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T2OMNN HE

Lady CAIRNES.

MAD 4 M,

SHSRRRERSE S the Defign of thefe
‘oasena®t Dialogues  carries
them naturally into
the Patronage of
SNEZewe) the Fair Sex; fo
Vour own Merit, and my Duty,
determine them to your Lady-
thip.

To you Madam! who are
bleft wich all thofe Natural Graces
and Genteel Accomplhifhments,
which juftly command univerfal
Eftccm while Perfons of true
Tafte and thorough Knowledge

of Life, with Pleafure fecc cven
X3 thofe




- The Epiftle Dedicatory.

thofe exceeded by  intelleGual
- Beauties, and fuch as claim Ad-

drefles of this Nature. For what

can be more engaging than to
find at Lady Ca1rNE’s Table,
the greateft Liberality and Ele-

‘gancc of Entertainment, out-

done by improving Converfa-
tion; and the Underftanding
more regaled than the Senfes®
But I know T muft forbear
and not offend fuch a Modefly as
your’s, e¢ven with Truth :" How-
ever, I'can’t help thewing that I
am neither nfenfible of what all

theWorld admires, nor ungraté-
ful for the Obligations yon have

{o ger_;_er_ouﬂy conferr'd on, -

| M ADAM,
ool Your Ladyfbip’s
" moft humble Servant,

e J.'H‘ARRIS.




'I'--‘-i

Qﬁgﬁ%&’s@ %ﬁ

%WWW@%
T H E

'.{ff_ LRSS H 1S Book was mofl af it
" ;*"f 8AN written a good while ago:
A0\ B And being [uppofed to be
coeee Joft for fome Years, was
lately retrieved, and reviewed by its
Author, with the Difintere/fednefs
of a Straﬂger However, I liked
it fo well, as to refolve upon its
prefent P::blffatzon with fome few
Emendations and Additions. Of
which latter fort the Defcription of
the famous Orrery of Mr. Rowley,
s the moft confiderable.

I wrote it in this diverting Way,
in pwfuit of a Delign, which, as
I bave made the general Bufinefs
of my Life, fo I can look back upon
its Succefs with Pleafure, viz. The

Cil~
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ihe PREFACE,

cngaging Perfons of Birth and
Fortune 1n a2 warm Applicationto
ufeful and real Learning: 7o in-
duce them to detach [ome of their
happy Leifure from. being loft by
Sports, Play,or wor[e Avocations,and
to dedicate it to the Improvement
of their Minds.

For I have often been afbamed and

fhocked to fee, how awkwardly the
few Modeft have lookt, in Conver=
[ations where they could bear nopart 5

and how infolently others have de-
fpifed what they negleéled to un-

derﬂdﬂa’. |
But what glorious Improvements
might one expet from Perfons of
Fortune and Leifure, if they would
addiél themfelves to thefe Things?
Who can bear the expence of Good In-
fhruments for Celeftial Obfervations.
For tho' there can hardly be a-
bove a Score in an Age who have
purfued thefe Studies thovoughly :
Tet fuch great Lengths have been
vun in [pite of all Difadvantages, as
may




The PR EFACE.

may eafily convince us, what to have
hoped for, if Great Men would now
and then divert themfelves thisway.
The Reader will eafily [ee that the
Converfation in thefe Dialogues is
feigned, and in Imitation of Thofe
of the excellent Mr. Fontenelle,
On the Plurality of Worlds. And
that the Digreflions, Reflexions,
Poctry and Turns of Wit,are intro-
duced torender ThofeNotions plea-
fing and agreeable, which perbaps
without [uch a kind of Drefs, would

appear too crabbed and abfiralied.
However, I don’t perplex my Fair
Aftronomer with any thing but the
true Syftem of the World: I
miflead her by no Notions of Chry-
ftalline Heavens, or Solid Otrbs:
I embarrafs her with no clumfey
Epicycles, or imaginary and indeed
impofible Vortices: But I [bew
ber at firft the Caleflial World juft
as it 155 and teach ber mo Hypo-
thefes, which, like fome otherthings
taught at Places of great Name,
mufl
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The PREFACES
muft be unlearned agein, before, |
we can gain: True Science. )

And as 1 think it prallicablé to,
explain: and, ' teach any Science in
this Facgeious way (i Facete cmmy
& commode dicere quid vetat? ).
fo perbaps I mag hereafter, if God.
graut me Healib, Eafe and Leis
Jwre, make' fome other Attempts.of
this kind.- For the Lady may well
be fuppofed, tbo  the Sight of -1he,
Globies . firft. firuck. ber Kancy ??333(.
turned her Defives this way,. to. have,
made Excarfions. intd ether Parts
of Mathematicks; and to bave dif-
courfed with. her Friend on thofe
A} ubjeﬁﬁ{ " "And perbaps all Thefe
Dialogucs may not, be loft; a5 thefe
bad like to’ have - been 5 but may,
if thefe find @ fuitable Enconrage-
mentybe communicated, alfo to the

Mulsag; pratera tibi poffum Comnenorandos
- Argumenta, fidem diftis cowradert noftris.:

Verum antmo fatis hac Veftigin parva faghci
Sunt’s per yuz poffis coguofcere catera tute. .
T O . Lucret, Lib. 5. .




Aftronomical Dialogues

BETWEEN A

GENTLEMAN and 2 Lapy.

e a T is now about feven Years
Faldy VNS
3 BPle aso, fince I prefented the moft

A2,

e iUy

WY B : -
S E‘;li  EngagingLady M..... with
Cesc)} Mr. Fontenelle's Book of the

lurality of Worlds: And 1 remember
well what fhe faid a few Days after.

I have look’d over your Book, Sir,
faid the, as my way is, firlt curforily,
and I intend to give it a very carefidl fe-
cond Reading 3 but I perceive by 1t, you
have cut out much more Trouble for
your felf, than perhaps you imagin’d:
For I find there are many things pre-
vioufly neceffary to the underftanding i,
which you muft oblige me with explain-
ing 3 but, continued fhe, a Converfation
of that kind with me, I doubt, will be
too dull and tedious, fince I am not blefs’d

with any of thofe fhining Qualifications,
B with



Aftronomical Dialogues.

with which Mr. Fontenelle hath compli-
mented M. le Marquiefe ; 1 thould indeed,
faid fhe, except thofe two, which I {up-
pofe, in Complaifance to our Sn:x, he

makes the Foundation of Philofophy, vi=.
Ignorance and Inquifitivenefs fur thofe I'm
fure, I havein Perfection, as you have long
experienced.

1 need not mention the Return I made,
nor how prettily fhe changed the Dif-
courfe to fomething more general, when
fhe found | was going to fay juft things of
her; thofe that knew her, don’t want to
be reminded of the many Bequnes both
of Mind and Body, which render'd Lady
M. ... oneof the moft agrecable Perfons of
her Sex; which yet were the living, tho’
a juft Debt to her Merit, I muft not have
faid, for fear of offending her Modefty.

- Act thatisneceffary to introduce what
follows, 1s, to inform you, That fome
Years before her Death, when I went to
vifit that accomplifh’d Lady at her Coun-
try Seat ; Iwas a little furprifed to find
her, the next Morning after my Arrival,
ﬂudmuﬂy viewing a pair of large (Jlnbes,
which ftoed in the Drawing-Room, look-
ing into the Garden, and which I ufed to
make my Place of Study.
. Goop




Aftronomical Dialogues.

Goop Morrow, faid I, Madam, what!
hath Fontenelle made an Aftronomer of
you in good earneft? Are you really con-
templating the Order and Motions of the
Heavenly Bodies? Or are you rather
feeking on the Earthly Globe, where to
make new Conquefts?

The Hiftorians foolithly reprefent
Alexander the Great, as Weeping, that
he could carry bis no further than over
all the World; but I’'m fare, were he
prefent now, to fee you in that Pofture
commanding the Globe, and giving what
Turns you pleafe toit that Thought of
your humble Servant’s would appear juft
enough

Had the Pellzan Chief thy Form but view’d,
With far more Hafte be bad the World fubdu’d :
Proud at thy Feet to lay the mighty Ball,
Whofe Eyes were form’dto Triumph over all ;
And then moft juftly bad he Wept to fee,

One World too mean an Offering for Thee !

O! Sir, fad fhe, your Servant, I
doubt you did not reft well laft Night?
What did your Imagination carry you in-
to the Poetical Regions of Fuiry-Land,
that you awake with Verfes in your
Mouth this Morning ? But to fpeak feri-

9 g ouily



Aftronomical Dialogues.

oufly, I wonder you don’t blufh to paint
fo much beyond the Life, and yet fuppofe
the Pi¢ture to be like any one; you af-
fe@ to imitate our great Painters, if we
fit to them, they make us all hand-
fome 3 but they do it to fhew themfelves,
not us, and they don’t care fo much whe-
ther it be like or no, fo it be but a fine
Picture 5 and 1n this our own Vanity too
often indulges them.

But pray, added fhe, let us lay afide
all thefe Fooleries ; and be {o good as to
be ferious with me for an Hour or two :
I have a great Mind to be let a little into
the Knowledge of thefe Inftruments, the
Globesy and to know fomething of the
firft Principles and Rudiments of Aftrono-
myy orelfe I findI {hall lofe half the
Beauties of that very entertaining Book
Mr. Fontenelle’s  Plurality of Worlds,
which you formerly obliged me with, as
well as perhaps be led into fome Errors
byit: And don’t defpife and neglet me
becaufeI am a Woman. I have heard you
fometimes fay, you thought that there
was no difference of Sexes in Souls ;
nay, that our Parts and Natural Capaci-
ties were often equal, at leaft, if not ﬁ.:-
perior, to thofe of Men. But perhaps
there were fome particular Reafons fﬂr
vour {aying {o then, which now altering or

cealing,
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ceafing, your Judgment and Opinion may
have done fo too.

I was going to aflure her, that T was
ftill of the fame Sentiments, when put-
ting on a forbidding ook, with a ferious
Countenance {he proceeded thus :

Thefe Globes, Sir, came too late to
accompany a Relation of mine to India,
his Ship having failed before they were
finithed, which is the Reafon you fee
them here ; and [ have ordered them to
be fet out this Morning, and fhall do fo
from Day to Day, tho” without obliging
you to what Fontenelle had with the
French Lady, an entire Week’s Confe-
rence. But I have a great Mind to learn,
from my Friend, fomething of the Nature
and Ufe of them ; for they appear to be
made and finithed up with that Curiofi-
ty and Care, that {ure fome very ufeful
Knowledge is to be learnt from them,
and is it not barbarous in you Men to
confiue it all to your felves ?

Mapam, faid I, you will give me a
new Rife to value any thing that I under-
ftand ; if I can render it acceptable to

you.
B3 WELL

Globes.
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WELL then, Sir, faid fhe, all Com-
pliments apart, both to your felf and me,
pray let us go to our Bufinefs, the Tea
won’t e ready this Hour, and there isa
little too much Dew for us to takea Walk
in the Garden. Let me underftand then,
firft the Difference between thefe two
Globes, and why one hath the Cities,
Countries, and Places of the Earth drawn
on it, likea Map; and the other Circles
and Stzars,and thefe odd uncouth Figures of
Beafts,Birdsand Fifhes: Pray why do they
turn round 2 What doth this Brafs Hoop
fignify in which they hang? For I per-
ceive that it alfo hath Numbers engrav’d
upon it: And what doth thisbroad wooden
thing ferve for, that hath the Days of
the Month and other Letters, as well as
Figures, pafted upon it ?

I am glad, faid I, Madam, by the
warm Manner of your Enquiry, to find
that you are in earneft; and [ have often
wifhed that the fame Curiofity and Love
"of Knowledge would infpire more of the
fair Sex, for it would mighuily enlarge
their Empire and Power over ours, b
endowing them with more real and laft-
ing Beauties, fuch as would improve with

Time, and ftrengthen even in Age itlelf.
But




Aftronomical Dialogues. 7

But as to your prefent Queftions, Madam,
I will give you the moit Satisfactory Re-
turns [ can. ~

And firft, Madam, 1t will be neceflary
to acquaint you with the Meaning of the
Word Globe 5 and what the Properties, in
general, of fuch a Figure or Body, are.

Your Ladyfhipis to underftand then, Gloe
that a Globe is a round Body of fuch a what.
Nature, that every Part of its Surfice or
Qut-fide, is at an equal Diftance from one
Point within it, which is called the Cen-
ter. This Body alfo is fometimes named
a Sphere, with regard to Aftronomical Sphere.
Speculations ; and this Science which
you are now inquiring into, 1s hence
called The Doéirine of the Sphere.

I THiINK I underftand you 5 faid fhe,
the Figure of a Globe is not flattith like
that of a Cheefe or a common Ninepin-
Bowl ; but rather like a Boy’s Marble, or
a Bullet caft in a Mould.

ExacTtry right, Madam, faid I, and
further you are to know, that a firait
Line fuppofed to be drawn thro’ the
Center of this Globe any where, from
one oppofite Point of the Surface to the
other, 1s called a Diameter. Diameter

I THANK
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Aftronomical Dialogues.

* 1 THANK you, faid fhe, for that Ex-
plication, Sir, I have often met with the
Word, but never knew fu/y what Dia-
meter {ignified before: But now I know
what the ingenions Mr. Burler meant
when {fpeaking of the Moon, he faith,
that Sydrophil knew

What her Diameter to an Iuch is,
And prov’d fhe was not made of green Cheefe.

And now [ know what the Plummer
meant the other Day, when he talk’d of
a Pipe of Lead of fuch a Diameter ; [
now know the Meaning of Diametrically

oppofite, &c. But, pray, Sir, go on.

You will next fee eafily, Madam,
faid 1, that if a Globe were at Liberty,
and any Power or Force at hand to move
it, 1t would eafily turn or roll round any
one of 1ts Diameters, as this Globe doth
round this Wire ; which particular Dia-
meter, 1s called therefore its Axis; as
being the Axle-tree on which it turns.
But tho® this be true of the Nature of a
Globe in general, yet the Awxis, as we
call it, of the Earth and Heavens, by the
Will of our All-wife Creator, is one fixed

m,rd determinate Line 5 and abnut this the
fixed
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fixed Stars are ufually fuppofed to revolve,
without ever changing their Diftance, or
deviating from one another or from it.

I Am mightily pleafed, returns fhe,
with the Nature of thefe Globes, becaufe
they are unbiafled and indifferent, as to
this or that particular Way of Turning ;
and [ fancy it to be a good Emblem of the
Freedom of our Minds in the State of In-
nocence, when they firft came out of Na-
ture’s Hands 5 they were then perfectly at
Liberty to move any way, which they
lik’d beft; and I dare fay, that all the
wrong Biaffes and particular Turns that
we find in any of them, are owing to
the Weight or Power, as you call it, of our
own corrupt Affections.

You moralize excellently well, {aid 1,
Madam, and are very jult in your Notions
of the Deity.

But the went on, and faid 5 Yet I think
we might be glad to receive from the firft
Mover and Author of all Things, fucha
determinate Way of moving, as you fay
God hath given to the Heavens and the
Earth ; for our own whimfical Motions,
Turnings and Shiftings, feem to be as un-

accountable as they are various.
BuTt
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Motionof BUT pray, faid fhe, let me underftand

the Hea-what you fay as to the prefent Point a

vens-— little further 3 Do the Heavens and the
Earth all really move round about one
Axis, as thefe two Globes do round
theirs > And are the Poles thus beautifully
defcribed by Mr, Dryden, the two Ends
of this Axis ?

Poles,

Two Poles turn vound the Globe, one feen to rife
O’er Scythian Hills, and one in Lybian Skies ;
The firft fublime in Heav'n, the laft is wi:fr!’d
Below the Regions of the nether World;
Avrotnd our Poles the [pivy Dragon glides,
And like a wandring Stream the Bears divides,
The Lefs and Greater, who by Fate’s Decrees
Abhor to dive beneath the Southern Seas ;
There, as they fay, pegpetual Night is found,
In Sileice brooding on th'unbappy Ground :
Or when Aurora leaves our Novthern Sphere,
She lights the downward Heav'n, and rifes theres
And when oiz us [he breaths the living Light,
Red Velper kindles there the Tapers of the Night.

Dr v o eNs Virgil.

Shall [ ever come to know what thefe
Poles, and Dragons, and Bears, mean ?

VERY
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Very eafily, Madam, faid I, and
you will find that the Motion g{rbe Earth pgption
alone round its Axis will fufliciently ac-of the
count for allthereft; forthefe fixed Stars Earth.
don’t in Reality moveatall, but only ap-
pear fo to do. And you muft know,
that there isone Star, ora Point very near
it, towards which this Pole, or FEnd of
the Earth’s Axis, (which is called the
North-Pole) doth always point : This is
the Star here on this Celeftial Globe, PoleStar.
and if it be fair, and the Sky clear,
in the Evening, I will fhew it you
in the Heavens: ’Tis faid, by Aftro-
nomers, to be in the Tip of the Tail
of the Little Bear, a Conflellation of
Stars {o called 5 you fee there are {even
of thefe Stars in all, placed on the Globe
within the Piélure or Figure of a Bear :
The Reafon of the Figure [ will tell you
hereafter.

Pray, faid fhe, good Sir, don’t take
it amifs if I interrupt you with one Que-
ftion: Is this T7p of the Bears Tail, that
celebrated Tip of Cardan the Conjurer ;
who, as Butler faith,

Firmly believ’d great States depend,

Upon the Tip of th’ Bears Tail’s End,
; ey That
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That as fbe whisk'd it tow'rds the Sun,
Strow'd mighty Empives up and down.

TRE very faﬁe, Madam, faid I.
Go on then, faid fhe.

THi1s Star here by the Wire, Madam,
faid I, we call the Pole Star, and the Point
near it, thro’ which the Wireruns, the
Noreh Pole of the World. And let the Earth
be where it will, in its Annual Courfe
round the Sun,this NorthPoint on the Earth,
and here placed on the Globe, will always
be either exactly or nearly under that Norzh
Pole Star or Point, in the Heavens. But of
this more when [ fhall further explain to
vou the Motions of the Earth; and this Po-
fition of the Farth’s Axisis fo firmly fixed
and determined by the Author of Nature,
that from it there hath never yet been
obferved any confiderable Variation.

Pray, Sir, {aid fhe, proceed: When
I come to look over Fuomtenelle again, I
perceive I fhall underftand him and you
much Dbetter,

Mapaw, faid I, the outward Figures
of thefe two Globes you fee are nearly

alike ; but tho’ they are hung alfo, and
fitted
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fitted up alike, yet they are almoft as
different from one another in their Na-
tures and Properties, as are the different
Regions that they reprefent.
~This Globe which is defigned to thew Térre-

the Face of the Earth; and whlc;h there-/#riat
fore 1s called the Terreﬂrm! Globe, istruly wiasds
and properly a Reprefentation of it, round
or {pherical as that nearly 1s, and it hath
the Sea and the Land, with all the Re-
gions, Countries, Natmns Iflands and
Cities drawn upon it; juft in that Order
and Figure, that they are, in Reality, on
the Face of the Earth itfelf ;. and it 1s, if
carefully drawn, a true Map, or Defcri-
ption, of what is ufually called The World:
whereas all thofe flit Maps and Charts,
which you fee drawn upon Paper, cannot
be accurately fo, tho’ they are exact
enough for common Ufe.

THaT Word World, {aid fhe, [ can’t get
over without refle&ting, what weak, vain,
and filly Mortals we are : We too often take
this poor Spot of Eartl to be theonly World
worth inquiring after; and fo we can but
acquire a little of its Dirt, we neglect all
Care for an EternalManfion in the Heavens.
And further, I have no Patience with
Ptolomy, 1 think they call him, and his

Aftronomers, that will needs have the
mighty
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mighty Sun, and all that infinite Orb of
fixed Stars, to be made only for the fike
of this little dirty Planet, as I remember
fomebody calls it ; and to have no other
Ufe nor End, but only to dance round it,
which yet, as I have heard, is a meer
Point, jand fcarce vifible to an Eye placed
in fome of the other Planets.

But to go on with my Leflon:
Good Sir, {aid fhe, is the Figure of the
Earth thus really round ? and have you
any good Reafons to make you think {o?
For I muft own 1 had not till now a No-
tion of its being round like a Ball'; I took

it rather to be round in Compafs like a
Difh or Plate.

Rotundi- VERY many and fubftantial ones,
#y of the Madam, faid 1, and you will be fully
Earth. convinced by them, when they occur to
your Reading hereafter, if you proceed on

in that Way you are now going : But,
however, the Sun fhining fo bright into

this Room, will furnith me #now with one
Argument to make that Notion plain to

you. Youfee, Madam, when I hold any

folid Body 1n this Light of the Sun, its
Shadow will be nearly like the Shape and

Form of that of the Body; when I hold

this Book in the Light, its Shadow will |

| be |
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be fquare at the Sides, asthe Book is5 but
when I hold this Orange in the fame Light,
the Shadow, you [ee, hath a round Edge ;
and therefore fince in the Eclipfes of  the
Moon, the Shadow of the Earth,which you
know, Madam, occalions the Moon’s being
covered with Darknefs, appearing always
exactly round or circular, we juftly con-
clude that the Figure of the Earth is
round or fpherical too, or elfe the Ter-
mination or Out-Line of its Shadow could
never be always ina Circular Form.

I THANK you for this ealy and natu-
ral Explication, faid the Lady, which [
think | comprehend ; and [ am beliolding
to the Sun, that great Fountain of Light,
or rather to Him that made 1t, for being
now inftrumental to difpel the Darknefs 1
had in my Mind before about this Affair;
however, being no Perfian, 1 fhall not
wotthip the Sun forit. But pray, Sir, go
on with an Explication of the other
Globe.

TuaT, Madam, is called the Celeflial Celeftial
one, faid I, becaufe’tis defigned for a Re- Globe.
prefentation of the Firmament, and the
Concave Arch of the Heavensy and indecd
it doth well enough exhibit to us the
fixed Stars, and the Tracks or Circles of

the
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the Sun and Planets apparent Motions,
if you get a right Notion of it, as this
vid Fig. 1. Figure, which we call an Armillary
Sphere, will I think help you to ob-
tain: In order to which you muft now
imagine your Eye placed within at the
*  Center of the Globe, or on the little
Ball there in the Figure which reprefents
the Earth ; and that the Spherical Sur-
face of it, on which you fee the Stars
there painted and gilded were tranf{parent
like Glafs; f{o that you could acually fee
thro’ it, not only all the Circles drawn
upon it, but alfo all the Stars above in the
Heavens, as they really appear there in a
bright Night. And if you imagine fur-
ther, Madam, that ftrait Lines were
drawn from every Star in the Firmament
to your Eye fo placed, as before, in the
Center of this Globe, thofe L.ines would
pafs thro’ and cut the Spherical Surface of
the Globe in proper Points to paint, or to

place the Pictures of the Stars upon.

I THiNK, I conceive you right, faid
the Lady, fo that if there were Holes 1n
the Surface of this Globe in thofe Places
where thefe Stars are painted upon it,
and that my Eye were within at the Cen-
ter, and the Globe turn’d, fo as to con-

form itfelf to the prefent Pofition of the
Heavens
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Heavens above 5 I {1 1d fee every Star
there thro’ its corre{pbnding Halg in the
Globe. |

You are perfedly right, Madam, faid
I, and Peolomy himfelf, could not have
exprefled itbetter. And juft in that Cen-
tral Point (and juft fuch a.Point as that
1s it) do Aftronomers of his Sect fup- VidFg.1.
pofe the Earth to be placed, as you fee
in the Figure, in the middle of the Sphere
of the fixed Stars, which feem to revolve
round about it, once in 24 Hours, be-
caufe the Farth doth turn round her
own Axis, tho’ a contrary Way, in the
fame Time.

OF this, replied Clarel/a, 1 have gotten
a tollerable Notion from what you faid
before, and from the French Author:
But, pray, let us now go on with our
Globes here ; What is the Meaning of
this broad Wooden Circle placed round
each of them, and what 1s i called?

Mapawm, faid I, itiscalled The Hori-
Zon 3 which is a Greek Word that figni-
fies a Limiter or Determiner. And to
- conceive 1t right, imagine your felf
placed, as before, on this poor litt]e
Earth, within that immenfe Celeftiy]

» Glope
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Globe ; which you are to fuppofe now
to be millions of Millions of times greater
than it really appears to be: Then you
know, if you look round you on the
Earth, its Surface will extend every way
from your Eye, likea vaft Plain; which
will be under your Feet, and to which
your Body will be perpendicular or up-
right : this Plain ftretching all round you
every way as far as your Eyes can fee, 1n
a flat open Country where no Hills inter-
pofe : Or on the Surface of the Sea, will
feem to divide or cut the Concave Orb of
the Stars, or the Sky, into two Parts
(which they call Hemifpheres the one
feemingly above this Plain ; which there-
fore they call the Upper, and the other
apparently below 1t : Which therefore they
call the Lower Hemifpbere. Sucha Plain
as this 1s call’d the Horizon : And if it be
really that which any one’s particular Eye
makes upon any occafional View, ’tis call’d
the Senfible Horizon » But if you imagine
this Plain, as you may eafily do, to pafs
through the very Center of the Earth on
the Surface of which you then ftand, ’tis
called the Real or Rational Horizon ; be-
caufe that doth really or actually divide
the Starry Regions into two equal Hemi-
{pheres ; and both thefe Horizons are well
cnough reprefented by that wooden Cir-

cle,
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cle, which you now lay your fair Hand
upon.

I HoprE I take you right, fud fhe;
and now bezin to underftand better the
Meaning of many Expreflions which have
often occurr’d to me before, but with lefs
Light. But why do you fo cautioufly
ufe the words apparently above and below 2

BEcAUSE, faid I, Madam, there is
i reality no {uch thing as any Difference
between above and below: The Heavens
are every where above or without what
they contain ; but we, taking our Ideas of
things from ourfelves, doagree to call that
above or uppermofl which is over our
Heads, and that beloww, which is beneath
us, or down under our Feet : And there-
fore as we call that Concave Half of the
Region of the Fixed Stars, which we {ee
above our Horizon, the Upper Hemifphere,
fo the other Half takes the Name of the
Lower Hemifpbere.

I A m mightily pleafed, faid the Lady,
with thefe Celeftial Beings that are {o per-
fectly above all the poor Trifles of Place
and Station; with which we Mortals
make fuch a buftle here below : Efpecial-
ly thofe of our Sex ; as I will-honeftly

Co2 ‘own
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ownto you, now you are my Mafter and
Teacher ; for as Butler hath juftly ob-
fervid

To us the Foys of Place and Birth
Are the chief Paradife on Earth :
A Privilege [0 facred beld

That none will to their. Mothers }mld
But rather than not go before,

Will forfeit Hmwﬂ at the Door.

But let us go on. I perceive, faid the
Lady, that thefe Horizons will always
vary as we fhift the place of our View.

Y £ s, Madam, faid I, and fo will the
Hemifpheres too that they determine.

