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PREFACE.

THERE Was once a city upon the coast of the Mediter-
ranean, (says Ibrahim ifi, the Arabian biographer
of Gengi ,) whose King bore the name of Altun.
His wife was called Corlauch, and his daughter was the
Princess Corecli. Such was the beauty of Corecli, that
even dry wood, if she smiled upon it, immediately shot
forth leaves ; and if she smiled upon barren gnouni, im-
mediately grass grew up from it. If she combed her hair,
her hair showered forth precious stones ; and if she shed
tears, her tears turned into drops of silver and gold.
" Bat, to take the care that was thought requisite, of so
beautiful and excellent a Princess, she was kept in a
palace of stone, forty fathoms high, and where neither
the Sun nor the Moon could be seen.

I quote the words of the Arabian author only in the
words of his English translator, who, as I thui-];,ldhas
partly misrepresented his meaning. My young readers
will ge surprised at hearing of a palace *“ where neither
the Sun nor the Moon could be seen,” only because of
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its great height; even if that were forty fathoms or two
hundred and forty feet! They know that astronomers
are perticularly fond of greaf heights, for the e
purpose of ““ seeing " still so much better the Sun, Moon,
and Stars; and that for this very reason, some high
mountains are often fabulously described as-the ancient
resort of astronomical giants for that purpose : of which
we have an example in the Welsh mountain, Cader
Idris, or the Chair of Idris; fabled to have had its to
used as a seat by the astronomer and giant Idris, whi
studying the Stars.

But what, no doubt, is really said by the Arabian, is
in itself sufficiently marvellous, thoug]: more consistent
with right reason. He says, that the beautiful but un-
fortunate Princess Corecli was confined in a palace of
which #he walls about it (beiniiforty fathoms high) hid
from her sight the Sun and Moon ; that is, she could
see neither for a long time, while they were ascendi
or &Mdjnioi: the skies, a8 all of us usually do, but
only for the times when, if ever, they were directly
over her head! And, here, my young readers know,
that this is a very possible effect of being surrounded,
either by high mountains, or by high walls ; so that every
day, or every night, in deep valleys, both in this coun-

“and in others much more mountainous, the Sun, or

oon, or Stars, can only be seen, or even their light
received, for a few hours, and never at their rising or
their setting. In the course of my travels in the North
of Europe, I picked up a pretty little fancy of a poet of
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the cold country of Lithuania, suggested by these
hidings of the Sun upon one of the sides of higlz moun-
tains, as well as by the early and late enjoyment of its
presence upon their opposite sides—which follows, as
you Imowbosf course : ;:ghy art thou s)o :‘atff éh:a
morning, O Sun ?” inqui says my poet) of the Sun
the Day. “I ].ingere&,” ans&er}:i the Sun, “ upon the
other side of the mountain, to warm two orphans sitting
at a cottage door.”

But thus, then, this account of the palace of the
Princess Corecli reminds us of two valuable considera- .
tions, as to a possession of the light of the Sun, and
Moon, and Stars. My young readers, if, indeed, any
of them are not quite so beautiful as that Princess, nor
8o capable of producing buds, and grass, and precious
stones, and drops of silver and gold, are certainly more
fortunate in the free view of the all-glorious skies !
The youngest child in the smallest garden has the
means of this indulgence; and I am sure that the
sight of the Sun, Moon, and Stars has continually at-
tracted the attention of every one of those whom I am
addressing.

Simply, however, to see the SBun, Moon, and Stars,
i8 not enough for my youninreaders. They want to
know what they are ;— ow where they are ;—
to know why and how they shine ;—what blessings
they pour dom:n?on us ;—and how they are supported
in the heaven yot made to move! They want to
know about Eclipses, the late Comet, and Shooting or
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Falling Stars, of which last are said so many extraor-
dinary things, as well as about Lord Rosse’s Telescopes,
and new dfgsacoveries in the heavens. But instruction
and entertainment upon all these subjects are the v
aims of my little book, which, without further remark,
therefore commend to their kind welcome.

PETER PARLEY.
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A Former Euition.

Tae pleasant news that I lately had from my Publishers,
about the rapid sale of I cannot tell how many thousand
copies of this little book, and the absolute necessity the
were under to print, a8 quickly as :possible, I cannot te
how many thousands more ;—all this, asmy little readers
will believe, flattered me very much ; but it, also, seemed
to impose upon me a fresh duty.

“ Why, bless me! Gentlemen Publishers,” said I, * if
it is really true that so many little boys and girls are
to learn their first acconnts of the Sun, Moon, and Stars,
from Old Perer Parvrey, I must take still more pai
than before, to make my Tales about all these heavenly
bodies as worthy of my scholars as I am able. Though
the ice and snow are thick and slippery upon the ground,
and though hundreds of sad young rogues are thought-
leesly slides on the footways, yet I can hobble
along, with cautious steps ; so, I will not only go home,
but I will go to several friends and public places of in-
struction; and both reconsider all that I have already
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written in these Tales, and collect all that I can hear of,
which ought now to be added to all that was in my
first edition. Iknow, that even in the few months which
have elapsed since the printing of those pages, several
novelties have presented themselves, in the history of
the knowledge of the Sun, Moon, and Stars; and Ishall
go back, instead of going forward, if I do not bring
them into your mew impression, however hastily you
may desire its appearance. My little followers cannot
properly be said to be taught astronomy, unless they
are informed of its latest truths, no less than its most
ancient.”

My Publishers listened to my argument, (beseeching
me, however, to lose no time,) and accordingly I have
been enabled, through a little patience on their part,
and through the help of a learned friend or two, very

tly to improve as well as to multiply my chapters ;
and to subjoin this brief account of the new points about
which I have given notices of less or greater length.

I. Later and fuller accounts of the extraordinary
telescopic appearances of Halley’s Comet, as seen in the
years 1835 and 1836, in Europe, and at the Cape of
Good Hope, appear in this edition; with fuller expla-
nations of the astronomical interest attached to the
punctual reappearance of that Comet; and with other
new facts, relating to the history of Comets in general.

II. The Annular Eclipse of the Sun, of the 15th of
May, 1836, as well as the general explanation of
Eclji’pses, are here amply described to the youthful
reader.

ITI. The whole of the little that is yet known of the
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Fifth New Planet, of which the existence is certified to
us by Signor Cacciatore, in Italy, and by M. Valz, at
Nismes, is given in this impression.

IV. Reports of Observations of the ¢ November Aster-
oids,” or Shooting or Falling Stars, as seen in Europe
on the night of the 13th of November, 1836, are added
to what has been stated in the first edition; together
with other facts, and with accounts of the Planetary ex-
planations of Megsrs. Arago, Olmsted, and Biot; of the
Meteoric explanation, both of these stars, and of the
zodiacal light, by other astronomers and philosophers ; and
a retrospective glance at the opinions of the preceding
century, as to Shooting or Falling Stars, and Star-jelly ;
and at the improved explanation, in the same century,
of that particular substance, Star-jelly, as being either
vegetable, or else naturally formed of the bodies of dead

82
fm%. Sir John Herschel's latest description of his dis-
coveries and observations under the Southern Celestial
Hemisphere will be found in this edition.

VL formal denial of the pretended  Lunar Dis-
coveries ” of the same indefatigable astronomer appears,
also, in these pages.

VII. In the brief chapter upon the Centrifugal and
Gontn})etal Forces, room, though but of two lines, has
been found, for intimating the existence of the new
doctrine of Professor Mozotti, of Corfu, already favour-
ably received by the highest philosophical authorities in

land ; a doctrine which, enlarging, but not detracting
from the philosophy of Newton, reduces the phenomena
of all the forces discovered in nature to a single force ;
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conformably with the glimpse of many preceding in-
quirers, and with the persuasion, for years past enter-
tained, that, ¢ perhaps the day may come, when even

vitation, no longer regarded as an ultimate principle,
may be resolved mto a yet more general cause, embracing
every law that regulates the material world.”*

VIIL. I have given a full account of Lord Rosse’s
celebrated Telescopes, and remarked in some degree on
New Discoveries in the Heavens,

To admit the introduction of these new materials into
the volume, besides an extension of the number of its
pages, many chapters, or parts of chapters, have begn re-
written, or remodelled, and many changes as to the
distribution of the engravings have been made; all to
the end of providing for the little readers of the work
increased instruction, pleasure, and entertainment.

Finally, the order of almost the whole of the chapters
(and that, therefore, of the several topics to which they
are respectively devoted) has been entirely new dis-
posed. In doing this, a notion has been aeted upon,
that the most general contemplation of the heavenly
bodies, and a description and explanation of their ;most
obvious, and most familiar phenomena, are the objects
of the earliest interest to the youthful observer; and
that all which is particular, and still more all which is
difficult to be understood and the topic of a higher
curiosity, should come but after the foregoing. With
this view, the order observed in the present impression,
after commenocing in a manner incapable of improvement
—that of dilating upon the Moon, and of illustrating

* Somerville's Connection of the Physical Bciences. London. 1836.
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the Moon, which is always distant from us, by a
Balloon, which we can see both near and at a distance ;
—this order leads wus, in the second place, to the Sun;
then, to the Stars; then, to the Nebules of the astro-
nomers ; thus embracing the whole heaven under a
general aspect ; and thus leaving us to contract our sub-
sequent picture from the whole starry heaven, to that
of what Sir William Herschel has called the Nebule of
the Earth, within which is the Solar System; and, in
this System, to descend, at last, from the general survey
of all its Planets—all its Comets—and all the recent
suggestions of its extended contents—to our single and
dearest planet the Earth, with its familiar and yet
wonderful phenomena of Day and Night, and the Four
Seasons. We descend, in short, even in the bounds of
the Solar System—
From solitary Mars ; from the vast orb
Of Jupiter, whose huge gigantic bulk
Dances in ether like the Lightest leaf ;
To the dim verge, the suburbs of the Bystem,
‘Where cheerless Saturn, 'midst his watery moons,
Girt with a lucid zone, in gloomy pomp,
Bits like an exiled monarch ;*
and, after having begun our contemplation from the
Earth, repose upon earth once more :—
————The known accustomed spot,
Dressed up with sun and shade, and lawns, and streams :—
A mansion fair and spacious for its guest,
And full replete with wonders.t

* Barbauld's Summer Evening's Meditation. London, 1771.
The Gelgrmum Sidus was at this date unknown.
t Ibid.
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Upon the whole, then, the present edition of my
TaLes oF TBE SuN, MooN, AND STARS, presents almost an
entirely new and original volume, the contents of which
(as it is hoped) will be found at least not less pleasing,

nor less instructive, than those that were offered in the
earlier impression.
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0
The Hebenth Cuition.

———

As Arts and Sciences are continually making progress,
so new editions of the works that treat upon them be-
come absolutely necessary, to record the new disco-
veries which are made. Parley’s Tales about the Sun,
Moon, and Stars, is a volume that has been too well
received by young people, to be allowed to remain un-
altered, while interesting facts are at hand to improve
it. Many emendations have been made in the present
volume, with considerable additions. The science of
Astronomy is admirably calculated to enlarge the un-
derstanding, to call forth reflection, and to impress the
youthful mind with awful wonder and reverential ad-
miration. Hardly can the influential truth be too early
impressed on the susceptible heart of young people that
s 'lPhe heavens declare the glory of God, and the firma-
ment showeth his handywork.”
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'PETER PARLEY'S TALES

ABOTUT

THE SUN, MOON, AND STARS.

CHAPTER I.

PARLEY TELLS ABOUT A BALLOON.

1. Here is a picture of a balloon. Itisan_i.mm
bag of silk, as big as a small house. A net is

o (O e
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over it. To the bottom of this net is attached a little
car, in figure like a boat.

2. The balloon is filled with gas, which is & kind
of rarefied air. This gas is very light, and as it rises
up, it takes the balloon, car and all, up withit. Two of
tﬁepemonsinthecarwrryeschaﬂaginhislefthand.

§

e o

8. The balloon has just begun to ascend. \_%t_isnow
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no higher than .the top of a house. A t many
Re'ﬁ)ple are standing below, looking at the balloon.

ey can distinctly see the little car, and the a&ronauts
in it. They can see the little flags, which they are
waving in their hands. They can see the network that
is over the balloon, and can easily distinguish the
countenances of the adventurous persons who are now
taking a ride into the regions of the clouds.

4. Well! the balloon rises higher and higher! it is
soon far above the tops of the highest steeples. How
small it looks! The little flags in the aronauts’
hands are not to be seen. The aéronauts themselves
appear like specks, and the car is scarcely visible.

5. Btill it continues to pierce further and further
into the regions of air; it is borne along by the wind,
and passes rapidly away over the hills and valleys,
and woods and meadows, and villages and towns.

6. Look! here is still another picture of the balloon.
How very small it appears to be! It seems scarcely
bigger a pin’s head. It is, you see, higher than
the clouds, and I suppose is now about twenty miles
off. We can see n g but a dark speck; yet we
know that it is the same balloon; we know that it is
very large ; we know that it has a car attached to it;

that several men are riding along with it.

7. Now, what is the reason that this balloon ap
so very small? Why cannot we see the car and the
men ? You will tell me it is because they are so far
off. Very well! that is what I wish you to remember.
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eat way off, appears smaller than it
reaﬁth:s. A balloon, that is as bi a.sa.sma]lhouse

doeﬂ not look blgger than a pin’s head, when it is
twenty miles off.

QUESTIONS.
1. Describe a balloon. 2. What carries up a balloon into the
" air? 6. How large does a balloon & ge&r h be, high in the air,

and at the distance of twenty miles?

Why does a Uloon
80 zmall, at the distance of twenty miles?
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CHAPTER II.

PARLEY TELLS OF THE MOON. MAP OF THE FULL MOON. POWERS
OF TELESCOPES,

1. Here is a picture of the moon. You have often
seen the moon. How very besutiful it is! When the
sun is set, how sweetly the moon shines on the trees,

and on the grass!
2. Have you never looked up at the moon, and won-
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dered what it was? This is what I am now going to
tell you.

3. How large does the moon appear to you to be?
I suppose not larger than a melon? But remember it.
is a great way off. It is many thousands of miles from
us. It is, therefore, a tgrea,!; deal larger than it appears
to be. It is many thousand times larger than the
balloon. It is a great deal larger than all the moun-
tains you ever saw, put all together.

4. The moon is, in short, a planet. It has mountains,
and valleys, and plains upon it, but, as some would
persuade us, it has no water. We cannot see these
mountaing and the rest of the objects with the naked
eye, because they are so far off.

5. I showed you how small, and how dwindled to an
almost imperceptible point, a balloon, the size, and
figure, a.ndp colours, and the rest of which we know;
how small and dwindled, and indistinet, and finally im-
pen;aftible, a balloon may become, through its being
raised high into the air, or carried fo a distance from
our eyes. Now, you are to consider the reverse of this.
You are to think how large, and how distinct the moon
would easily seem, could it be but brought nearer to us !
For, as the balloon seems to grow smaller and less dis-
tinct, the further it departs from us; so, the moon
would seem to grow larger, and all that belongs to it
more distinct, the nearer it could be brought fo us, or
the nearer to it we could go.