AND yet, faid fhe, we are often fo
vain as to take our little narrow View or
Horizon for the Bounds of all that is to
be feen 3 and judge, that what is not with-
in our Hemilphere, to be either nothing
at all, or at leaft not worth our knowing
or enquiring after ; for we are always fo
vain as to defpife what we do not under-
ftand. But I interrupt you with my im-
pertinent Reflettions ; pray, Sir, goon.

I B E 6 you to take notice farther, faid
I, Madam, that when the Sun, or any Star -

or Planet, appears at the Eaftern Edge of
our
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our Horizon, we fay it is Rifing 5 and
when it is got quite above it, we fay itis
Rifen, or is Up. On the contrary if it
appear towards the Weftern Edge of it,
we fay it is Setting 5 and when it is got-
ten below 1t, we fay itis Sez. And this
Rifing and Setting always refpeds the fen-
fible, and not the Real Horizon.

BuT what is the meaning of thefe Cir-
cles, demands fhe, which I fee drawn
here upon the Board of the Horizon, and

on both Globes alike ?

T 1 E outermoft of them, Madam,Ses-Com-
faid I, reprefents the Points of the Com-pafs.
pafs, as they are called by our Seamen;
who make ufe of an Inftrument called zhe
Compafs, to fteer their Ships by at Sea.

PrAY let me know a little more of that
matter, faid fhe, for tis a Thing I have
heard much talk of,

Y ou have feen, nodoubt, Madam,
faid I, a Loadftone ; and know that it hath
that wonderful Virtue, among others as
ftrange, that if a Needle or Jong Iron-
Wire be drawn rightly over it, that Nee-
dle will ever after that, when at liberty
point, as they call it, due North and South,

C 3 Yo u
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Y o U are now, faid the, fo very good,
that I think I muft feed your Vanity, by
owning, that [ was once much pleafed
with fome Verfes of yours occafionally
given me ; but am more {0 now, becaufe
I underftand them better 3 after you had
talked in your ufual way of Love and Con-
ftancy and I know not what; you thus,
as I remember, concluded,

So when the Needle hath been once drawn o'er
The Loadftone’s Poles,andfelt its wondrous Pewer,
"Twill €’enin Abfence keep its Truth and Worth,
And always point tow’vds its beloved North :
But when it once the Magnet's Prefence gains,
With Foy it trembles and the dear Qbjeét joyns.

Mapam, faid I, youdo Me and my
Trifles a great deal of Honour

Husu! faid(he, notaword! I won’t
now allow you one Syllable of Trifling ;
be quiet and go on with your Lelture.

PLEASE to let me inform you then,
Madam, faid I, that fuch a Wire as this,
{o roueh’d, as they call it, or directed by
the Power of the Magnet, or Loadftone,
they put into a round piece of Pafteboard,
on which they draw a Circle ; dividing
it 2s this on the wooden Horizon of the

Globe
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Globe is, firft into four Quarters, for

Eaft, Weft, North and South, placing

the Point of North over that End of the

Wire which will point that way; then

they divide each Quarter into Halves ; and

by that means they make in the whole

32 Divifions, which they call Points

and which are there and here expreficd

by the Initial Letters of their Names af-

ter this manner : [ See Fig. I1.] And there-

fore the Ufe of that Circle on the Hori-

zon of the Globes is to thew, on what

Point of the Compafs the Sun, or any Star

or Planet apparently Rifes or Sets as |

{hall fhew you more fully hereafter.

WeLL ! faith the, I fancy my felf half
a Sailor already ; but for all that I mult
confefs ingenuoufly to you, that [ don’t
know how to find the Pointsof Eaft, Welt,
North and South in the Heavens, or on
the Earth, unlefs I fee a Church, which,
they fiy, ufually ftands Eaft and Welt.

| M ap awm, fud], thatis eafily known,
by the Noon-day or Meridian Sun 3 for
the Sun at Twelve a Clock being always
full South, when you turn your Face to-
wards it, the North will be on your
Back, the Falt on your Left, and the

Welton your Right Hand.
THAT'S
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T H A T’s true, {aid fhe 5 but as obvi-
ous as this Obfervation 1s, I never made
it before. And really the Education of
us Women, 1s {o ﬁl]y and crampt, that,
generally fpeaking, we are never taught
nor mnured to think of any thing out of
the common Way, and beyond the Le-
gend of the Nurfery : Nothing but our
Work, a little Houfwifery, and a great
deal of Goffiping.

But pray let us go on : The next Cir-

Calendar cle I perceive 1s only an Almanack, with
both our Own, and the Foreign or New

Stiie or way of acmuntmg Time : But

, Sir, of what Ufe is this innermoft

Clrcle and how is 1t divided ?

Divifims MADAM, faid 1, all Circles on the
of a Cir-Globes are fup ofed to be divided into
cle. 360 equal Parts, which they call Degrees,
and each Degree into 6o lefler Parts,
which they call Minutes, and fo on, by
a Sub-divifion by 60 {hll as far as you
pleafe. This Circle is def‘ n’d to thew us
what we call the Sun’s P!m:e for every
Day in the Year 3 and therfore is divided
actually into 12 parts, which are diftin-
guilh’d here, you fee, by thefle Pitures
of 12 Eminent Conftellations, or Parcels

of Stars ; and which, becaufe they do /127
or
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or mark out a particular Place in the Hea-

vens, where the Sun 1s, or appearsto be,

every Month, have been called the Twelve
Signs of the Zodiac : And each of thefe g% of
Signs is divided into 30 equal Parts or De- % el
grees, which makes up the whole 360.

HoLp a little, Sir, faid the Lady, for
I have now fo many things to ask you
that [ know not where to begin ——

MAaDAM, faid 1, all the Affair of the
Zrodiac, of the 12 Signs, and of the Sun’s
apparent Yearly Motion through them, I
will fully explain to you hereafter : And
all you need know now is, That it is the
Ufe of this Circle to (hew you in what
Degree of it, or in what Place or Part of
any of the 12 Signs, in which the Sun is
fuppofed to be at Noon, anfwers to each
particular Day of the Month : As for In-
ftance ; You fee this Day, May the 20th,
i1s placed in the Calendar, juft againft the
ficlt Degree of (ar) Gemini, and therefore
that is the Sun’s Place for this Day.

SincE I muft wait, faid fhe, I will
be patient, and be content to be taught in
your own Way ; but | will never forgive
you if youdon’t tell me, ju/f now, why 360
was only pitch'd upon for the Number of

Divifions,
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Divifions, or, as you call them, Degrees
of your Circles ; 5 and why any other Num-
ber would not have done as well ?

MADAM, faid I, any other greater
Number that could have been broken into
Parts without Fraciions would have done
better. But they had a particular Reafon
to pitch upon this of 360, which yet I
beg you will excufe me from telling you
now, becaufe it will be much more ufe- |
fully explain’d hereafter, and fave a great
many Digreflions at prefent.

Werte! fad the, Pm fure you keep
me out of this only to mortify me, and
to try my Patience ;5 but that [ may not
tire yours, 1 fubmit.

Y o U are fo moderate and eafy in your
Defires, Madam, reply’d I, that I will
now go out of the common Method, and
explain all that matter to you immediate-

ly.
yThe Ancient Aftronomers obferved of
Sun'sMo-the Sun, that befides his apparent Motion
tion.  round the Earth in 24 Hours, by which
he made, as they fuppofed, Day and
Night 5 the former when he was above,
the latter when he was below the Hori-
zon of any place ; which Daily or Dizu—-}
na
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nal Motion (by the by) they fuppofed to
be always made either in this very Equi-
noctial Circle, or in fome other lefler ones
parallel to it, or equally diftant from it:
T'hefe Parallel Circlesalfo they fuppofed to
be, in the Summer Half-year onthe North
fide, and inthe Winter, on the South fide
of the Equino&ial. And they took no-
tice, Madam, that befides this Diurnal
Motion (which appear’d to be circular)
the Sun had alfo in appearance a progref-
five one, forward on in another circular
Track in the Heavens; which, becaufe
‘they found that when ever the Moon came
into the very fame Circle, there would
be an Eclipfe of either Her, or of the Sun,
they call’dthe Ecliptick. 'This 1s the Cir-
cle here on the Globe, which lies oblique
to, or askew, and cuts or crofles this o-
ther, whichis drawn exactly in the middle
between thePoles, and is call’d the Equi-
noltial or. Equator : This Ecliptick Circle
alfo, becaufe they perceived that the Sun
never deviated from it in his Annual Mo-
tion towards either Pole North or South,
they called the #Way of the Sun : And they
found that in the Time of our Common
Year, he would appear to go quite round,

or pafs fuccellively through all the Parts
of this Circle,

Burt
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Bu T, faid the Lady, how could they
determine that? For when the Sun was
above the Horizon, no Stars at all could
be feen, to diftinguith his Place or Situa-
tion by.

Y o ur Objedion is juft, faid I, Ma-
dam, 1f you confider the thing afier the
Sun was acually Rifen, and juft before
his Setting : But they took notice of thofe
Stars which were at or near the Edge of
the Horizon before his Rife, and fuch
as were there after his Setting 5 and found-
that the Sun would not continue to rife
and fet always at the fame diftance from
the fame Stars 3 but if, for inftance, on
March the 10oth, he would rife and fet
near thefe Stars which you fee here placed
on the Globe within this Conftellation
called Aries, about a Month after they
found that he would rife and fet with thofe
in Taurus, which lie a 12th part of the
whole Circle more this way, or forwards °

~ on, as the Numbers fhew, to the Eaft-

ward 3 and after this manner the Sun pro-
ceeding ftill forward every Day, they
found that at the end of 12 Months he
would feem to have gone entirely round
1n this Circle, and to rife and f{et {uccef-
fively with or under all the Fixed Stars,

which
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which are in or near this Circular Track
called the Ecliptic.

BuT, pray, Sir, faid fhe, what do

ou mean by wunder the fixed Stars?

hy, don’t the Sun move iz among them,
and along with them ?

No, by nomeans, Madam, faid I, the
fixed Stars are probably farther, a long
way, from the Sun, than that mighty Lu-
minary is from us; and the Meaning of
the Sun’s Place, or his being in fuch a Sux's
Sign, 1s only his being for {uch a Time Place.
under that Star or Conftellation, or be-
tween that and our Eyes; fo that if a
Right Line were drawn from that Star
to your Eye, 1t would pafsthro’ the Cen-
ter of the Sun.

IBE G 1 N, faid the Lady, I think, to
comprehend this a little better than I did 5
but, pray, Sir, what is the meaning of
the Word Zodiac, which you ufed a Zodia..
while ago, when you began to talk about

the Sun’s Mo[mn 2

THE ancient Aftronomers, Madam,
faid I, to diftinguith thefe Conftellations,
or Setts of Stars, under which the Sun

conftantly appeared to move in his An-
nual
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nual Courfe, gave them particular Names:
The firft they called 4ries, or the Ram;
the {fecond Taurus, or the Bull, &c. and
becaufe thefe Names were moftly taken
from Animals, or living Creatures, they
called it the Zodiack ; which is a Greek
Word exprefling fuch a Colle&ion.

WELL, faid the, as for your Greck, I
know nothing of the matter, but now I
begin to find out the Juftnefs of thofe
Lines, in Hudibrass wherein he defcribes
Sydrophil’s Surprife at the Difcovery of
his new Star, occafion’d by a Lanthorn
at the Tail of a School-Boy's Kite :

*Tis not among that mighty Scrowl,

Of Birds, and Beafls, and Fifb, and Fowl,
With which like Indian Plantations
The Learned Stock the Conftellations.

And thefe, T fuppofe are the PiGures,

- continu’d (he, of thofe animared Stars, or

rather, as Butlerhath it in the {fame Place,
the Signs of Thofe :

Nor thofe that drawn from Signs bave been,
The Houfes where the Planets inn.

MicHTY well remember’d, faid I,
Madam, you fee at once why the Aftro-
nomers
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nomers call them the Twelve Signs, be-
caufe, as [ faid before, they fign or mark
out the Place of the Sun in the Heavens ;
and alfo why the Aftrologers called them
Houfes,becaule they afligned them asDwel-
lings or Places of Abode for the Planets :

O! faid fhe, now you talk of Aftro-

logy, I muft ask you a few Queftions
about zhat either now or fome other
Time 5 for I long to know whether there
beany thing in that Art orno ; for I think I
have heard you throw out fome f{ufpicious
Words about it.

MADAM, faid I, if you pleafe to go
on with your Aftronomy, you will foon
know enough to defpife that vain and
foolifh Cheat, as athing perfectly beneath
your Enquiry into.

VERY well, faid the, and fo1if I will
be an Aftronomer, it feems, [ muft at
once bid adieu to that darling Pleafure of
ourSex, Curiofity, and the Delire of know-
ing our Fortunes ; this is very hard, and
you are really, Sir, avery bad Woman's-

Man 3 you have Philofophifed me out of .

many a fair Pleafure already ; Cenfure,
Satyr and Goflipping are almolt gone;
and muft dear Inquifitivens[s follow them

too ?

3
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too? It fhall never be, let it be never (o
filly 5 I remember what Butler faith :

Doubtlefs the Pleafure is as great,

Of being cheated, as to cheat 5

As thofe receive the moft Delight
Who leaft perceive a Fugler’'s Slight 5
And flill the lefs they underftand,
The more admire the Slight of Hand.

but I ha’n’t Time to quarrel with you,
and to difpute it out with you now; pray,
therefore, Sir, go on, about the Sun’s
Motion, a little farther.

Y ou muft know then, Madam, {aid I,
that thefe venerable Star-Gazers, finding
the Sun apparently to run thro’ this Zo-
diac, 1n twelve Months, or a Year’s
Time, affigned one part of the Circle toa
Day’s Motion ; and becaufe there are but
a few more than 360 Days in a Year, they
fuppofed this Circle of the Sun’s Annual
Motion, to be divided into 360 equal
Parts, which they called Degrees, as 1
told you before; and hence all Circles on
the Globes came to be divided after the

. fame manner.

1 thank you, Sir, faid fhe, now this
Matter begins to clear up to me; have
vou
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you any thing more to teach me about
this Circle? -

O N ¥ the Explanation of a few Terms,
or Words, which you will find ufed about
it, faid |, Madam : For you muft know,
that the Aftronomers call the Diftance of
the Sun’s Place at any time of the Year,
from the Beginning of Aries here, which
you fee is placed at the Eaftern Point,
where this Circle of the Ecliptick, and
that of the Equinoftial crofs one another,
they call that Diftance, I fay, his Longi~ Sun’s
tude 5 and tho’ the Sun himfelf apparent- Longi-
ly moves always in one Circle, exadly tude.
in the middle of the Zodiae, that is in
the Ecliptic, yetthe Moon, and the other
Planets, donot, but fometimes are 5 or 6
Degrees to the North, and at others, as
far to the South of this Circle ; and this
Deviation or Diftance they call their La- Planets
titudey and you fhall be fhewn hereafter Latitude.
how to meafure it; and the fame Word is
ufed alfo, with Reference to thofe fixed
Stars which are not in the Ecliptick, but
are diftant from it, any Way, towards
either of its Poles; for the Diftance of a
fixed Star from the Ecliptic, is allo called
its Latitude,

D Burt
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BuT, pray, Sir, faid fhe, is not the
Word Latitude ufed alfo with Reference
to the Terreftrial Glohe ¢ Surely 1 have
heard my Brother {peak of Peking in
China’s lying in fuch a Latitude ; of the
Latitude of London, and of his Ship be-
ing harrafled by a Storm, in fuch a Le-
titude 3 but | muft own I never knew
the, Meaning of it: Am I Aftronomer
enough to be taught that now 2

Yes, Madam, faid I, and you will
very eafily comprehend it: Pleafe to turn
your Eyes to this Terreftrial Globes;
this Circle which lies exadtly in the
middle, between the two Poles of the

Eguator. Earth, is here called the Equaror, and
by the Sailorszbe Line ; all Places which
lie under it, or which have the Equino-
¢tial in the Heavens, pafling over their
Heads, are {aid to have no Latitude 5 but
all otber Places that lie at any Diftance
from it, either North or South, are ac-

Latitude cordingly f{aid to have North or South

of Places. | atitude : And its Quantity is known by
turning the Globe about till the Place

come 10 this Brazen Circle in which the

Globe hangs, and there the Place will

thew its own Latitude, 1n Degrees upon

that Circle: Thus, you fee, Madam,

when
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when I being London to this Brafs Circle,
it appears to lie on the North Side of the
Equator, in 51 Degrees diftant from
it.

MicHTY well, Sir, faid (he, I now
conceive what paffing or croffing the Line
is, which I have heard the Sailors make
fuch a Fuls about ; and I have read of
ftrange Ceremonies and Duckings, which
they make young Navigators undergo, at
the ficlt Tune of their ¢rofing the Equa-
gor : 1 perceivenow, alfo, the true Mean-
ing of feveral Allegorical Expreflions,
which, no doubt, are taken from hence,
fuch as being a Latudinarian in Notions,
&c. But pray, Sir, let us go onj; now
you mention that Brafs Heop, in which
the Globes hang and turn round, pray
let me know its Name and Ulc 2

. THAT Brazen Circle, Madam, faid pgridi-
I, is called the Meridian 5 and ’tis agreat-an.
er Circle of the Sphere, which is {uppofed

to pafs thro’ the Zewith and Nadir of any
particular Place, thro’ -the MNorth aod

South Points of its Horizon, and thro’

the Poles of the World.

1 SEE, 1aid fhe, the latter part of what
you fay; but pray, what do you mean

3

L. -
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by the Terms Zenith and Nadir, the for-
mer of which Words I have often met

with in Books, but never knew the Mean-
ing of it.

*T'1s an Arabick Word, faid I, Madam,
and fignifies that Point in the Heavens
that is directly over your Head, as Nadir
doth the oppofite one in the lower Hemi-
{phere, at the oppofite End of a Diameter
of the Earth : And this Brazen Circle is |
called the Meridian, becaufe, whenever |
the Sun comes to the Meridian of any
Place on the Earth, in his daily Courfe, ’tis
then, what the Latins called Meridies,
1. e. Mid Day, or exactly Noon there.

O! Sir, fad fhe, this Affronomy is
mighty inftructive; I now underftand the
juft Meaning of fuch Exprefiions, as thefe,

There Vice did in its Zenith reign,
Qur bright Meridian Sun decline, &c.

But pray let me know the Ufe of this
Circle here on the Globes.

I fhew’d you juft now, faid I, Madam,
That on the Terreftrial Globe it fhewed
the Latitude of all Places, which, by
being brought fucceflively to it, as the

Globe
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Globe turns round its Axis, do each re-
ceiveit for their own Meridian, for ’tis all
one as if a different Meridian had been

- actually drawn on the Globe thro’ every
Place.

No doubt on’t, faid fhe, for ’tisthe
{ame thing, as to mesting, whether the
Mountain walks to Mabemet, or He ftalk
to the Mountain : But methinks this
Earthly Meridian 1s either very lazy, or
elfe takes great State upon him, that all
Places muft come to him, whilehe ftands
and ftruts here, and won’t {tir the leaft
Step towards them.—— Have you any
thing more to tell me about this Man of
Brafsy Spenfer did wifely to make his
Man Talus of Iron, that was to be Arthe-
gall’s Page and to bear fo bufy and active
a Part 1n his Story.

Mapawm, faid I, this Brafs Meridian
ferves alfo, by its moving thus, round,
North or South, in this perpendicular Si- Height of
tuation to the Horizon, to elevate or raife the Pole.
the Pole of any Place as much above its
Horizon in Degrees, as is the Latitude of
that Place, or its Diftance from the Equa-
tor, and then that particular Place will be
brought to lye in the Zenith, or upper-
moft Point of the Globe.

D 3 PrAY
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4 Pr Ay explain this by an Inftance, faid
5 | .

I SHEWED you juft now, faid I, that
the Latitude of London 1s found by the
Help of this Meridian to be §1° 3 3 raife
therefore the North Pole {o, that the Nor-
thern Edge of the Horizon cut §1° 30/
of this Brafs Meridian, reckoning from
the Pole, and then Londonaillbe in tha
Zienith Point of the Globe

1Seeitis, faid the Lady, and} believe
I fee alfo the Reafon why it muft be o
for it is juft as far (viz. 90°) from thﬂ
bquator to the Pole, as frotn the Zenith
to the Horizon 5 fo that taking away the
middle Part, whlch 1 common to both,
the Latitiude of any Place, and the Hargbr
of the Pole above its Horizon are all one
i Quantity 5 and {o I fuppole ’tis called
the Height of the Pole, bec’:ﬂufe the Pole

. Star, whichis near the Polar Point (as |
think you told me) will appeat, ‘in the

Night, juft fo high above the Horizon of
any Place, asis that Placa S Latltude.

EXCELLENTLY Explain’d, Madam,
faid 1, and yet! fancy you wantto be told
furthcr that the Height, or Alritude gj

e
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the Pole Star,as well as all other Altitudes
of the Sun or Stars, is taken by an In-
ftrument, which hath a Circular Edge
like this graduated Meridian, divided on
Purpofe into Degrees, Minutes,&c. with
Sights fitted to it, to look up atthe Object.

1 Was juft going to ask you about
that, faid fhe ; for | remember to have
often feen you peering up at the Stars, or
catching the Sun-Beams with juft {uch a
kind of thing as you defcribe : But, pray,
what Ufe is this Meridian of, on the Ce-
leftial Globe?

THERE, Madam, faid I, it thews the
Declination of the Sun or Stars, by bring-
ing the Sun’s or Stars Place in the Ecli-
ptick on the Globe to it, as we did the
Places on the Earth upon the other Globe,
to find their Latitudes.

Declination! faid fhe, there’s a new Syu’sDe-
Ward for me to learn! which I {uppoleciination.
the Aftronomers have coined, to avoid
that of Latitude; which, when it relates
to the Stars or Planets, I think you told
me regards the Ecliptic only: Well ! I
doubt my Head will never retain the
Memory of all thefe Cramp Terms.

D4 YEs,
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YEs, Madam, faid I, very eafily, when
you fo perfeitly underftand their Mean-
ing, for we only forget what we underftand
but by Hulves; things thoroughly known
become Part of our Nature, as it were;
and People can alfo generally remember
what they have a mind to, But, howe-
ver, If you pleafe to look over Dr. Har-
ris’s little Book of the Globes, you may
have your Memory refrefh’d at any
Time very briefly, and yet plainly and
fully. |

I THANK you, Sir, faidfhe, for that
Information ; [ fhall, T hope, be able to
underftand a little of Books of this Kind,
by Degrees : But, pray, have you any
thing more to fhew me, relating to thefe
Circles ?

Mapawm, faid I, ’twill be proper for
you to know, that as our Aftronomers

Greater Make fix greater, {o they make alfo four
and Lef-leffer Circles of the Sphere 5 two of which
JerCircles they call the Tropicks, and the other two

of the

Sphere.

the Polar Circles. 'The Meaning of the
Word Tropicks is, returns back again; for
indeed neither the Sunfeemingly, nor the
Earth really, goes any further in its Annu-

al Courfe, to the Northward or Southward
/ e of
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of the Equinoctial than 23 Degrees and  ;
but after it hath gone o far, rezurns again
toward it : And becaufe the Points in the
Heavens, where thefe Returns are made,
are under the Beginning of the Signs o
Cancer and v¢ Capricorn ; they fuppofe
two Circles to be there drawn in the Hea-
vens and on the Earth, parallel to the
Equator 3 and the moft Northern of thefe,
and which therefore is our Summer T7o-
pick, is called the Tropick of Cancer, and
the Winter, or Southern one, that of Ca-
pricorn ; becaufe they always fall at the
Beginning of thofe Signs.

I Like our Earth mightily, faid fhe,
for her Steadinefs in her Way, and for
her not going too far North or South to-
wards the Poles: I love moderate Wea-
ther, and would -have it be in neither of
the Extreams of Heat nor Cold: But, Sir,
this Matter now beginsto clear up to me
apace ; when the Sun 1s in the Northern
Tropick, Ifeeour Daysare at the longeft,
and all of them longer than our Nights,
during the Time of his whole Stay on the
North Side of the Equinoctial : Whereas
the very Reverfe, 1 fee, mult come to
pafs, while the Sun 1s onthe Southern

“Side of the Line. But, pray, of what
Ufe

41
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Ufe are the Polar Circles ¢ for | f{ee they
are drawn on both Globes, as well asthe
Tropicks, and juft as far from the Poles
as the Tropicks are from the Equino-
¢ial.

OF no very neceflary Ufe, Madam, faid
I, but only to help to diftinguith the Ter-
reftrial Globe into the five Parts, which
the Ancients called Zones, and which they
fancied to be like fo many Girdles or Belts
(asthe Word Zone fignifics) encompafling
the Earth, |

O PraAvy, faid the, let me have fome
true Knowledge about thefe Zones, for I
have heard and read a good deal of
them, without being a Jot the wifer.

THE great Space on the Earth, faid I,
Madam, which lies between the two Tro-
picks, having the Equator pafling thro’
the middle of it, the Ancients called the
Torrid, the Fiery or Roafted Zone for
they fancied the Sun, keeping always
over it, had fuch a Power here, as to have
burnt all things up ; and becaufe they had
no Knowledge of it, concluded it not in-
habitable ; whereas ’tis now known tobe
very comfortably fo: Tho’ no doubt warm
enough to thofe Inhabitants of it to whom

the
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the Sun is fucceflively vertical, or direitly

over their Heads, as you ealily fee by the
Globe he will be.

YEs, yes, faid fhe, I underftand that
very well; but I can’t help reflecting
upon the Arrogance, as well as Ignorance,
of the Ancients, in {uppofing their Know-
ledge to be the Bounds of all things 5 and
glad I am that we know {omething which
they did not ; for I have heard them fo
much cried up, now and then, by Au-
thors, that I could almoft with my felf to
have lived among them ; but I will, at
laft take Comfort, and thank God that I
am a Modern, and alive now.— But pray
go on about your Zofes.

THESE two Spaces of the Earth, faid
I, Madam, which lie between the Tro-
picks and the Polar Circles, each Way
North and South, the old Geographers
called the Temperate Zones 5 and as thefe temperare.
Oriental Sages, and the Learned
Greeks and Romans, lived (as you Tf'J o oot
(@) fee here) in one of them, fo lﬁf;fwﬁ“'ﬂﬁ“i}’;
they did allow the ¢tber to be ha- O \achs of
bitable lfo. e
THAT was pretty good-natur’d, faid

fhe, for I fuppofe they never faw the
South-
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Southern Temperate Zgne,any morethan
the Torrid one.

NoT that we can find by Hiftory,
faid I, Madam: But to proceed; Thefe
{inall Spaces of the Earth, between the
Polar Circles and the Poles, they called the

Frigid. Frigid Zones, and did pretty juftly {up-

Zones,

pofe them not to be habitable, upon the
Account of their Coldnefs ; for tho’ we
have fince difcovered, that ’tis pofiible to
fubfift, and feveral of our Ships do yearly
go within the Northern Frozen Zone, yet
I can’t commend it to you as a Place much
worth your Enquiry after.