6. But, though we can have no hope from any
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change of the real distance between us and the moon,
there are admirable instruments (spyglasses and tele-
scopes, of which I shall say more another time) which
so effectually afford us views of distant objects, in the
same manner as if they were brought nearer, that the
difficulty of distance, by their help, is very much over-
ﬁe. It is for this reason thathawhi]:e the {Earned
omination, felescope, signifies what shows us distant
things, sailors have founﬁg? a plain English name
for the same instrument—calling it a bring-'em-near.
7. Well, then! by help of a telescope, we get views
of the moon that are wonderfully minute; and such
are the daily improvements that are now making in
telescopes, that it is almost impossible to say with what
distinctness we shall come to see objects in the moon.
The distance of that planet from the earth is reckoned
to be two hundred and forty thousand miles, or thirty
times the distance from one end of the world to the
other, measured through the centre; but makers of
telescopes assure us that, if not now, yet very soon, we
shall have instruments to show us the moon as if its
distance were only sixty miles; add to which, that if,
at the time, our own sky or atmosphere is clear, we
ought to have nothing to obstruct our prospect, through
clouds or hazy weather in the moon: for the moon, as
some also assure us, has no atmosphere at all. Here,
then, is a map of the moon, such as it shows itself at
its full ; and as discovered through a telescope, though
yet a far inferior one to the powerful instruments now
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promised to us, or even to the most powerful of those
now made.

QUESTIONS.

8. How large is the moon? 4. What is the moon? What are
on its surface? Why cannot we see the mountains in the moon ?
5. Does a balloon seem smaller and less distinet the higher it
ascends? Would the moon seem larger and more distinet the
ncarer it should come? 6. Do telescopes give us the same views
of the moon as if it really came nearer to us? What do sailors
sometimes call a telescope? 7. What is the moon's distance from
the earth? Ts it said, that we shall become enabled to view the
moon as if its distance were no more than sixty miles? Is it said,
that there are no clouds or hazy weather in the moon, to interrupt
our prospect ? :

PN
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CHAPTER III.

PARLEY TELLS AGAIN OF THE MOON. EPOTS UPON THE MOON. FACE
OF THE MOON. OLD WOMAN IN THE MOON. MAN IN THE MOON.
GEBMAN PHILOSOPHER. PERUVIAN TALE OF THE SPOTS ON THE MOON,

1. You may now compare this telescopic map of the
moon with what you can yourself discover in it, at its
full, with only your little naked eyes. Bright, and
white like silver, as the moon is, your commonest view
shows you gray or darkish ﬂ or marks upon it;
and those spots or marks, which you constantly see
upon the moon, are what this map shows you more
distinetly, or, at least, more minuteg.

2. t the spots or marks, to the mere naked eye,
look like, in the moon, is variously described, both
different people, and from different causes. Some thi
them like eyes, nose, and mouth in a human face ; and
thus it is, that, besides our talking of the face of the
moon, meaning only its surface, figure, or ap; i
it is often painted as a real human face. 8ay,
that the same spots or marks are like an old woman,
bent almost dof:%ie; while others, also, tell you that
they are like an old man, who is carrying a lantern, or
else a reaping-hook, and a bundle of sticks; and is
followed by a dog. By the first of these, something,
perhaps, is alluded to, concerning Hecate, or the fabled
witch or goddess of the moon; and, by the second,
concerning the equally fabled Man in the Moon. But
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of both of these, as they have nothing to do, either
with astronomy, or with natural history, or with natural
phi]o&c)ﬁhy, I add no more.

3. uch,fﬁlt:emeaﬁlﬁme,hashleenmédand

written u e Iatter subject particularly; and, very
lately, a cﬁ?ml writer ’t-e]laJ us, that a German philo-
sopher once proposed to scale the heaven for the pur-
pose of ascertaining the fact or falsehood, that there is
8 Man'in the Moon, armed with a reaping-hook; and
that he certainly would have prosecuted his design, if
he could but have hit upon the means of making the
necessary ascent.
- 4. The Peruvians have a tale, that the spots on the
moon have been occasioned by a beast of the forest,
which, being in love with the moon, climbed up to it
and dirtied 1t with his paws. This is to be understood,
however, as a jest.

QUESTIONS.

1. Are there upon the face of the moon? How are those

ts explained by the telescope, and upon the map? 2. What
about & human face in the moon? What about an old woman?
What about an old man? What about a fabulous witch or goddess
in the moon? 3. What about a certain German philosopher?
What about the man in the moon? 4. How do the Peruvians
account for the spots upon the moon ?
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CHAPTER IV,

PARLEY DESCRIBES THE BEAUTY OF THE MOON, ESPECIALLY THE FULL
MOON, ITS EDIFICES, MOONLIGHT, &O.

1. Amona the ancients, the moon, the * refulgent lamp
of light,” was an object of prime By the He-
brews, it was more regarded than the sun, and they
were more inclined to worship her as a deity. The
day of the New Moon was observed as a festival among
many nations, and she was even worshipped by the
Pheenicians, under the name of Astarte.

2. The jfull moon, among the Spartans, was held to
be favourable for any undertaking, and no motive could
induce them to enter upon an expedition, march an
army, or attack an enemy till the full of the moon.

3. The Athenians, it appears from Plutarch, had
very terrific ideas of eclipses of the moon, and this
ignorant or superstitious conduct often proved fatal to

em, when they were about to engage with their
enemies, or enter upon an expedition. The minds of
Alexander the Great’s army were once 8o considerably
damped by an eclipse of the moon, that had not that
wily general used stratagem, by producing soothsayers,
who declared that the eclipse portended calamities to
the Persians, and not fo the Greeks, he would have
found it impossible to lead them to the enemy ; but, by
this stratagem, he revived their spirits, and began his
march by midnight.
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4. The cause of most of the numerous and different
ap nces of the moon is, that she is a dark, opaque,
and spherical body, and only shines with the light that
she receives from the sun. On this account, only that
half turned towards the sun at any instant can be
illuminated, the opposite part remaining in its native
darkness. The face of the moon visible to us is that
part of her body turned towards the earth, whence,
according to the various positions of the moon, with
regard to the sun and earth, we observe different de-
grees of illumination, sometimes a large and sometimes
& less portion of the enlightened surface being visible.

5. That a celestial object, thus beneficent and in-
teresting to us, should attract the notice of the poets,
might naturally be expected ; accordingly we find that
the bards of ancient and modern times have, under the
appellations of Cynthia, Cyllene, Phoebe, Silver Queen
of the Night, Queen of the Silver Bow, Fair Planet of
the Night, Mute Arbitress of the Tides, &c., been
lavish in the praises of her beauty, and the utility she
is to mankind. The admiration with which we con-
template the moon may arise, first, from its elevating
our thoughts to superior beings; secondly, from its
watching so widely and tranquilly over the repose of
nature ; as Shakespeare says—

How sweetly the moonlight sleeps upon this bank !

and, thirdly, because it reflects the promises of Heaven
in the serenity of its face.
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6. The effect of a moonlight evening is exquisitely

d and majestic; it is the world’s great picture, not
indeed in the ﬁ;‘i{ colours of day, but more delicately

shaded and arrayed in softer charms.
: ' Now reigns
Full orbed the moon, and with more pleasing light
Shadowy sets off the face of things.
MivToN,
QUEBTIONS

‘What was the moon called by the ancients? 'Was she ever wor-

:I:‘?pod by them, and under what name ? Relate how the Bpartans

Athenians oonsidered the full moon. What is, the cause of

the different appearances of the moon? What names have been

given to the moon? Give three reasons why we contemplate the
moon with admiration.

CHAPTER V.

PARLEY TELLS BTILL MORE OF THE MOON, TELESCOPIC APFEARANCES
IN THE MOON. ANCIENT ACQUAINTANCE WITH THE MOON, ANCIENT
AND MODERN QUESTIONE, CBESCENT, OB INCBEASING MOON, EAST-
‘WARD OF THE BUN.

1. Tee moon has always fixed in a considerable degree
the attention of mankind. I must not stop to recount
to you in how many ways it has been the object of
their thoughts and examination. In modern times the
improvements in the telescope have assisted a wonder-

minute examination of its surface. That surface -
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is held to be full of mountains, and on the tops of most
of its mountains are held to be the cups, or craters, or
circular hollows, of voleanoes. :

2. Galileo is often reputed the inventor of the tele-
scope ; and he, at least, in the year 1608, or 1609,
constructed one, and published accounts of the dis-
coveries he made with it. But, whenever, and by
whomsoever, the telescope was invented, antiquity had
not waited for Galileo, in order to form those very
notions of the moon which the moderns are proud of
entertaining. Among the verses attributed to 8 eus,
are some that describe the moon as containing moun-
tains, plains, and even cities. Democritus attributes:
the spots in the moon to the shadows of its hills
and mountains; and even its support and motion in
the heavens were philosophically accounted for by
Anaxagoras, and by others of the old Grecian schools.

8. % have shown you the fi of a full moon ;
where it is; its mountains, which cause it to offer to
the telescope that jagged internal outline which appears
in this beautiful figure of the planet, when, a little
after the new moon, it is seen as & fine crescent, to the
eastward of the sun, a short time before it sets.

4, Whether the moon has ctéies, that is, whether it
is inhabited by men, women, and children, like ourselves,
as well as other points, are matters still debated by
many philosophers ; but, in my humble opinion, you
will ulpwaya :ﬁny that this habitation is in any degree
probable. I pass, at present, to quite another subject.
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QUESTIONS.
1. Are the ;goh upon the moon occasioned by the peculiarity of

its surface? that surface diversified into mountains and valleys?
Are the mountains said to contain volcances? 2. What did the
ancient Greek philosophers say of the moon? 3. What is the
evening telesco &ﬁ:ﬂa of the crescent, or growing or increasing
moon, a little new moon ?

{ VOV
+ O |
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CHAPTER VI.

PAKLEY TELLS OF THE MOUNTAINS IN THE MOON. SIR DAVID BREWSTER §
DES(IRIPTION OF THE MOUNTAIN-S8CENERY IN THE MOON, AND HIS DIS-
AGREEMENT WITH BIB WILLIAM HERBCHEL A8 TO THE HEIGHT OF THE
MOUNTAINS,

1. Berore the time of Sir William Herschel, some of
the mountains in the moon were held to bﬁ:Of the most
extraordinary height, in proportion to those of the
earth; and you may still II:IOOh with statements of that
kind in many modern books; but “I believe,” says
Sir Willjam, “that the height of the lunar mountains
is in general overrated, and that when we have excepted
a few, the generality do not exceed half @ mile in
perpendicular elevation.”

. The following description of the mountain-scenery
of the moon, by Sir David Brewster (if, considering its
poetical tone, it can be wholly trusted), is, in the mean-
time, sufficiently striking:  The mountain-scenery of
the moon bears a stronger resemblance to the lowering
sublimity and terrific ruggedness of the Alpine regions
(the Swies Alps) than to the tamer inequahties of less
elevated countries. Huge masses of rock rise at once
from the plains, and raise their summits to an
immense height én the air, while projecting -
spring from their rugged flanks, and, threatening the
valleys below, seem to bid defiance to the laws ofz"‘
gravitation. Around the base of these frightful emi-
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nences are strewed numerous loose and unconnected
fragments, which time seems to have detached from the
apparent mass; and, when we examine the rents and
ravines which accompany the overhanging ecliffs, we
expect every moment that they are to be torn from
their base, and that the process of destructive separation,
which we had only contemplated in its effects, is about
to be exhibited to us in tremendous reality! The
mountains called the Apennines, which traverse the
moon’s disc from north-east to south-west, rise with a

recipitous and craggy front from the level of the Mare
fmbmm. In some places, their perpendicular elevation
is above four miles; and, though they often descend to
a much lower level, they present an inaccessible barrier
to the north-east, while, on the south-west, they sink
in gentle declivity to the plains.” '

. But Sir John Herschel, the son of the late Sir
William, carries us still farther, as to the description of
the mountains in the moon ; and, here, let me caution
my little readers, that I am now talking of mountains
in the moon, which are hﬁim of astronomy; and not
of the mountains of the Moon, (so called,) which are
certain mountains in Africa, and belong, therefore, to

ge{&bm hy.

3 this account of the mountain-scenery in the

moon, which (if you have not heard it before) must, no

doubt, have greatly rised you, it will still appear

very wonderful that Ssi:rgohn Herschel, by the help of

improved telescopes, is able to talk of the actual geology
o
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of the moon, or of the stratification and composition of
those rocks which Sir David Brewster so minutely and
terrifically pictures !

5. “The generality of the mountains in the moon
present,” says Sir John, “a striking uniformity and
singularity of aspect, They are wonderfully numerous,

-
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oceupying by far the greater of the surface, and
nlmol;t universally of an y circular or cup-shaped
form, foreshortened, however, into ellipses towards the
limbs ; but the larger have, for the most part, flat
bottoms within, from which rises centrically a small,
, conical hill. They offer, in short, in its highest
ection, the true voleanic character; and, in some

of the principal ones, decisive marks of volcanic siratifi-
eation, arising from successive deposits of ejected
matter, may be clearly traced with powerful telescopes.”

6. The appearance of these *“ cup-shaped ” summits,
or cralers, will be remarked as conspicuous in my

. The *foreshortening,” mentioned above, be-
longs to the Eempecﬁva of the circles, which are turned
away from the eye, upon the retiring sides of the globe
or ball Toﬂ' the moon. & —

7. The figure upon the next , besides showin
you some of these gters of the vl':)a%lc:noes in the moof
shows you also the moon in its decrease, or third
quarter ; or when only its eastern half is enlightened.

QUESTIONSB.

1. What has been said about the height of the mountains in the
moon? 2. What description has been given of the mountain-
scenery in the moon? Does 8ir David Brewster,seem to support,
at least partially, the older opinion, as to the great height ofpghe
mountains in the moon? 5. How does Bir John Herschel describe
rocks, bountains, and volcanoes in the moon? 6. How does Sir
John Hmth ‘h:]'s mular ﬂtg;f;utha numer{ms eg::ﬂrs in ﬂéw Fﬁ?:::
agree wi cire upon Parley's maps
are the craters of volcanoes? 7. What is the telescopic figure of
the moon in its decrease?
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CHAPTER VII

ABOUT THE VOLCANOES IN THE MOON. ABOUT THE LIEENESS OF THE
VOLCANOES IN THE MOON TO THOSE UPON OUE OWN GLOBE. ABOUT
THE CLOUDS AND WATER IN THE MOUN,

1. Tur existence, however, of voleanoes in these moun-
tains in the moon, was not steadily believed till they
were described by Sir William Herschel.

2. In 1778, Don Ulloa, observing an eclipse of the
sun, saw a small bright spot, like a star, near the edge
of the moon; but “supposed it to be a hole or valley,
which permitted the sun to shine through it.”

" 3. But astronomers began at length to suspect, that
the lunar appearances of this kind belonged to volcanic
eruptions ; and in 1787, (ten years after the observation
of }})on Ulloa,) Sir Wilham Herschel published what
follows: ““On April 19th, 10h. 6m. I perceived three
voleanoes in the dark part of the new moon. Two of
them are either extinet, or, otherwise, in a state of
going to break out. ., . . The third shows an actual
eruption of fire or luminous matter : its light is much
brighter than the nucleus of the comet which M. Mechin
discovered at Paris on the 10th of this month.” On
the night succeeding the 19th of April, Sir William
found his thifd voleano burning with greater violence ;
and, by measurement, he found that the shining or
burning matter must be more than three miles in
diameter : it was of an irregular round figure, and verly
sharply defined about the edges. = The two,other vol-
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canoes resembled large faint nebules, or brightish
clouds or vapours, gradually brighter towards their
centres, but without any well-defined luminous ts.
“The appearance,” adds Sir William, * of what I have
called the actual fire or eruption of a volcano, exactly
resembled a small piece of burning charcoal, when it 18
covered by a very thin coat of white ashes, which
frequently adhere to it when it has been some time
igmted ; and it had a degree of brightness about as
strong as that with which a coal would be seen to glow
in a fair daylight.”

4. The same aptﬁamnws in the moon had actually
been observed at Royal Observatory at Paris six
days before their being seen by Sir William Herschel ;
and described as like a star of the sixth magnitude, but
with a brightness occasionally increased by flashes.

5. Other French astronomers saw the same thing ;
as in the example of M. Villeneuve, on the 22nd of May,
1787. The volcano referred to is on the north-east

of the moon, about three degrees from its edge,
and toward the spot which astronomers call Helicon.

6. But, here, from the names Apennines, Helicon,
and Mare Imbrum, or Imbrum Sea, you will eive
that (as is the fact) astronomers have distinguished the
different figures on the moon as if by geographical
names; just as, in a map of the worlt{ we talk of
France, England, Mount Caucasus, and other mountains
and countries.

7. You will have also perceived, both here and above,
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that at least our older astronomers su the exist-
ence of water (that is, rivers, seas, &c.) in the moon ;
and, if a certain opinion which has been hazarded has
good foundation, namely, that there are no volcanoes
?Em our own tElohe, but where the neighbourhood of

o sea affords the access of sea-water to the combustible
materials of the mountaing; and that, where the seca
has retired, there, ancient volcanoes have ceased to
burn ; then, our newer philosophers must explain how
there happen to be voleanoes in the moon, and yet no
wadter ! %:]mve volcanoes in even the bed of the sea,
but none where the sea is not at hand.

8. I confess, in the meantime, that I do not under-
stand this history of the volcanoes of the moon ; that
is, of volcanoes where there is no water! I can just
venture to suppose them (if so required) without smoke ;
but I cannot suppose them without coloured heat, and
yet visible: I cannot, in short, suppose heat, or fire,
or the action of combustible materials, without the
presence of humidity or water ; neither can I under-
stand that there should be, in any part of creation, the
presence and activity of one element, or of any com-
pound of elements, without the presence and activity of
all elements, and of all the elemental compounds.

9. Happily, too, for the credit of 1:{: ine, Pro-
fessor Gruithuisen, of Munich (an indefatigable explorer
of the moon), has just now come to the belief, that the
moon has clouds, and consequently an atmosphere.
But, if the moon has clouds, it consequently has waler.
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The Professor says, that his telescope has lately shown
him those two mountains in the moon, that have been
called Eudoxia and Aristotle, covered with a number of
points, which have afterwards changed their position ;
and these moveable points, he is of opinion, can be
nothing else than clouds.

QUESTIONS.

1. When did the existence of voleanoes in the moon begin to be
believed ? 2. What did Don Ulloa ohserve in the year 17782
3. What discovery was made by Bir William Herschel, in the year
1787? 4, 5. Were 8ir William's observations concerning the exist-
ence of volcanoes in the moon, confirmed by those of other astro-
nomers? 6. Have astronomers given names o regions, mountains,
valleys, and other places, upon the moon, as g@%n hers give them
upon the earth? 7. Hasanything ever been said aboutseas, rivers,
and other waters, actually existing in the moon? Has an opinion
ever be%n expressed, that where there is no seas, there can be no
voleano

CHAPTER VIII.

PARLEY STILL TELLS ABOUT THE MOON. WHAT THINGS MIGHT BE BUP-
POSBED TO BE BEEN UPON THE EARTH, IF THEKRE WERE ASTRONOMERS
AND TELESOOFPES IN THE MOON.

1. I sBouLD never have done, if I were to tell you
only a hundredth part of what is to be said concerning
the moon ; but there are some particulars still untold,
either 8o new, or so rarely mentioned, or o very enter-
ining, that I cannot omit to add them.
2. You have been startled by much that you have
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heard of the close acquaintance of modern astronomers
with the moon. The old astrologers could hardly have
gretended to more, though of a very different kind.

ut the acquaintance of the inhabitants of the moon
(supposing that there are such, and that they are as
we]f provided with telescopes as ourselves,) with most
things upon the earth, is still closer than ours with the
things of the moon, if we can believe M. Quételet, a
living and highly respectable authority, and a man of
science, peculiarly devoted to the study of subjects of
exactitude.

3. ““ Our vast continents, our seas, even our forests,”
says M. Quételet, (Astronomie Elémentaire, Paris,
1826,) “are visible to them ; the; erceive the enor-
mous piles of ice collected at the Poles, and the girdle
of vegetation which extends on both sides of the equa-
tor ; as well as the clonds which float over our heads,
and sometimes hide us from them. The burning of a
forest or town could not escape them; and, if they had
good optical instruments, &ey could even see the
building of a new town, or the sailing of a fleet.”

4. But some, at least, of these things will appear
the less incredible to you, the more you know about the
real intimate relations between the earth and moon;
and the reported facts which follow, will perhaps assist
you in that respect.

5. It frequently happens, about three or four days
after the new moon, that within the crescent appears
the rest of the figure of the moon. I have represented
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this appearance in the beantiful figure which forms m
Frontispiece ; and which I will, here, consider only az
showing the ash-coloured light which covers so large
a part of the disc, and which is that of which I am now
speaking. :

6. This phenomenon is what the French call Za
lumtere cendrée, that is, “ the ash-coloured light;”
and it arises from the reflection of the light (that is, of
the sunshine) from the earth upon the moon, which
thus illuminates, to a certain degree, that face of the
moon which is presented to the earth. The thin cres-
cent, at such a time, reflects to us the full blaze of the
solar light ; and the rest of the surface of the moon
reflects to us the light reflected upon it from the earth ;
—a light similar to moonlight, except that this earth-
light goes to the moon from a body thirteen times

than the moon, while moon]:'? t comes to the
earth from a body thirteen times less !

7. It is observed that this lumiere cendrée is brighter
upon the moon when the continents of the earth are

posite, than when either the Atlantic or Pacific
&n is in that position. The sea reflects less light
upon the moon than the dry land ; and uently the
latter, in those circumstances, reflects less of the lumiere
eendrée upon the earth.

8. But here, again, you will understand, why the
spots, or dark parts of the moon, have sometimes been
called its seas and lakes—its brighter parts being taken
for dry land. According to others, however, the moon
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has no water whatever ; and its spots are dryvales, and
cavities and basins, and shadows of mountains; but all
without the refreshment of a single drop of water. I
have questioned this already, and cited at least one
astronomer to the contrary.

9. The moon, too, it 18 equally said, is without an
atmosphere, that is, without a¢r, (though Bir David
Brewster, as we have seen, lifts his lunar mountains
into lunar “air,”) and without clouds or vapour. But
none of these things are finally agreed upon, even by
our living astronomers ; and, if we consult their various
writings, we shall find that there is still room for in-
quiring whether the moon has air, that is, an atmo-
sphere; whether the moon has wafer; and even
whether its light is really but a light borrowed from
the sun; that is, a reflection of the light of the sun;
and not a light of its own, drawn forth by the action
of the mass of the sun? As to clouds, which are
vapour, and which directly imply the presence of water,
I gve told you that M. grmtgnmen believes himself to
have discovered them on the mountains in the moon.

QUESTIONS.

8. What does M. Quételet think of the sights which might be
seen upon the earth from the moon, g]ppoaing that there were in
the moon people like ourselves, and telescopes like ours? 6. Do
the French astronomers, after the ancienta, apply to a certain a

nece of the moon the name of la lumiére cendrée, or “ ash-
coloured light :" in Latin, lumen fncinerosum ?

- N
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CHAPTER IX.

ABOUT THE INFLUENCES OF THE MOON UPON THE EARTH, AND OF THE
EARTH UPON THE MOON, ABOUT THE INFLUENCE OF THE MASS OF
THE MOON. ABOUT TIDES,

1. Ay the bodies composing the universe exercise
influences over each other. The earth influences the
moon ; the moon influences the earth. .

2. The moon is a body, and it is a luminous body ;
anditagpemtoexemiaeinﬂuenceabothaaabodyand
as a light,

3. As a body, that is, as a mass, it exercises the in-
fluence of attraction or gravitation ; and of this influence
of the moon’s attraction, a conspicuous effect is gene-
rally thought to be the production of the tides of the
ocean, from which proceed the tides of the rivers, of
which ;the mouths are open to the ocean. There are
other opinions of the cause of the tides; but this is
what is taught by Newton, and is in the following man-

ner exﬁlained —

4. In the diagram which I here show you, M repre-
sents the moon, o the earth, z n, the highest parts of
the water caused by the moon’s attraction. Now let it
be observed, thatthe power of gravity diminishes as the
square of the distance increases; and therefore the
waters at z on the side of theearth ABCD EF @ H A,
next the moon M, are more attracted than the central
parts of the earth 0 by the moon, and the central parts
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are more attracted by her than the waters on the
opposite side of the earth at n ; and therefore the dis-

tance between the earth’s centre and the waters on its
surface, on the opposite side to the moon, will be in-
creased. For let there be three bodies at m 0, and p:
if they are all equally attracted by the body , they will
all move equally fast towards it, their mutual distances
from each other continuing the same. If the attraction
of n is unequal, then that body which is most strongly
attracted move fastest, and this will increase its
distance from the other body. Therefore, by the law
of gravitation, m will attract ® more strongly than it
does 0, by which the distance between ® and o will be
increased : and a spectator at o will perceive = rising
higher towards z. In like manner, o being more
strongly attracted than p, it will move farther towards
u than » does; consequently the distance between
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o and » will be increased; and a spectator at o, not
perceiving his own motion, will see D receding from him
towards n ; all effects and appearances being the same,
whether D recedes from o, or o from p.

5. According to later philosophers, however, the tides
are piroduced by the combined influences of the moon and
the sun ; and even still present an astronomical problem,
the most difficult of solution, and hitherto the least satis-
factorily disposed of.

6 Great exertions are at present in the pro, of
being made to obtain, by means of . continual o -
tion in a variety of places throughout the world, and by
the most careful registration of facts, a more complete
account of the tides, tending to the discovery of all
their causes, than any that is yet >

7. Laplace i8 a defender of the theory of Newton.

CHAPTER X.

ABOUT THE INFLUENCES OF THE LIGHT OF THE MOON. ABOUT THE
WEATHER. ABOUT THE CHANGES OF THE MOON. ABOUT OLD MOONS
AND YOUNG MOONS. ABOUT NEW MOONS, FULL MOONS, HALF MOONS,
AND THREE-QUARTER MOOKS., THE BAILOR'S VOYAGE TO THE END OF
THE WORLD, AND HIB DIBCOVEEY OF THE HEAFS OF THE OLD MOONS.

1. Ir the question of the influence of the moon in re-
spect to the tides is still open to examination, much
more so is that of the influence of the moon upon the
weather.
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2. The ancient and general persuasion is, that
changes of the weather follow changes of the moon.

3. The proof must depend upon accurate observa-
tion ; but there are difficulties even in the way of the
theory, if we strictly consider the real history and
nature of the moon.

4, I shall leave it to my little readers to form a
better judgment of the whole matter hereafter, when m
have grown older, and learned a great deal with whi
they are unacquainted at present, and which even my
lit:f;s book, instructive as well as entertaining as it is,
by no means pretends to teach them. There are one
or two points, however, which, even now, they may
mﬁ comprehend, and which it may be very useful
to tell them about here.

5. What are the changes of the moon? There is a
story of a sailor, who, having said that he had sailed
to l;ine end of the world, and having been asked what
there was at the end of the world, answered, in the
first place, “A high wall.” But, being further asked,
whether he had not had the curiosity to chmb the wall,
high as it was, and see what was upon the other side of
the wall, or beyond the end of the world, then replied,
that he had Zma 8o, and that what he saw wasr:Pheap
of old moons !

6. Now the old sailor had drawn upon his fancy in
order to satisfy his inquirers, and also not to be thought
deficient either in curiosity or enterprise ; and therefore
talked as if he believed that the old or worn-out or
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east-off moons, being the rubbish of the lumber of the
heavens, were finally thrown over the wall at the end of
the world, like a gardener’s rubbish, and dead roots of
flowers, outside the wall at the end of his garden !

7. But what is the opinion of my little readers them-
selves, about these same old moons? When they hear
about the old moons, and young moons, and new moons,
full moons, half moons, and three-quarter moons, do
they believe, as they ought to believe, that all these
moons are one moon ; and that this one moon is the
only moon which mankind have ever had to gaze at, or
to ge ].ightegell:;y, since the very earth upon which they
tread was itself young and new ?

8. And, besides believing that there is not, nor ever
has been, more than a single moon, do they believe
rightly concerning the real wnchangeableness of this
single moon ? they know and believe, that the
moon (even unlike the sun and all the planets, of which
from time to time, we see each part of the whole cir-
cumferences,) is so very uniform, so truly most un-
changeable, that it never turns to the earth but one of
all its sides?

9. There is, then, but a single moon, and of that
Eiﬁle moon there i3 never any change. When my
little readers see in the sky, sometimes a thin bow-like
moon, sometimes an oval moon, and sometimes a round
fall moon ; when they hear of young moons and old
moons, of whole moons, half moons, three-quarter
moons ; of growing moons, and of waning or decreas-
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ing moons ; and when they see such pictures of the
moon a8 those at my pages, 15 and 18, I am fearful
that they may think even the one moon sometimes
larger and sometimes smaller; that there is more of it
at one time, and less of it at another ; that it is actually
smaller when young and new, like my little readers
themselves ; and that it grows larger as it grows older,
88 is to be their own case too !

10. But my Frontispiece, among its other uses, will
greatly help to undeceive my little readers in this
respect. It shows them that the crescent, or young or
growing moon, at my page 15, and the decreasing or
waning moon, at my page 18, (though, because they
are all that, for the time, is Zight of the mobdn,) are but the
lighted or illuminated parts of & whole moon, of which,
for the time, all the remaining part is dark, and only
invisible because it is dark; and which is always a
moon of one unchangeable size, magnitude, or volume ;
of one density, or closeness of matter; and of one mass,
or one quantity of matter; besides (what they will
learn elsewhere) that even this one unchangeable moon
always turns to the earth one un ble side; so
that the moon is not even variable with respect to the
earth, as the earth is variable with respect to the moon,
turning to it sometimes one of its continents, and some-
times one of its oceans !

11. The moon, therefore, has no real changes. But
what is it, then, that we mean by the phrase, changes
of the moon? We mean, changes of the phases,
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or |appeamnces, which the moon periodically puts
on!

12. And what, then, are %ﬁﬁgﬁs of phases or
appearances of the moon ? Nothi t the ¢ of
the quantity and places of the light which that B?gg of
the moon which alone we ever see, periodically is able
to display to us! The cause of these changes of
places and quantity of the light of the moon, upon the
only side that is ever turned to us, (for the quantity of
light upon the whole surface of the moon is daily equal,)
I shall hereafter tell you; but it may be well to show
you, even now, a figure of the sun shining upon the
moon, while the moon is revolving round the earth ;
and, in looking at which, you will take care to remem-
ber, that all the moons that are there drawn represent
but the one moon in the different parts of its orbit round
the earth, accompanying the earth in the earth’s orbit
round the sun.

13. There is no cl , therefore, of the moon,
except as to the change of the amount of illuminated
surface, which, from time to time, the moon is able to
show to the earth. There is no change of the moon,
except a change of the moon’s light. There is no
change as to the mass of the moon ; it is to the attrac-
tion of the mass of the moon that we attribute the
phenomenon of the tides ; but what is there left, except
the changes of the Zight of the moon, to which to
attribute the moon’s production of the changes of the

weather ?
D
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14. The mass of the moon is always equal, and the
motion of the moon is constant. The moon passes
daily and regularly through all the meridians of the
heavens, or over the longitudes of all the portions of
the earth ; and the action of the tides, or the changes
in the heights of the ocean in all its different parts, are
regular and daily also. There is consistency, therefore,
at the least, in supposing a connection between the
regular daily changes of place of the moon, and the
regular daily changes of the heights of the of the
ocean, or the rise and fall of the fides; but what is
there reasonably to connect the changes of only the
light of the moon, with the changes of the wind and
weather ?