O! dor’t {peak any more about them,
faid the, you make me fhiver all over
with the Thought of them, and my Blood
is juft going to curdle in my Veins; no
Lapland or Spitsburghen 5 no Whale-
Fithing Voyages for me!

You feem to be really a cold with the
Thought of it, Madam, faid I; let me
warm you a little with this Defcription
of thefe Ziones given by Mr. Dryden,

From Virc11r and Ovip.
Five Girdles bind the Skies : The Torrid Zone

Glows with the paffing andrepaffing Sun ;
Far
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Far onthe Right and Left the Extreams of Heaven,
To Evofts and Snows, and bitter Blafls ave given ;
Betwixt the midft and thefe the Gods affign’d
Two Habitable Seats for buman Kind ;

And crofs their Limits cut a floping Way,

Which the twelve Signs in beauteous Order [way ;
And as frve Zones the Atherial Regions bind,
Five correfpondent are to Earth affign’d ;

The Sun with Rays diretly darting down,

Fires all beneath and frys the middle Zone :

The two beneath the diftant Poles, complain

Of endlef[s Winters and perpetual Rain :
Betwixt the Extreams two happier Climates hold,
The Temper that partakes of Hot and Cold.

WEeLL, faid fhe, thefe Verfes have a
little recovered my Spirits, as well as re-
frethed my Memory, and will, 1 find, fix
in the latter, the obliging Pains you have
taken to inftrut me: DBut pardon me,
Good Sir, if I ftop you a Minute: Mr.
Dryden here mentions the the Word Cli- Climates:
mates 3 Pray what are they 2

Mapam, faid I, youwill find a deal
of ufelefs Stuff in fome Introdu&ions to
Geography, &vc. about thefe Climates 3 parallel:.
but all thatis neceffary to know of them,
15, that the Ancients {uppofing two Circles
to be fo drawn parallel to the Equator, on
. the Terreftrial Globe, or at that Diftance

one
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one from another, thatto fuch as inhabit
the leffer, the longeft Day, would be a
Quarter of an Hour longer, thanit is to
thofe who dwell in the Jerger : Then the
Space on the Globe, between thefe two,
they called a Parallel, and the Double of
fuch a Space a Climate y you will eafily
{ee therefore, that thefe Climates muft
leflcn as you go each Way from the
Equator to the Poles, and muft be 24 in
Number, N

WEeLL! faid the, I fhall not trouble my
Head about reckoning thefe Climates
but I think I underftand what is meant by
fuch a Place lying in fuch a Climate, as-
well as what the Navigators mean by
failing in fuch a Parallel, and that will be
enough for me at prefent ; but I will tire
you no longer now, I'll get the Book you
advife me to, which I believe I have above
among my Brother’s things; and after I
have conned my Leflon well over, you
mult expe that I thall ask you abundance
of Queftions more.

WiTHIN a (hort Time after this, the
Ingenious and Inquifitive Lady got her
Globes fet outagain, and began with me
thus:
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I HAVE been looking over the little
Book you recommended to me, Sir, faid
fhe, which I think is very plain and con-
cife, and I fancy I am now got to be fuch
a Proficient, as that I am qualified to go
thro’ the Problems, as the Book calls Problems.
them, tho’ what that Word (ignifies I
don’t underftand.

THAT Greek Word, Madam, faid I,
{ignifies fomething to be done or prafiifed,
and | queftion not but you have fo well
confidered this Affair, as to be able to
work or perform any of thefe Problems
upon the Globes your felf.

I Do N1 know that, faid the, but I'm
refolv’d to try, and with a little of your
Help, perhaps, I may get thro’ them:
Come, pray, let’s begin ; and, firf,
fhew me how to redify each Globe, as he Reiify-
calls 1t, and what [ f{hall learn by that. féi ;’w
Reliifying the Globes, Madam, faid 1,
is reducing them to fuch a Pofition, as
that they fhall truly reprefent the Situa-
tion of the Circles of the Sphere of the
fixed Stars and Planets ; and of the Po-
fition of the Earth itfelf at any Time af-
figned.
VERY
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VERY well, faid the Lady, let us then
take his Time of the Year ; fuppofe May
10, 1719 5 How mult we begin 2

Mapawm, faidI, for common Ulfe,
look firft for the Sun’s Place, againft the
Day of the Month, in the Calendar, on
the wooden Horizon (tho’ if you would
proceed to greater Exactnefs, you muft
find the Sun’s Place in {fome good Tables,
fuchas thofe which Dr. Harris hath given
in the fecond Volume of his Lexicon,
or fuch as Parker’s Almanack which Ihave
here inmy Pocket, gives you every Year,
or clfe you mulft determine it by Calcu-
lation, &¢.) and then finding that Place,
or what Degree of any Sign of the Zo-
diac the Sun appears to be in that Day at
Noon, which you will find to be then in
in the firlt Degree of Gemini, look it out
on the Ecliptic on the Globe, and there
make, either with a Pencil or with Ink, a
Mark to reprefent the Sun for that Day.

BuT, faid the, won’t that fpoil the
Globe ?

N o, Madam, faid I, zbhat being var-
nift’d, the Ink will eafily come out again,
if you rub it with your Handkerchief a

little
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little wetted 5 as foon as this is done, you
‘may alfo, if you pleafe, by the-Help of
Parker’s or fome fuch Epbemeris or 'Af%ro:-
nomical Diary, place a/ the Planets on

our'Globe, dfter the fame Manner, al-
lowing for their Latitude, either North or
South, of the Ecliptic. s
*““I'hus the Moon being then in 24° 33/
of Cancer ', and having about 4° 41’ of
South-Latitude, take, with a Pair of
Compafles, thofe Degrees and Minutes of
Latitude from the Meridian, or any great
Circle, and placing one Foot in 24° 33’
of ‘&, turn the ‘other direly towards the
Equino®ial, and there make this Mark
9 to reprefent the Moon. |
After the fame Method you may
place b Saturn in 8° 42" of Virgo w;
and ¥ Fupiter in 26° 35" of Leo g\ :
Then make alfo this Mark & for Mars
in 16° 32" of Aquarius ‘z: And this
Chara&er ¢ for Venus in 28° 187 of Ge-
mini m: Laftly, placing Mercury % in
11° 4/ of ‘the fame Sign, you will have
adorn’d your Globe with the Characters
of ‘the Seven Planets, all appearing in
their proper Place as they are in the
Heavens. |

" Ta1sis mighty Entertiining, faid fhe ;
.f_lerf: take ‘this” Pencil quickly, and letme
- E fce

- -
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fee. you, juft now place all your Planets
upon the Globe according, asthey ' ought
to be done,. that I may learn how to range
them anothf:n Time :. For Haney their ve-
vy Charatlers or K igures fo much,  that I
could almoft with our Patches were cut
mnto {uch pretty Forms ; but,that I fear
“twill revive the fouhﬂz, th;uns of Aftro-
logy again, -which you have taught me to

_defplfe But, pray,. continued {he, how

do.you know the Planets from. the. ﬁxt:d
Stars whhn you fee.them;in,, the Sky 2.

PB.ETTY ﬁaﬁiyr, fauiI Madam ast@
Satw’n 7@:.’:31* Mays, ﬂnd Vdﬂm. Aund
Mercury is fo near, the Sun as) 119 be very
rarely {een at, alI S P
ey puts me m Mmd, qu;d ﬂle, ef
what Six Richard Blackmor ¢ {aith of him
in his Poem called Crm*:zam, in Lhe{e Lmes.

Mercur}r, near eﬂ to the Ca;ztrﬂ! sz,

Doth in bis oval Orbit czrcfmg YUn 3

_ But rarely is the Object of onx Sight

IﬂSﬂ!ar Glory funk, and marf;pi*ewmlmg Lrgbr.! |

|

" WELL remember’ d, Madam, {faid I1i
But toour prefent Point, the Knowledge of
thefe Planets from the fixed Stars: The
former, you muft know, don’t zminkle as

| the

"
L &
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the fixed Stars do; Dbefides they are al-
ways and all of them in or near this Line
here called the Ecliptic: Which you may
eafily learn to trace out in the Heavens,
by thefe Conftellations which compofe the
Twelve Signs; and if you thould, at laft,
doubt about the Planets,. if you fee them
change as they will do, in fome Time,
their Diftance from any fix’d Star ' that
you know 3 you may eafily diftingiuith . -
them to be Erraticks or Planets.

I THINK, faid the, youreckon’d feven
Planets juft now; fure I have read fome
where, that there are more.

- I~ that Account above, faid I, Ma-
dam, T followed only the Vulgar Way
of Computation, for in' Reality the Sun
is no Planet or Wanderer, but a fixed
Star placed in the Center of our Sy- Number
ftem, and in all Probability likethe reft of Pla-
of thofe that we fee in the Heavens. And nets.
round him, as a Center, Mercury, Venus,
Mars, the Earth, Fupiter, and Saturn,
do'revolve, and are now called Primary
Planets 3 becaufe they revolve round the
Sun, as their Center : While the others
we call Secondary Ones or Satéllites, 1.e.
Guards or Atrendants, becaufe they re-
volve round fome one of the Primary Pla-

E 2 nets,
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nets, as their Center, and together with:
it, inove alfo round the Sun. |
Thus the Moon isa Secondary Planet,
whofe Center of Motion is our Earth, on.
which fhe conftantly attends, and her
Circle round us fhe performs: in-about a
Month’s Time, while at the fame time,
fhe revolves together with the Earth
round the Sun in its Annual Courfe. Fu-
Satellites. piter hath four fuch Moons or Satelites 5
and Sarurn five, revolving round Him :
But it doth not yet appear that Venus or

Mars have any Satellites at all.

As for Mars; {aid the Lady, I (han’t
trouble my Head about himj tho’ one
would think, the God of War, or Cap-
tain-General of Heaven, might command
a few Guards or Followers: But I will
never forgive the Aftronomers, nor be-
lieve atall 1 Lelefcopes, if they don’t
find out that Penus hath fome Atzendants;
that is {uch an Affront to our Sex, as
we muft never pafs by.. But to be ferious,
I fuppofe, Mercury and Fenus being fo
near the Sun; have no occafion to be |
lighted in  the Night by Moons, asthe |
mmore remote Planets have ; tho’ why our
Earth fhould have one, and yet Mars
none, is not, methinks, fo eafy to be ac-

counted
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“counted for. But we have made a long
Excurfion from our Globes ; pray let’s re-
turn to them: And let me fee what I fhall
be the better for knowing how to reéify
the Globes, and to patch on the Planets,

as you juft now have fhewed me the
‘Way of. |

33

MaApAaM, faid I, bring the Sun’s Hour
Place, for May 10, to the graduated Side Circle
of the Meridian, and then turn or fet the @#d li-
Index of the Hour-Circle (placed here as dex.

you fee upon the Brafs Meridian about
the Pole) to Twelve at Noon; and then
your Globe will be fitted to fhew you
the State of the Heavens. As itnow ftands,
the Mark for the Sun reprefents his being
on the Meridian, as he i1s every Day at
‘Noon 3 and there it will fhew the Sun’s
Meridian Altitude above the South Part
of the Horizon to be 58 Degr. 42 Min.
Then if you will bring that Mark to the
Eaftern Edge of the Wooden Horizon,
you will fee there what Point of the
Compafs the Sun rifes upon, and your In-
dex will fhew you the Time of it ; and if
ou bring the Sun’s Place to the Weftern
dge, you will find how far from the true
Weft Point the Sun fets, and what a Clock
it 1s when he goes down, as we call it:
Thus, May 10, the Sun rifes about = of
E 3 an
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an Hour before 5'a Clock 3 and fets 2 of
an Hour after 7.

WELL, (aid the, T fancy If’hal] be ablc
to make an Almanack in a little Time.

THAT you may foon do, this Way,
faid I, Madam, and much ‘better than |
moft of thofe who publifh them : But
if you havea Mind to know the Stars
and Planets,, how they: will = appear,

“and ‘are fituated at any  particular

Time, fuppofe to Night at Eleven a
:Cluck; you need only turn the Globe

about  tillyour ' Hour-Index points to

Eleven at Nighty and then'putting alittle
Piece of Paper under the Brafs Meridian,
to ftay the Globe inthat Pofition, pleafe
to turn the ‘Frame, and Globe ‘and all,
about, tillthe North-Pole here pomt up

‘towards the Pole Star in the Heavens;
-and then you will have all you can wilh

for fhewed youy for, by comparing the
Pitures and Marks of the Stars and Pla-
nets with the real Ones, at that Time
in the Heavens, you will find them ex-
actly to anfwer to one another; and
tbefe onthe Globe will make thofe eafi-
ly and fufficiently known to you.

=1 Srwr, faid fhe, after abundance of
“Thanks, T muft beg you to break off’

When
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here u;nt mnft defer this till Night:

W hen wrtb the. Sr:ar,r w‘ﬂ Jve ﬁrmzfmr
A.r er was Almamck W e!ﬂwz&’er. o

Aud in the mean time, I’ll con my Leﬂ‘un
in the Book, that my Ignorance may.not
give you too much Trouble, The Tea
waits us; will you pleafe to move, Sir 2

" THE Evening of this Day proved one
of the fineft I ever faw, and the Night
{ucceeding it was fo very clear and bright,
that the Moon being then not above our
Horizon, there appeared many more Stars
than ufual. As we were walking to a
Summer-Houfe, placed on a Mount in
the Garden, where theLady had order’d
the Celeftial Globe to be fetout, fe-
veral Poetical Defciptions of fuch a Night
occurred to our Thoughts, and were re-

cited. The Lady clofed all with that

famous one of Mr. Dryden,

Al things are bufbt, as Nature's felf lay dead,

- 'The Mountains feem to nod theiv drowzy Head,
The little Birds in Dreams their Songs vepeat,
And fleeping Flowers beneath the INight-Dew
Ewven Luft and Envy fleep, —— (fweat :

I was going to fay —— But Lavr;' denies, ¢,
K 4 when

35
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when fhe interrupted me, and faid, ' Pl
have nothing of Love mention’d nor talk’d
of to-Night 5 the Opportunity 1s too fo-
lemn, and I’m afraid I fhall grow in ear-
neft and ferious about it: We will both
make our Court now only to Urania, and
every gay thing (hall give place to Aftrono-
my : Let’s enter the Summer-Houfe, and -
fee whether I have rectified the Globeas'it
thould be, and fet it right to reprefent the
prefent Time, which is juft-half an Hnur
paﬂ 4 €t -

M A D'A M, faid 1, you have done it with
Accuracy: And I fee you have mended

‘the halfty clumfey Figures, that I had

made, of the Planets, and have placed
very "beautiful ones, of your own, in

BU T, faid- fhﬂ Idnnt knaw hnw to
place the Globe due North and South, as
roy Book direts, unlefs there were a little
Compafs here, placed on the Frame.

Mapaw, faid I, there ufually 1s fuch
a Compafs made on purpofe to be placed
on'the Globe ; but I can hew you how to
fer the Globe right enough withoutit 5 you

Charles- {ee thefe 7 hrge Stars here, that are paint-

war.

ﬂd Wlthm the Figure of the greater Bear,
3 10
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3 in the Tail, and 4 in his Body : Thefe
our Englifo Country People call Charles-
Wain, and fancy the four to be the 4
Wheels of the Waggon, while, forfooth,

‘the three are to reprefent the 3 Horfes

that draw it. But as to the prefent Con-

-cern, pleafe to take Notice, that as this
Conftellation, in our Horizon, never fets,
but feems to revolve round the Pole in
24 Hours; fo thefe two Stars of the 7,
-that are neareft to the Pole Star, or, the
two hinder Wheels of the Wain, do al-

ways point up pretty nearly to the Pole
Star ; and are therefore fometimes called

.the Pointers 5 and confequently, if you

carry your Eye on in a Right Line from
them, they will diret you to the Pole

~Star, which you fee 1s here, on the Globe,

37

placed in the End of the Tail of the Leffer 1ofer
Bear, a Conftellation of 7 pretty large Bear and
Stars, much in the fame Fizure of thofe in Pole Star.

the Great Bear, or Charles-Wain.

[ SEE them on the Globe, faid fhe,
let us now look out of the Window and
obferve them in the Heaven; O!1 fee
them yonder very plain, faid fhe, and
now | fhall know 1n the Night as well as
the Day, how to find the four Points
of the Compafs, Eaf?, Weft, North, and
South,

WE
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W e muft then teturn again to the
Globe,” Madam, faid' I, “and by opening
the North Window; direct its Pole to
point up tothe Pole Star, atid o fet it as
near as we can due (2) North and

Bras Metidiin T SUUhE &3.80.305
oftheGlobewas ~ There is no need’ of great Ac-

placed due North curacy for our prefent Purpofe ; and

and South.

Spica
Virgings.

I think it' ftands pretty true now.
Before we look or go out again, pray,
Madam, pleafe to obferve this Situation
of the Globe, and then you will eafily
fec how the' Pofition of the Stars do at
prefent correfpond with it': There is in-
deed, now not any veryeminent Star, or
one of the firft Light or Magnitude, exaét-
Iy on the Meridian, either North or
South : But you will fee this great. Star,
which 1s called the Virgin’s Spike,  be-
caufe painted on an Ear of Corn which
the holds i her Hand, a little to the
Weftward of the South, and about 28
Degrees high above the Horizon 5 as
you fee, appears by bringing this Qua-
drant of Altitude, fcrewed in the Zenith,
to it ; whikh is an Arch of go°, and be-
ing moveable, ferves to'fhew the Alti-
tude of any Star or Planet.

I SEE that, faid the Lady, bere on
the Globe ; But how fhall T be able to
find and count Degrecsin the Heaven?
You |
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You know, Madam, faid I, that it
hath been before obferved to you, that
the Aftronomers: have Inftruments made
on purpofe for it, which do it with great
Accuracy : But as for your prefent En-
quiry, how high any Star or Planet ap-
pears to be above the Horizon, you may
guefs at 1t nearly, thus: The Diftance
you fee here between the two Pointers of
the Great Bear before-mentioned, is
nearly five Degreesy and this being a Di-
ftance always ready, and in view, will
ferve you very well to guefs at the Height
of any Star above the Horizon; or at
the Diftance of one of them from ano-
ther ; fo as to enable you to find out
any of them in the Heavens by the Help
of the Globe, or any Planifphere, or
Map of the Heavens: Ufe will make
this eafy to you ; and when you come
alfo to confider, that from the Zenith to
the Horizon, being go°, half that Di-
ftance mnft be 45° ; onethird ofit30° ;
a fixth of it 15° ; aninth Part of it 10°,
&c. you will, by Degrees, eafily gain a
practical Knowledge of thefe Diftances.

But if you pleafe we will go on : Al-
moft South-weft, at this Time, and about
43° high, will appear another Star of the
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firlt Magnitude, called Deneb, which isin Deneb.

the
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the Tip of the Tail of the Lyon; 1 fee
it yonder fimpering thro’ that Weftern
Window 3 if you will let me lift up
the Sath you may fee it without going
Our'

O! TIdo, faid (he, and the Virgin’s
Ear of Corn too, very plain: But what
are thofe two great Stars that appear to-
gether almoft nearly Weft, and let me
fee !—don’t tell me — about, about—~1I
muft look out at the Pointers again to
get my Meafure —— why, they are
about 25 Degrees high. |

VERY well guefs'd, faid I, Madam
vou will come to meafure the Diftance of
Stars by your Eye, in a little Time, as
accurately as the good Houfwives and
Workwomen can meafure Cloth or
Ribbons, by the length of their middle
Finger.

WeLr, faid fhe, Mr. Obfervator, and
fo Ican too, for all I have a Mind to be
an Aftronomer, as well as the beft of
them ; and I don’t defign, Sir, that my
Studies fhall fpoil my Houfewifry : But
pray tell me quickly, who thofe two fa-
mous Stars are,

THE
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THE uppermoft, Madam, faid [ is
called the Lyon’s Heart, and is you fee Cor Leo-
drawn here on the Globe: And the other #%.
1s Fupiter ; you remember you have
?r;}wn:the Character of him here your
elf.

Bress me! faid fhe, is that Fupizer--
well, I have many Queftions to ask you
about that Planet another Time, but I
will not {top younow ; pray go on, and
fhew me how to know more of thefe
Stars and Planets; for I begin to grow
mighty fond of their Acquaintance.

Don’T you fee, Madam, faid I, here
on the Globe, two Stars, about 15 or 16
Degrees high, and within two Points
to the Weftward of the Northern Edge of
the Horizon : Thefe two are called the
Shoulders of 4uriga, and the lowermoit
and moft Northern is called Capella, and Capela.
18 a Star of the firft Magnitude ; thefe are
very confpicuous Stars, and you may fee
them in the Heavensvery plainout of that
Northern Window.

I Do, faid the Lady, very clearly,
and I fee, faid fhe, alfo another pretty

remarkable Star, about the fame Height
with
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with Capella, about a Point to the North-
ward of the Weft, under the Great Bear
pray, what Name do you give him.

T H AT is called Pollux, Madam, faid
I, and his Brother Czffor, you fée; fits
here clofe by him on the Globe, and be-
tween them they make up one of the
Signs of the Zodiac, Whlch they call Gd’-
#ini, Of the Twms '

Is that, faid ﬂle the Detty thaf 'the
Countrywumen fwear by, whenthey cry
O, Gemini! ——But don’t look ' grave,
or give me any Return: For tho’ I trifle,
and am _Impertinent, [ won’t allow you
to be fo. Let us go on and fee what no-

ble Stars we can find to the Eaftward ‘of
our Meridian.

Mapam, faid I, if you will Jook out
at that North Window, and direct your
Eye along by the Pointers of the Greas
Bear, till you fee paft, or beyond, the
Pole Se::zr and continue 1t down till you
come within 20 or 30 Degrees of the
North North-Eaft Part of the Horizon,
you will fee an Eminent Conftellation
which is called Caffiopaia’s Chair : This s
the Figure of it here on the Globe ; ’tis

always
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always npppﬁ;p to the greater Bear, cither
above or below the Pole Star. .

I1SEE it, fud the, very plain, and a
very notable Collection of Stars it is ; but,
pray, faid fhe, what do you mean by
calling it Caffiopia’s Chair,who ; or what Cafiopis.
was that Cdﬁpiﬁa;s’ fure I have read
fomething about her, in fome DBooks of
t'h;:l;Hﬂatheﬂ-Ci@ﬂis,i | o
"N ottt afar, Madamy %aid L, and
the. Company ‘you will fee (i—;p 1s in; will

| refrdjh yaurl%cu_;iﬁry; This»,Cgﬁ?Pgegg, the

Poets tell you, was the Wife of Cepbeus, Cephens.
who was,  once upon a Time, King of,
Atbiopiasy, 3.“515 bere the lgqqd old Mo-
narch ftands upon . the Globe,: with his.
Scepter in his Hand, jult above Caffiopeia
and below her,  at the very Edge of the
Horizon, you. {ee, you are to look for her

fair Daughter Andromeda, who had the Andre
Vanity to think herfelf handfomer than meda.
the Neriedes or Sea-Nymphs, whicheput
them into fuch a Rage, that they imme-
diately applied to old Neprune, the God of

the Sea, to revenge the Indignity.

 On this, the obfequious Deity fent a

huge ugly Monfter up into the Country,
which did great Mifchief there : The poor
People, who in thofe Days were always

punifhed
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punifhed for the Sins of the Grear Ones,
apply’d to the Oracle for Relief, and
were told that the only way to appeafe
the Gods, who were all on the Side “of
the Nereides, was, to expofe the audaci-
ous Androméda to be devoured by a Sea-
Monfter ; which I fuppofe Neprune un-
dertook to ‘get ready for that Purpofe:
This was done, but the gallant Perfens,
whom you fee here on the Globe, juft
behind ber, as her Champion, deliver’d
her and kill’d the Monfter, and 1 hope
carried off the Lady ; and to reward the
Mother of fo beautiful a’ Creature, he’
got Fupiter to flick ber up here among
the Stars, and they form the Celeftial
Chair in"which the fits in State: And,
thus, Madam, T have given you the Hi-
ftory of one of the Conftellations, andif
you pleafe, I can tell you as fong’ and’
as true a Story of many of the reft.’ '

I THANK you, Sir, faid fhe, but you
fhall not, this is enough for a Sample 'y’
and now I remember all this' Stuff about’
Perfeus and Andromeda, as well as if T
had feen the whole Affair, as T believe I’
did once, or at leaft good Part of it thewn
upon the Stage : And have much oftener
feen 1t in Pictures and Prints, But drop-

ping
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ping all Fables, let me go with my Lef-
fon, | fhall know Caffiop=ia again, when-
ever I fee her.

BuT, faid I, Madam, I havea Story
to tell you of Caffiop#ia’s Chair, that is no
Fable, but a certain Truth, and yet is
equally ftrange with the other fabulous
Relation. ~ About the Year 1572, there
appeared a New Star in this Conftellation,
which a: firft was as big as Fupiter ap-
pears now to be, and was fix’d to one Place
ike the reft of the fixed Stars; but lef-
fen’d by Degrees, and at laft, at the End
- of 18 Months, went quite out, and ap-

pear’d no more. :

THAT indeed is a very unaccountable
thing, faid the Lady, but as I have met
with fome fuch Relations of other fix’d
Stars, fo I fhall leave my Surprize, and
my Queries about 1t, till [ come to trou-
ble you about the Nature, Ufes, and Di-
ftances of the fixed Stars in general ; for
I muft have a deal of Talk with you
about zhat and other things in Aftrono-
my, before you get quite rid of me, and
you muft thank your felf, if my Curio-
fity be teazing and mmpertinent, for you
have wound it up to a very great Height
I'll aflure you. But, pray, Sir, let usnow

' E go
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go on and make an end of our Stars, it
grows late and the Air cold.

MApawm, fiid 1, we fhall difpatch

the reft, as faft as you pleafe, for the

Way I have fhewn you, of finding and di-
ftinguithing the Stars above-mentioned,

will teach you to do fo, by any others in

the Heavens: Thus you will fee here

above the Pole-Star, and about 14 De-

grees from him, and a little to the Eaft-

ward of the Meridian, the Conftellation,

Ufa Mi-called the Lictle Bear, confifting alfo of
nor.  leven pretty eminent Stars, of which the
lowermolft, now, or thatin the Tip of his

Tail, isthe Pole-Star : You fee here, al-

moft due Eaft, a fine bright Star of the

Lucida firft Magnitude, which is called Lucida
Lyra.  Lyra; and under it, a little to the South
of the Eaft, as Lyra i1s to the North, an-

other great Star of the firft Light, about

Aleair. 12 Degrees high, which is called 4lcair :
And you can’t but take Notice of thefe

four Stars here all of the {econd Magni-

tude, placed in the Form of a Lozenge,
Dolpbin. which is called the Dolphin. About 8 De-
grees high, and about 2 Poipts and = to

the Eaftward of the Seuth; you fee alfoa

Scorpien sfamous Star, of the firft Light, in the Bo- |
Heart-  dy of Scorpio, ane of the 12 Signs,

AL
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Acr thefe Stars I fee, faid the Lady,

and I think diftinguith very well 5 and I
fancy I fhall be able, by Degrees, by
the Help of fuch eminent Stars as zhat,
which I fee here on the Globe, are placed
pretty near the Ecliptick, to trace out, as
you faid a while ago, that Circle in the
Heavens. But, pray, firft tell me, what
you call that Star, or rather Planet, (for

I fancy ’tis one of thofe wandring Lights)

which appears yonder, almolt upon the
South Part of the Meridian, and about
25 Degrees high.