15. The action, both of the mass of the moon and of
the light of the moon, is equal over all parts of the
earth ; but the winds and weather are regular upon
some parts of the earth, and irregular upon others.
Can the equal action of the mass and of Light of the
moon in all parts, be the equal cause of the re-
gularity in one place, and of the irregularity in another ?

16. I have said more to my little readers, about the
complicated question of the influence of the moon upon
the changes of the weather, than I should have per-
mitted myself, if it had not seemed to me that the

ints which I have thus brought forward will greatly

p them in their reflections upon the nature and his-
tory of the moon, and consequently in their knowledge
ofr{ot.h. But I have some things still to add, about
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the light of the moon, which I reserve for my next
chapter. e light of the moon (the sole subject of
change in the moon) is certainly a powerful agent in
nature, or has powerful influences upon the earth and
most things that belong to it ; but is it only to changes
of the light of the moon, that changes of wind and
weather are usually ascribed ; and can these dz?g]es of
the light of the moon (regular all over the ) be
the causes of the changes of wind and weather, re-
guillnr upon some parts of the earth, and irregular upon
others ?

CHAPTER XI.

MORE ABOUT MOONLIGHT AND ITS INFLUENCES. ABOUT THE FREEZING
INFLUENCE OF MOONLIGHT. ABOUT THE NATCRE OF FROST, OR PHE-
NOMENON OF FREEZING. ABOUT CERYSTALLIZATION. M. BECQUEREL
AND MR, CROSSBE. ABOUT PLAYING AND DANCING BY MOONLIGHT.

1. I HAVE said that even the light of the moon is con-
fessedly a ‘powerful agent in nature; or that, in other
words, it powerful influences upon the earth, and
upon most of the things belonging to the earth., I am
not going to talk much upon that large subject; but
only to mention a striking and beneficent example.

2. Would you believe that light is able to geaza, as
well as to warm, the objects which it falls upon? Yet
this is said to be the operation, in certan circum-
stances, of the light of the moon! You must hear me
patiently.
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3. Very odd things, indeed, are said, and have
always been said, of the light of the moon; and, in
truth, it is right I should you, that all things bad
and disagreeable have been ascribed to it, as well as all
thiigsBsgrmmﬁcmtﬁ, i things

. But its ing, wi to thi roper to

be fmz.en, i8 esteemed a goofleapeﬁe frosts m]i::'heP:;rly

, of whmh asto many of their effects, we often

ﬁomp eat value to the growth of

plants. For the moonh ht nights in spring cause

water to freeze before it is oolcl enough to in the

dark ; and thus we have the benefit of frost without
exposure to great cold !

5. The buds and leaves of plants, if exposed, on a
clear night, to the full moon, are found to be frozen,
though the thermometer remains many degrees above
the freezing point !

6. I must here however, add a word or two upon
what I have said of the coldness or comparative absence
of heat, in the light of the moon, with reference to its
established crystallizing or freezing power.

7. The act of freezing is the act of forming crystals
of the matter of fluids. But, according to M. Bec-
querel, who succeeded in the electrical formation of
many crystals, light is one of the elements required for

tion.

8. Cold is only the absence of heat. Fluids, then,
being cold through the absence of the sun, is it the light
without heat of the moon, which causes them to freeze ?
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9. But Mr. Crosse, who, with others, has followed the
track of M. uerel, (and who, with so much modesty,
has made such extraordinary advances in modern
science,) declares light to be unfavourable to the pro-
duction of crystals; and thus, if he is right upon that
subject, he overturns my attempt to refer the freez-
ingkinﬂuence of moonlight to that Zight unaccompanied
by heat.

le. ‘What has been called the coldness of the light of
the moon, must be only this : that the moon shines in
the absence of the sun, and that its light (that is, com-
paratively ing,) i8 without heat.

11. I shall tell you more of this freezing or crystal-
lizing power of the light of the moon ; but now let me
close tg’s chapter by calling to all our recollections the

g ""T"_,‘ L ¥

merry play of “boys and girls” by moonlight, when, as
the song says,
* The moon does shine as brighl. as dsy ,"
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and yet recommending you not entirely to forget those
ill stories of moonligit.towhich I have alluded ; and
which make it probable, that such as very much in-
dulge in the beauty and cheerfulness of that light
abroad, should, at the same time, be hearty, and be
taking exercise. :

CHAPTER XII.

TELEECOPIC DISCOVERIES IN THE MOQOON. BIR JOHN HERBCHEL MIsS-
BEPRESENTED. IMPERFECTIONS OF TELESCOPES INCREASING WITH
THEIR POWERS. THE MONSTER IN THE HEAVENS, THE BTORY OF
THE POOR HOTBE-FLY.

1. I BAVE given you some account of the geographical,
and even geological, discoveries which Sir John Her-
schel believes himself to have made, by means of his
telescope, in the moon. I have also told you of the -
mountain-scenery, described by Sir David Brewster,
upon the surface of that satellite of the earth.

2. Whether Sir John Herschel hasf Iﬁlen re];lflj any
de too hasty in persuading himself of the reality of
w};sa.Telie believes himself t.ogsee, is more than ;j(;ur
friend Parley can presume to say; but some of his
statements have been attacked in , and ridiculed,
in the form of mock productions from his pen, in the
United States of North America. In the latter coun-
try, a well-written pamphlet, entitled & “ Supplement to
the Edinburgh Jo of Science,” was filled with a
pretended account of lunar discoveries by Sir John;
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and the jest has led to a graver imposition, in which, as
the copy of a New York advertisement will show, a
panoramic paintineg is offered to view, displaying the
moon as pretended to be seen by our English astro-
nomer —

* GraND MoviNg PAaNorama oF THE Moo, painted on upwards of
one thousand feet of canvas; being a brilliant illustration of the
. scientific observations made by the most eminent astronomers, of
the surface of the moon ; showing its various mountains, voleanoes,
lakes, rivers, &c. ; to which will be added, the reported lunar ob-
servations of Bir John Herschel, in which will be seen the inhabit-
il'v;tsz‘animak, Jforests, &c., with their natural motions, to describe
ife.

8. Upon this subject, 8ir John Herschel, writing
from the Cape of Good Hope to M. Arago, talks of
“ the history of his prefended discoveries in the moon ;”
and professes to be amused, that * there are people silly
enough to believe every extravagant tale which is
set before them.” You must be eautious, therefore,
how you listen to any of these ‘ prefended discoveries.”

4. I may tell you, too, in this place, that all the
sup astronomical discoveries, made or to be made
with the very powerful modern telescopes, will require
strict examination. A difficulty, not yet surmounted,
in mnkiniﬂllenﬂes for telescopes is this, that neither
care nor skill are sufficient to prevent the occurrence of
minute imperfections in the glass; and that these
minute imperfections, the ter the power of the
instrument constructed, are g:fr.mel\res the more highly

-
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magnified, and made capable of deceiving the astro-
nomer, a8 to what he really sees in the heaven. You
know the story of an observer of a late eclipse of the
sun, who was thrown into consternation at the sight,
through his telescope, of what he thought an enormous
monster in the air; but that turned out to be only a
poor house-fly, which had contrived to get into the
tul:;mn.::d had become confined between the two object-
g s .

CHAPTER XIIT.
PARLEY TELLS ABOUT THE 5UN,

1. Tee sun is one of the millions of stars which have

their places in the glorious sky. The sun is a star,

andaﬂtheatammsuns. Itis thus that says the poet,
“ One sun by day, by night ten thousand shine I”

2. The sun is a very small star ; but because it is
the star which is immessurably the nearest star to the
earth, therefore it appears, from the earth, immeasur-
ably the largest of the stars.

:—{ It looks larger than the moon, and it is beyond
imagination larger. It is prodigiously further off than
the moon, but much less so than any of the fixed
stars.

4. The sun is the source of light and heat to all the
planets of its system. I shall tell of its system pre-
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sently. If the sun were taken away, the earth would
have no light but the dim twinkling of the stars. It
would have no day, but only a perpetual night. It
would have no spring nor summer. There would be
always winter. ﬁ:e rivers and springs would be frozen
up. The grass would grow no more. The trees
would die, and all the fruits of the earth would perish.
All the earth would be covered with snow and ice, and
men and animals would die from cold and hunger.
There would be desolation everywhere around, and
nothing but & universe in which no plant could flourish,
nor anything have life.

5. t would happen to the earth would happen
also to the moon. e moon would receive no light,
either from the sun or from the earth. The earth,
therefore, would receive no light from the moon, any
more than from the sun. There would be no moon-
light nights ; no changes of the phases of the moon.

6. Such, even as to light and heat alone, would be
the awful wmw of the event, if the sun were
taken from its How beautifully does it seem to
come up from the east in the morning! How joyous
are the birds at ite return, after it has been absent
during the night! How fresh and blooming, too, are
the flowers in the spring, when the sun has thawed the
gnows, or removed the cold of winter ! How green are
the fields! How soft and balmy is the air !

7. The sun is to us the most a.stonishi;iof all
heavenly bodies. It is an immense globe, much larger
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than the planets altogether. It is eight hundred and
eighty-three thousand, two hundred and seventeen
miles in diameter; and about two millions seven
hundred thousand miles in circumference. It is one
million three hundred and eighty thousand times as
large as the earth, or nearly a million and a half,
This immense globe is the centre of its system ; that is,
it is in the middle (or nearly in the middle) of the
orbits of its planets. It gives light and heat to all.

8. The sun is no doubt a solid globe, and has
probably an uneven surface, like the moon. It is
covered with a very bright substance, which gives it
its shining appearance.

9. Sometimes this bright substance appears to open,
and with a tel you seem to see through the

ings, to the dark body of the sun. These openings
form what are called the spots on the sun. Sometimes
these spots can be seen by the naked eye, but generally

are only visible through a telescope.

0. It would take me a great while to tell you of all
the benefits we derive from the sun. The truth is, all
our comforts, almost all our pleasures, and even our
whole existence, depend upon that glorious luminary.
Such are the numerous blessings it bestows upon us,
that some nations have worshipped it, as the source of
every good. Let us, rather, look up with thankful
praise to that Almighty Being who created the sum,
and who commanded it to shed its benefits upon the
world that he had made.
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QUESTIONS.

4. Where do the light and heat come from? What would be the
effect in our world of taking away the sun? 7. What is the most
astonishing of all the heavenly bodies? What is the diameter of
the sun? Its circumference? How much larger is it than the
earth? Where is the sun placed? What does it give to the
planets? 8. What gives the sun its shining appearance? 9. How
are spots on the sun caused? 10. What are some of the benefits we
derive from the sun? Why have some nations worshipped the
sun? What ought men rather to worship ?

CHAPTER XIV.

PARLEY EXPLAINS THAT THE EUN 18 NEITHER A DIBC NOB GLOBE OF
FIRE, AND THAT IT I8 IN NO DANGER OF EURNING ITSELF OUT.

1. Ox the tops of the Himalaya mountains, which rise
in the north of India, and reach a height of twenty-
seven thousand feet above the level of the sea, the air is
extremely rarefied, or thin, and the light of the sun, by
experiment with the thermometer, is found to be accom-

. panied with no discoverable heat. These summits, in
short, which therefore supply a name fo the mountains,
are a region of perpetual snow. _

2. In every other case, also, of great elevation above
the sea, or above the lower levels of the land, (as of the
Andes in America, the Cong mountains in Africa, and
the Alps in Switzerland, and of innumerable lower
eminences,) the higher we ascend, the colder we find
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the temperature ; and, at certain heights, perpetual ice
. the high of th h

3 ts into er regions e atmosphere
by means of those halloons, in drawing your atte;zlpon to
which I began my present volume, ver the same
truth ; that 1s, that tﬁ higher we ascend, or the further
we leave below us that denser atmosphere which imme-
diately adjoins the sea and the lower levels of the land,
the colder we find the temperature, and the less dis-
coverable heat accompanying the sun’s light.

4. But, as opposite facts, in the Arctic regions, and
in other situations of which the atmosphere is still
comperatively dense or thick, while we stand upon beds
of ice, that are neither melting or likely to melt, except
upon the surface, we are often scorched by the heat that
we find accompanying the light of the summer’s sun.
The heat, therefore, 18 in the atmosphere of the earth,
andnotman h.miwhichﬂowsto us from the sun.

5. And yet, ittle readers, we are all apt to fancy,
and thewurldhaseverbeenapt to fancy, that the heat
which we feel in the presence of the sun’s light, (though
we often feel heat also in its absence,) must come
to us from the sun, in company with its light; or, in
short, that the light of the sun is the light of a fire;
that the sun is a fire—a disc or a globe of fire; and
farther, that the sun being a fire, it is a fire which "must
one day burn itself out ;—that its heat must diminish
or decay ;—that it is a burning substance which must
at last burn itself out !
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6. But it will be plain to you, that, were there any-
thing like truth in these representations, the very
reverse of what I have been mentioning must happen.
You know that the nearer you approach to a fire, the
hotter you find your place ; whereas, I have assured you
experience shows, that the nearer we approach to the
sun, (that is, the further we go from the centre of the
earth, even with the sun over our heads,) the colder is
our situation !

7. That the sun gives light ; that it is a luminous or
sghining body; and that, in some manmer, its action
upon our atmosphere (an action effective in proportion
to the density of the atmosphere) produces the atmo-

spherical heat of which we know so well the experience; -

ese things are certain. But the sun, though lumi-
nous, is not fiery ; though shining, it is not fire, The
sun is no burning disc, nor burning globe; it is in no
danger of burning itself out; and it no heat, nor
any material of heat, respecting which there is the least
danger that it will either fail or lessen.

8. In truth, it is at present supposed by some, that
the light and heat of the sun are to be ascribed only to
electrical causes. You must. hereafter make yourself
acquainted with what is electricity.

QUESTIONS.

1. Do we find the air the colder, even in the midst of the brightest
sunshine, the higher we ascend from the level of the sea, or of the
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plains; though in so doing, we ascend by so much the nearer to the
sun? 2. Are the tops of very high mountains covered with Eer
petual snow? 4. In some situstions, do we feel excessive heat
under the sun, even while we are standing upon ice which neverthe-
less continues unmelted? 5. Has it been fancied that the fire of
the sun is likely to burn itself out? 6. What contrast may be ob-
gerved between the effect of drawing nearer to a fire, and that of
drawing nearer to the sun? 7. Is the sun, nevertheless, the cer-
tain though hidden cause of the light and heat which we enjoy?
Is it plain, that, to whatever changes the sun may really be liable,
there is no reason to suppose that either its light or hengm liable
to progressive extinction or decay? 8. Do some ascribe the light
smfhmt of the sun only to electrical canses ?

CHAPTER XYV.
PARLEY TALKS OF THE LIGHT OF THE SCN, AND OF THE SUN'S EPOTS.

1. TrE intensity of that light which covers the face of
the sun, and which the sun diffuses through our atmo-

here, may be judged of by comparing it, in
;P;th instances, mprhfﬂtie amount and the inmm of the
light of the moon. We can look at the moon, but we
cannot look at the sun; and the light of the moon,
though brilliant, yet leaves the atmosphere so dark that
it interrupts our view, neither of the light of the stars,
nor of the deep colour of the surrounding sky. In
general, while the sun shines, the sky a to us but
of a light azure, and we see nothing of any heavenly
body but itself; though sometimes the moon, and some-
time:u?na or other 0fg the planets, form an exception to
the rule.
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2. The cause, in the meantime, of the sun’s lumino-
gity, remains uncon_]ectured or not go conjectured as to
satisfy our minds. It is not fire, but what then is it
else? Is the sun luminous th.roughout or, has it
luminous clouds, or a luminous atmosphere only, with
a dark and solid body beneath ?

3. Sir William Herschel was of opinion, that the sun
consists of a dark opaque body or nucleus, in the atmo-

here of which float luminous clouds that compose its
:Emm' ing matter. The inferior brightness, and, at the
same time, the uniformity of colour of these shallows,
he explained by supposing that these clouds consist uni-
formly of two strata, of which the uppermost or outer-
most i almost immeasurably the brightest; while the
lower, or inner stratum, or that nearest to the dark
body of the sun, is of very inferior lustre.

4. Leaving, however, these things as unsettled as I
find them, I shall only tell or remind my. little readers,
that the sun is not even that uniform ball or dise of
light or fire which it seems to their eyes; but that, in
spite of all its dazzling golden lustre, it has spots and
variations of light and figure upon its face, like the face
of the moon ; though none of them of that permanent
character which ena les us to draw a map of the sun in
the same manner that we draw, and that I have exhi-
bited to you, in & former chapter, a map of the moon.

5. Stll, I venture to show you, now, a figure of the
dise of the sun, darkened wi large spots ; but, in the
disc of the sun, the number, and the ﬁgure and the
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size, and the place of all the spots, are in constant varia-
tion. They are sometimes so large as to be seen with
the naked eye. Herschel, in the year 1779, observed

one which was about fifty thousand miles in diameter ;
or moreihthan gix tlm?_a t]l;zedjametar Efftihe earth.

6. The changes o , S1Z6, Al , & to
depend, in part at leaaf, upon the mtah%ﬁf Bfﬁ:nn
For they are thought not to move round the sun, but
with the sun. If, then, the spots were permanent, the
same spots ought to return at regular intervals, and we
ought to be able to draw maps of the two hemispheres
of the sun, like those we draw of the two hemispheres
of the earth.

7. The spots, if observed for two or three days in
sucoession, seem to have moved, during that time, from
east to west, across the body of the sun; but this (the

E
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spots being supposed to be fixed) is because the sun has
been revolving upon its axis from west to east.

8. When a spot begins to be seen upon the eastern
limb or side of the sun, it appears like a thin black line.
As it advances towards the centre of the sun, its breadth

ually increases. As it approaches the western limb,
it returns to its former figure of a thin black line. This
is what you see in these several figures of the same

9.9.80.0¢

spot, as observed by Hevelius upon several successive
ys. The seven spots, or double spots, which you may
count, show the narrow figure of the spot at its first
appearance, and its progressive increase of breadth, as
it approached the centre of the disc of the sun. ;
9. But the same changes of appearance would hap
if you were to fasten a black patch upon the side of a
ghlobe, and then turn the globe on its axis; so that, if
e spot has a fixed place upon the sun, the sun, turning
upon its axis, must be the real cause of these changes of
appearance. These changes and motions of the sun’s
spots prove, therefore, what we could not otherwise cer-
tainly know, that the sun, as I have before told you,
revolves upon its axis. :
10. The period of the sun’s rotation, or revolution
upon its axis, and of the consequent revolution of the
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:Eoﬁ! is different according as the spots are viewed from
eral planets above and below the sun. ' From the

Earth, it is twenty-five days, nine hours, and fifty-six
mmntes but, as seen from the superior planets, or
Mars, Juplt-er &c., the time is shorter; and as seen
from the inferior p]nmts. it is longer. From Mercury,
the number of days is thirty-five ; or, almost ten days
longer than from the Earth.

11. But the spots, thongh subsisting for a time, are
E no means and when they dlsappear,

eir places, ess, as ofhen oectz'urs, they I::reg;uweeded
in those v ts of peculiar brightness, re-
turn to th‘:rg by o ppearance of the sun’s surface.

12. Once, while Dr Long was examining the sun’s
image, as received upon a sheet of white paper, he ob-
served a h:gomund spot divide itself into two, and each

fly off from the other mth immense velocity.

13 Dr. Wollaston, loo at the sun through a
twelve-inch reflector, mtn a similar phenomenon.
A spot, which he was expressly observing, burst into
pieces, like a piece of ice ; and the pieces slid away from
each other in various d:rectlons as sometimes happens
when we throw a piece of ice upon the surface of a
frozen pond !

14. I have given you to understand, that besides
dark spots, there also appear, from time td time, u
the face of the sun, spots of peculiar brightness. You
have often heard the saying, that there are *spots in
the sun,” meaning that the most perfect things have
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blemishes ; and therefore the idea of the sun’s dark

ts cannot be quite new to you. But perhaps you did
;I;ct)' know till now, that the sun, intense?‘?bn%ﬂht as its
whole surface appears to us, has sometimes spots yet
more intensely bright! The dark spots were formerly
called maculs, the bright spots facule ; but Sir
William Herschel, who, between the years 1779 and
1794 inclusive, added so much to our knowledge of the
sun’s spots and other superficial appearances, changed
likewise all the names. For these, 88 well as for the
long list of descriptions and opinions concerning these
things, you must hereafter look into the writings of
astronomers.

15. The spots have been matter of constant observa-
tion, ever since the time of Galileo and the improve-
ments of the telescope. But from the year 1676, to the
year 1684, there was not a single spot on the sun.

QUESTIONS.

1. Is the light of the sun prod:'ﬁiouly superior to that of the
moon? 2. Has it been satisfactorily explained of what nature is
the sun, so that it is luminous, or gives light? 3. What is Sir
William Herschel's opiniou of the composition of the sun, and the
source of its luminosity ? 4. Is the face of the sun often obscured
by dark spots of considerable gize? Why cannot we show those
spots in a map of the sun, as, in a map of the moon, we show the

ts of the moon? 5. What was the size of a spot in the sunm,
observed by Herschel in the year 17797 7. In what direction are
the spots of the sun observed to move? 8. Does a spot, while it
remains, continually change its apparent figure as well as place?
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Was this remark exemplified in & spot observed by Hevelius, and
what is the reason of the change? 9. What is proved by the ap-
parent changes and motions of the sun’s spots? 10. Are the ap-
parent periods of the rotation of the sun and its epots the same,
whether viewed from one planet, or from another? Is it different
as to the superior and inferior planeta? What is the period as seen
from the earth? What, as seen from Mercury? 11. Are the dark
spots ent? Do very bright spots often succeed to them ?
Are both dark and bright spots fl succeeded by the ordinary
appearance of the sun's surface ? 12, t was seen by Dr. Long,
concerning & dark spot? 13. What by Dr. Wollaston? 14. What
name was formerl en to dark spots? What to the bright spots?
Who has parti y observed both, and given to these, and to
other temporary appearance of the sun, new names? 13. How long
have the spots been made matter of observation? At what time,
and for how many years together, was there not a single spot to be
seen upon the face of the sun?

CHAPTER XVI.

ABOUT OFENINGS, FHALLOWS, INDENTATIONS, AND PORES ; AND ABOUT
OTHER TEMPORARY APPEARANCES UPON THE SURFACE OF THE BUN.

1. Trouver I have referred you, for many of the ap-
mmnces observed by Sir V'Fil].iam Herschel upon tﬁe
of the sun, and for the names by which he distin-
guished them, o your future reading of larger astrono-
mical books, yet some of them are so extraordinary, and
80 likely, in ﬂ{eir description, to stimulate your curiosity,
that I shall mention a few, under their names of Open-
ing2s, Shallows, Indentations, and P:Jlres. T
. Openings are appearances under w. o
and opaque b%';ly of sun becomes visible, caused by
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a removal of the luminous clouds which commonly sur-
round the whole.

3. One of these openings, with a shallow about it,
and seen on the 4th of January, 1801, a good way past
the sun’s centre, is represented in Fig. 1. The opening
is the smaller and darker spot, and the shallow is the
larger and lighter part of the figure. On the western
side of the shallow, its thickness was visible, all the way
from its surface downwards; but on the eastern side
only the edge of the shallow was visible, so that its
thickness could not be seen.

4. Shallows are places from which the luminous
clouds of the upper surface are removed ; but this re-
moval itself causes them to be in some degree hollows ;
the spaces which they occupy being lower than the ge-
neral surface of the sun. They generally begin from
the openings, or else branch out from ahaflowa already
formed. metimes their thickness, that is, their depth,
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is visible ; and sometimes, also, they are unaccompanied

byan opening.
E‘lg2 presents you with a section of the opening,
wherethehnesabcdf, nding with the same

lines in Fig. 1, aresupmd &mwn from the eye
of the observer. The d passes through the open-
ing, entirely to the main body of the sun. It is ob-
vious, in Fig. 2, that from the position of the observer’s
eye, the thickness of the shallow 1s visible only on one side.

6. Large openings are generally surrounded by shal-
lows, as in the instance above; though many o gs,
and particularly small ones, have no shallows whatever.

7. Openings have sometimes a difference of colour,
apparently because a thin veil of luminous clouds is
hovering over them.,

8. Openings, which are always tempo , divide
when decaying, and sometimes increase after
ing; but m emla.fterdlﬂdmg,the‘ydlmmmhand
finally disappear, leaving the part of the sun’s surface
upon whlcﬁ they have been seen, more than usually
disturbed.

9. Fig. 3 represents an opening, with & branch from

g,@/

3 Fig.3.  Fig. 4. )
its shallow. That opening, in the course of an hour
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after it had assumed the appearance which is here given
to it, exchanged it for another, as you have seen in
Fig. 4.

10. Fig. 5 is a.nother opening, with a long shallow.
In three hours it had assumed the appearance of Fig. 6 ;

o @

Fig. 6.

and, in an hour after this, an o ) ed in the
shallow, as in Fig. 7. The openin e Ppéégnemlly at
theu- greatest extent, as in F:g 8, when the shallows

gin to diminish, and the lips, or projections, to dis-
ap The division of the decaying opening is shown

E‘ 9, whem the luminous passage across the open-
ing resembles 5 e thrown over a cave.

11 Sir William l%arsahel imagines that the openings
are occasioned by an elastic but not luminous gas,
which issues through minute and commencing oﬁr&mnga
or pores, and which, forcing its w ugh th
spreads lfnecllf :ﬁl the l;mmg}l;s; clouds, ti‘;lvea them oni;ﬁf
its way, us widens pnssage,orenlarges e

nm); But the direction of the stream of gas is often
oﬁlique or slanting: and thus the luminous clouds are
drawn laterally, or sidewise, and form a larger shallow
upon one side than upon the other.
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QUESTIONS.

1. Are some of the temporary appearances upon the face of the
s called, by Bir William Herschel, openings, shallows, indenta-
tions. and pores? 2. What are openings? 3. What o g was
seen by Sir William Herschel on the 4th of January, 18017 What
were the successive appearances of the opening of 18017 4. What
are ghallows? 6. at are large openings genemlllly surrounded
by? 8. How do the appearances of openings generally terminate ?
9. What were some of the successive appearances of the opening
shown in Fig.3? What, in the opening, Fig. 5?7 When have the
openings generally arrived at their greatest extent? What of the
division of a decaying opening? 11. What did Bir William
Herschel imagine of the cause of the openings, or black spots ?

CHAPTER XVII.

MORE ABOUT THE TELESCOPIC APPEARANCES OF THE BUN'S BURFACE.
ABOUT THE MOVEMFENTS, ALSO, OF THE BAME BURFACE.

1. Frgure 10 shows two ‘branches of a shallow pro-
ceeding from a dark opening at the bottom of the

4

Fig. 10. Fig. 11 Fig. 12. Fig. 13.

. In the course of half-an-hour, one of the
branches had united itself in the other, as in Fig. 11,
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and seemed to advance towards the opening D, while
the other took the direction of the opening E.
shallow afterwards became pointed, as in Fig. 12; and
in the course of an hour it became broad at the pomt.,
and a new branch broke out, as in Fig. 13.

9. The new branch afterwards be to increase ;
and another branch, marked m in Fig. 11, began to
break out from the shallow about ®; and three small
branches were seen to project from the shallow of the
large opening in Fig. 14. The vacancies
between those branches were afterwards

de from the same cause which oc-
o msmn their projection, so a8 to increase

G the breadth of the shallow upon that side

Fig-14- of the opening.

3. Indentations are the dark parts of corrugations
or wrinkles ; and from the circumstance of their being
visible very near the edge or limb of the sun, it seems

that they are not much depressed below the
& level of the luminous clouds. The sides
rg.1is.  of the indentations (see Fig. 15) are like
circular arches, with their bottoms occasion-

ally flat.

4 Indentations are of the same nature with shallows,
g in size, and mmctlamtlmea containing small
ings, and at other times changing into openings.
extend over the whole surface of the sun, and, mi{
small magnifying powers, have the appearance of
points.
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5. Pores are small holes or openings in the Iow
laces of indentations. Bomhmea they increase, and

e what I am here expressl openings ;
and frequently, at other t]mes neither increase
mor last, but vanish v eir appearance.

6. Much of what 1 ve now been gaying, concern-
ing the spots and other appearances in the sun, (always

temporary, always changing, and sometimes, and even
&equently: entirely d.lsappearmg,) may be more than

you, at your age, an y of your nelghbours at
hllsges,eaneam.lyhgumtothe , 80 88 to compre-
hend even the ap thmelves for, a8 to

causes, and all conseguamastobemferred from
them, these may be little, if in anywise, understood tbﬂ
any. But I ha.ve told you of them because I
that, to a certain extent, you will be able to form clear
ideas of them ; becauso think they will strike and
fix your unagmatlon and because the knowledge which
they convey must necemanl both enlarge all your
previous thoughts of the sun, and of the heavens in

general, and correct many erroneous thoughts that,
alt.her through yourselves or others, you have hitherto
entertained.

7. Look, now, at that golden dise, the sun, once
more, and tell me, whether, amid all your acquired
kmowledge, that this apparent disc, or flat, though
round, or circular body, of golden da.zz]mg hght 18,
in reahty, a globe; tell me whether, in the midst of
that acquired knowledge leading you thus far, it had
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ever atlﬁo_e:ﬁ:zinbo' our ﬂ&ri]mlfﬁinﬂ!’ that the sun
was other & body uniformly bright—unvaryingl
gol};l all over—and besides, a settled, quiet, massgo’;'
ight ?

th. My dear children, the surface of the sun, besides
being subject to all that variety of light and shade
whic%l I have now, in , described to you, and to
the rapid changes of those lights and shadows which
you now in part imagine to yourselves; that surface,
even when uniformly bright, displays a substance con-
stantly in motion in itself, just like the heaving sea
upon our earth; a motion, too, as vehement, as
uncertain, and (if I may so say) as violent and terrific.
For you, and happily for us all, while, with our naked
eyes, we gaze upon the flowers which the sun -en-
lightens, and while, with only those naked eyes to open,
we pursue our path over the hills, and through the
valleys, warmed, cheered, and guided by its presence,
we think of the surface of the sun as only of a shining
glassy surface, like that of the calm sea or river! Bat,
my children, the surface of the sun is all that time
in violent activity ; its substance is in extreme com-
motion; it has waves rising and falling, currents
¥ou.ring this way and that; and, tranquil as we, at our
ortunate distance, and with our fortunate small capa-
city of natural vision, are able to be, and to feel our-
selves, beneath the tempest always prevailing in our
great luminary, the surface of the sun, during the
whole time, has really greater resemblance to that of
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the ocean, when at once the wilds blow hurricanes,

and the light shines upon its green billows and their

snowy foam; or, rather, (when all is bright, though

restless, upon the surface of the sun,) like what you

may fancy of a sea of molten gold, tossing and heaving,
igh and low, and toward this side, and toward that !