You have guefled very right, Madam,
faid I, ’tis a Planet, and the moft remote
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one of all, Saturn. Saturn.

Is that Saturn, {ad the, I'm heartily
glad to fee him, I fhall know him again
another Time; I long to peep at him
thro’ a Telefcope, and to fee his famous
Ring : But of this, more fome other
Time, when the Telelcope, you have
promifed me, is fitted up: Is there any
thing elfe worth obferving, before we re-
move to our Sleep ?

O~LY pleafe, Madam, faid I, to take
Notice of that Track of Light, yonder in
' F 2 the
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Heavens, and here drawn upon the Globe,
which is called the Milky,Way. You {ee
here by thic Globe, as the Pofition of the
Heavens is now, that it ‘begins at the
North Part nf the Horizon, about Per-
feus, takes in Caffiopaia, and after that
the Swan, and then runs on toward Scor-
pio, and towards the South Pole, and takes
in the famaus Conftellation called the
Crofs; then it turis Northward again,-
thto® the Ship, a little above the Great
Dyg-Star, or Syrius, and above the Right
Shoulder of Orion, and thence takmg n’

~ Capella, runs on towards Perfeus, where

we began to trace 1::.

IM alad[ ynu thought to ﬂlew me

iiighs, faid the, before we finifh our Night’s

Obfervatmna ; Ifeeit plain in the Sky,
and percelve that, " its Figure, on the
Globe, correfponds’ exactly with it; I
won’t ftay now to ask' you what i it is,
becaufe thit may be one of my many
Queftions t6 you another Tiitle 3 “we
will only remember wi'mt Mr, M:l.!:an
fanh of it:. | g '
A broad and ampz’e Rmd 4 w.’s‘afé Dﬂﬂ 75 G’afd
And Pavement Stars, as Stars to.us appear,
Seeit inthe Galaxy,. t,‘bs:t Mfffcj Wﬂj, ; |
L’:!qe t0 a circling Zone p&wder *d wwith Stars.

Mr.




Aftronomical Dialogues.

Mr. Milton, Madam,, faid I, - alludes
to the Notion that the Poets had of it;
that it was the Path which the Gods ufed
in the Heavens, which Mr. Dryden, from
Quid thus alfo defcribes: .

A Way theve is in Heaver's extended Plain,
Which when the Skies are clear is feen below,
And Mortals, by the Name of Milky, know:
The Groundwork is of Stars ; thro’ which the Road,
Lyes opei to great Jupiter’s Abode.

Sir, fad the Lady, a Thoufand
"Thanks to {Emu for the Pains you have
taken to inftru® me, and T wifh you a
good Repofe.

T H E next day my Affairs called me
‘away, for fome Time ; but at my Re-
turn, as I found the Telefcopes and other
Inftruments, 1 had fent for, in perfect
‘good Order, fo I found the Lady had
_been clofe at her Aftronomical Studies :
She was exactly ready in-all Problems
upon either Globe, and had gotten fuch an
intimate Knowledge of the Stars, thatfhe
_had alfo acquired a very tolerable Know-
ledge in the feveral Syffems of the Uni-
. verfe, or ‘Hypathefes to folve the Cele-
_{tial Appearances, as theyare called by
1 F 3 Aftro-
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Aftronomers 5 and long’d with great Im-

‘patience to fee the Ufe of the Telefcopes

and' Quadrants, &c. which I had fent
down to her Country-Seat.

Where foon after I arrived, fhe put
me upon beginning our Obl’ervatmns
and had methodized the I*_,nqq;rnes and
Queftions fhe defigned to make, with great
Addrefs and De};terit} 1

CLET us'begin, faid (e, to t;tlka little
abaut the Sun = Tthink you agree, that

- his Centre appears to move always m the
fame Line, or in the Ecliptick’, but . I
_think you fay his apparent Motmn is un-

equal there.

- Lig true, faid 1, Madam, for when

~ the Earth is neare/t the Sun, as theis in
_Winter, then fhe, in rm!z.yz, and the
- Sun, feemingly, moves faffer than in the
- Summer, when the Diftance between

the Earth and the Sun is greater ; and ac-

_cordingly the Sun’s Diameter appears
“bigger in' Winter than in Summer.

BuT, Sir, ’tis ftrange, methinks, faid
(he, that the Sun’s nearer Approach tous
in Winter than in Summer, doth not
counterchange thofe Seafons : Have not

we
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we the greateft Heat from the Sun when
we are neareft to hun ?

No, Madam, faid I, for the diffe-
rent Heat of our Seafons of the Year, do
not depend upon zhat, but upon the Sun’s
Rays falling more direéily, or more 0b-
liguely upon us 5 for in the Diftance of
70,000,000 of Miles, a little Approach
of the Earth to, or its Recefs from the
Sun, will make no fenfible Alteration as
to Heat®r Cold. But there is another
thing arifing from this Inequality in the
Earth’s Motion round the Sun, which is
pretty confiderable, and that is, that the
Sun will appear to tarry about 8 Days
longer in the Northern Part of the E-
clipuck than he doth in the Southern;
the Reafon of which is, from the Figure
of the Earth’s oval or elliptick Orbit :
[ See Lexic. Techn. 7ol. 1l. under Sun.’)
And thus having given you fome g¢neral
Ideas of thefe things, | wait your further
Commands. -

WHY, then, faid the Lady, pray give
me now, for it feems to be a proper Place,
fome little Knowledge about the Equation
of Time, which I have read a good deal
about, and Tables of which 1 have fcen
hanging by Clocks, and put upon Dials

F 4 and

7[
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and Watches; Pray, can our Sun be in
the wrong, don’t he meafure Time

- equally?

Mapawm, faid I, the daily Revolu-
tions of the Earth’s Equator round its
Axis, are exattly equal in Tiume to one
another ; and yet the Time from the ap-
parent Noon of one Day to that of the
next, 1s unequal, and {ometimes greater
and fometimes leffer. -

WELL, faid the, ’'m glad however, ’tis
not our Earth’s Fault, and that {he is {o
regular in her diurnal Whirls: But, pray,
tet me then know, where the FError, or

Inequality, lies? |

THERE is, faid I, Madam, a double
Caufe of this Inequality ; the former is,
that the Earth’s Annual Orbit 1s not an
Exall Circle; and the other is, that the
Earth’s Equator, about which the Diur-
pal Motion is made, and the Ecliptick, or
the Circle fhe defcribes round the Sun,
are not ¢o-incident, or in one and the fame
Plane, but make an Angle, as you know
they do, at their Interfetion, of 23° 30
of which when your Curiofity, and fur-
ther Knowledge of thefe Affairs, leads

you to make more full Enquiries, you
will
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will receive a plain and fatisfattory Ac-
count, from Mr. Whifton’s Aftronomy,

p. 116, 117, &v.

I THANK you, Sir, faid the, but,
‘pray, let us now get all things ready to
look on the Sun, with your Glaffes,
that I may know, by my Eyes, as much
as' I can of that wonderful Luminary,
the great Centre of all the Planets Mo-
tions.

OuR Telefcope was about 14 Foot
long, and had a plain Glafs, {fmoaked with
a Candle, fcrew’d on before the Eye-Glafs,
to defend the Eye from receiving any In-
jury from the too intenfe Light of the

Sun.

A¥TER fhe had look’d upon him 2 or
3 times; Itappears plamly, faid fhe, to
be a great Globe of Fire, or rather, as
Butler faith,

- 4 Piece
Of red bot Iron, as biz as Greece.

and fo no doubt it muft be, by the great
and conftant Heat which 1t gives : But,
pray, tell me, as fully as you can, what

'the late Aftronomers and Philofophers
have

73



¥4

Solay

 Aftronomical Dialogues.
have difcover’d about this vaft World of

Light. I perceive you fuppofe him fixt
and immoveable, as to Place, in the

Centre of what you call the Solar Syflem
but doth he turn round his own Axis or
not > how much bigger 1s he than our
Earth > how far is he fromus? and how
can his Heat continue fo long as it hath
done, without any fenfible Waft or Di-
minution ?

Mapawm, faid I, by obferving careful-
ly the Spots, which often appear in the
Sun’s Face, tho’there happen to be ncne
now, they have difcovered, that the Sun
revolves round its own Axis, in about 2

Days. |

Srots! faid fhe, What, are there
Spets n the Sun, which fometimes ap-
pear there, and fometimes not; for God’s
{ake what are thofe Spots ¢

THERE are various Opinions about

them, Madam, faid I, but the moft |
probable one, is, that they are a kind of |

Drofs or Scum which fometimes gathers
upon his Face, as is the Cafe of melted
Metals 5 for I have feen feveral Spots,
which for a Time appeared diftin&, at
laft fome of them quite vanilh’d, and

ﬂther S B
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others run together into one, and fo com-

pofed a much greater Spnt as was the

Cafe at the Time of the laft famous E-

clipfe of the Sun; and fome of thefe

Spots muft be lmmenfely large, to ap-

pear {o big as they do, fometimes, to us,
confidering the prudlglous Diftance of the Diffance
Sun, which probably amounts to about of theSua.
70 or 80 Millions of Miles.

"EicHTY Millions of Miles! fiid fhe,
_Why you frlght me, my Head turns
round, and I’m giddy with the very No-
tion of it!

AND yet, Madam, faid I, as great as
this Diftance 15, a Ray of Light runs it
. in about 7 or 8 Minutes Time; while
fuch a fwift Traveller, as a Cannon-Ball,
{uppofing it to move all the Way as faft
as when it juft parts from the Gun, can’t
arrive there in 25 Years, Thefe things
muft ‘needs appear wonderful and ftr-
prifing to you, but we have very good
Reafons to conclude that they are very
near to Truth ; which I forbear to men-
tion, becaufe perhapsat prefent, youmay
not be qualified fu!ly to comprehend
them.
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1 DouBT indeed, I am not, faid fhe,
which I heartily lament, and-I envy you
Men and Scholars, as_much as I dare,
the Pleafure of knowing the Reafons of,
and inquiring into the Natures of thefe
amazing things. But, pray, Sir, is not
the Bignefs of the Sun anfwerable to this
valt Diftance that he is from us?

YEs, Madaum, faid I, according to
thefe Ways of Computation, the Sun’s
Diameter, or his Breadth from one Side
to the other, is about 8co,000 Miles,
which is above 100,000 times greater
than the Diameter of our Earth; and
therefore his Bulk, or rather the Quan-
tity of Matter in the Sun, muft exceed
that of the Earth above 10,000,000
times. i |

And this Confideration of the Vaftnefs
of the Sun’s Magnitude will account for
the Query you rightly enough ftarted,
how he can fo long continue his Heat
without any fenfible: Diminution > For
we take the Sun and the fix’d Stars to

Sir ffzac be only very great Bodies of Earth,

Nc‘wrmfs

Opricks

p.318.1a
Edition.

vehemently hot, whofe Heat 1s preferved

a by their Greatnefs, and by the mutual

Adion and Re-aion between them and
the
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the Light which they emit, and whofe
Parts are kept from burning out and fu-
ming away, not only by their being of a
fix’d Nature; but alfo bv the Weight
and Thicknefs of the Atmofpheres which
are round about them, and which do
{trongly comprefs them, and condenfe the
Vapours and Exhalations which would
otherwife fly away from them; but are
now by this Means made to* fall back
again upon his Body; andasto thedaily
Expence of his Light and Heat, the Par-
ticles of Light are {0 infinitely {mall, that
out of a Body fo big as the Sun, they
may be fent for many hundred thoufands
of Years together, without any fenfible
leflening of his Bulk, Weight, or Mag-
nitude.

I BEL1EVvE, Icomprehend the Main
of your Reafoning, faid fhe, but I am
got a little out of my Depth ; let me re-
cover firm Ground again, and then I
would ask you farther, whether, fince
you take the Sun to be an immenfe Globe
of Earth, thus fet on Fire, and the fix’d
Stars to be Suns, or Bodies of the fame Fix’d
Nature, you don’t think the Stars, feve-Stars fo
rally, to have the fame Ufe, and to be the a7y
Centres each of them, of Syffems of Pla- Suns.
‘mets revolving round them, as ours do
round



78

Aftronomical Dialogues.

the Sun, to whom they afford fuch all-
chearing Light, and enlivening Heat, as
our Sun doth to us? For methinks ’tis a
mean Ufe of them, and below the Wif-
dom of our Great Creator, to place them
in the Sky only to twinkle and divert us;
whereas, all of them put together, don’t
afford us the 1oth Part of the Light of
the Moon ; but if we {uppofe them all to
be Suns to fome ather Syfiems of Planets,
becaufe of their vaft Magnitudes, and be-
caufe of their fhining, as I think you
agree they do, by their own Light, and
not with one borrowed, like that of the
Planets ; what a glorious Idea doth it
give us of the Almighty Power! of the
Wifdom and Goodnefs of the Divine Na-
ture 2 And what a poor contemptible
Opinion ought it to make us entertain
of our felves, who perhaps may bear as
little a Proportion in Wifdom and Know-
ledge, to fome of the Beings that inhabit
the Starry Regions, as we do in Magni-
tude to them all ; for 1 can eafily con-
ceive infinite Degrees of Knowledge and
Perfetion, with as great a Variety, that
may be in a Series in Creatures' between
us and the Deity ; and perhaps there may
be alfo a confiderable one below us.
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- 1 AGREE inﬁrely with you in that
Speculation, Madam, faid I, but we muft

touch it tenderly, or elfe the old Divines
will be angry.

Ay, faid fhe, fuch of them as ima-
gine all things made for the fake of Man
only ; but Ihave no fuch lofty Notions
of the Dignity of our Species 5 and I
think Mr. Oldbam’s 1s a very juft Satyr
upon that narrow Notion, when, with
regard to the very Point before us, he
{aith, that Man believes,

That Turnfpit Aﬂge!.r tread the Spheres
(for bim.

But now I’m talking about the Stars, pray
tell me once for all, have thefe Stars and

the Planets no real Influence upon us
Mortals ?

NoT at all, Madam, faid I, fo as by
any Phyfical Power to Influence our
Wills, Lives, and A&ions ; that kind of
Effe@ is certainly more true with re-
card to what the Stars have often been
unequally compared, the Eyes of a fine
Lady of goodSenfe and Virtue, for Thofe
do certainly, like the Eyes of a good Ma-

giftrate,
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giftrate, [catter and difperfe all Evil be-
fore them : They heighten our Genius, and
infpire us with Wit, and yet keep our
Converfation as chaft and modeft as they
make it entertaining and inftructive.

[ ALways take your Compliments
for Inftrutions, faid fhe, and have no
Excufc to make for the Vanity of being
pleafed with them, but that T will en-
deavour to be as good as you reprefent us,
and we fhall have a much better Reafon
than ever to value the Power we may have
over your Sex, if wecan make it help
us to reformit: But you will not allow
me then to believe any Aftrologic In-

fluences ?

NoT any at all, faid I, Madam, for
they ferve only to nurfe Superftition, to
fill us with falfe Fears, deceive us with
vain Hopes, and to excite a dangerous
Curiofity, and an unmreafonable Inquifi-
tivenefs into Futurities 5 and it 1s indeed,
in effect, either making the Stars fo many
Deities, and confequently running into
fome of the worft Sorts of the Idolatry of

~ the Heathens 3 or elfe ’tis introducing the

Notions of a Phyfical Fatality, and ba-
nithing out of our Minds all Religious

and Moral Notions.
SIR,
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Sir, fidfhe, [acquiefce; and to tell
you the Truth, [ never had n*ur:h Faith
in things of that Nature : But let us leave
this Sun of ours for the prefent,

This Sun, of our poor Worid both Eye and Sou!
This Sun, that with furpaffing Glory crown’d,
Looks from his [ole Dominion like a God ;

- That by magnetick Beamsthus gently warnts
The Univerfe, and to each inward Part,
With gentle Peuetration, tho unfeen,
Shoots genial Virtue even tothe Deep :

AsI think Milton exprefles it ; and give

me leave to ask you a few Queftions
about his Brethbren, the Stars. If the
Sun and they be nearly of the fume Big- pix’d
nefs, as they appear to be of the fame Stars.
Nature, what an infinite Diftance muft
they be from us?

"T1s very juftly obferved, Madam,
{aid I3 for indeed, whatever their Bignefs
be (and much lefs than the Sun we
have no reafon to {uppofe any one of them
to be) their Diffance is {o great, that the Their im-
Diameter of the Earth’s drl} Qrbit ormenfeDi-
Circle round the Sun, whlch you know fiance.
muft be double to his Diftance from us,
and therefore about 160 Millions of
Miles : This [ fay, according to all the
G Obfler-
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Obfervations we can make, and the Rea-
fonings we can form, bears no manner of
Proportion, and is but a Point, in com-
parifon of the Diftance of the neareft
fixed Star ; for we have no Reafon to
fuppofe them o/ equally remote from us.
And could we advance towards thefe
Stars g9 Parts in a 1co of the whole
Diftance, and that there were but one
hundredth Part of the prefent Diltance
remaining, they would appear very little
larger to us than they do now. The
Diftance of Syrius or the Dog-Star, Mr.
Huygens takes to be about 27000 times
as far from usas the Sun is; {o that I
believe we are not mmuch out of our Com-
putation, when we conclude, thata Ray
of Light cannot come from thence in
lefs than 6 Months time, nor the Can-
non-Ball, above-mentioned, in 50000

Years.

Goob God! cry’dihe, how immenfe
and wonderful are the Works of thy
Hands! Why then, faid fhe, if all the
Stars were to be extint or annihilated
this next Night, wefhould not mifs them
till about 6 Months after !

No, Madam, faid I; that Stream of

Light now flowing from them to our
Eyes,
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Eyes, thould the Fountain be ftopped,
would be half a Year before it would be
run quite out 3 tho’ it run after the rate
of above 10 Millions of Miles in a Mi-
‘nute ; a Motion almoft as quickas Thought
itfelf, as we uvfually fay.

WE L, faid fhe, this hath made anz7d 4.

extravagant Notion of Mr. Whiflonw’s compt. of

about the Diftance of Heaven, or theRe- 5.S. Pro-
gion appointed for the Bodies of the Blef-P"*’fg“:?'
fed, its not being by any means o far off e
as the fuppofed Empirean Heaven of the
Divines, much eafier to me than it at firft
appeared; and which then [ thought a

very new, wild, and unaccountable Opi-

nion. But, pray, lets go on ; Is not the
Number of thefe fix’d Stars as wonder-
ful as their Diftance ¢

YES, in Truth is it, Madam, faid I
for as the naked Eye difcovers immenfe
Numbers of them in a clear Night, (above
1000 of which are diftinguifhed and taken
notice of ) and many more in the Nor-
thern cold Countries than we can do
here ; {o when affifted by a Telefcope of
any great Length, it feesamazing Crowds
of other Stars, which becaufe they are
anvifible without thefe Helps, the Aftro-
nomers have called very properly Tele-
£ G 2 [copical
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Telefco- feopical Stars. Such a Glafs as this which
pic Stars.we but now ufed to obferve the Sun with,

Milky

Hf’:‘ij’-.

will difcover to you many Thoufands of
Stars, before invifible to the naked Eye;
and I think I have told above 70 within
that little Bunch of Stars, which we call
the Pleiades, or the 7 Stars 3 tho’ now
there appear but 6 to the bare Eye.
The Milky Way is crowded with infinite
Numbers of fmall Stars, from whence, as

s ufually thought, its Wb:fenaj.'r appears ;

which 1s a lecuvery entirely owing to
the Telefcope; but whether the White-

nefs proceeds from the Smallnefs of thofe

numberlefs Stars, their Nearnefs toone an-
other, or their :mmfnf& Diflances, wecan’t.
yet certa:nly determine, but muft leave
to Time and futare Obfervations.

How endlefs is the Extent of the Di-
vine Power and Goodnefs, faid fhe, and
how far are we yet from knowing the
Bounds of the Starry World ! But, Sir,
your hinting, that formerly there were
{feven where now there appear but fix
Stars in the Pleiades, reminds me of
your Promife, to acquaint me with the
Hiftory of fome Appearances of New
Stars, and Difappearance of others, in
Caffiopeia’s Chair, and In fome other
Places 1 the Heavens. |

Mapam, |
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MADAM, faid I, the Milky Way, in
which Caffiopeia is placed, hath been fa-
mous for thefe Appearances ; many new
Stars having been difcovered in the Swan,
Andromeda, the Ship, Eridanus, and
other Conftellations within that Tract:
Some of which have, after fome Time,
difappeared, and then re-appeared again:
Of thefe things you may fee feveral In-
ftances colle@ted by the Author of Lewxi-
¢on Technicum (a Book which your La-
dythip hath) under the Title of Fixed
Stars, in the fecond Volume. But ’tis
difficult to determine, what thefe new
Stars are ; fome fancy them to be Planetsi}“iﬂi-ﬁ
| revolving round fome of the Stars in the Hevel;. .
Galaxy, and which therefore become vi-Prodrom.
fible only in that Part of their Circleyfo %
which is next to us; others take them Append.
to be Comets, and others think that they Hhilofoh
are really fixed Stars, whofe Light and Mifcella-
Vapours expire, but are again recruited %2 Ber
! and enkindled by the Accefs of Comets Whifton’s
il towards them : But thefe Hypothefes can‘tg‘::ﬁ;’ﬁ
| well folve all the Phznomena; for be-¢.
fides the Appearances of thefe New
W Stars, 1t hath been obferved of the
known fixed Stars themfelves, that fome of
i them have much changed their Magnitude

and their Light ; fome of them have
:' G 3 quite
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quite difappeared for a Time, and then
come into fight again; and this at cer-
tain Timesand determined Intervals. And
when you come to read what Mr. Huy-

gens obferved of the Stars in Orion’s

Sword, you will meet with what will
very much, and [ believe very agreeably,
{urprife you 5 but let it be which Way it
will, ‘tis a wonderful Phenomenon, and
perhaps will never be thoroughly known,
if ever, till future Ages have increafed
our Obfervations, and 1mproved our Rea-
{onings upon them,

I TuiNnk, faidthe Lady, I have
enough for this Time, about the Sun and
the fixed Stars ; T will confider of it, and
have Recourfe to the Books you recom-
mend to me, and trouble you the next
Time, about the Planets, in the Orderas
they are in, with Refpect to the Sun ;
only give me leave to break in upon it,
with regard to our own Planet, the
Earth, and her Attendant, the Aloon,
With which, out of Self-love, or rather
Inclination to the Place of our Birth and
Abode, [ would fain begin, 1f you don’t
judge 1t to be nnproper.

By nﬁ Means, Madam, faid I3 for

many things will occur in our Difcourfes
abou
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about the Moon and Earth, which are
very common and obvious Appearances,
and which thoroughly accounted for and
explained, will render the Knowledge of
'~ the other Planets much more eafy and in-
telligible.

N OT long after this, the curious
Lady attack’d me again, thus; 1 have
been confidering, faid fhe, the amazing
Subje& we difcourfed upon the laft Time,
and am prepared now rto talk with you
about the Earth and the Moon, and the
different Magnitudes and Motions of
cach; and of this Ifind it previoufly
neceflary to have fome Konowledge, or
elfe my Enquiries into zbofz of the other
Planets, will not give me fufficient Sa-
tisfaction : Pray, Sir, how many Miles
is the Diameter of our Earth reputed to
be, by the Aftronomers ?

Something lefs than 8occo, Madam,
faid I 5 and becaufe I know you will ex-
ped it, I muft tell you, that we attain
this Difcovery thus : Both in England
and in France, a Meafure in Length hath
been taken upon the Earth’s Surface, un-
der one and the fame Meridian, or, In a
right Line running exadly North and
South, till by accurate Inftruments it

G 4 was
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was found, that the Pole was raifed or
acpreffed exattly one Degree.  This,
the Mathematicians of both Nations a-
greed in to be almoft 70 Miles, Englifis -
And there being 350 Milesin a Degree,
that Number, multiplied by the former,
gives you the Number of Miles in the
whole Circumference of a great Circle on
the Earth, or how many Miles it is round
our Globe 5 and then, by the Principles
of Geometry, they know, that fomething
more than one Third of that muft be
the Earth’s Diameter. I don’t trouble
you, Madam, with the exa& Numbers,
nor the Multiplication and Divifion, but
you may depend upon it, that the round
Number of 8ooo Miles, is pretty nearly
the Earth’s Diameter, tho’ fomething too
much: And the half of this, viz. 4000

Earth’s Miles, is the Semidiamezer, or the Di-

Semidia- {tance from the Surface to the Karth’s

meter.  Centre, a Number, or Meafure, much
ufed by Aftronomers.

I Taank you, Sir, quoth fhe, for
this; the Knowledge of this fingle Point,
will I fee carry me a great Way, when I
come to read Aftronomical Authors:
But, pray, Sir, go on and oblige me
with a further Account of this Earth:
Do you think it really turns round its

Asis,
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Axis, as you have found the Sun to do by
its Spots ¢

Y es, Madam, faid I, and as there is
nothing more cafy and fimple than this
Motion, fo it accounts for the Appear-
ances of Day and Night in an eafy and Canfe of
natural Manner ; for as this Earth re- quhand
volves from Welt to Eaft in exadly 24N’3 ¥
Hours Time, it makes the Sun appear to
do fo from Eaft to Weft in the fame
Time 5 and makes it Day to thofe Places
on its Surface, which are turned towards
the Sun, and Nighe tof{uch asare in the
oppofite Parts 5 as you fee, Madam, if
fet this Globe into the Sun’s Light, it
will illuminate buz one Half of it, and
the other Half” will lie in the Shadow,
but as [ tura the Globe round its Axis,
all Parts of the Farth’s Surface painted
upon it, will come fucceflively into the
Light, as the oppofite Parts go, after the
fame Manner into the Dark.

I GrRanTyou, Sir, faid fhe, thisis a
very natural and ealy Way of accounting
for the Viciffitudes of Day and Night; and
{fo fhort and unembarafled in comparifon
of the other wild Notion, which makes
the Sun, .and all the Region of the fixed
Stars, to revolve round us in 24 I—Im;-s,

that
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that it recommends itfelf to us, at firft
Sight, as agreeable to the other Proceed-
ings of Nature, if we could but get ridof
our Prejudices, o as to conceive it pof-
{ible to be done, without our perceiving
it. Butcan we travel above 1000 Miles
in an Hour, and not be fenfible of it 2

As eafily as 10 in a Ship, Madam,
faid 1 5 where, let the Veflel move never
fo faft forwards, if it were not for the
Toflings and Shocks which the Refift-
ance of the Water and Waves make, and
for the Ruftling and Buftlethat the Wind
makes in the Sails, you would perceive
no Motion at all in the Ship, but judge it
to be perfely at Reft; and if another
Ship lay at Anchor by you, you would
judge that to move backwards, and not
your felf forwards. And much more
will thisappear plain, 1if you, confider that
with the Earth’s Motion round its Axis,
the Air, and all the Atmofphere moves
along with you, and doth not refift you,
asis the Cafe in the Motion ofa Ship. But
indeed, the greateft Wonder in this Cafers,
that we are not all whirl’d off intothe Air,
like Dirt from a Wheel, or Drops of Wa-
ter from a twirling Mop, or Stones part-
g from a Sling,
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Y oUR talking of the Twirl of a Mop,
faid the, puts me in mind of a whimfi-
cal Delcription of thar Aftion, which a
Friend of yours made to ridicule fome
Verbofe Verfes then repeated : But tho’ I
have almoft forgot them, I hope you
have not.

Mapam, faid I, your Ladyfhip’s
thinking of them now is proper enough ;
for tho’ made to expofe another Matter,
they will i/uftrate what we are upon:

See how Culina with hard adverfe Wrifks,
The dreary Radii of her Mop untwifts ;

Swift twirling vound, the oblong Planet rol
With Axe produc’dthro’ the Meridian Poles ;
The Stiff ning Threads tleir vigid Form preferve,

While dirty Drops fly off in Tangents to the
(Curwe.

WHY this is very true, faid fhe, of
thofe dirty Drops, and I can’t imagine
why ’tis not {o with us; for I don’t know
any thing that faftens us down to the
Earth, but our firm Inclinations to this

91

Centripe-

World, which I believe yet hath no Ph}"mz Force

fical Power to keep our Bodies annexed
to its Surface. Pray, how do you ac-
count for this Difficulty 2

By

L]
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By that Will of the Creator, Madam,
which we call the Law of Graviiy, or
Gravitation 3 Whereby all heavy Bodies
have a Tendency towards the Centre of
our Earth, in fuch an over Proportion,
that the Cfnzripfxa! Force, by which Bo-
dies tend thither, is almoft 300 times
greater, than that by which they are for-
ced off by the Earth’s Motion round its
Axis, or the Centrifugal Force, as they call
it yand ’tis this AZ-wife Prav.{{?gn that keeps
all things together on the Surface of the
Earth ; and which, when exactly adjulft-
ed, keeps alfo every Planet in its proper
Clrcle, and at its due Diftance from the
Sun, or from its Primary one : And this
is fo univerfal a Law, that it prevails eve-
ry where : And if a Cannon-Ball could be
difcharged from any confiderable Height,
in the Air, parallel to our Horizon, and
with a Velocity equal to that of the
Farth’s Attra&ion, or the Force of Gra-
vity towards the Earth’s Centre, it would
then neither fa/ to the Earth " at all, nor
go quite off from it, but would revolve
round it, like our M{]Dﬂ ; and this 1s the
very Reafon why the doth fo.

WE L1, faid fhe, a new World of
Knowledge opens and dawns upon me! |
bez'n




Aflronomical Dialogues. 93

" begin to fee a thoufand Things, of which
1 had no Notion before ; and I believe the
Motions of the heavenly Bodies, after
this, won’t appear {uch abftrufe unintelli-
gible Things as I imagined them to be :
But, pray, Sir, explain this a little fur-
ther, with regard to the Moon.

You muft know, Madam, faid I, that
this Gravitation of a Planet towards any
Central Body, decreafes vaftly, as the
Diftance from that Centre increafes ; and
therefore the Moon being about 60 of the Mosns
Earth’s Semidiameters, or 240000 Miles Diftance.
diftant from us ; her Gravitation towards
the Earth, will be 3600 time lefs than
that of a Cannon-Ball fhot out of a Gun
on or near the Surface of our Globe ; and
the great Creator hath fo wonderfully
contrived it, that her Centrifugal Force,
or her Endeavour to fly off from the
Earth, 1s exactly equal to her Gravita-
tion thither; and this keeps her in her
Orbit, as it doth all the Planets in theirs,
as | faid before.

O wonderful and happy Adjuftment !
faid fhe, for I perceive, if the Moon’s
Gravity towards the Earth were much
abated, fhe would run out of her Orbit,
and lcave usjy and if the oppofite Force

were
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were much leffen’d, fhe would, in a little
time, tumble down upon us : Am I right,
Sir, in this Conclufion ?

ExacTtry, Madam, faidl, and I per-
ceive I need not fay much more to you
upon this Head, except it be to tell you,
that 1if the Centrifugal Force were taken
away from the Planets, and that only the
Power of Gravitation towards the Sun re-
main’d, they would all foon fall down to
him, and our Earth would get down thi-
ther in about 64 Daysand 10 Hours time.

But I think, Madam, we are gotten to
the Moon a little too foon, having not
yet quite done with the Earth, whofe
Annual Motion round the Sun therefore,
let us next confider: By which all In-
creafe and Decreafe of Day and Night,
and the Changes and Seafons of the Year
are made.

AND can you give me any good Rea-
fons, that 1 can underftand, to believe
this Annual Motion of the Earth, {aid the ?

I THink, Madam, faid-I, there is in
Aftronomy a plain Demonfiration for the
Motion of the Earth round the Sunj but
it will be too remote for your prefent
Knowledge of thefe Matters ¢ However,

[ think
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I think ’tis a very good Argument for its
being {o, thatthis Way there is a Parity
and Agreement with the other Proceed-
.ings of Nature, which 1s very f{uitable
to the Wifdom, Eafinefs and Concifenefs
obferved by the Divine Being : For it
being now agreed, that the Sun is the
Centre of all the other Primary Planets,
and that we are placed 1n fuch a due Di-
{tance from the Sun, between the Orbits
of Venus and Mars, as anfwersto the Time
of thofe Planets Revelution round the
Sun; and fince ’tis alfo agreed, that the
other primary Planets, as well as Mars,
Venus, and Mercury, do, in their feve-
ral Orbits, revolve round the Sun; what
Reafon can poflibly be afligned, why the
Earth fhould not do fo too? fince rhey
are Earths likewife as our Planer and the
Moon are, and confequently our Earth muft
be as capable of moving round the Sun, or
any other Centre, as thbey or fbe are,

I ownN, faid fhe, that ’tis much
more natural, orderly and harmonious to
{fuppofe it fo, and therefore T will lay
afide all Prejudice, and believe it with
a good Aftronomical Faith,

MADAM, fad I, if you will obferve
‘Wwhat Fontenelle {aith, very juftly, of Na-
ture,

95
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ture, that She is always magnificent in the

Defign, but frugal in the Execution of

it, you will never believe that the Sun
and fixed Stars turn all round us in 24
Hours ; when you reflet, that the bare
Motion of the Earth round its Axis will
anfwer all your Ends that are to be fer-
ved by the other. That would be juit
as abfurd, as for a great Archite& to con-
trive, with vaft Expence and Machinery, a
Kitchen-Grate, that thould revolve round
a Spit, in order to roaft a Wheatear or a
Wren 3 but never {o much as dream of a
Way to turn the Spit round.

T 1s monftrous, faid fhe, as well as ri-
diculous, and as I told you before, I won’t
believe one Word aboutit: 1 fee, that
the more plein and intelligible things are,
the more they are valuable ; and that Ob-

Jeurity and Myflery areufually the Effedts |

of Ignorance, and want of Skill either in
the Operator, or the Explainer, But,
Sir, will you give me leave then to ftep
to the Moon, and ask you a few Que-

{tions about her, for 1 can’t put thofe fine |

Lines of Butler out of my Head:

The Moon pur off ber Veil of Lighe,
Which bides ber Fase by Day from Sight s

Myfte-
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Myfterious Veil of Brightne(s made,
o That’s both ber Lultre and ber Shade ;
And then indeed as freely (bhone,
As if ber Rays had been ber own :
For Darknefs is the proper Sphere,
For borrow’d Glories to appear.

And | know a good deal of his Meaning
in them 3 as that the Moon borrows ber
Light from the Sun, &c. but I could be
glad if you would explain a little upon
that Matter, and upon her Motion round
the Farth ; after we have at Ni sht exa-
‘mined he! I'ace by the Tclefmp R
this a good Time to look at her ?

Yes, Madam, faid [, a very lucky
one, for fhe is now Increqf'ng and not
quite full ; we fhall fee her Mountzains
more d:ﬁ:ln&ly and the Light of the
Sun move from one Hill to another.

THE Evening, according to our Wifhes,
proved very clear and fair, and the La-
dy was mightily pleafed with the Face
and Appearance of the Moon thro” the
Glafs ; and having alfo the Day before
been reading a little in Mr. Huygens’s
Cofmathesros, or his Celeftial Worlds
difcover’d, or Conjectures about Worlds

in the Planets ; and in Mr. Whiffon’s late
H BJUn,

27
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Book, called Affronomical Principles of
Religion 5 fhe was prepared to ask me
{fome very proper Queftions, and began
thus:

PraAy, Sir, faid fhe, 1s not our
Earth a Moon to the Lunar People, as
well as fbe is to ours?

YEs, Madam, faid I, and a moft
ufeful and a glorious one too; and we
may in fome Meafure perceive zhar our
felves, by the Light which our Earth
refle@ts upon the Moon before fhe 1s
jult mewp, and for fome Time after ; for
doubtlefs that 1s the only Light that then
renders her vifible to us: And when you
confider that the Light of our Earth,
confider’d as a Moon, will be thirteen
times greater than that of the ZLunar
Light to us, it won’t appear ftrange,
that its Refle&tion on the Moon fhould
render her ther dark Body vifible to us.
However, this T erreftrial Light, when
the Earth appears at Full to the People
in the Moon, is not above a 36c0th
Part of the Sun’s Light there, as the
Light of our Full-moon to that of the
Sun, fhining upon us, is about As I
d0.480c00.

I THANK
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I THANK you for this, Sir, faid the,
and am heartily glad 7e can be fo ufeful
to the Lunar World. But, pray, goon:
I perceive, faid fhe, you agrec that the
Moon as well as all the reft of the Pla-
nets, turns round her own Axis, which,
methinks, 1n her is very ftrange ; for we
feem to difcern always the fame Face of
her, without any Variation: Pray in
what Time 1s that Motion perform’d 2

JusT in the Time, Madam, faid I, that
fhe is revolving round the Earth 5 which
I will explain to you prefently: But,
firft, it will be proper to inform you,
that the Figure of the Moon not being
exactly globular or fpherical, but a little
‘oval, or like that of an Egg, her longeft
‘Diameter (which exceeds her thorteft by
‘about 200 Foot) would, if you fuppofe
it extended fo far, pafs thro’ the Centre
of our Earth: And hence it is that we fee
always the fame Face of the Moon ob-
verted towards us, and that zhis 1s not
hinder’d by her Motion round her Axis,
this familiar Inftaince will thew you.
Pleafe to fic ftill, without turning your
felf, while 1 walk round you; yo®will
then fee plainly, that if I keep my Face

always towards one and the fame Point
H:3 of
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of the Compafs, while I am moving round

~you, when IcomeaQuarter of my Circle,

my right Side, and not my Face, will be
towards you; whenIhave gone half Way
round you, my Back; and when Im

~gotten three Quarters, my left Side will

be turned towards you ; butif, as I'move
in my proper Orbit mund you, I always
heep turning towards you, as indeed [
can’t help doing, you will then always

obferve me beholding you with the fame
Face of Refpect and Efteem.

You Men, f{aid fhe, are not like thofe
conftant celeftial Lovers; for you feldom
continue your Refpect for above a Revolu-
tion or two : however, you may now ftop
in your Circular March, continued fhe, for
I fce the thing plain, and that the Reafon
why we fee always the fame Face of the|

- Moon, 15 becaufe the moves round her Axis

in the fame Time that the performs her
Circle round the Earth : But, pray, let:
me know fomething more of the Manner of

‘her Motions.

MA pam, faid [, the Moon revolves:
continually from Weft to Falt, and that
pretey nearly in the fame Circle which
we call the Ecliptick 5 but not exadtly fo,

Jl'

it:
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it to the North, and fometimes below it
to the Southward: She doth not alfo
keep always the fame Diftance from the
Farth 3 as appears by her Diameter, which
when we come to meafure, we find fome-
times confiderably larger than at others ;
{he moves {wifter in the Syzygys, as they

call them, that is in their Comjunélions .

with and Oppofitions to the Sun, than
fhe doth at her Quadratures, or when fhe
fhews juft half of her Face.

WELL, faid {he, I perceive now that
her Motion 1s {0 irregular, that fome
Comparifons, which have been made
with her, are not quite groundlefs : But
this Part I fancy I fhall get over by my
Books, and I think | know alfo, that the
Reafon why {he appears full, is, becaule fhe
i1s then oppofite to the Sun, who thines full
upon her ; and we lofe Sight of her in
what we call the New Moon, becaufe (he
is then between us and the Sun, or In
Conjunétion with him 3 and ’tis eafy
to fee allo that all her other Changes
and Appearances, or Pbafes, as | remember
you call them, are accountable from her
being in fome intermediatePoficionbetween
new and full. Bur, pray Sir, why have
not we an Eclipfe of the Sun at every new
Moon, ani one of the Moon at every Fu// ¢

7 AT
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THAT is owing, Madam, faid I, to the
Moons Latitude, by which fhe runs fome-
times § or 6 Degrees from the Ecliprick,
(in which the Earth always moves) both |
Northward and Southward. But if her
Orbit, and that of the Ecliptick, were all
in one Plane, there would be total and
central Eclipfes it every mew and full
Moon.

1 Conce1ve what you fay, faid fhe 5
fo that there can be no Eclipfe of either
Sun vr Moon, unlefs the Moon be in the
Ecliptick as well as the Earth, becaufe
the Sun’s Light will go by or befides the
Earth or Moon.

You have it exadly right, faid I, Ma-
dam, in general; all that I need tell you
further is, that if the Moon have but a very
little Latitude an Eclipfe may happen ;
or if the be at the Time of the Conjun-
ckzon with, or Oppofirionto the Karth, inor
near the Nodes, as they call it, that is,
the Points where the Moon’s prefent
monthly Circle croffes the Ecliptick. And
this falling out commonly twice in every
Synodical Month, or Lunation, as we call
it, there would be an Eclipfe of the Sun

and
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and Moon both, if the Earth could ftay
about the Noudes, and did not proceed on
in her Orbit all this while, or change
her Place in the Ecliptick forward on.
However, within the Compafs of the
Year, there happen ufually four notable
and almoft total Ecliples, fomewhere or
other, two of the Sun and two of the
Moon. But your Ladyfhip will pleafe
to confider, that there is in the Nature of
the thing a great deal of Difference be-
tween thefe two kind of Eclipfes : In the
Lunar Eclipfe there is a real Lofs of the
Moon’s Light, and it is alfo in the whole
the fame, from whencefoever it is {een,
not being changed by the diverfe Pofition
of the Spettator on any Part of the
Earth’s Surface, whether he be in the
Equator, or at the Poles.

But 1n an Eclipfe of the Sun, there be-
ing no real Lofsof the Sun’s Light, but
only an Interception of part of it, from
coming to our Eyes, by the Interpofi-
tion of the Moon’s Body 3 this Eclipfe
muft appear different according to the
different Places on the Earth, from which
a Spectator may obferve it 3 for tho’ to
that part of the Earth to which the
Centre of the Moon is then interpofed
between the Obferver's Kye, and the

H 4 Suan’s
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Fig- I11.Sun’s Centre, it will be zoral, yet it will
be but a partial one to all other Places,

and none at all to the remote ones, as you
will eafily fee by Plate III ;

I THANK you for exphmmg the
Nodes to-me, faid the, ‘and thefe Pha-
nomena of Eclipﬁ:s’. ; and'by it you ‘have |
now faved your felf the Trouble of an-
{fwering many Queftions : And I perceive,
for the future, ‘I {hall get. to underftand
thefe kind of Things and ‘their Terms of
Art, pretty well :* My Lexicon Techni-
enm'isa ready Help to aie ‘in time of |
need, and I believe the Do&or compofed
it out of a peculiar Regard to our SEK 1
P'm  fure we are very'much obliged to
him forit. -~ But have we' any thing fur-
ther to fay about this Vugrant, the Moon,
of whom Dryden fpeaks 2 little coarfely
methinks, in his Tranflation uf Ovid :
Naf equal Light the unequal -Mam adorns,
Or in her wexing, or her waneing Horis;
For every Day [he wanes, her Face is lefs,
But rathering into Globe, [be fattens at Increafe.

Mapawm, fad I, happy 18 yuur Taft
in every thing! A piercing Judgment,
oreat Memory, fedate Confideration, and
fine Luxuriances of Wit, feldom ‘unite

in
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in one Perfon ; but you are adorn’d with
I all.

Pray, Sir, faid fhe, ceale your high
Strains, orellel fhall begin to think, as
Hudibras exprefles it, That

Rules all the Sea and balf the Land,
And over moift and crazy Brains,

Inbigh Spring-Tides at Midnight reigns,

had laft Night fome Effe& on my Teach-
er’s Head. |

Mapawm, faid I, between 'you both,

I ownIam now and then a little flutter’d.
——But your [aft Verfes mentioning the
Tides, put me in Mind of another great
Influence and Ufe the Moon hath over
this Earth, befides the great Light fhe
gives usy and that is, that the is the
principal Caufe of our T7des, which are fo
beneficial to us, in keeping our Ocean
fweet by their Motion ; and in helping the
Navigation of our Ships in Rivers, and
Places of the Sea, near the Shores. DBut
[ will refer you to the Lexicon Technicum,
under the Word Tides, for an Account
of it, where you may receive full Satif-
faGtion, with regard to this Affair; for-
ierly

| The Queen of Night, whofe vaft Command,

10§
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merly {o very unaccountable, but #ow very
clear and intelligible.

-

I CAN’T leave, faid fhe, this inconftant
Planet, whom your ill-natur’d Wits have
{o often made the Refemblance of owr
Sex, without asking you a Queftion or
two more; What i1s that you call the
Hunter’s Moon 2 1 have heard the jolly
Fox-Chacers talk much about it.

Mapawm, faid I, what they mean by
it, Idon’t underftand ; but I fuppofe it
muft be fome very long Moon, which
fhines a great while about the hunting

‘Seafon, and fo hath become eminent that

Way, tho’ this can’t always fo happen :
But if you will pleafe to go to the Globe
yonder, you will eafily fee, that when
the Moon isin Cancer, her Sweep, or
the Ark which the makes above our Ho-
rizon, will be vaftly larger than when
fhe is on the other oppofite Side of the
Equator ‘in Capricorn 5 and if it then
happen to be fu/l Moon, or pretty near
it, (as ‘will be the Cafe next O&fober)
the enlighten’d Ark of her Motion above
the Horizon will be very large and
confpicuous, in comparifon of what fhe
will run when her fu/ fhall happen
to be in Capricorn. But the Moon’s

Lati-
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Latitude won’t much help to account
for this Phaznomenon 5 for rhat is greater
at her sz;admrure.r, i.e. when (he ap-
pears an Half-Moon, than at the Syzy-
gies, as we call them, 7. e. at New or
Full Moon; or when the Sun, Moon,

and Earth are all nearly in one Right
Line.

I Tuink T apprehend this, faid the La-
dy ; and now for the reft of myQuettions.
What is the Diameter and Magnitude of
this Planet ? What is her Motion? What
Proportion doth fhe bear to our Earth?
And do you think fhe is inhabited as we
are ?

Her Diameter, Madam, faid I, we
reckon to be almoft 2200 Miles; m De-
grees, when taken with an Aftronomical
Inftrument, itisabout 3 2 Min. x 2 Seconds,
which is nearly the fame with the Sun’s
.apparent Diameter, for that is but 31 Min.
27 Seconds; her Magnitude, or rather
her Mafs, or the quantity of Matter in
her, with regard to the Earth, is about
- part ; but then the Denfity of her to
that of the Earth, Isas 9 To 53 fo that if
fhe hath any Inhabitants, as I take it to be
highly probable all the Planets have, they

can’t be of fuch Conflitutions as we are.
' And
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And tho’ fome of our Aftromomers have
lately concluded from fome Obfervations
made in Eclipfes of the Sun, that (he hath
an Aimofphere, or Air about her like our
Earth ; yet ’tis probably of a very diffe-
rent Nature from ours, without any
Clouds, Rain, Hail, or Snow; becaufe,
whenever our Air is clear, we can always
difcern the Moon’s Face, with, as well
as without a Telefcope, to be bright,
clear and diftin& : Which I think could
not well be, if her Atmofphere were like

'ours.

The exad tume of her Periodical Revo-
fution round the Earth, is in 27 Days,
7 Hours, and 43 Minutes, and thisis call’d
her Periodical Month; in which Courfe
fhe runs about 2200 Miles in an Hour.
But her Synodical one, as they call it,
or the Time from New Moon to New
Moon, is 29 Days, 12 Hours, and | of an
Hour. -

Pr av, faid the Lady, what occafi-
ons this Difference of above 2 Days and
5 Hours, between thele two kinds of Lu-
nar Months 2

THe Reafon, Madam, faid I, you will
ealily apprehend; and ’us this : While

the Moon is revolving round the Eirth 1n
her
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her Periodick Month, the Earth it felf is
moved on in her Orbit round the Sun
almoft an entire Sign, or one twelfth part
of the Ecliptick : and therefore that Point
in the Moon’s Circle or Orbit, where the
laft Conjunction with the Sun was made,
will now be gotten too far to the /efi-
ward : and therefore fhe cannot come a-
oain to a Conjunction with the Sun ’till
after 2 Days and about 5 Hours ; which
Time muit be pafs’d before the Moon can
have exhibited all her Phbafes.

I hope, faid flie, I fhall get to conceive
this a little better by degrees ; but pray
let me go on now 3 and ask you a Que-
{tion or two more : [ have been thinking,
that the Inhabitants of the Moon mult
have one thing very odd and ftrange ; and
thatis, that to one half only of their World
our Esrth, which I am apprifed muft ap-
pear as a Moon to them, can be vifible :
So that their other Hemifphere will be for

everdeprived of the Advantage ofa Moon’s
Light.

O! Madam, fud I, if your Speculati-
ons lead you into fuch Depths, we have
you fafe for an Aftronomer 3 and I don’t
doubt but that will lead you alfo into the
Study of fuch other Parts of I‘s’I.uhm_ni-

ticks
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ticks as, the more you know of them, the
more you will find them neceffary. And
I could now tell you a great many fur-
prifing things about the Appearance of our
Earth to the Inhabitants of the Moon ;
but I will not deprive you of the Pleafure
of reading them your felf: you will find
them fully enlarged upon at the End of
Dr. Gregory’s Aftronomy, which 1s lately
tranflated into Englifb ; which you will
find among thofe Books, that, according
to your Commands, my Bookfeller fent
you laft Night from London.

VER Y well, Sir, {aid fhe 5 T fhall
be impatient till T get fome further Know-
ledge of that Matter. But we will now
take our Leave of Mrs. Moon ; and, if
you pleafe, go down, as you call it, to-
wards the Sun : and from thence afcend

F'SEEV again ; taking the reft of the Planets in

'8 2V their Order, according as this Diagram

here reprefents them ; which you have

kindly drawn for me j and which you call

a Scheme of the Solar Syflem. Pray there-

fore, good Sir, tell me as much as you

Mercury.think T can underftand, about Mercury,
the neareft Planet to the Sun.

MERcCur v, Madam, faid I, isa

Planet whofe Diameter we reckon to be
about
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about 2700 miles 5 and therefore he is
about two thirds of the Earth’s Magnitude.
His Diftance from the Sun is about 32
millions of miles; and his mean Diftance
from us, about 220co of the Earth’s Se-
midiameter, or 88oco0000 miles, accord-
ing to Ceffimi’s Numbers. He revolves
round the Sun in fomething lefs than 88
days, with the Velocity of 1occoo miles
in an hour : which is almoft as faft again
as the Earth travels : for we don’t go a-
bove 56000 miles in that time 3 and yet
that is making pretty good fpeed too ; for
that don’t want much of a 1000 miles in
a Minute, or 15 milesina Second ; orin
that fpace of Time in which you can di-
ftinitly pronounce one, two, three, four.
And yet howeveramazingly {wift this may
feem, ’tis crawling like the American Ig-
navus, or Beaft called the Sluggard, 1n
comparifon of the Velocity of the Rays
of Light, which certainly move about
180000 miles in that Time,

What! ina Second ? faid fhe : Let me
fee— ; why, that is almoft 50000 miles
while I can fay the word Light. For
godfike ftop a little, or you will make
me perfectl dy glddy: my Head will turn
quite round. What! have you and I then
been wavelling almoft 2000 miles tcgetl;]er

this
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this Morning, and I knew nothing of the
matter ? |

*T'is even fo, Madam, faid I ; and you
fee we move eafily : But if you pleafe I
will go on. The Heat of the Sun there,
1s probably 7 times (Mr. Huygens faith 9
times) as great as with us in the hotteft
Summer; which 1s, I believe, enough to
make Water to boil.  You will eaftly fee
therefore that his Inbabitants cannot be
fuch as we are 5 for our Bodies could by
no means bear fuch a Degree of Heat.

O u R dnceflors Bodies, faid fhe, Ibe-
lieve could not : but by our drinking fo
much fcalding Tea and Coffee as we now
do, I fhould think we are preparing our-
felves to go and live there : And I fuppofe
our famous Fire-Eater came from thence.
There can be no Fluids fure in this Fiery
Planet, much lefs Denfe, than zbar which
bears his Name; and no doubt all things
elfe are Denfe there in the fame Propor-
tion, or elfe the Sun would rarify him,
and fend all his Furniture off in Fume,
Smoak and Vapour.

Well ! faid the Lady, as much as [ hate
frozen Zones and bitter cold Weather, [
think this Mercurial World to be worfe
in the other Extream; f{o I will never
wifh for a Voyage thither. No,
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- No Madam, faid I, you will find this
Earth to be a much more Eligible Place
of Abode for People of our make, than
any other which we yet have difcover’d
in the beft Planet of them all. As for
this we are talking of ; Mercury is {o near
the Sun, that he is very rarely feen by
any but Aftronomers, who know how to
look after him. But about St. George’s
Day laft he was at his greateft Diftance
from the Sun, and then about 8 in the
Evening might have been {een very plain-

ly.

. WELL, faid fhe, I fhall not much
trouble myfelf to enquire after hun ; but
1 remember a faw him very plain and di-
ftin&, during the Total Darknefs, in the
laft Eclipfe of the Sun ; and that fhall fa-
tisfy my Curiofity, till fome other Op-
portunity ofters it felf. But pray Sir,
doth the Telefcope thew us any thing re-
markable about him?