9. Such is the sight which, through the telescope,
the sun offers us of its own surface, even when bright
all over, or without the smallest or the faintest spot of
darkness or of shade: but how happy, that through
our simply natural vision, we know nothing of all
this turmoil above uws, while, by its placj or its
glorious lustre, we pursue, daily, our pleasures or our
Iabours !

CHAPTER XVIIIL

ABOUT WEIGHING THE BUN. HOW MANY TIMES THE §UN I8 HEAVIER
THAN THE EARTH.

- 1. I copy the following sentences, about weighing the
sun, and about how much the sun is heavier than the
earth, and how much the earth is lighter than the sun,
from a note in Mrs. Somerville’s very excellent book,
called the ‘“ Connexion of the Physical Sciences.” They
will at least make my little readers “prick up their
ears,” and also give them a specimen of what extraordi-
nary things are to be learned among the sciences even
now, and may yet add to the amount.
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2. “As hardly anything” says Mrs. Somerville,
“appears more impossible than that man should have
been able to weigh the sun as it were in scales, and
the earth in a balance, the method of doing so may
have some interest. The attraction of the sun is as
the quantity of matter in the sun to the quantity of
matter in the earth ; and, as the force of this reciprocal
attraction is assured by its effects, the space the earth
would fall through in a second by the sun’s attraction,
is, to the space the sun would fall through by the
earth’s attraction, as the mass of the sun to the mass
of the earth. Thus the weight of the sun would be
known, if the lengths of these two spaces can be found
in miles, or parts of miles. Nothing can be easier;”
and, here, the fair but profound philosopher, whom I
quote, first remarking, that the distance from the
centre of the earth to the surface of the earth is four
thousand miles, but the distance from the surface of
the earth to the surface of the sun, ninety-five millions
of miles, and some other things, calmly and justly
agsures us, that all the rest comes naturally, “by a
single question in the rule of three !”

3. After this, and after stating to us how to work
the sum—*‘ By this simple process,” she concludes, * it
is found, that if the sun were placed in one scale of
a balance, it would require three hundred and fifty-four
thousand, nine hundred and thirty-six earths to form a
counterpoise,”

4. That is, that the sun is three hundred and fifty-
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four thousand, nine hundred and thirty-six times as
heavy as the earth ; or, that the earth is three hundred
and fifty-four thousand, nine hundred and thirty-six
times as light* as the sun.

5. But all this, as you see, 18 only a comparative
reckoning. Neither Mrs. Somerville (learned as that
excellent lady is) nor anybody else, however learned or
excellent, can answer us either of the previous questions
—how heavy is the sun ? or, how ligit the earth ? So
that we are still without a chance of knowing, either
in pounds troy, or in pounds avoirdupoise, or in tons,
or in hundred-weights, what either the sun or the
earth absolutely weighs; which is what I am afraid
you expected to hear when I began my chapter, and
when you found my author talking of our being able
to ““ weigh the sun as it were in scales, and the earth
in a bﬂﬁance;”—assnring us that “mnothing can be
easier ;” and promising to set before us *the method.”
She teaches us, indeed, how to weigh one heavenly
body against another; but not what 1t is that any one
of those bodies absolutely weighs. By the same process
as in the present case, we shall compare, by and by,
the weight of the sun with the smallest of the satellites
of Jupiter.

* I need not here remind my little readers, that the word light
is employed to signify the reverse of heavy, as well as the reverse of
dark.
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CHAPTER XIX.

BOMETHING MOBE ABOUT SUNLIGHT.

Orpheus singing to his Lyre the praises of the Sun.

1. I rEmMAREED to you lately, that we can look with
our naked eyes, or through a clear glass, at the moon,
but 'I;};atwe ca:;:otfli?ﬁ: so at the sun; :fn%ht.hat is
one of the proofs o great superiority e light
of the sun, as compared with the light of the moon.
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I may now add, that the light of the sun is reckoned to
exceed that of the full moon by three hundred thousand
times.

2. Dr. Wollaston, indeed, made the difference more
than eight hundred thousand times; or more than
double this amount. He computed the light of the
sun as bemi;gual to the light of five hundred and
sixty-three les, placed at twelve inches distance
from the eye; and the light of each of these candles,
at that distance, as being equal to the light of one
hundred and forty-four moons. From all which he
inferred, that the light of the sun exceeds the light of
the moon by eight hundred thousand and seventy-two
times !

3. My book, however, would gow very large, did
I attempt to tell you a thousandth part of the uses of
the light, either of the sun, or of the moon !

4. I have mentioned, hitherto, only a part of its uses
for the p of human science, art, and industry.
But what should I not have to say if I reminded you
but ever so little of its uses to the wants and movements
of the myriads of other living ereatures; and still more,
if I did but begin to talk of its importance to the opera-
tions of nature itself ?

5. The light of the sun is found to be necessary
both for the colours and for the forms of bodies. Plants,
animals, and even men and women and children, kept
unnaturally in the dark, grow pale, ill-coloured, and
deformed.

F
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6. It even appears, from a remarkable anecdote set
down by the late Sir Humphry Davy, that bright colours
cannot be so much as manufactured, in the absence
of a bright sky !

7. Light is commonly thought cheerful ; that is, it
enlivens or invigorates tge things that enjoy it. But
this is not merely because it pleases the eye, but )beeause
it brings with it something (probably oxygen) which
inﬁuené‘:a the nerves both of agxlima]s a.{ld xﬁt&.

8. Thus, things naturally blind, or such as have the
misfortune to become so, are still far from being
denied, even in their own bodies, many of the blessin
of light; and the negro, in South America, who dﬁﬁ;
carried his aged motE;g into the sun, because, as he
said, “it did her good,” was not perhaps aware of all
the ways in which the light of the sun really ““did
good ” to his feeble parent. It was not the warmth
only of the sun that “did her good,” but doubtless some
strengthening attendant or attendants upon the light, in
addition to the warmth !

9. I might here be tempted to make quotations in
praise of the sun, but I content myself with remarking
that after being told of only a few of these admirable
and affecting things of the mm,m will less wonder
that an eloquent ish writer found a poetical
similitude, for the loud rejoicings of an English village
multitude, or in “ the shouts of a Persian army, at the
rising of the sun :”"—or, that it should have been fabled
of Orpheus, how the holy bard, at the dawn of every
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morning, ascended to thetqp of a high mountain, to see
the earliest sight of the rising sun, upon the wave or

W 1.’::'

upon the plain below, and to welcome it with hymns of
ise ;—or, that with ruder devotion, the priests of
exico, on the tops of their terraced gmm , offered
sacrifices of quails to the first beams of the ascending or
returning sun.
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CHAPTER XX.

ABOUT THE CHANGES OF THE MOON.

1. Now that we have in some degree considered the
sun, we may talk again of the changes of the moon, or
changes of its phases or appearances. They depend
upon the sun.

2. I have told you that the moon is a large round
body, with an uneven surface. Its bulk is nearly a
fiftieth part as large as the earth; and is two h
and forty thousand miles distant. If a swift bird could
fly constantly from the earth towards the moon, it
would rform the journey, from one fo the othar in
elghty s.n and nights.

erent measurements are stated of the moon,
a.coordmg to different considerations. Its diameter, or
the measure of & line which should be carried e.ntirely
through it, from side to side, at its equator, is called
from two thousand one hundred and miles, to
two thousand one hundred and eighty; and, since the
earth, similarly measured, is less than e:ght thousand
xmles therefore the diamefer of the moon is much
morethnnequa.l to a fourth part of that of the earth.
But the moon measured as to the side or surface of the
disc which it presents to the earth, is only equal to a
thirteenth part- of the earth, respecting the same
surface; and further, the moon, measured as to its
bulk or ualume, or, by other terms, its total magnitude
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or size, is equal to no more than a forty-eighth, or less
thanaﬁfﬁ?a%:n,ofthe bulk.or volume of the earth ; and
finally, measured as to its mass, which means the
quantity of matter it contains, it is only equal to about
a seven -fmﬁfedpm of the mass, or amount of matter,
that is contained in the earth.

4. I have told you that the moon turns on its axis
once in about twenty-nine days and a half, and revolves
round the earth in the same period of time; and,
further on, I shall explain both those motions. You
have observed that the moon sometimes appears round,
and sometimes onlznsarﬂy round. I have before spoken
of these changes, I am now going to tell you their
reason.

5. The moon is a dark bedy, and therefore cannot
shine of itself; but the sun shines upon it, and
makes it bright, and then the moon shines upon the

6. But you will ask me how the sun can shine upon
the moon when it is night, and the sun is gone? You
must remember, that although the sun is gone from us
at night, yet the sun really exists, at the same time,
at a great distance, round the other side of the earth.
There it is always shining ; and thus, from the situation
of the moon, (though our part of the earth is then gone
or turned away from the sun,) it still lights the moon,
and renders it visible to us, and is the means of shedding
moonli&ht upon'the earth,

7. Well ! sometimes the sun shines upon one side of
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the moon, and sometimes upon the other. When one
side of the moon is bright the other is dark. We see but
one same side of the moon, and we can see only so much
of that as the sun shines upon. Sometimes, we can see
only the edge of the light which the sun casts upon the
moon. Then it looks like a bow in the sky, and we call
it the new moon.

8. The next night we can see a little more of the
light on the moon; and the next night more, and
the next more still; till at length the sun shines
upon the whole of that side of the moon which is

wfz:}fls turned towards us, and the moon appears round
or full.

Here is a picture of the sun shining upon the moon,
and the moon shining upon the earth. I am obliged

to draw it as if the side of the earth that is next the
sun were dark; but you will understand that the sun
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is more behind the earth than I can make it appear
upon paper, and that therefore the light side of the
earth 18 really toward the sun. You remember that
the moon is constantly passing round the earth, though
without changing the side that it shows us; and that
therefore its situation, with respect to us, is constantly
changing. It is owing to these changes of situation of
the moon, that these various & , which I have
Jjust described, take place. Now you will remember,
that the moon is a great dark body that does not
shine of itself. It receives its light from the sun.
The light which it sheds upon the earth consists only
of that which is shed upon 1t by the sun, and reflected
by it upon the earth. You will remember, that the
different phases or appearances of the moon arise from
its different gituations at different times,

10. These different appearances of the moon are
called its different phases. How they are thus produced
by the different situations of the moon, as 1t moves
round the earth, while both the moon and the earth
are illuminated by the sun, you have seen in the

i at page 9.
Plcﬁl:eYoga Ignust now look back to my Frontispiece.
It shows you the moon, as, in very clear weather, you
may see it when it is three or four days old, or at the
beginning of the phase of its first quarter ; and when,
beside the ash-coloured light of what is still to be called
the dark of its body, you may see a fine ring of
light its dark side ; and when, also, you may see
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& phenomenon similar to that displayed in this figure
of the planet Mercury, which I shall repeat in its

roper place: namely, that the bright crescent appears
%ﬁtpe a larger globe than that composing the dark
y.

12. You will learn from this, that the phases of all
the planets (Mercury being one) which, like the moon,
move between the earth and the sun, appear to the earth

- with precisely the same phenomena of phases as the
moon. They change according to the place of the
planet in its orbit; and, when their illuminated parts
are at the smallest, still the remaining or dark parts of
their bodies preserve that degree of ash-coloured light
which is sufficient to make them proportionably visible.
But how is this, then, to be reconciled with the doctrine,
that the moon derives its ash-coloured light from its
reflection of the light of the earth? From what re-

allin.
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flection do Venus and Mercury derive their same ash-
coloured lights ?

13. There is still, however, another phenomenon
obsarvedmn.]lthesem, andonewhmh, w1th
to the moon, has equally the attention of the multitude
a.nd sage. It is, that the light part of the planet

of ln.rg edprc:hport'.lon1'.l:|.em the dark ; or, as if the
a division ofa}argerdlsc or larger
mrcle, thanthat to which the dark part is pertaining ;
oras)fthedxsu or circle of the light part were
ge enough to embrace or contain the disc or circle

of t.he dIz;rk o .

14. But peam.nce containing, or embracing,
has snggeste&i as 18 maun.lft*gJ the multitude, a fihgumtwe
or escription of the & co. ey say,
mt to the moon, thelr cons}geuozs
example, that we have here—*The Young Moon with
the O Toilemherarms the philosopber,)

15. The in the meantime, 080/
inquires for :ﬁ%ecam of this a (ce p&nd he finds
it in the superior dimension wﬁch to the eye, every
light-coloured object—and therefore light-coloured part
of an object—assumes, in comparison with dark-coloured
objects or their parts. This, therefore, is a question of
optics, or of the theory of sight or vision. You are
yourselves well acquainted with the circumstance, that
men, and women, and children look larger in white
clothes than in black; and in this you have one of the
mmyeaayaxamplesofthntruthofwhatlam saying.
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QUESTIONS,

4. How long does it take the moon to turn round on its axis?
How long does it take the moon to revolve round the earth? Does
the moon always appear round ? Describe the moon's various ap-
pearances. 5. Does the moon shine of itself like a candle, or not?
6. Why does it shine? Where does the sun shine in the night?
7. Does the sun shine at one time upon all parts of the moon? Can
we sce that part of the moon that is not lighted by the sun? What
part of the moon do we see? What causes the new moon, as it is
called? 8. What causes the full moon, as it is called? 9. What
causes the various appearances of the moon? What is the light of
the moon? 10. What are the phases of the moon ?
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CHAPTER XXL

ABOUT THE HARVEST MOON, AND ABOUT THE HUNTER'S MOON. ORDI-
NARY CHANGES OF TIME FOR THE RIEING OF THE MOON.

1. Bour there are exceptions to the general order of
the monthly changes of the moon ; among them those
that are productive of the phenomena of the Harvest
Moon and Hunter’s Moon.

2. Every autumn you will be likely to hear ﬁwple
talk of the Harvest Moon, and the %Iunter’s oon ;
and sometimes as if they were larger and more bright
and beautiful than other moons.

3. The Harvest Moon is seen in ]mrvest-time,l and
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favours the labours of the husbandman; and the
Hunter's Moon is that of the succeeding month, and
has its name from the light which it offers to such as
hunt l:%)moonlight the wild beasts of the forest.

4, The Harvest Moon merely extends the number
of the hours of light during which the husbandman
may either reap his corn or carry it from off the field ;
and the phenomenon has been so distinctly analyzed,
and physically so perfectly accounted for, that astro-
nomical princ[ilples are laid down, explaining, before-
hand, why, and in what years, there should, and always
actually will be experienced, the Harvest Moons that
are ed those most benefictal to the husbandman ;
and why, in other certain years, there should, and
actually will be experienced, the Harvest Moons least
benefictal ; that is, the Harvest Moons that yield either
the most or the least of their distinguishing and early
light. The Harvest Moon rises at the time of sunset ;
and, what it is that is so striking, as to the Harvest
Moon, and as to the Hunter’s Moon, is, that the moon,
at the season I am speaking of, instead of rising, as is
usual, about fifty minutes later every evening than it
rose the evening before, now rises, or rather seems to
rise, for sevem% evenings together, at the same time
each evening,

5. What increases their value slso, both the Harvest
Moon and the Hunter’s Moon are Full Moons ; that is,
the moon is full at the times when it receives these
names. They are two Full Moons, which, one after



THE SUN, MOON, AND STARS, i

the other, rise, for nearly a week’s continuance each, at
the setting of the sun.