OnLy Madam, that he hath Phafes,
as we call them, like thofe of the Moon,
and fometimes appears full, and fometimes
horned, like her ; which you will eafily
conceive muft be the Cafe of any Globe

of Earth illuminated by moving round
I the
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the Sun, and changing its Pofition, with
regard to him, and to our Eyes. It hath
not been yet difcovered by any Spots or
Marks upon‘him, that he revolves round
his Axis, nor confequently what the Po-

fition of that Axis is, tho’ ’tis probable

he performs that Motion in a cer-
tain and determinate Time, as the reft
of the Primary, and I believe all the Se-
condary Planets do,  Penus and our Earth
mutft needs appear very bright and large
to the Inhabitants in this Planet, and the
former will feem 6 or 7 times larger than
fhe doth to us, which will help to fup-
ply the want of a Moon to him in the
Night. But there is one more very re-
markable Phznomenon of him, and that
1s, that as his Orbit 1s within ours, he
muft fometimes get between us and the
Sun, and then he appears like a little
black Spot in the Face of that Luminary,
and may very eafily be obferved and di-
ftinguwifh’d by a Telefcope.

O, T am mightily pleafed with this,
faid the Lady, and fhall I ever {ee him in
that Pofition ?

I Hore you will many a time, Ma-
dam, faid I, for he will be there in April

1720, ‘and in O&icher in 1723, which
: 15
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is but a little while hence'y and hie will
alfo be there again im May 176 1.

WELL, faid dhe;, T will then Have a
full look at himy; if T live (o long; and in
the mean tinje let this Herald of the Gods
ramble on as he pleafes; and lét ustalk
next about Fenus. w1 Venw.

. Beneath the fliding San, twho rafis bér Racé;  Dryden's
Duzh faireft fhirie, and beft becowse #he Place : 2™
For ber the Winds their Eaftern Blafts forbear,

Her Month reveals the Spring, and opens all the

' } A Tear.

With [miling Afpeé¥ fbe fevenely moves !

Adorns wirh Flowers the Meads, with Leaves
I (the Groves.

The joyous Bivds ber Welcome firft exprefs,

Whofe Native Songs hev Genial Five confefs.

~ But whither am I running? Pray Sir,
{top me a little, and tell me fome ferious

Aftronomical Things about this celebtated
Planet. |

THE Diftance of Venus, {aid I, Madam,
fromx the Sun is about 6o Milliotis of
Milesy and by fome Spors which the Te-
lefcope hath difcovered in her Face, fhe
appears to have a Revolution round her
Axis : The Time of which fecems to be

i about
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about 23 Hours. - But neither Ca/fini at
Paris, nor our Mr. Hook here, tho’ they
plainly faw the Spots to move, were able,
pofitively and exprefly to determine the
Time of her Diurnal Rotation rouad her
Axisy tho the former takes it as I faid
before, to be.in about 23 Hours; and

. therefore thar will be the Length of her

Natural Day. Her Motion in her Orbit

~round the Sun, is performed in a little
~above 224 Days, and her - Motion in-an
- Hour is about 7co000 Miles. " -

TEAT’s pretty fair, faid the, too for a
Lady; but 1 am glad fhe doth not fly
quite o faft. as the laft Whirlegig Mer-
cury, however : But pray Sir, go on.

THis Planet, Madam, faid I, Mr.Huy-
gens takes to have a large Atmofphere,
which refle&s {o {trong and glaringaLight,
that her ‘Body is rarely feen clear and di-
ftinct. She alfo hath Phbafes like the Moon;
as was before obferved of Mercury; the
hath no Satellites, Attendants, Moons,
or Secondary:: Planets moving round her,
becaufe: as you' very juftly obferved a
while ago, - Mercury and the being fo near
the Sun, haveno occafion to be enlightned
by Moons,: as-our Karth, Fupicer and Sa-
turn have.  Indeed Caffini, in the Years

1672,
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1672, and 1686, with a Talel'cupe of

4.Feet fancied he faw a Sazellize moving
round her, whofe Diameter was about a
(quarter part of that of Penus: And Dr.
Gregory thinks it not improbable, that this
might be really a Moon to this Planet,
and takes the reafon of its not being ufually
{een, to be, the unfitnefs of its Surface to
‘reflect the Rayes of Light : But as no {ub-
fequent Obfervations have confirmed this,
I look upon it no more than a Conjecture.
Neither the nor Mercury ever come fo
much as into Quadrature with the Sun,
much lefs to an Oppofition to him 3 and
indeed, their utmoft Elongation from him,
as we call it, or greateft Diftance Eaft or
Welft from the Sun,never amounts to above
2 Signs 3 Mercury not going above 28,
and Venus never above 48 Degrees from
the Sun.. She is much about 4o times
larger than our Earth; if, as fome fay,
her Diameter be 7 times as long as that
of our Planet: And the Light and Heat
of the Sun, is about 4 Times as great as
it is with us,

m heartily forry, faidthe Lady, that

s fu for I would fain have had this
beauuful Plavet to have been inhabited
by juft fuch fine Gentlemen and Ladies

as we have here; but 1 find *twont doj
> 1.3 the
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as Gibfies, and fry and {weat like Ne-
groes- in’ Aﬁ'im > QOut upon it! I'm
afraid T {hall find never a Planet fit to be
inhabited by fuch People as you and 1

are.

MADaM, fid I, take Care ; you are
falling in wuh the Aﬁmiagm Whimfies ;
ene would think you had read Athanm. |
Kircher’s Rter Extavicurn, which agrees |
with your Wifthes as to Venus, Mercury,
and Fupiter; but he makes Mars all
Smoke and F irf:, and Sarurn nothing but

dull 'Lead, Dirt' and Naftinefs, as you

will find when you come to look over

“Mr, Huypen's Planatary Worlds, which [

have e.rdered the Bookfeller to fend you.

You are always cautioning me againft
Aftrology, faid-fhe, and I muft thank
you for it. But I have heard that ' their
beginning with that Study, hath made
fome Men become good Mathematicians,
and even Aﬂmnumers Shall T name
them to you, Sir ; you have forgot what
you have told me ny fome of your Friends.

- Bur enough, let us proceed, and before
“we have qmrc done with this warm

Dame, will you pleafe’ to tell me, why

| :fhe 18 fmnf:tlmes our Morning, and fome-

times our Evening Star 2
TuaT
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THAT depends Madam, {aid I, on her
Pofition, with regardto the Sun and us;
when fhe is in that part of her Orbir
which 1s below the Sun, or between him
and us, then fhe 1s the Morning Star
but when fhe gets into the oppofite part
‘of her Orbiz above the Sup, then (he be-
comes our Eveming Star.

Anp under both thofe Denominations,
{iid the, [ think the Poets make her
change her Sex, and turn He-Thing, as if
{he could not be as ufeful when of our
Gender, as of yours; for thus, forfooth,
Mr. Dryden Compliments the Changling :

So from the Seas exerts his Radiant Head,

T hat Starbywhom the Lights of Heaven are led,
Shakes from bis Rofie Locks the pearly Dews,
Difpels the Darkuefs and the Day renews.

And fo that blind Creature Milton cries,
BrightHer{perus that leads the farry Train,&c.

Marry come up indeed ! Can nothing but
Men ferve you? Sure we have had Wo-
men every way as well qualify’d to be
Morning or Evening Stars as any bearded
Tyrant of you all. |

Mapawm, faid I, thisis only owing to
Cuftom, which hath made it the Mens
I 4 Provincg
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Province to write Books and make Verfes,
and fo they Compliment themfelves: But
however, you may be pretty eafy, when |
you refle@t, that we ufually call the moff
ufefil things She’s : Our Sazxon Anceftors
and our plain honeft Country Folk, now
call the Sun himfelf, that Father and Go-
vernor of all the Planets, She; and fo we
agree to call Guns and Fowling Pieces ;
nay, our Sailors are fo well bred, and
fuch Lovers of your Sex, that they call
a Ship She, tho’ the be a Man of War.

- WELL! faid fthe, this i1s fome kind of
Atonement and Satisfadtion ; and there-
fore at your defire, I will for this Time
torgive the Goflips of Phofphorus and He/-
per; but if they fhould attempt to make
a Man of the Moon, 1 will never pafs it
by, for I can hardly be reconciled to thofe
that place a Man 1n that Planet. But
have you any thing further to tell me

vesns in about Penus €
the 5um.

ONLyY, Madam, that She allo fome-
times, like her Neighbour Mercury, hath
appeared like a Spot in the Sun ; as you
will eafily conceive fhe may, when you
confider that the Orbit of the Earth in-
cludes her’s within it 3 and that therefore

fhe muft be fometimes, tho’ very feldom,
’ between
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between our Eye and the Sun,and then fhe
will appear like a Spot in the Sun’s Disk.
The next time that Penus will be feen in
the Sun, will be May 26. 1761. a little

‘before 6 in the Morning; I with your

Lady(hip Health and Happinefs till the
Time of that Obfervation, and that you
may be then well enough to gez up to
fee it.

O! Sir, faid fhe, I can rife betimes in
a Morning, for a leffer Occafion than this;

-and I defign to fee that {urprizing Appea-

rance, if it pleafe God I live fo long : But
methinks ’tis a little ungratefully done of
the Moon and thefe lower Planets, faid
fhe, thus to Eclipfe him, or deprive him
of any-of his Light, when they receive
all theirs from him3; tho’ P’'m almolt
afraid our Earth doth fo too 3 for fince fhe
1s 2 Moon to the Moon, it muft often be

interpofed between the Sun and Moon,

and therefore for a Time deprive the
latter of the Light of the former.

Uron my word, Madam, faid I, you
begin to run great Lengths, and go deep
into the very Heart of Aftronomy: And
if you will pleafe to read Dr. Gregory’s

Comparative Afironomy,in the Place |
before recommended to you, you will be

glad

21
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slad to fee how rightly you have rea-
foned. Shall we proceed next, Madam,
to talk about what they call the Superior

Planetsy and in particular about Mars,
who next occurs in Order ?

Yes, faid the, we muft take him in
his Way ; but I hope you Affronomers
han’t fuch terrible fhocking things to fay
of him as the Poets have. Mr. Dryden,
I remember, gives fuch a Defcription of
Him and his Temple, as when I read it,
chill’ld me with Horror; and what is
worfe ftill, after he had enumerated all

manner of Slaughters, Famines, Plagues,
&vc. he adds this : |

Thefe and a thoufand more the Fane adovn,
Their Fates were written ¢ er the Menwere bovz .
Al copied from the Heavens, and ruling Force
Of this Red Star, in his revolving Courfe :
The Form of Mars, high o a Chariot flood,
Al heath’d in Arms, and gruffly lookt the God.

No, Madam, faid ], we give him no
fuch Power of doing Mifchief in our Hy-
pothefesy but make hun as calm and as
gentle as any of the Planets.

VERY well, faid fhe, then begin, and
{ay what you pleafe of him.
THEY
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- THEY account the Diameter of Mars,
Madam, faid I, to be about 4400 Miles,
and therefore he muft be much les: than
our Karth: And his Diltance from the
Sun is about 123,000,000 Miles ; he re-
volves about the Sun in 687 Daysnearly,

and runs at the rate of 45000 Miles in an
Hour.

WELL! faid fhe, that is pretty good
marching too, fora Manin Armour. Sir,
pray go onm.

Mapaw, faid I, by fome Spots which
bave appeared in him, the Time of his
Diurnal Revolution, i1s by Mr. Huygens
fettled exaétly at 24 Hours 40 Minutes;
and the Motion of thofe Spots hath alfo
difcovered that this Axis hath very little
or no Inclination to the Plane of his Orbit;
and therefore the Martial Inhabitants will
have no fenfible difference between Sum-
mer and Wineer. Huygens thinks that
the Colour of the Earth in him is blacker
than that of Fupiter, or the Moon. His
Light and Heat is twice, and {ometimes
thrice, as weak as what we receive from
theSun. When he is in his Quadratures,
as they call it, that is in the middle be-
tween his Conjunétion with, or Oppofi-

tion
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Fupiter.

See Fig.
1V.
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tion to the Sun, he appears a little gib-
bofe, and toa gnud Glafs:almolt biffeted
but when at Full, perfettly round and
diftin&. The Telefcupe hath not yet
been able to diftinguith any Moon, or Sa-
tellites moving round him 5 but that will
not be a demonftrative Reafon that there
are none at all : for as-they are at a great
Diftance from us, fo they may be but
{mall, and refle® but a weak and fmall
Light, and therefore may not be vifible.
The Proportion of Heat and Light in this
Planet, in comparifon of ours, is not much
above half,

- O! faid the, for all he looks fo red,
then [ perceive the Planet is not {o fiery
as the Poets feign the God of War to have
been. ' Pray, Sir, let us go on to Fupiter.

Tra1s Madam, faid I, is the largeft of
all the: Planets, and you fee by the gene-
ral Scheme that he is much more remote
from the Sun, than any of the Inferior
Planets we have already been dilcourfing
of, and -therefore Heaven hath granted
him a Supply of Light, by 4 Moons or
Satellites, which revolve round him as
our Moon doth round us; and thefe
Moons, like the Satellites of Saturn, are

{'u much lefs-than their primary Planets,
that
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that they are not vifible without long

| ‘Glaffes, and therefore were perfectly un-
‘known uuntil the laft Age. ~~
- Thefe fecondary Planets {ufter 4 kinds
‘of Eclipfes. (1.) When they are within
-the Shadows of their Principal. (2.) When
“the primary Planet is between them and
‘us. (3.) When they are between their
Primary one and us 5 for then ’tis difhicult
to diftinguifh of 2 L.uminous Points one
from the other. *'(4.) When they inter-
pofe between one another and our Eye,
| fo as to hide one another from our Sight;
‘which indeed happens but very rarely.
And all thefe Attendants or Satellites, as
well as Sarurn’s,like the Moon, the Earth’s
moft obfequious humble Servant, do al-
‘ways turn their Faces towards their Lords
the primary Planets, about whom they
revolve, and on whom they wait.

TH1s, faid the, exhibits a good Image
of refpe& and regard in Servants and At-
tendants ; I with our Earthy ones would
imitate the Celeftial. -

MAapAM, faid I, the Times of the
Periodical Revolutions of Fupiter’s Moons
round about him, are as follows :

The Innermoft moves round him in
I Day and 18 Hours, the fecond in 3

Days
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Days 13 Hours, the third in 7 Days and
almoft 4 Hours, and the outermoft m
16 Days and 16 ; Hours. Inthe Lexic.
Technicum, you will find a good deal
more about this Planet, and how the
Eclipfes of his Satellites are calculated ;
and thence arifes an eafy way to find the
Longitude on Shore: But | doubt it is
not pradicable at Sea. If this Evening
happen to be clear, as (it promifes well)
I will fhew you the Planet with his At- |
tendants about him. -

' ¥FsHart long to fee that Sight, faid
fhes but pray go on, and tell me more
about this noble Planet.

His Diameter, Madam, faid I, is above
80,co0 Miles; and the Quantity of Mat-
ter in hioy is ‘about' 220 times greater
than that of our Earth; and his Diftance
from the Sun about 424 millions of Miles:
He revolves round his own Axis in ¢
Hours and 56 Minuates, and about the
Sun in 11 Years aud 10 Months: And
fo large is his Orbit, that he moves after
the rate of about 24,000 Miles iman Hour.

THis Planet, faid fhe, makes a great
Figure by the largenefs of his Bulk, and
the grandure of his Attendants ; but pray

what
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what kind of Temperament hath the Air
of Fupiter 2 1 doubt it muft be much

colder than ours, and then I fhall never
defire to bea Fovian.

Mapawm, faid I, the Heat and Light
of the Sun can’t be above a 27th Part of
what we enjoy here, and therefore it
muft be very dark, difmal, and cold k-
ving there ; and the weight of all Bodies

will be double to what they are on our
Earth.

NAY ! faid fhe, if the People be twice
as heavy, and almoft 30 times as cold as
we are, even let them live by themfelves
for me, I’ll never hanker after going thi-
ther, but content myfelf with fome 7o-
vial Friends here in our dirty Planet, as
Dr. Burnet called 1t ; but I fhall never
have much value for his Judgment any
more, that reprefented Fupiter as the Pa-

tern of the fine Antedeluvian World. But

pray, Sir, What Diftance may thefe 4
Moons of Fupiter be from his Body ?

THE neareft, Madam, faid I, is about
130,000 Miles from that Planet 5 the {e-
cond about 364,000, the third 580,0c0,
and the fourth or outermoft is about a

million of Miles diftant from him.
WHAT

I’27
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WHAT a fine Appearance muft thefe
4 Moons make, faid fhe,and what fre-
quent Eclipfes of the Sun, and of one
another, do they produce! And if Fu-
piter hath any Ocean, and it ben’t always
frozen up like the Balkick in a hard Win-
ter, what whisking Tides muft they pro-
duce there, fince our own Moon hath {o
great an Effect bere, in that refpect !

Mapawm, faid I, T fee you don’t only
advance in Aftronomical, but even in Phy-
frcal or Natural Knowledge ¢ that Specu-
lation about the Tides of Fupiter is cu-
riousand new, and will be worth a further
purfuit. But if you pleafe. we will now
go on with our Planet’s Pbenomena, You
fee by the Figure of Fupiter, that befidesa.
famous Spot by which his Diurnal Motion;
was determined, there are appearances in:
him like Swathes or Belts, as they call
them: ‘Thefe they take to be moveable,
and to be formed by the Clouds of this
Planét, which feem, like our Trade Winds,
tolie in Tracs parallel to the Equaror of

Fupiter.
AND if thefe are really Clouds, fays.

fhe, won’t it be a proof of Fupiter’s
having
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having a vaporous Atmofphere about him,
like that of our Earth.

IT will doubtlefs fhew, faid I, Madawa,
that he hath fomething round him like
our Air: but its Texture, Gravity, and
Elafticity may notwithftanding be vaftly
different from that of Qursy but if by it
you mean to infinuate that be is inbabited,
I entirely agree with you s for I take it,
that fuch an 4pparatus as the making four
Moons to revolve about, and to enlighten
him 5 (as five fuch there are alfo mo-
ving round Saturn, befides his Ring) I
take this, I fay, to be a Demonftrative
Proof of both thefe Planets having fome
kind of Inbabitants, who have Eyes to
ftand in need of Light, as well as ather
Senfes proper for their Natures: For we
never find Nature doing any thing in vain,
but ordering all things with the moft con-
{fummate Wifdom ; and we muft never
believe the would form Moons, where
there are no People to be lighted by

them.

Do you think, faid fhe, that our Earth
can be feen by the Fovial Inhabitants 2

No Madam, faid I, by no means.
K Lorp!
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Lorp! what vain Creatures ‘we are,
faid the, in this Earthly Planet?* What a
buftle do we make to extend our Power
and Empire over it? But I’'m mightily
glad the impertinent and deftruétive Am-
bition of an Alexander ora Louis le Grand,
can’t be heard of in Fupiter ; and I hope
theHeroes there are always exerting them-
felves for the good of their People. How
vain is it alfo in fome of our Divines, to
{uppofe Fupiter, as well as the reft of the
Heavenly Bodies, to be made only for
the ufe of Mankind? When yet, neither |
in him nor in Saturn, can the Place of
our Habitation be feen. But pray, Sir,
20 0n.

T 718, Madam, faid I, I think is all
that is very remarkable about this famous
Planet, except one thing more, which is
indeed very confiderable and furprizing:
And that is this; that by the Eclipfes of
Fupiter's Satellites, made by the Interpo-
fition of his Body between them and our
Eye, it hath been difcovered that Light
is in its Motion Progreffive, and not In-
flantaneous, but that it takes up a deter-
minate Time to come from Fupiter to our
Eyes: For they have obferved that thefe
Eclipfes happen fooner than they ought to
do, by Calculation, when our Eye by the

An



Aftronomical Dialogues.

Annual Mation of theEarth, rieets theRays
of Light refleGted from them, whether at
their /2l going out of the Sun’s Light into
Fupiter’s Shadow, or at their firfl coming
anto thar Light afttrwards and thefe E-
clipfes evercome too florw fot the fame Cal-
culation, when we are going from thofe
Rayss and thisis alwaysin thatProportion,
- which implies that the Rays of Light go
from the Sun to our Eyes in about 7 3
Minutes of Time: And on this Calcula-
tion it was, that what I told you before
about thepmd’;gmus Velocity of the Rays
of Light, was founded.

I sHALL look a little furthﬂr {aid fhe,
into this Affair fome other time ; but pray *

131

let us now go on to talk-about Saturn, ~ Saturn,

THAT outermoft Planet in our Sy-
ftem, Madam, faid I, is at a very great
Diftance from theSun,about 777 millions
of Miles; and the Time of his Revolu-
tion round him, 1s about 30 Years, or
more exactly dpeaking, in 10759 Days,
6 Hours, and 36 Minutes: And vet fo
very large is his Orbit, that he moves at
the rate of about 18cco Miles an Hour ;
his Diameter is about 61000 Miles ; and
with rcgard to the Quantity of Matter in.
him, ’tis about 94 times as great as that

K 2 of
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of our Earth 5 but his Denfity is not much
above a 7th part of that of the Matter of
our Planet.  And as to Light and Heat,
'tis probable that he hath not above a goth
part of what we enjoy by the Sun. In-
deed in order to fupply this great Defect
of the Sun’s Light, occafion’d by fo great
a Diftance, our All-wife Creator hath fur-
nifh’d him with Five Moonsor Attendants
the largeft of all which, and which:is the
only one that Is commonly. feen, is the
4th in order from his Body 3 and he bears
the name of the Hugenian Satellite, be-
caufe firft difcover’d by Mr. Huygens.
Thele Satellites: of Saturn revolve round
him in the Plane of his Ring (of which
Ring I fhall fpeak prefently ) and fo their
Circles make the fame Angle with his
Orbit, that the Plane of his Ring doth,
which is about 31 Degrees. But the
Orbit of Sazurn himfelf is nearly coinci-
dent with the Plane of our Earth’s Eclip-
tick, as are indeed the Orbits of all the
primary Planets. It doth not yet, I think,
appear, that Sazurn hath any Diurnal Re-
volution round his own Axis; the Time
of his Periodick Motion round the Sun,
I gave you before ; and thofe of his Sa-
tellites are as follows : The Innermolt of
thefe Moons revolves round Sarurn in one

" Day,
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Day, 21 Hours and 20 Minutes, and is
diftant from him about 146,000 Miles,
The fecond 1s diftant from him about
187,000 Miles, and performs his Revolu-
tion 1n 2 Days, 17Hours and 40 Minutes.
The third’s Revolution takes up 4 Days,
13 Hours and 45 Minutes; and he is di-
{tant from the Centre of Saturn about
263,000 Miles. The Hugenian Satel-
lite is about 600,000 ‘Miles from him,
and moves round him in 15 Days, 22
‘Hours and 4o Minutes. The laft is
1,800,000 Miles diftant from Sazurn, and
takes up 79 Days, 22 Hours in revolving
round him.

"Tis highly probable that there may
be more Satellites than thefe five moving
round this remote Planet; but their Di-
ftance is fo great, and their Light may
be fo obfcure, as that they have hitherto
efcaped our Eyes, and perhaps may con-
tinue to do fo for every for I don’t think
that our Telefcopes will be much farther
rmproved.

But the moft furprizing and unparal-
le’d Pbaznomenon of all, in this Planet,
is that which we call bis Ringy which
| ‘appears nearly as the Figure reprefents it, ;"¢ 7 o
in an ordinary Telefcope: *Tis a vaft '
Body of Earth, as is moft probable, of

“K3 perhaps
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perhaps 7 or 8oo miles in Thicknefs,
which at the Diftance of about 21000
miles from' Sazurn’s Body, and with. juft
as great a Preadth, is placed in a circular
Arch, round about the Planet, in Figure
much like: the great Wooeden Crane-
Wheels, in which: Men or Horfes walk,
to raife: Goeds, or to draw Water. ’Tis
placed exaétly over the Equator of Saturn,
and 1s not'any: Way contiguous: to his Bo-
dy, nor fupported by any -thing. The
Surfate of this Ring is not rough and
full of Hills and Protuberances, as ¢hat
of the Moon in moft placesis; but even
and plain, as it is in thofe Regions of the
Moon, - winch fome, becdufe of their

.gre':t Evﬂmeﬁ; have ]udged to be Seas.

_. THE 'I‘ihltknefs of the R:mg, cotnes

mot intoAftronomical Obfervation, ap-

pearing but as 2 Line. And tho’ the
two broad, Surfaces of the Ring refle a
good deal.of ftrong Light, yet the mar-
ginal Surface of it, or its Edze or middle
Part between the two eminent Surfaces,
reflets hardly any atall.. The Plane of
the Ring is mclmed to that of the Eclip-
tic, with an Angle of about 31 Degrees,
and this Inclination in the Courfe of one
entire Revolution of Saturn round the
Sun, hath fome Variation; being twice

greateft,
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greateft; and twice the leaff of all. And
this occafions the Planet fometimes to
appear without any Ring at all, as when
the Sun happens to be in the Plane of
the Ring ; and at other times, with Anfe,
as they call them, or Handles only;
when but little of the Surfice of the
Ring can be feen: And at all other times
the Ring will appear in an Oval Form,
which fometimes will be more, fome-

times lefs oblong,

I fuppofe, faid the Lady, it is at that
critical Time when the Anfe only appear,
that Sarurn puts on the Figure which
Hudibras makes Sydropbel give him, that
18, that its like a Tobacco-Stopper.

THAT 1s but a mean Ridicule, faid I,
Madam; but I perceive it hath fome
Ufe ; for it imprefles itfelf, and the
Thing, ftronger on the Memory, than
perhaps a more juft and ferious Deferip-
tion would have done. But your Lady-
thip will foon be above thefe little Helps:
And you will receive a great deal of
Pleafure, Madam, by reading what Dr.
Gregory hath written about this Ring,
in his Difcourle of Saturn, and in his
C'ﬂmpdrariw Aﬂranam_y, {fo often recom-

mended to you; where the meoft confi-
K 4 derable
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derable Phznomena of this Ring, and of
the Sasellites, as they appear to an Eye
fuppofed to be placed in Sazurn, are ex-
plained and accounted for; or you may
confult the Lexicon Technicum,

iwilli faid i'h.e, attach myfelf hear-
tily to that Book, as foon as I can: And
after we have view’d this Planet with

our Telefcope, which I will fit up any

time of the Night to do, if you can af-
ford me your Affiftance. For thefe two
fuperior Planets have fo many Wonders
attending them, that I grow ferioufly
amazed; and long to underftand a little
more of them, and to contemplate thefe
wonderful Works of our great Creator,
And indeed what a vaft Field of Thought,
what a new World of Speculation, do
thefe new Difcoveries open to us! How
empty and ftarv’d is a Mind unfurnifh’d
with fuch glorious Ideas !

What a rich Fund of Images is trea-
fured up bere to embellith our Poe-
try? And yet Idon’t remember to have
met with many Allufions taken from
thefe Things, except in a late Copy
of Verfes prefented to her Grace the
Dutchefs of Bolton, where after the Poet
had faid agreat many fine and juft things

Qf
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of her, I now remember thefe Lines;
‘the Beauty and Propriety of which, did
not at firft {trike me fo much as they do
now, {ince I have been converfant with
thefe Speculations.

Bovrton’s the Centre of Refpett and Love :
Round ber like Planets, we at Diftance move :
Erom ber veceive our Light, derive our Heaty, Y
And ftifl to'ards Her we tend and gravitate, %
Fuft in Proportion to our Senfe and Weight.

But now, Sir, faid fhe, if you pleafe
we will leave off, unbend, and go to our

Tea.

THE Lady plied her Telefcopes, and
purfued her Aftronomical Studies with
great Application and Succefs; and after
{fome time, when I had the Honour to
wait upon her again, fhe took me out
into the Summer-houfe in the Garden,
and then began thus with me,

Sir, faid fhe, you have already taken
a great deal of Pains to gratify a Wo-
man’s Curiofity ; but I muft beg you to
indulge me yer a little farther, and to
afford me a Le&ure upon another Point ;

about which, as I am afhamed to trouble
you
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you, {o- F fhould be afraid to ask you,
but that fou have been fo' kind already,
‘2s to'Relp me to' get rid- of many Fears
:md TFerrors, too incident to our Sex:

And if you can eafe my Mind of this
remaining Dread, I fhall think you can
do nie'a fional piece of Service. |

“¥ou muft know I Have been tumbling
over thofe Books of Aﬂ'fmmny wﬁlch
you have bid me réad; and'tho’ there
very many Things that T doi’t undcrﬂand
fully at prefent, yer there are fome alfo
that I know enough of, to be put into
the Vapours by then.

The Affair of Comets, Sir, with their
arifly Beards and horrid Tails, fright me
almoft ' out of my Wits : For god-fake
therefore, tell me, as plamlﬁ as you can,
whether . my Dread is we grounded ;
Do they really firebode all manner of
Mifchief to Mankind, as well as db a
oreat deal, when they come among us ?
What are they 2 Are their Motions na-
tural, and accountable by Mathematical
Calculation, as thofe of the Planets? Or
are they m;raculouﬂy {fent hither as the
Meffengers of God’s Wrath, and as the

 Executioners of his ]udgniems upon fin-
ful Mankind 2

Mapawm,
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MA DA M, faid I; as to their Prefages,
I take them to be entirely groundlefs;
but they may be made (as almoft any
other of the Heavenly Bodies: may, if
God pleafes ) to become the Inftruments
of Evil and Deftrution to any iof the
other Planets :  but indeed ‘it -deth' not
plainly appear, fidce-their Motions  and
Appearances have been of late more fully
enquired into, rthat they bave any fuch
deftruétive Ufe, or that they have attu-
ally done any real Mifchief in the Pla-
netary World. There have indeed’ been
fome fuch Comjeéfures 3 but as I take
them to be 7o more, 1 will not trouble
you with them now; becaufe I believe
they will occur to 1n your future
nguit of thefe Smdyit;u&- 5

I'm glad to hear you fay fo, faid fhe,
and [ begin a little to be comforted': But
pray go on, and compleat my Cure; for
I don’t care to be drawn’d or burme up
by one of thefe extravagant Ramblers a
Comet, before [ am aware.

O Mapawm, faid I, I perceive where
you have been dipping; [ will therefore
give you the moft fatisfattory Account

I can.
TRE

1
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THE Ancients, you muft know, ge-
nerally believ’d Comers to be only Me-
teors, hike our Firedrakes, ¢c. and that
they were no higher than our Regions
of the Air; while fome modern Writers
placed them among the fixed Stars. But
fubfequent Obfervations, with good In-
ftruments, and the Application of the
L.aws of Motion and Geometry, to Aftro-
nomical Enquiries, have now fatisfied us:
almoft to a Demonftration, that they are
a kind of Planets revolving in determinate
Periods round the Sun : But indeed the
Orbits of many of them are fo very
oblong, excentrick or-oval, as well as
large and extended, that they can appear
to us but very feldom ; and when they
do become vifible, they exhibit Appear-
ances which are very furprizing ; for the
lower ends of their Orbits are fo very
near ‘the Sun, that when they come
down into that part, or into their Peri-
belion, as ’tis call’d, they are actually
heated and fet on Fire by him to fuch a
Degree, as not to get off again, without
fuch dreadful Beards and Tails, as would
really fright fuch as don’t underftand and
confider how they come by them.

BLESS
S ]
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BrEss me! faid (he, why then if our
Earth moved in fuch an Orbit, I fee we
might be eafily deftroyed and burnt up,
by that very Sun, who now gives us
cheering Light and kindly Heat!

T'1s very true, Madam, faid I3 for
that great Comet which appeared here
m the Year 1680, (and which I faw,
and very well remember, tho’ then but
a Boy ) went {o near to the Sun, as to
acquire a Degree of Heat above 2000
times as great as that of red-hot Iron:
And 1f its Body was about the Size of
our Earth, as it was judged to be, 1t
won’t be cool again this Million of Years:
And yet 1t pleafed God, that that Comet
went away from us, without doing us
any {enfible Harm, that I know of; and
fo little do I fear being hurt by any of
them, that I could almoft wifth another
would appear, to help us to compleat the
Theory of their Motions.

Nay, faid fhe, if you that know fo
much of them are not afraid of them,
I’m fure I won’t be {fo for the future:
Pray therefore, Sir, proceed and tell me
what you can of the Number, Motions

and Appearances of thefe Comets, how
thelr

4
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their Beards and Tails are formed 3 and
how yeu account for the moft eminent of
theif HFP&HMEE i

M apa M, faid I, there have within
this laft 400 Years appeared to this part
of the World but 24 Comets, (how
much greater a2 Number there may be
God knows, and perhaps fubfequent Ob-
fervations may difcover more.) And of
thefe according to the Obfervations of Dr.
Halley and other Aftronomers, three of
ahem have had their Orbits, and Appea-
rances {0 very like, and the Times of their
-appearing do very .egual, that they have
judgedoit very probable that thofe 3 Co-
mets which {ucceflively appeared as three
were in reality but ene or the fame Comet
-appearing at three {everal Times.

And the like they are inclined to judge
‘of two others; that they alfo are but one,
appearing at two different Times.

‘That -great Comet that appeared here
in the Years 1680, and 1681, was feen
before in our Hemifphere, 4. D. 1106,

once before, about the Year 5323 and
alfo 44 Years before our Saviour’s Birth::
and therefore they conclude the Time of
1ts Periodick Revolution round the Sun to
575 Years.

THE
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The Time of the Revolution iof @no- ke orbits
ther C-b??{#f, which #he,ly lji]dg& mw[ﬂ; ap- 'Eir;‘;’ﬁ :
pear again 4. D. 1758, 18 75 Yeaws :dforitedin
Anotber, which probably may be feemtis-1V-
here again, A.D. 1789, makes its £lip-
Jis round the Sun m 129 Years.

Waa T Bignefs do you take ithefe
Comets to have been of Sir, faid the
Lady. "

Ma pawm, faid I, they are generally
of the fize of the reft of the Planets, and
bave Armofpheres ‘about them like our
Earth : But then.as all our Planets move
pretty riearly in the Plane of the Eartlss
Ecliptick, thefe Comets are tied to no fuch
Rules; for the Planes of .their Orbitsihave
very different, nay, almoft all manner of
Dire&ions and Pofitions, and itheir “Mo-
tions are all manner of Ways; fomne from
Faft to Weft, others from Weft to Eait,
fome from South to North, and others:a

uite contrary way, &«¢. And yet their
otion is equable enough, and fhews us
this great Pomt 4 that as there can bemno
fuch folid Orbs as was imagined in the
Ptolemaick Syflemy {o there can ‘be nei-
ther any fuch thing us a Plmwm, and
no fuch fubsile Matcer as the Cartefians
have iinvented to folve their .f{rparb@’g L
ut
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But we may fairly conclude, that all the
vaft Spaces both between and beyond the
Planetary Syftem, are filled with no Mat-
ter capable of making any confiderable
Refiftance to their Motions, but rather are
an immenfe Void, or Vacuity,

I think that is a very probable Conclu-
fion, faid fhe ; for if there were any quan-
tity of refifting Matter, it muft always
obftru& a little, and by degrees muft
make very fenfible Alterations in the
Planets Motions; which Idon’t find to
have been in Fa& difcovered; but fure,
Sir, thefe Comets muft go off to vaft Di-

{tances from the Sun?

YEs, Madam, faid 1, and therefore
they are ftill more unfit than any of the
other Planets, to be inhabited by fuch
kind of Beings, as thofe of human Race
for the middle Diftance of the Great Co-
met that appeared in 1680, was more
than 5000 millions of Miles from the
Sunj as its greateft Diftance was above
twice as much; and yet its leaft Diftance
was not above a 20,000th part of its
greateft: {o that in its whole Revolution;
it would be fubjet to fuch Extremities,
as that its grearefl Degree of Light and

Heat to its /eaf?, were above 400 millions
to
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to one. And ' yet' notwithftanding this
immenfe Extenfion of its Ecliptick Orbit,
the Great and Allwife Archite® of the

Univerfe hath probably' 'fo ‘adjufted the
Centrifugal and the Centripetal Forces,

that it doth not quite leave the Sun, the’
it go fo far from him, but returns again

towards him, and revolves round him in

a determinate Period of Years.. (None of

zhe Orbitsrof any of ‘thefe Comets yet

known, are in or near. the Plane of the

‘Earth’s “Ecliprick; and therefore in their
Afcent fram the Sun, the’ heated never
fo much by him, yet they won't come

‘near enough to' our Earth to burn us, or

affe@ us with any fenfible Heat; and

‘therefore, Madam, your Fears of being

burne in your Bed by a Comet, I hope

‘will vanifh for this time.: =

WEeLL, f{aid (he, and {o they will; but
I love to know the Reafons of things as
| ‘well as any a Man of you all. .-But pray,
Sir, what are the Heads, Beards, and

Tails of thefe Comets?

- MApawm, faid I, the Bodies of Co-
mets are probably in Subftance like our
Earth; fixt, folid, and compaé: Their
Tails are probably long and very thin

trains of Smoak and Vapours, emited
£ L from
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from the heated or enkindled Body, Head,
or Nucleus, as fome call it, after their
Peribelion, or after their having been at
their neareft Diftance to the Sun ; for then
it hath been obferved, that the Tzils of
all Comers have appeared largeft and
Iongefl. ~ In the Lexicon Technicum, un-
‘der the word Comet, you will find a great
‘deal faid about the Pbanomena of Comets,
‘their Beards, Tails, &ve. from Sir Ifaac
Newton, and other Authors; and there
you will likewife find Conjectures about
their Ufe in the Planetary Sy ftem,

“o Sir, faid fhey 1fhall have recourfe to
thofe Books with a'great deal of Pleafure,
and will trouble you no farther now with
‘my Enquiries: 1 {ec Company appearing,
fet us forget our Aftronomy a while, and
trifle with them as agreeably as we can.

ABOUT a Month after our laft Confe-
rence, 1 waited on the Lady in London,
who after the ufual Compliments, began
thus with me,

TrOo' you might be juftly afraid to
meet fuch a queftionary Creature as [ am,
1 will own, P'm glad to fee you in this
Place; for [ have a great many things to
enquire of you, with relation to our late

Conferences
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Conferences in the Country. Ever fince
that I have been tumbling over Aftrono-
mical Books with the ytmolt Applica-
tion; [ haye dipt a little alfo jnto the
New Phyficks, and 1 have been running
| over your Geometry, your Irigonome-
| try, and yawr Spherick Projection, in or-

der to ufe myfelf to Figures, and to get
clearer Ideas of what the Al”crnnumical
| Writers fay : And tho’ I believe I {hould
have been frighted and deterred from be-
| gioning with Geometry, and the gbftracied
thematicks, yet 1 now find them fo
neceflary that I am refolved to try at
| them, and will beg your help, when
your Leifure will permit. But in the
mean time pray tell me, Don’t you think
that the Elementary Mathematicks, and
the Newsonian Phyficks, or Natural Phi-
lofepby, might be taught to Gentlemen,
or even to our Sex, in the eafy and de-
lightful way you have inftru&ed me in
Aftronomy?

DousTLESS, faid I, Madam, there is
| no one really Mafter of any Science, but
| he can communicate it to another in plain
| and eafy Words, and render it intelligible
| to any common Capacity and inquifitive
Genius.

| S WHY
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“Wny then, faid the, if I have any
Power or Inﬂuent:e over you, which fome-
times you compliment me with belie-
ving, 1 would defire you by all means to
attempt that, as your Leifure will occa-
{ionally permit you, and in the Intervals
between your feverer Studies; for I real-
ly think it would be of the grf:atcﬁ Ufe
and Advantage, not only to our Sex, but
even to your own: And ’m fatisfy’d too,
that many of our young Gentlemen grow
vicious 'chiefly becaufe they are idle,
and having been taught nothing to im-
prove their Minds, can have no Notions
of the' Rapturous Pleafures of ‘Science.

I ENTIRELY agree with you in your
Notions, Madam, faid I, ‘and your Com-
mands {ha]l be my Deltght as well as my .
Duty 3 1n the mean time, can | ferve your
Lad y[hxp 1n any thing now ?

You are very obliging, f:ud fhe, to
antieipate  your Trouble; but we will
Iofe no timie in Comp hments What |
want at prefent is, to be inftructed farther
by {ome Dmgmm or Figure, how by the
Farth’s revolving round the Sun in her
Annual Motion, together with zhat round

her dwis, the dlﬁerem Seafons of the |
Year,
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Year, Length and Decreafe of Day and
Night, &-c. are accounted for, Have you
drawn me fuch a Scheme as you once
promifed me, for this purpofe ? |

I HAVE, Madam, {aid I, and hereitis;

I took it chiefly from Mr. Flamflead’s Do- -

frine of the Spherey a Book, I dare fay
your Ladyfhip will one time or other
dip into.

- I HAVE feen it, faid fhe, in Sir Fonas

Moor’s Matbematicks, and perhaps may
confider it further; for tho’ I never de-
fign to attempt the Calculation or Con-
AtruGion of Eclipfes, yet I fhall be glad
to know how the Aftronomers do it. But
pray, Sir, go on, and explain the Figurcs
to me.

An Explication of Fig. V.

ET the Circle ABCD reprefent

the Earth’s Annual Orbit round the
Sun, whofeCentre 1s {fuppofed to defcribe
that Periphery, as it moves round the
Sun from A towards B, in the Natural
Order of the Signs, and from drzes to
Taurus, .

L 3 THE
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Tuk Lite v, 0, =, reprefents the E-
quinoétial Colnre, and the other &%, 0,¥8
{tanding at right Angle to it, is the SolfH-

tial Colure.
N.B. TheFigures v, o5, =, v3, fhould be

placed it the Cﬁ'mﬂar Line ABCD.

The 4 leffer Circles doti reprefent
the Earths quadruple Pofition in the 4
Cardinal Points, as they call them, i. .é-

at the 2 Lqumoxe: and the 2 Sc}lﬁir:f:s,
and the Line 4¢ at right Anglés to the

Colures, may fitl etr{)ugh be called the
Horizon o the Earth’s Disk, becaufe it
feparares that half part of the Earth which

the Sun {hines on, frbm the other which

lies behind 1a the Dark.

BuT pray, fad the, what do you mean
by the Earth’s Disk ¢

I USE the Word, Madam, faid I, be-
caufle you will frequentiy meet with it in
your reading 5 it fignifies that round ap-,
pearance of the Sun, Moon, or Karth,
which we fuppofe to be the Object of any
Spectator’sView;, and therefore the Earth’s
Disk 1s the appearance of that half of it,
which becaufe it 1s enlightened by the
Sun, is feen by any remote beholder.

VEF\.Y}.'
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Very well, Sir, faid (he, pray goon.

IN thefe 4 Figures of the Earth, the
Spectator’s Eye is {uppofed to be below
under the Earth’s Centre e, which Cen-
tre always moves in the Circle A B CD.
To an Eye f{o placed, the Circle dot i,
which divides the Earth’s Upper Hemi-
fphere from the Lower, will appear to
lie in, or be coincident with the Plane of
the Ecliptick 3 and therefore that may be
called the Ecliprick on the Earth’s Globe,

THE North Pole of the Earth, or the
upper End of the Axis, about which her
Diurnal Motion 1s made, will then ap-
pear to be at P, 23° 30/ diftant from e to
the Pole of the Eclipﬂzk; and if you
draw a Line thro’ thofe Points con-
necting the two Poles, that may'be called
the Line of Direflion of the Earth’s Axis;
and if produced, it will be coincident with,
or parallel to the great Solftical Colure,
and therefore will delcribe furh 2 Line
on the Earth, to which, when the Sun’s
Rays run parallel,or whenzver the Earth’s
Centre 1s in the Points v8 or &, then will
the longeft, in the latter, and the fhorreft
Days, in the former Cafe, happen to all the
Inhabitants of the Earth.

L 4 THIs
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This Line of Dire&ion Pe, is always
found parallel to the Line 5, ©,vs, du-
ring the who!a annual Revolution of the
barth |

PH AT, f'ud {he, what nccaﬁﬂns thlS
Parallelifm of the Ear;b Axis ¢ which I
have read much of. |

Mapaw, faid I, ’tis not any new Mo-
tion, fuperinduced into the Farth, but
only her keeping to the firft Pofition or
Dire@ion of that Diameter about which
fhe revolves 3 which the muft always do,
without it be changd by the Will of the
Great Creator,’ who at.firft appointed it
to:be {o as it is, But if you pleafe, I, will
20 on,

A ;Line drawn perpendzcular to the
Earth’s Axis, will reprefent on the Earth
the Eqmrmfrmf Colure, and, will always
be- parallel to the Great Equmoctial: Co-
lure v, ®, =3 and whenever the Sun Rays

run parallel to .this Line, which they

will do, whenever the Earth is in v or i,
then will the Days and ﬁrgbr; be egaml
all the Earth over : For you feethat as the
Earth revolves round its Axis ¢ Pe d, all
Circles defcribed on the Barth, frum the

Pole P, i.e. fuch as are the .E'gzuzrar and

all its Parallelﬂ; will be juft one half in
the
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the Light, and the other half in the

“The Angle made be;tween the Earth’s
Axis and that of the Ecliptick, may be

' learnt beft from Fig. VI. Fjg. 1V.

In which the Ecl1 ptick Line vCcae

_ reprefents the Earth’ Annual Orbit,
view’d by the Eye, at a vaft Dlﬂam:e
“and when the Eye is placed a Iittle above
- 1ts Plane : Here let ¢ be the Pole, and e d

be the Axis of the Earth’s Ecliptick,
which you muft fuppofe to be every

- where at right Angles to the Plane of the

Great Orbit; and let P be the Earth’s

North Polc, P m the Earth’s Axis, about

which the Earth turns from Weft to Ea{l:
in 24 Hours; and fuppole the Ang
B Cﬁ' to be always the fame,viz. 23°30".
Thefe things being fuppefed, it will
be plain that every Point on the Earth’s

Surface, will, as the Earth revolves in

her Diurnal Motion, defceibe a Circle
about the next Pole: And when you
confider, that every fuch Point is Vertical

‘to the Earth’s Centre, and an{wering to

what hath ufually been called the Zenzzh,
or Vertex, in the Ptolemaick ProjeQions,
the Circle fo defcribed, is very properly
called the Path of the Vertex, becaufe ’us
a T'rack or Line made by the Motion of
that Point,

i
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I Fancy 1 fhall conceive this right,
faid fhe, when I get to my Globe; for
then if 1 bring London into the Zeinth,
the Point on the Globe reprefenting Lon-
don, 15, T {uppofe, what you call the Ver-
tex sy and if 1 turn the Globe round its.
Axis, 1 fee that Point will defcribe a Cir-
cle, parallel to the Equator ; and fuch a
Parallel, 1 takeit, you call the Path of
London,

ExacTtLy right, {aid I, Madam, and
no one could have explained it better. [
think then, we fhall now go on with
Pleafure,

In fuch Projeions as théfe 4 Figures
of the Earth ia Fig. V. a Circle equal-
ly diftant from both the Poles, muit be |
the Earth’s Equator 5 and the Diftance of |
any Place from that Circle, will be the |
Latitude of that Place; and theréfore
half the Diameter of any Parb will be
the Sine Complement of the Latitude of
any Place, delcribing that Path.

If you take any Place on the Earth,
and make a Circle pafs thro’it, and the
two Poles, that will be the Meridian of
that Place. . |

That Point in the Farth’s Periphery,
which ts oppofite to the Sun, or whichis

found |
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found by a right Line drawn from the

Earth to the Sun, is called the Sun’s Place
in the Ecliptick.

1P o, and ¢t Pdin Fig. V. reprefent the
Earth’s firft Meridian, in cach Pair of
the oppofite Circles.

mv = I, reprefents the Circle made by the
Vertex of Liondans . as that within doth
the Northern Polar Circle 5 and the next
without it, the Northern Tropick.

By the Figure it will appear plain, that
fince the Sun enlightens but one half of
the Earth’s Globe ata Time, if the Earth
be in =~ or v, the Horizon of the Disk
will then coincide with the Solffizial Co-
lure y and therefore as ‘the Earth turns
round her Axis, which now is coincident
with the Line d¢, the Paths of, the Ver-
tices, or the Equator and all its Parallels
will be biffe&ted by the Line dz: and
while any particular place on the Earth, or
any Vertex is in the Light Part 2 i d the
Inhabitants of it will fee the Sun:jI and
therefore to them it will be Day : And
while it is in the Dark Part, it wili be
Night to them.

But when the Earth is moved on, either
from v to e, or from = tovs, the Line of
_ Direttion will coincide with the Solflitial
Colure, and the Horizon of the Disk will

become

.
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become at Right Angles to it on the Pole
of the Ecliptick e. Wherefore, when the
Earth is in v8, all places between the
two Poles of the Earth and the Ecliptick,
and the entire Artick Circle, will, now
you fee, be illuminated in their whole
Revolutions, as the Earth revolves round
its Axis 7 Po. The Vertexes therefore
will {ce the Sun, each one longer than 24
Hours, according as it 1s more or lefs di-
{tant from the Pole of the Globes; and
thofe that lie under the Artick Circle,
touch the Horizon of the Disk; and con-
fequently at this time of the Year, viz.
Fune 10, they will fee the Sun 9o De-
grees from the Vertex, both on the North
and South of their Meridian ; fo that
affoon  as he 1s Set, he will immediately
Rife again; and confequently they have

no Night: But all Paths without this,

you -fee, do cut, or get within the Ho-
rizon of the Disky and fo will have their
Days longer than their Nighis, in propor-
tion to the Quantity of the enlightned
part of their Path, to the dark one 3 i. ¢. at
London, As the Ark n vl £, is to the Ark
n % f5 which 1s above Two to One : and
therefore the Days will then be above 16
Hours long, and the Nights {carce 8,
Again, while the Earth moves from

e thro’'vs, and fo on'to v, you fce the
North
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North Pole of the Earth is all that time
in the Light part of the Disk; which
thews you that to fuch as live under that

Pole there will be 6 Months Day. -~ But
while the Earth runs on from v thro’ %

‘to =, that Pole will, you fee, be in the

dark part of the Disk; which thews that
then, under the Poles, there will be
6 Months Night. For indeed, when the
Earth is in_g, all things will be the very
reverfe of what they are when fhe is in
vé; 1. e. the Nights longer than the
Days, &e. | |

But when the Farth is in v or =, the
Axis of the Earth’s Revolution being dz,
(the Horizon of the Disk ) juft one half
of the Equator, and all its Parallels will
be enlightened, and the other half in the
Dark; and therefore the Days and Nights
muft be equal all the World over.

S1Rr, faid the Lady, if you can part
with this Figure, I will look it over more
carefully another time, when [ am by my
felf. In the mean time | have another
trouble to give you, if you will oblige
me in it; and that is to get me a (ight of
the famous Orrery, which I have heard
you and others {o often {peak of; and
which [ think was made by Mr. Rowley,
the famous Mathematical Inftrument-

Maker,
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Maker, and Mafter of the Mechanicks to
the King; and whom I find you have
always recommended in your Books, 8s
the beft Workman of his Profefiion,

[ fhall ftay in Town about a Week
longer, and will enlarge my Time a
Day or two, rather than mifs feeing fo
inftrudtive and curious a Piece of Inge-
nuity.

- Mapawm, faidl, the fine Inflrument of
that Name, which Mr. Rowley made for
the Eaft-India Company, 1s now luckily
in a Place where I can come at ity [ will
go thither to morrow, and then appoint

ou a Day when I will wait on you to
ee 1t.

o,
e

The
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Z. be ;Dfﬁ'rfptiﬁﬂl of the Famous In-
o ftrument called the QRRER Y 3

t5H

made by Mr. John Rowley,

 Mafler of the Mechanicks to
the King. . » S

ITHIN a Day or two, I ob-
‘¥ ¥ tained for the Lady a fight of
the Orrery; fhe defired we might have
no other Company but one young Lady
more of her Acquaintance; becaufe, faid
fhe, I thall ask fo many Queftions, as per-
haps will thew my. Impertinence 1o thofe
who are not acquainted with Things of
this Nature, and my Ignorance to thofe
who are. |

-~ Afloon -aéthe Inftrument was taken out

of its Cafe and fet upon the Table, fhe
exprefled herfelf mightily pleafed with

~ the cleannefs and clevernefs of the Work-

manthip of it ; for indeed the Outfide of

it 18 very rich and beautiful. The
" Frame is of fine Ebony richly adorned
with twelve filver Pilafters, in the form
of Cariatides 5 and with all the Signs of
the Zodiack, caft of the fame Metal, and
placed between them; the Handles were

allo
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alfo of Silver finely wrought, with the

Joints as nice as ever were feen in the

Hinges of ‘any Snuff-Box: On the Top
of the Frame, which was exadly cu'cular
like the Horizon of a Globe, 1s a broad

filver Ring,; on which the F igures of the

12 Signs are exaltly engraved ; with
two Circles accurately divided 5" one
fhewing the Degrees of each Slgn and
the orber the Sun’s Declination, againft
his Place in the Echptlck each Day at
Noon. -

The Nature and Ufe of thefe Clrcles
the Lady perfe@tly underftood, from what
{he had before learned; and therefore in

her pleafant way, fhe began thus ;-

I'F fo much- Art and Expence be be:
{towed upon the Ouzfide of thistcurious
Machine, I don’t doubt but the Infide
of it is at leaft equally curious and ufeful :
And therefore I muft defire you, Sir,
{aid the, to begin quickly, and to thew it
all to me, as the Man doth the Tombs at
Wqﬂmnﬂer y tho’ I hope you won’t be
always 1n the fame haﬂ nor imitate his
precipitant. Manner, and awkward Tone
of Speech 3 but do it flowly and diftin&-
ly, allowmﬂ' me time 'to think and. con-
fider about it, and to ask you all the Que-

ftions I have a mind to.
MApAM,
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Mapam, faid I, you know, you

can determine and command e, as you

pleafe.