6. Now the cause is the peculiar position of the
orbit of the moon, in t of the equator of the
earth, at the time when the moon is at its full. The
orbit is in the same position at some time during every
month throughout the year; but it is only in the two
months in question, that it comes into this position at
the time when the moon i8 at its full; and hence its
continued rising at the same hour (and this an early
hour) is taken notice of at these times, and not at
others.

7. It is, therefore, but in the fulling of the moon, at
the time when, in these two successive months, its
orbit has assumed a peculiar but monthly position, that
consists the cause of the phenomena of the Harvest and
Hunter’s Moons, and not in any separate circumstance
belonging to the order of the lunar risings.

8. There seems little danger, in the meantime, of
our mistaking the purpose of this autumnal departure
from the general order, or autumnal arrangement for
the adaptation of this order to the production of the
phenomena of which we are speaking ; and surely both
the purpose and the means are here among the finest
examples I could readily adduce to you, of the establish-
ment of the laws of creation for the benefit of its
creatures !

Q. There is a somewhat kindred phenomenon expe-
rienced the more forcibly the more we approach the
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Pole, consisting in & wonderful adaptation of the path
of the moon in the heaven, so that a greater share of
moonlight is enjoyed in winter than in summer ; while,
in the regions of the Equator, where the sun is in equal
power throughout the year, there is no more moonlight
at one season than at another!

CHAPTER XXII.

MORE ABOUT THE HARVEST MOOXN, AND ABOUT THE
HUNTER'S MOON.

1. My little readers must be grown bigger, and better
acquainted with the science of astronomy, before it can
be of any use to attempt explaining to them those
niceties concerning the changes—not of the moon—but
of its orbif, which minutely account for what I have
just been speaking of ; but I may mention, even now,
that if it were not for these changes in the position of
the moon’s orbit, the moon, as usual, would rse exactly
fifty minutes later every night or evening; because the
moon moves from east to west in its orbit about thirteen
degrees every day; a space which it overruns in the
fifty minutes here referred to. Whereas, from the
autumnal change of position in the moon’s orbef, it
comes to pass, that, at times, the moon as it appears
to us, is 8o long as an hour and seventeen minutes, (or
seventy-seven minutes,) and at other times so quick as
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seventeen minutes, in overrunning the thirteen degrees ;
and is, therefore, at times seventy-seven minutes—and
at other times only seventeen minutes—in performing
the same journey. Now, it is because the change, for
several successive evenings, at the times of the full
moons that I speak of, is really no more than the un-
usually short period of sevenfeen minules ; that there-
fore t{e time appears to be the same, or to have no
change whatever.

2, But there is also another variation, and to this,
too, I have already alluded. At ome period in the
course of the changes of the position of the moon’s
orbit, the Harvest Moon, as well as the Hunter's Moon,
will rise, upon the successive evenings, more nearly at
the same time than at other periods; and, at this
period of greatest uniformity, the Harvest Moons are
said to be those most beneficial to the husbandman.
When, however, nine years, and & hundred and twelve
days, have next elapsed, the Harvest Moons, for another
period, fail to rise so nearly at the same time upon each
evening ; and it is then they are said to be those
the least beneficial.

3. Astronomers, as I have said, are able to tell us of
them before they come, as well as to say when they
formerly happened. Thus, as in the instances following,
some past, some coming, here are years in which the
Harvest Moons were or will be least beneficial—and in
which years, also past or coming, they were or will be
most so. The years 1812, 1831, and 1849, are set
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down for years in which the Harvest Moons were or
will be least beneficial ; and the years 1802, 1820,
1839, and 1857, for those in which there were or will
be Harvest Moons of the class most beneficial.

QUESTIONSB.

2. When are the Harvest Moons said to be most beneficial? When
are they said to be least beneficial? 3. Are their appearances and
returns capable of nice calculation? What lesson, as to crea-
tion, does their regularity afford ? In what years, lately or
shortly to come, have the Harvest Moons been, or will be, least
benefieial? In what years most beneficial ¢
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CHAPTER XXIIIL

PARLEY TELLS ABOUT ECLIFPSES,

1. I HoPE you have not forgotten, that the earth makes

a great circuit round the sun every year, and that the

moon revolves round the earth once in twenty-nine

days and a half. Now it sometimes happens, that in
@
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these various revolutions, the moon gets directly between
the earth and the sun.

2. And what do you think is the effect of this?
Why, the moon, thus coming between the earth and
the sun, mterrupt& the light of the sun, and produces
what is called an eclipse. At the begmmng of this
chapter is a picture which represents the moon between
the earth and the sun. You will perceive that the
earth is dark, as if it were night.

3. I have seen several eclipses in my time. Some-
times they are partial ; that is, the moon only comes
Rgtly between the earth and sun, and does uot entirely

ken it. Sometimes the moon comes exactly between
the earth and sun, and then the eclipse is to

4. T remember a total eclipse more than twenty

ears ago. I must tell you, that learned men who
{mve studied the motions of the heavenly bodies can
calculute when an eclipse is to ha.p or has ha.ppenecl.
Well! before the echpﬂe of whi speaking took
place, they had discovered that thesunwaat.obe
eclipsed on a particular day.

5. Some ignorant people disbelieved this altogether ;
but most persons knew that the eclipse wouldge really
take place, as predicted by the astronomers. So, when
the day came, almost everybody was full of expectation.

ﬁi;het was & beautt;'l.iiul bright day. Abou::)n tenlo’clock
in morning e began ookin,
through a piece of smokefﬁglaas,gft ap as g
Little piece was gone from the edge of
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iecoe grew ually larger, and, and by, it was
Evidenfgrtint %;:dair bj;gangh?)rbe d&l‘ktgl ‘ 4

7. In a short time, only the edge of the sun could be
seen, and at length it was totally covered. It was now
near noon, there was not a cloud in the sky, and
yet the sun was not visible !

8. The air grew chill, as if it were evening; the
whole face of nature was dark, as at the eveming twi-
light ; the birds ceased their songs, and retired to rest.
I well remember to have seen an old hen, apparently
much disturbed, retire to her accustomed shelter, where
she gathered her brood of twelve chickens under her
wing, a8 if for the night.

9. It was a solemn time, and of a nature to make us
feel our dependence upon that great Being who directs
the movements of the sun, the moon, and the earth
through the skies. But for his care, how soon might
the sun be removed from its place, and an everlasting
night cast its shadows over our world !

10. But the eclipse did not last long. In a few
minutes the sun again appeared. At first we could only
seo the of the sun. Then we could see a little
more ; by and by, the moon had entirely
over its face, and the sun shone forth as bright as ever.

11. I have spoken thus far, of eclipses of the sunm,
produced by the passage of the moon between the sun
and the earth ; but there are also eclipses of the moon,
produced by the passage of the earth beween the sun
and the moon.
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12. Bince the moon moves round the earth, she will,
as we have already seen, at one point of her orbit, come
between the earth and the sun, and thus conceal the sun
from our view; but at the opposite point of her orbit,
the earth will be between her and the sun, and will cast
a strong shadow upon her: the former case we call an
eclipse of the sun ; the latter, an eclipse of the moon.

13. To give you a clearer ‘idea of the subject, let ns

this candle to represent the sun, and the two
lmflll:?svevhwh are suspendef by threads at different dis-
tances from it, torepresenttheeartha.ndmoon I place
thethreema&ueethne,the ba.l.latn.bouj;el ght
inches from the candle, and the smaller about two
inches beyond the larger. In thJs position they exhibit

in miniature a total eclipse of the moon ; for you plainly
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perceive that the larger ball prevents the light of the
candle from shining on the smaller one, which is thus
immersed in a deep shadow. If now I raise the smaller
ball a little, you ol a portion of the light from the
candle falls upon its upper part, while the Iower part is
still in the shadow, thus representing a partial eclipse.

14. From this, it will be plain to you, that by chang-
ing the sitnation of the er ball, and bringing it be-
tween the larger one and the candle, in a direct line, &
total eclipse of the sun would be represented ; but as
the moon iz so much smaller thnntﬁe sun, we alwa
observe in this case & ring of light surrounding the
darkened part ; on which account such an eclipse of the
sun is termed an annular eclipse. An eclipse of the sun
can only happen at the time of a new moon; and an
eclipse of the moon can never take place but at the time
of the full.

15. But here is a further figure, representing the
doctrine of the eclipses, which you will readily compre-

hend, if you have attended to my remarks; and this
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figure shows also, at one view, the manner of the
eclipses, both of sun and moon. Let s represent the
sun, E the earth, and M m the moon, it is obvious, that

~ When the moon is in a line between the earth and the
sun, she will conceal part of that luminary from the
view of the spectators on the earth’s surface; and, on
the contrary, when the earth is in a line between the
sun and the moon, the moon will be immersed in the
dark shadow of the earth.

QUESTIONS.

2. What causes an eclipse of the sun? 3. What is a partial
eclipse ? What is a total eclipse? 4. Will you give an account of
an eclipse of the sun, that Parley witnessed about twenty years

ago ?

CHAPTER XXIV.
SOMETHING MORE ABOUT ECLIPSES,

1. Tre eclipse of which I have now told you was an
eclipse of the sun ; that is, the moon came between the
earth and sun, and prevented the sun from shining on
the earth. A total eclipse of the sun does not frequently
happen. Sometimes, too, an eclipse takes place in one
country and not in another.

2. For instance, suppose an eclipse of the sun to take
place in China about noon. Now, you remember, that
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when it is noon in China, it is about four o’clock in the
morning with us. Of course the eclipse of the sun in
China might not be visible here, for, at the time of the
eclipse, the sun might not have risen here. e

3. But sometimes the earth gets exactly between the
sun and moon. The consequence of this is, that the
moon is eclipsed. The earth being between the sun and
moon, prevents the sun from shining on the moon, or
deprives the moon of its light.

4. The moon being deprived of its light, cannot shine
upon the earth. Eclipses of the moon are much more

uent than eclipses of the sun. I have seen many
eclipses of the moon. It is interesting to witness them ;
but they are not so striking as eclipses of the sun.

5. Some of the other planets are subject to eclipses.
In the various movements of these heavenly bodies
round the sun, one planet occasionally passes between
the sun and another planet, and thus transiently de-
prives it of the light for which it is dependent upon that
great luminary.

QUESTIONS.

2. Can an eclipse of the sun in China be seen here? Why not ?
8. What causes an eclipse of the moon? 5. Do cclipses ever
happen fo the other planets? How?
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CHAPTER XXV.

A WORD OB TWO MORE ABOUT THE ECLIPSES OF THE SUN. CENTRAL
ECLIPSES. TOTAL ECLIPSES, ANNULAR ECLIPSES.

1. Now that we are again talking of the sun, I will add
a liftle to what I have y said concerning its
eclipses. :

2. You understand that an eclipse of the sun, or the
hiding of a greater or less proportion of the whole face
of the sun, from that part of the earth upon which the
eclipse is seen, has its cause in the passing, either of the
whole of the moon, or of & part of the moon, between
the earth and the sun. You understand that all the
three great bodies (the earth, the moon, and the san)
are at immense distances from each other, and the moon

" between the other two; so that the moon, when, in
whole or in part, it passes between the earth and the
sun, will hide the sun from some part or other of the
earth ; just as, while you run across the plot, you
hide the flowers, moment after moment, some part
of the company. And this hiding is eclipsing.

a 31;1 The ﬁguresof Eu:}uln the next page ﬂ\:ﬂl answer the

ouble purpose owing you, , the pro of a
total eclipse, from its heginm;xrlo to its end ;pa.ngr::;ondly
the great variety of partial eclipses, or such eclipses as,
from their beginning to their end, are only eclipses of a
part of the sun’s disc.

4. In my first figure the dark bodies represent the
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moon at each Ypoint of its progress between the sun and

the earth, You observe that the line or path of the
000009%3?????
o Dirige Eehpd

moon is not the same with that of the sun; or that, in
other words, the first makes an angle with 'the second
but, for this reason, the moon, during the ecli alter—
mtely eclipses all parts of the sun’s surface ; 5
below the sun, as at o in this series fromotOA an
ending above it, as at o in my second figure, or the
same series reversed, or running from A to o.

'gggaseaooo..

yluﬂgb}: ud

5 The numerals which form the lowest line in each

, show the number of digifs of the sun’s

dxsc Whlg the moon eclipses at each point. Astrono-
mers divide the dise of the sun into twelve measures,
parts, or digits; so that when they say three digits of
the sun’s disc are eclipsed or hidden, they mean that a
quarter of the whole 1s so eclipsed ; ‘and when they say
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that six digits are eclipsed, that one half of the sun’s
face or disc is covered.

6. Under o, in my first ﬁtgure, where the moon has
not yet eclipsed any of the sun’s disc, you find the
cipher 0, implying that not a single digit of the sun’s
disc is yet ecfi-;]sed, But at x it has eclipsed 1 digit ;
at 0 10; and at A 12, or the whole disc.

7. In like manner, when the eclipse is in progress
towards its end, which progress begins the moment after
its completion ; at A in my second fj (which is only
a repetition of A in my first figure) you see the com-
plete eclipse, or the covering of 12 digits ; while at B,
the moon has already ceased to eclipse more than 11
digits; at ¥ eclipses but one digit; and at o covers 0
digit, or has entirely departed from between the earth
and sun.

8. And the whole passage, or whole eclipse, occupies
but a short space of time. When the OcllI;:; is total,
the whole twelve digits of the sun’s disc being eclipsed,
this absoluhelﬁ total eclipse lasts only the third part of
a minute. But the sensible darkness is certainly of
longer continuance; that is, of some few menutes’ dura-
tion ; because we may reckon it as lasting from E to A
in my first figure, and from A to ® in my second.

9. At &, in either figure, you see that 8 digits of -the
sun’s disc is eclipsed ; that is, two-thirds of its whole

space.
10. The velocity of the whole, in the meantime, is
great ; that is, the eclipse, when once begun, is soon
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over. The darkness which it occasions upon the earth,
consists of the moon’s shadow upon the earth. But in
four minutes of time the moon carries her shadow quite
over any which it touches in the greatest darkness
of the ecli The moon’s shadow travels at the rate
of thirty and a half, or eighteen hundred and
irty geographical miles in an hour, or thirty miles and
a in a mmute; which is almost as swift as the mo-
tion of & cannon-ball.

11. A total eclipse is a cendral eclipse. That is, in
such an eclipse, the centre of the moon passes between
the earth and the centre of the sun. But every central
eclipse i8 not a total eclipse.

’ 1p2?GA central eclipse may be an annular eclipse ;
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that is, though, for the moment, the centre of the moon
is placed immediately in front of the centre of the sun,

the moon may not be in such a situation as to allow
1t to hide from us the whole surface of the sun, or its
twelve digits. In that case, so much of the sun's disc
a8 is not eclipsed will be seen to surround the moon
annularly, or in the manner of & ring ; and how this
variation happens, I am going to xYlam.

13. If your brother’s hat is held before his
in a situation very near to his face, that small hat
will be sufficient to hide or eclipse from him a great
cagtle. This then, is a central and fofal echﬁe

14. Jf it is held a little further off, but straight
before his eyes, it will no longer hide or eclipse the
whole of the castle; for a Fart of the castle will appear
round the whole circle of his hat. This, then, 18 &
central and annular eclipse. '

15. Thus, it is no change of size in the moon, any
more than in the hat, which causes the change of its
capacity totally to hide or eclipse the sun; but only
the chan its place, or the degree in which it is
near or distant from the earth, at the time of its passing
between the earth and the sun.