This Silver Plate on which the Signs

167

of the Zodiack, ¢&c. are drawn, repre-

{ents the Plane of the Great Ecliprick of
the Heavens; or that of the Earth’s An-
nual Orbit round the Sunj; which as it
pafles thro’ the Sun’s Centre, fo its Cir-
cumference is made by the Earth’s Centre’s
Motion ; and which for the better advan-
tage of View and Sight, is here, you fee,
placed parallel to our Horizon.

The large gilded Ba/l which ftands up,
you fee, here in the midde, not upright,
but making with the Plane of the Eclip-
tick an Angle of about 82 Degrees, is {o
placed to reprefent the Inclination of the
Sun’s Axis 3 and which being pretty near
the Centre of this Orbit, reprefents the

Sun.

- PrRETTY near, {aid fhe; why 1s not
the Sun then exa&ly in the Centre of
that Circle which you call the Earth’s
Orbit ? '

No, Madam, faid I, nor is that Orbit
exaltly a Circle ; butan Qual or Ellipfis.
| M As
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As in this Figure which I will now draw
with my Pencil and thew
you: Letthe CurveLine
P O TR reprefent theOr-
bit of theEarth revolving
round the Sun, which
1s placed not in C the

Centre, but in S, a Point
tin the longer Diameter,
which they call the Fo-
cus: The Diftance be-
tween C'and S, is what in the Pzolemaick
Syflem,wascalled the Eccentricity, and ex-
prefles how wuch the Earth’s Orbic dif-
fers from being a True Circle. And the
Contrivance of this Inftrument is {o admi-
rable, that you will fee by and by, when

1 fet it a going, this Eccentricity, and that

of the other Planets will be plainly
fhewn to your Eye, in the {ame propor-
tion as they are in the Heavens:

Prav, Sir, faid the, go on; I find

‘1 thall come to underftand thisbetter, when
I come again to read Dr. Gregory, and

Mr. Whifton.

Mapam, fud I, you fee here two
fittle Balls ftanding upon two Wires, at
different Diftances from, but pretty near

sk the

i
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the Sun; the innermoft of thefe is de-

figned to reprefent Mercury, the other
Venus. 5l

Bur why are they placed, faid: the,
upon thofe two Wires ; they ftand perk-
ing up like the Traitor’s Heads upon Tem-
ple-Bary. I hope Mr. Rowley hath not
difcovered that they have commitred any:
late Treafon againft their Sovereign the

Sun.

N o, no, Madam, faid 1, they are very.
Loyal Planets 5 theContrivance is only to
bring their Centres to be, fometimes in,
and always pretty near the Plane of the
great Ecliptick, (and by the by the
Phine of their Orbit, always pafles thro®
the Sun, and interfe&s the Ecliptick in
two Points, which they call Nodes) and
this Pofition is contrived in order to fhew
us what Appearances they do really exhi-
bit in their feveral Revolutions round the
Sun. For the fame Reafon you fee the
Earth and Moon here placed hikewife on
Wires or Pins, that their Centres may
get fometimes actually into, and always
be pretty near this Plane of the grear
Ecliptick; for fo the Orbits of all the
Planets are really placed in the Heavens.

M 2 I L1KE
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I LikE that pretty Tvory Earth very
well, faid the, as I do the Golden Sun :
But pray why doth the Earth’s Pin ftand
inclining {o, and not upright ¢

Mapawm, faid I, that is to reprefent
allo the Angle that the Earth’s Axis; or

that of the Eguator, makes with the

Axis of the Ec¢liptick; which latter, in
this Inftrument,being perpendicular to the
Horizon, the Earth’s Axis is placed fo
as to make an Angle with the Plane of the
Horizon of 66°z35 or dipping down from
the Zenith juft 23° 30/, which you know
fs the Angle made by the two Planes of
the Equator and Ecliptick. And as the
Earth in each of her annual Revolutions
round the Sun, always keeps her own
Axis parallel to its felf; fo you will fee,
by and by, when the Inftrument moves,
that this Terela, or little Tvory Earth,
will do fo too, as it takes its Tour quite
round the Golden Sun in this Inftrument.

1 LoNG to {ce that, faid the Lady,
very much; but I {fuppofe I muit fufpend
my Inclinations, till you tell me ’tis fit
they {hould be gratified.

MADAM,
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MapAwm, faid I, ’tis beft to confider
the feveral Parts of the Inftrument, firft
feparately or {ingly, and then the feveral
Motions and Pbenomena will appear in
the better and more inftruétive Light:
Therefore if you pleafe, we will go on.

You obferve Madam, faid 1, anotber
Wire here, ftanding clofe to this Silver
Circle, and which hath a Ba/ upon i,
whofe Centre 1s in the Plane of that Cirt-
cle: This is defigned to reprefent the
Moon 3 and the Silver Circle reprefents
her Orbit round our Earth, the Plane of
which always runs thro’ the Earth’s Cen-
‘tre, and the Figures that are engraved
upon it, fthew her Age, from one New
Moon to another,

WeLL! faid fhe, this is mighty in-
{ftru@ive! I long to fee the Earth and the
Moon move, but I know I muft have pa-
tience : I {uppofe the Moon’s Globe being
black on one fide, and filvered white on
the other, is defigned to reprefent her
Phafes as they call them, of which yaou
have thewed me fomething before.

"I'ts fo, Madam, faid I 5 and you will ¢, Fig.
fee this Machine fo admirably contrived, of the
M 3 that Orrery.
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that what I told you of the Moon’s month-
ly Revolution,will fhew it felf to be in fact
true here; for the Lunula here, will turn
round 1ts own Axis, at the {fame time as it
moves 10 this Silver Qrbit round the Te-
rella. . And mn reality, Madam, I can’t
blame your eagernefs to fee the Machine
put into Motion, when Ifee how well
you underftand it, and know what it
ought todo ; And therefare you fhall be
detained no longer, than while 'T defire
vou to take Notice of this Hole in the
great Brafs Plate that covers 41l the Move-
‘ment, and’ of this moveable  Index here
on the filver Ecliptick: - ¥ou fee there
are on the former fomeFigures engraved: ;
they ‘are the common folar 2ears : and
by taking the Inftrument to pieces, it may
be fet to this prefentTime: And the Pla-
nets, by means of an Epbemetis, may be
{et to any particular Time alfo. So that
if a Weight or-a Spring,’as in a Clock,
were‘appliedito the. Axis of the Move-
ment, foasito - ‘make 1t-move round once
in jult 24 Hours, thefe Reprefentative
Planers, wvhich you fee here, ~would all
performtheir Motions round the Sun and
one another, exactly in the fame Order
and regular Manner, as theéir Qriginals do
in the Heavens 3 and thiscwould then be
e t 3 trug
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a true Celeftial ot Aftronomical Clock,
which would thew the Afpeéis, Eclipfes,
and other Phznoniena of the Sun and
Planets, for ever. But becaufe this would
be inftru&tive only in that flow tedious
way to fuch as could have daily recourfe
to 1t, ‘Mr. Rowley hath contrived, by a
Winch or Handle, to rturn the Axis
{wifly round about, and by that Means
to fhew all the Pbenomena or Appearances
in a very little Tine, as you (hall fee 1
will now proceed to do; for by turning
this Handle backward or forward, you
may fee what Eclipfes, Tranfics, &vc.
have happened in any Time palt; or
what will happen for any Time to come,
without doing any injury to the laftru-
ment.

I am amazed at the Thought and Con-
trivance of this Inftrumeat, faid the, and
I doubt not fhall reccive a prodigious
Pleafure when | fee it put into its proper
Motions : But pray, Sir, let me firft ask
you, Areall the Planets bere ¢

No, Madam, faid I, (for I fee nothing
can ’fcape your'Ladyfthip’s difcernment)
here are only thewed the Orbits of Mer-
cury, Venus, the Earth, and the Moon,

M4 for

167



L 168

Aftronomical Dialogues.

for the others are at too great a Diftance
to be brought into the Inftrument, if any
tolerable Proportion be obferved between
itsParts: And indeed, by what you will
{fee of the Motion of thefe Three Planets,
arid “of  the 'Earth’s Sazellite, the Moon,
yot will eafily know what the Pbenomena
of the Superior Planetsand of the other Sz-
tellites would be, if they could be here
thewn; as they cannot well be without
embarrafling the Inftrument with a vaft
Number of Wheels more: ‘And it hath
alioft 1 oo already.

‘But now, Madam, I will fix on the
Handle, and begln to put. the: Inﬂrumfznt
in Motion, |

- One entire turn of the Handle anfwers
to the Diurnal Motion of the Earth round
its Axis, as you will fee by the Motion of
the Hour Didex; which' is placed at the
foot of thc Wire on which thf: Terella s
fixed ; and: which you' perceive moves
once round a8’ I'now with my Hand tucn
the Spindle of {the Machine; round, aftér
the famc manner. ~ You will take Nuttce
alfo, that the Inftrument is fo excellently
formed," that [ can make the Motion tend
either way, 'forward or'backward ;. and
turn it abour after the fame manner, ’ull

I bring the'Earth to anfwer to any Degree
%
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or Point of the Eeliptick. As for Inftance,
I will move it about till I bring the Earth
to the firft Point in 4ries. Then you fee,
to an Eye placed on the Earth, the Sun
will appear to be in the Oppofite Point,
‘that is, in the firlt of Libra.

BuT Sir, faid fhe, I perceive as you
turn the Earth about, the filver Circle
on which the Moon’s Age 1s placed, and
which I think you faid reprefented her
Orbit, rifes and falls ; What 1s the mean-
ing of that?

MaAapawM, fad I, you know the
Moon’s Orbit 1s not exactly in the Plane
of the Ecliptick; but makes an Angle
with it of between 4 or 5 Degrees:* And
juft fo much this Circle rifes above and
finks below the great Ecliptick, according
as the Moon hath North or South Lati-
tude, and jult as much as that Latitude
is: And you will obferve two little
Studds, which are placed in two oppofite
Points of this filver Circley they are de-
figned to reprefent the Moon’s Nodes, or
the Points of Interfe&tion of her Orbit,
with thar of the Ecliptick: Of which,

more by and by.
(@),
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O! pray’ move on, Sir, faid the, this
is amazingly fine: T ﬁmcy myfelf travel-
ling along with that little Earth in its
courfe round the gilded Sun, as I know
I am in reality with zhar on which '[
ftand, round the real one.

Y o u fee, Madam, faid I, that one en-
tire turn of the Handle i is, as | faid before,
a'Natural ' Day : Now, if you pleafe to
‘take off one of the 5raade/i of yourPatches,
and make 1t a Spot upon the Golden Sun
there, you (hall fee that your Patch will
move quite round in 25 Days, or 25

sur's o~ -turns of this Handle 5 and that will thew

siom rurd you how by the Motion of the Spots in

T the real Sun the Aftronomers difcoverd
‘he had fuch a Motion round his Axis, as
vou fhail fee Mr. Rowley hath given hera
to his Reprﬁ'fanmuw

WetL, faid the, fince even my Patches
muft become Aftronomical, 1 will ftick
one upon this Fifitious Suns but I muft

spots.  own T don’t love thofe Spots upon the
Natural one ; nor to have any of his Face

hid, ‘or ‘his Heat impaired : But thew me

to what part of the Sun this Patch is to

be preferred.
PLEASE
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PLE asE to ftick it, faid I, Madam,
juft againft the ficft Degree of 4ries, and
in the middle of the Sun’s Body, ———
Very well! Now you will fee that as
365 & of thefe turns of the Handle will
carry the Earth quite round in the Eclip-
tick; fo 88 will make Mercury perform pgecyy,
his Revolution, and 244 Turns will make
Venus move quite round the Sun. Venus.
- Twenty feven Turns and a little more
than a quarter of one, you fhall fee,will car-
ty the Meon round in her Orbit 5 in whichaoo's pe.
time you will ebferve thealways turns the ;%
fame Hemifphere towards the Earth.
Take Notice alfo, Madam, that now I
have juft made 12 Turns and an half
which hath carried your Patch to the op-
pofite part of the Sun. -

AN D fhall I ever fee it again, faid
fhe, fhall I ever recover the Solar Ira-
weller 2

Y £s, Madam, faid I, iyou may have
it again; but praykeep it for hereafter
only for fuch Ufes; and don’t replace it
on your Face; for I am as angry at
Patckes in a good Face, as you are at
Spots in the Sunjy and for your Reafon,

becaufe
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becaufe I would not have any part of it
hidden from me. |

But the Handle goes onj; a Turn or
two more will have carried the Moon half
round in her Orbit; obferve how 'the
moves: *T'is now 25 Turns, you fee,
your Patch is come fafe about to you ; off

~ with 1t.

N o, faid fhe, there it fnall ftick till
we have done, fince you won’t have it be
ca my Face any more: I love dearly to
fee it turn round ; and perhaps fhould

.. I'putit on, it may make my Head turn

quite round too, as I think it begins to
do already without it 5 but pray turn on
your Handle however.

Mapa M, faid I, at the end of 27
Turns and a Quarter, you fee I have
made 'the Moon perform her Revolution
round the Earth: Mercury is got about a
third part of his way ; and in 17 Turns
more will have finithed juft half his Revo-
lution. “And Venus, you fee, will then
have advanced a fifth part of her Way, in
proportion to the Magnitude of her Orbit :
And the Earth alfo hath ‘traverfed in the
Ecliptick the Diftance of abave three
Signs.

_;' And
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And by thus revolving the Earth and
Planets round the Sun, you may bring
the Inftrument to exhibit Mercury, and
fometimes Venus, as diredly inzerpofed
between the Earth and the Sunj; and
then they will appear as Spozs in the Sun’s
Disk; as I hinted to you before, p. 114.
And this Inftrument fhews alfo very
clearly the Difference between what they
call Geocentrick and Heliocentrick Afpedts,
according as the Eyeis placed in the Cen-
tre of the Earth or Sun.

WELL, faid fhe, I have no Words to
exprefs the Pleafure and SatisfaGion |
receive from this moft Curious Engine,
nor the Amazement the wonderful Con-
trivance of 1t gives me. Were my For-
tune but half as great as my Curiofity,
I would have one of thefe Inftruments
afloon as poflibly I could get it, and then
without being beholding to any of you
He-things, 1 would turn it about myfelf,
till 1 made it do all I had a mind to. And
I with now, that I could fee the Infide of
it ; and underftand what Numbers of
Teeth and Pinions he hath made ufe of,
to produce thefe various Motions,

Mapam,
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M a pawm, faid I, that can’t be done
without the Hand of Mr, Rowley himfelf:
But our moft Excellent King having the
fame Defire and Curiofity as your Lady-
thip, he took it all to pieces before his
Majefty, and to his great Satisfaction
fhewed him every Part of the Contri-
vance. |

WELL, fud fhe, fince I can’t have
that Satisfaction now, pray proceed to
let me know as much of it as you
can.

MAapaAwm, faid I, you will next be

pleafed to fee the Difference between the

periodick Moon’s Periodick and Synodick Month,
and - and the Reaforn of it, very plainly here
Months. fhewn to the Eye: ] have now turned
the Handle round till I have {hewn you

juft fuch a Period, as the Time between

our firff New Moon, when the Earth

was in the firft Point of Aries, and the
prefent one - and at the Earth’s Place in

the Ecliptick, where this happens, I will

ftick this bit of Paper; and turning 27}

turns of the Handle more, you fee, I

have brought the Moon again to be ex-

altly interpofed between the Earth and

the
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the Sunj and then you know it will be
New Moon to us; but you fee the Line
of the Syzyry is not right againft the bit
of Paper, but behind it ; and it will re-
quire two Days time or two Turns more,
before it will ger thither.

I THiNK the Reafon of that, faid fhe,
appears here very plain; becaufe in this
27 Days the Earth advances fo far for-
ward in herannual Courfe, as is the quan-
tity of the Difference in time between the
an s two Months. But pray, Sir, faid
fhe, won’t this naturally carry you to
thew me how the Eclipfes are formed ?

YEs, Madam, faid I, and that isall
which is material, that I have left to
fhew you.

You know, Madam, the Aftronomi-
cal Books tell you there can be no Eclipfe
of either Sun or Moon, but when the
Moon 1s in or near the Nodes : And this
will be here very plainly thewn to you
by the means of this Thread, of which
if you pleafe to take that End, we will
extend 1t fo as to reprefent the Line of
the Syzygies: I will turn the Handle
about till the next Conjuncion of the
Moon comes to be in or near the Node,

or

¥
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or in the Plane of the Eclipticks; and
then you fhall fee there will be an Eclipfe
of the Sum. You fee I have turned the
Handle about 27 times; but now the
Centres of the Sun, Earth, and Moon
are not near in a Right Line, as the
Thread thews yous; and therefore there
will be no Eclipfe of the Sun: But you
{ee now at the (@) Full Moon, the Line
- conne&ting the three Centres, is very
near the Node ; therefore there will be
(2) 4fer 130 Eclipfe of the Moon : And (a) now,
had rurned you fee, there is an Eclipfe of the Sun;
jéy::}"f which is Central, when all the three
Times sill. Centres above mentioned come into this
]ff. bapned Thread thus ftretched in the Plane of the
| Ecliprick y and Toral, when the Moon is
in her Perigeum, at the greateft Diftance
from the Sun, and nearelt to us.

But in order yet farther to fhew the
Solar Eclipfes, and alfo the feveral Seas
fons ‘of the Year, the Increafe and De-
creafe of Day and Night ; and the diffe-
rent Length of each in different Parts of
our Earth, Mr. Rowley hath this further

elegant Contrivance. -
He hath provided this little Lamp to
put on upon the Body of the Sun; which
cafting, you fee, by the Means of a Con-

vex Glafs, and the Room made a little
dark,
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dark, a ftrong Light upon the Earth ;
will fhew you at onhce all thefe things;
fitfthow one balf of our Globe is always
illuminated by the Sun, while the other
Hemifphere s in the dark ; and confequent-
ly, how Day and Night are formed, by
the Revolution of the Earth round hecr
Axisy for as fhe turis from Weft to Eaft,
fhe makes the Sun appear to move from

Eaft to Weft. And you will pleafe to
obferve alfo, Madam, that as1 turn the:

Inftrument about in Order to (hew you
the feveral Seafons of the Year, and the
Length and Decreafe of Day and Night,
how the Shadow of the Moon’s Body
will cover fome part of the Earth, and
thereby fhew you, that to the Inhabi=

tants of that part of the Earth there wiil.

be a Solar Eclipfe,

" THAT is exceeding Plain and In-
ftru@tive, faid the Lady; 1 have taken
Notice of two or three already, as you
have whirled the Earth and Moon round
the Sun. But pray for what other End

do you thus turn it now?

ONLY to bring it to thew you the
Autumnal Equinox, {nd I, Madam! and

shen you will plain!'{;I fee “the Rm{br}
o

g
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of ‘the 'Eguality. of Days and Nights all

over the l:.artllg, when, fhe is in that Po-
ﬁtmn 2

O' Slﬂ, fald fhe, [ thank you this
exphms the Figure you drew for me be-
fore, by which alone. I could not get fo.
diftinét and fo clear an Idea of the Ea_rl:h’
two Motions, as. thus thewn.me. But.
now 1 {ee, that as the Earth turns round
her Axis;, jult one half of the Equatnr‘
and;all  Parallels to it, wﬂl be on the.
Light, and. the other half i the Dark;,
and theréfore, the Da}«'s and nghts muﬂ;
be every where equal: For I fee the.
Horizon of -the Earth’s Disk now lies
parallel to. thc Planq of the .Sa_!ﬁnml Co-.
lures - _

ExcELLENTLY well re*mézmbi'éd and
exprefied, -faid I,. Madam, . Your Lady-
ihl p, | ﬁ:e hath {tudied hard fince I faw
you laft in'the Caountry, and we are now
iUre of you far an Aftronomer.

1 pON'T knuw tlmt faid the, . ’tis pro-
bable I may never take pains enough to
go into the Calculatory Part; but I think
cvery one {hould be defirous of knowing
thﬁ Reafon of thefe common things we

are
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are now upon, and which happen to us
every Year, But pray, Sir, goon, and
ftop when the Earth comes to be in
Cancer,

*T1s now got thither, faid I, Ma-
dam;and you will obferve that the Ho-
rizon of the Disk, or that Plane which
divides the Earth’s two Hemifpheres, the
Enlightened from the Dark one, 1s now
no longer parallel to, but lies at right
Angles to the Plane of the great Solftitial
Colure : The Farth being now in Cancer,
the Sun will appear to be in Capricorn;
and confequently’it will be our Winter
Solftice. And you fee plainly, that as
I keep turning the Earth round 1ts Axis
cither way, the entire Northern frigid
Zone, or all Parts of the Earth lying
with the Artick Circle, are in the Dark
Hemifphere 5 as you fee by this little
bit of Wafer, which I ftick upon the Cir-
cumference of that Circle. |

Your Ladyfhip will obferve alfo, that
now I remove that bic of Wafer, and
place it in the Circumference of that Cir-
cle which exhibits the Path of the Vertex
of “London,  how much Loager, in a
Diumal Revolution of the Earth, zhar

will be in the Dark, than in the Light -
N 2 Juft
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Juft fuch is the difproportion of our Days
to our Nights at that time 3 fcarce a third

Part.

I sEE this thing, faid fhe, exceeding
plain 5 and alfo that the Inhabitants of
our North Pole, if any fuch there are,
have not feen the Sun fince the 12th of
September.

No, nor can’t again, faid I, Madam,
till the Vernal Equinox ; forall this fix
Months they muft be condemned to per-
petual Darknefs. But pray obferve, Ma-
dam, that as I move the Earth along in
its Orbit, ’till 1t come thither, how the
Nights [borten, and the Days lengthen,
by Degrees, till they come then to an
Fquality again on the 1oth of March;
when our Earth being in the firft of
Libra, the Sun muft appear to be in
the firft Degree of 4ries. And now the

. Earth’s Axis, which you fee always keeps

parallel to its felf, will come again to be in
the Plane of the Horizon of the Disk, and
confequently the Equator, and all its Pa-
rallel Paths will be biffefled by that
Horizon in every Diurnal Revolution of
the Earth j or there will be an univerfal
Fouinox all over the Globe,

| THis
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THis, faid the Lady, is indeed feeing
into the very bottom of the Matter, and
underftanding it from its Caufes and Ori-
ginal. But pray, Sir, turn about your
Handle again; and get me our dear Nor-
thern Pole out of the Dark, as I fee it
will foon be, and then I hope it will en-
joy the Benefit of fix Months cheering

ay, as it hath had a melancholy half

Year’s Darknefs.

TraaT it will, Madam, faid I; and
now you will obferve with pleafuré, how
the Days Encreafe, and the Nights De-
creafe, as the Earth moves on towards
Capricorn, where now I will ftop it;
while you obferve that all the Polar Cir-
cle 1s got into the enlightned Hemifphere;
as alfo above two parts in three of the
Path of London (b Lmf") in Fig. V.
and therefore now our Days are at Long-
eft, this is our Summer Solflice, or Mid-

Jummer.

YEs, faid fhe, T fee 1t, and under-
ftand it perfetly well : But I fee withal,
that our Days, now at their greateft ex-
tent, are going to {horten agiin, which I

will bear as long as I can, thit i1s, till
| you
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you wheel the Earth about again into
Aries : But then, if you pleafe, we will
leave off, having attended upon the Earth
in one entire Revolution round the Sun
and moft demonftratively and delight-
fully feen, how thereby all the Pheno-
mena of the different Seafons of the
Year, and the Varieties and Viciflitudes
of Night and Day are folved and accoun-
ted for.

Pray when you fee Mr. Rowley, thank
bhim from me, for this moft noble and in-
telle¢tual Entertainment.

Claudiant Epigr. xuit, In Spharam
Archimedis, |

Fupiter in parvo cum cernerer AirheraVitro
Rifit, & adSuperos talia dicta dedit -

Huccine mortalis progrefJa Potentia Cure 2
Fam Meus in fragili luditur Orbe labor !

Fura Poli, rerumq; fidem, Legefy; Deorum

Ecce Spracufius tranftulic arte Senex !
Inclufis variis famulatur Spiricus Aftris,

Ee Vivum certis Motibus urget Opus!
Percurrit proprium Manrim:ngnEﬁrAmmm
Er finulata novo Cynthia menfe redit !

?ﬂmq s fuumuvolvens audax Indu/?rf::z Mun-

(dum

Gaudet, & bumani fidera mente regit,
Quid
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-Q.uid falfoinfontem tonitrue Sﬂlﬁlﬂh i Cater T

ik R
Asmula Nature parva reperta Manus.

Thus imitated and applied to Mr. Row-
. lp’s ORRERY.

When lately. Fove the ORRERY [urvey'd,
He [miling thus to Gods in Council [aid;
How (hall we flint prefuming MortalsPot'r2
The Syracufian Sage did, once before,
The beavenly Motions fhew in Spheres of
(Glafs,
And the Erratick Orbs and Stars exprefs »
But -bis Machine by one fixt Pow’r and
(Weight,
Mov’d, and was govern’d,as we are by Fate.
While the bold Rowley in bis Orrery
Keeps bis firfl Pow’r, juft like bis Genius,
TN !} wad anliifree
He knows the ﬁcrﬁ't Sprfﬂg: y and can im-
1 (pare
Laws tothe whole, andto each fingle part ;
His daring Hand, or brings or bindersFate,
MakesMercury fly,or Saturn walkin State:
He

(s) Salmomens King of Elis, by driving a Cheriot
over a Brafs-bridge, dared to imitate Thunder, for
which 7ove {lew him with a Thunderbolt 5 for thus
Virgil, /£En 6. {peaks of him,

Vidi ¢ Crudeles dantem Salmonea penas,
Dum Flammas Foviz, & [mitus imisatur Ofmpi.
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He makes the Earch thro’ filver Ziodiac i
%ﬁ{y obfequious to the Golden Sun:

While the bright Moon [hining with bor-

(row’d Lighr,
Marks out the Months, and rules the Sable
: L (Nigbh
And all obedient to bis [le Command, =
Turn round their Axes, as be turns bis
_ (Hand :
Their Phafes and their Afpe&s all difplay,
And at bis beck, exbibit Night or Day -
He makes Eclipfes as be will appear,
For any paft, prefent, or future Year
Shews their true Caufe, and roots out
(vulgar fear.
Guiltlefs Salmoneus at your Suit I [lew,
Shall I to pleafe you take off Rowley too 2
O! no! all criedy the glorious Artift
(Spare 5

Tranfplant bim bither,and make bima Star,

This famous Sphere of Archimedes is
mention’d by Ciceroand by Ovid: and the
former faith, that it fhewed the Motion of
the Sun, Moon, and Planets.  Pliny tells
us, that Arles and Anaximander, both
made fucha Sphere; as Diggenes Laertius
faith Mufiens alfo did. Sextus Empiricus
faith it was made of Wood; and Calus
Rbodiginus, that it was of Brafs.

Wir- N I'§
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