16. But, further, there is alw;{sn possibility, both

eclipse

of an- annular eclipse, and of a to which is not

mml'm fi the preceding h
17. My figure, on the precedi , represents the

central and annular eclipse of the lgatﬁeofwﬁay, 1836 ;

but that eclipse was thus seen only in a small part of
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the British Islands, and of some other countries. The
figure shows the moon not yet arrived exactly in the
centre of the sun. The small black hneswhch fﬁ-
peared to connect, for a moment, the right edge of
moon with the nght edge of ‘the sun were optical
illusions.

18. Here you see a clever and good-natured little
boy, who, having smoked a piece of glass against the

time of the eclipse, that himself and his smaller sister
might have a nice view of it when it cama, i8 now
holding it before the one eye which she kee
both to enable her to see, and to prove thn.tgmoﬁaaa
hmbeensmoked]nstasltoughttobe For you mu.at
know that his sister is a little awkward in using it;
and has two or three times dazzled her sad.ly,
by looking on one side of it, instead of throug 1tl
19. By the side of my infant astronomers is a tame
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raven, which, rather more affected than they by the
sun’s dimness, but less curious as to the particulars,
has put his bill under his wing, to take & nap.

QUESTIONS.

4. What does Parley explain further about eclipses of the sun?
5. Into how many parts do astronomers divide the disc of the sun?
What are those purts called? 11. Are central eclipses always
total? 12. ‘What is an annular eclipse?

CHAPTER XXVI.

WHY THE SUN AND MOON APFEAR LARGERE WHEN ON OR NEAR THE
HORIZON, AND AT THEIR RISING AND BETTING, THAN WHER IN THE
ZENITH, OR IN THE MIDDLE OF THEIE COURSES.

1. You expect me to tell you how it happens, that
the sun and moon, as seen in different of the
heavens, appear to vary in their sizes. I am glad to
know that you pay attention to these changes in natural
appearances, and give your minds to un i
eir causes ; but these apparent changes of magnitude
of the sun and moon, it seems to be much thought,
do not admit of scientific explanation, and have no cause
but in our modes of judging of the magnitude of bodies
with our eyes, according as those bodies have or have

|
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not any other bodies near them, by the help of which
we can form comparisons.

2. Your question, in the meantime, i8 one which
is often asked by persons much older and wiser than
yourselves. Eminent philosophers, astronomers, and
mathematicians have proposed several and very different

tions,

3. I have no doubt but that you, like other persons,
have been inclined to fancy, tiat the sun or moon,
when on or near the horizon (that is, when they really
nearer to the earth, or to the landscape), appears
larger to you than when they are in the middle sky,
precisely because they are actually nearer to you ; just
a8 your dog, or your horse, or a ship, or a coach, or &

, seem larger when they are near you, than
when they are farther off.

4. But the reverse is really true. Though the
of four thousand miles (as much, however, as hm
diameter of the globe we live on) is an insignificant
space, when we are talking of the distances of eave;ldy
bodies, yet, upon this occasion, it is worthy to be noted,
that the sun and moon, when on or near the horizon,
and when they appear largest, are actually four thou-
sand miles further from you than when tiey are over
your heads, or in the middle sky, or zenith, and appear
the smallest !

5. Learn this, from the figure I subjoin. When
the place B (as Bath or London) has the sun 8 in its
zemtg or meridian, the line running from the sun to
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that place is four thousand miles shorter (that is, a
whola gemi-diameter of the earth,) than when the same
lacehnscomaroundtoa, has the sun in its

¢€—3

6. Astronomers, in the mean time, have thought
it enough to say that the cause is this: The sky, as
they observe, and as is represented in the next ﬁgure
does not appear to us as if it were (what it really is)

5#

(6"!

{&';

;\q




THE SUN, MOON, AND STARS. 97

the circular hemisphere M N o p, but like an oval vault
only, m n o p; and thus, the part at the zenith o
seeming much nearer to the eye of the tor at E,
than the horizon at m, the sun seen in the horizon at
m will be referred to a distan otgenm,andhave the
apparent magnitude m ; while gun in the zenith
wgﬁuba referred to a distance E o, and have the ap-
parent magnitude which is here drawn at 0. But all
this is insufficient, because the astronomers are still
unsble to tell us, why the zenith o appears nearer to
the earth than the horizon M. In my preceding figure,
I have shown you, that the sun or moon in the zenith
are then really mearer to that spot ngm the earth
from which they are seen, than when they are on or
near the horizon; but the puzzle that stops us is,
that in the zenith they appear as if they were further
off! i
QUESTIONS.

1. Do the sun and moon appear to vary in their sizes, according
a8 they are nearer or further off from the horizon or the zenith?
3. What is the horizon? 4. What is the zenith? Which is the
middle sky? How many miles is half the diameter of the globe ?
How many miles really nearer to you are the sun and moon when

are over your than when they are on the line of the
ho ? 5. How does Parley show this by means of a diagram or
figure? 6. What cause do some astronomers assign for the appear-
ances in question? Do they say that the vault of heaven does not
;l:fwh us a8 a semicircular arch, but as a semioval, or as the

f of an ellipeis? Does Parley's second diagram show the zenith
and the horizon, and the difference between a true semicircular arch,
and an arch that is elliptical ?

H
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CHAPTER XXVII.
OTHER EXPLANATIONS.

1. A~ explanation we find offered, why the sun and
moon, when on or near the horizon, appear larger
than when risen higher into the sky, consists in this—
that while they are low in the heavens, or, as it were,
near to the earth, we compare them, even without
knowing that we do so, with the earth, and with the
things upon the earth; and that, while thus compared,
they appear larger than when in the u gky, in the
void immensity of which there is no to be com-
pared with them for size.

2. An astronomical writer suggests to us, that if
we saw & man standing upon a rock in the middle

of the sea, we might be enabled to think the rock a
large object, through comparing the unknown size of
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the rock with the known size of the man; but that,
if we see the rock without the man, that is with

nothing to compare it with but the vastness of the
ocean, the same rock will seem considerably smaller; -
and this, he says, is the case with a buoy, which, seen
amid a breadth of sea, always appears much less than it
really is.

3. He adds, that being himself at the inner top of
the dome of St. Paul’s, the variegated marble pavement
underneath appeared to him to be no more one-
fifth of its real size; till, a man happening to walk
over it, the comparison which his eye, immediately but
involuntarily, made between the size of the man and
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the size of the pavement, the pavement as immediately
appeared to increase in magnitude.

4. He relates, too, that for the purpose of ex-
periment, he has smoked a mirror, so that it should
represent the vapours of the horizon ; and that thenm,
the moon in the zenith, thus reflected, both algpmad
ruddy, and also of increased size. Whereas, when the
moon in the horizon was reflected up to the zenith by
the mirror, its apparent size grew less.

5. The sun, or the moon, in the horizon, says
another writer, appears larger than when higher up in
the heaven. These bodies, in the horizon, are seen in
the direction of many other objects, and therefore
appear to be more distant; so that ttl:a? are suj)posed
to be larger than when more elevated. To destroy
this illusion, roll a piece of paper into the form of a
tube, and look through it at the sun or moon in the
horizon, so as to see bgm only, and they will then appear
no larger than if higher up i the heaven.

QUESTIONS.

1. What other explanations have been offered? 2. What about
rocks at sea? What about a buoy at sea? 8. What about the
dome and pavement of 8t. Paul’s church in London? What about
the size and ruddy colour of the moon in the horizon? 5. What
about an experiment with a roll of paper ?
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CHAPTER XXVIII

PETER PARLEY'S HINT AT AN EXPLANATION. PABLEY EXTOLS THE
ART OF DRAWING, AND THE BCIENCE OF PEBRSPECTIVE.

1. Ler us sit down, then, my dear children, upon this
bank, and admire the t and beautiful globe of the
sun, while it is yet a little above the horizon of that
lake, and while we endeavour to figure to our under-
standings the cause why its magnitude appears to be
every moment increasing.
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2.1 cmﬁesﬁ that I am dissatisfied with {,hﬁaexplana-
tions of which, in my preceding chapter, ve given
ou an account; but?r 1t is Bomet.hinpg, at any mﬂ, to
ve made you acquainted with what has hitherto been
said ufon the subject by those who have most considered
it, and what is usually repeated or received as entirely
satisfactory.

3. To me it seems that the question raised is to be
answered only by reference to the principles of perspec-
tive ; and, in reality, it was my first intention to draw
a number of lines upon the piece of paper which I hold
in my hand, in order to let“{ou see my meaning. I
perceive, however, that I should draw many more lines,
and expend a great deal more time, than 1 had at first
imagined, were I to proceed with my purpose; and
that, besides, my whole explanation would grow too
complicated, and require too much previous knowledge
of perspective in yourselves, to recommend my sayi
more upon the matter at our present opportunity.
will leave the sun, therefore, to increase 1n its apparent
diameter, as, moment after moment, it is still descend-
ing; and as finally it seems to sink into the bosom of
the lake before us. I am content with making use of
this occasion for impressing upon your recollection the
great value of that science of perspective which we have
long talked of your beginning to learn. You are fond
of drawing; and besides the many other inducements
which are so obvious, for the pursuit of that beautiful and
useful art, the atfention which its practice compels us
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to pay to the forms, the colours, and to all the other
visible distinetions of nature, is what makes it as con-
tributive to the cultivation of our heads and our hearts,
as to that of the ingenuity of our hands; but what is
the success that we can hope for in the art of drawing,
unaccompanied by a knowledge of perspective? What
false, and what hideous drawing, do we not incessantly
see, through the want of a knowledge of perspective in
those who draw! To knowledge of perspective, also,
we must frequently owe (as, I believe, in this instance
of the varying apparent diamaeters of the sun and moon)
8 ri%lht. understanding, as well as a right representation,
of all the appearances of nature !

4. While we have been speaking, however, and while
we have been looking at the last light of the sun, in
the horizon above the lake, the very Harvest Moon of
which I lately spoke to you has risen behind us, and
has almost gained the zenith! Let us turn, then,
from the lake, and enjoy, under the silver light of the
moon, a landscape which at least rivals that of the
lake ; and which will make us full amends for our loss
of the ruddy glories of the descending sun !

5. Here is a harvest-field, and beyond it are the
mountains which bound this side of the valley. A
loaded waggon is carrying homeward the sheaves that
have been gathered upon the side of the field on which
we see it, The labourers are singing, as they accom-
pany the creaking vehicle; and, after a night or two
more, they will celebrate their harvest-home! At pre-
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sent, they are rejoicing in the lively scene which the
moonlight falls upon around them.

6. But the moon, as I remarked to you, is already
high in the heaven ; and its apparent size is much less
than when we behold it in the %orizon. Here recurs to
us the question we were upon, though at the other end
of the appearance to be explained. As the sun de-
scended, we saw it increase in ap t diameter, and
now, as the moon rises higher and higher, it seems to
grow less and less; while by and by, descending in its
own turn, it will seem, like the sun, to return to a
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greater diameter before it leave us. Beautiful and mi-
nistering orb! How it delights our eyes! how sweetl
all things appear under its rays! how it softens, an
(at the same time) how it enlivens our hearts! and in
how many forms does it not contribute to sustenance
and life over our globe! But I cannot, if even for its
beauty only, believe in those ugly stories which so
many tell us, about evil influences of the light of the
moon ! It must be the atmosphere, and not the moon,
that is sometimes prejudicial to us at night !

7. But, hark! already, as we travel homewards, we
hear the honest watch-dog at our neighbour’s farm,

ht;.ying the silver moon. The attention paid to the
moon by dogs has always been a subject of femarki, and
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has even furnished ground for many practices and
fables. Whether it be that the light of the moon
renders the dog sleepless, and therefore more attentive
than usual to the smallest noise that can provoke his
barking, or whether he really barks af, or bays, the
moon 1tself, I think his barking (at a first thought so
uncivil) one of the examples of his sagacity, or of the
activity of his observing powers ; and not a little allied,
a8 to its motive, to the great attention which men
themselves have always given to the moon. The dog
does not bark at the sun ; and it might sometimes seem
as if even the human race, much as it thinks, and has
always thought, of the sun, cherished, and has always
cherished, yet deeper feelings in respect to the moon.
But I attribute at least a great part of all this, to the
varying and only occasional appearances of the moon.
The. sun comes daily, and is every day of the same
fi : but the moon, both to men and dogs, comes,
when it does come, as a stranger—a bright and lovely
stranger ; but yet a stranger, as a dog may think, fo
be watched, ang even d, or which is at least a
subject of perplexity and disquietude, so long as it
remains in sight.

8. And since, too, the first writing and cirinting of
my foregoing and other remarks in these chapters, as
to the almost superior attention given by men, as well
by dogs, to the moon, rather than to the sun, from the
cause I have assigned, and which superior attention,
with respect to men, amounts to something like a
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superior affection or regard, the subjoined Scottish
anecdote, upon Scottish authority, has found a place in
books.

9. “During the late annular eclipse, (the annular
eclipse of 1836, to be presently described in my volume,)
two old female worthies were heard discussing the merits
of the two luminaries who were the principal performers
on that occasion. Kirsty (who had all along been loud
in praise of the moon), at the time of the greatest
phase [the writer means the darkest appearance or
phase], was in raptures at the thought of her favourite
beating the sun; but her neighbour, Janet, not being
so sure of the advantage, asked her, ¢ What way in a’
the world hae ye cast out wi’ the sun? My certie!
I'm sure you're gay an’ muckle obliged to it, and it ill
becomes you, or ony ither body, to say aught agai
sic an auld an’ faithfu’ friend.” ¢Oh, dear me! Janet,
you're awfu’ ignorant ; o’ what use has the sun been to
either you or me? The moon gives us light in thae
dark Saturday eens, buf the sun mever shines but when
if's daylight.®”

. * Laird of Logan.

QUESTIONS.

2. Does Parley say that he is dissatisfied with all the explana-
nations? 8. Does he say that he thinks the question belongs to
the science of perspective? Does Parley very much recommenp
to his little hearers the study of perspective, and the practice of
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drawing? 6. Why does Parley upon this occasion contrast the
rising of the moon with the setting of the sun? What does Parley
say of the beaulg and utility of the moon? 7. What of the bay-
ing of the moon by watch-dogs? What of the dog's not barking at
the sun? 8. What of the t attention always given to the
moon, both by dogs and mangms

CHAPTER XXIX.

PABRLEY TELLS ABOUT THE BTARS.

1. ArtER telling you about the two t luminaries,
the sun and mn:»onj,r I shall talk of thg;z lesser lumi-
naries which next attract our attention ; that is, of the
general multitude of stars. It is in the same order
that the whole are presented to us in the book of Gene-
gis :—* And God,” it is said, ‘“made two great lights;
the ter light to rule the day, and the lesser light
to rule the night: he made the stars also.”

2. On the next page is a picture of some stars.
You nightly see the stars. How pure and peaceful do
they seem, as they twinkle far away in the clear blue
sky! They appear very small, but recollect that they
are at an immense distance. They are much further
off than the moon; and though they seem smaller,
they are in fact a t deal larger than the moon.
Some of them are millions of miles from us, and though
m appear so little, in reality they are -prodigious in

size.

3. Bome of the stars appear larger and brighter than
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others. Some appear small, and are so faint as to be
scarcely visible. Now those which appear largest are

e Fa

the nearest, and those which appear the smallest, and
most indistinet, are the furthest off.

4. It is more usual to talk of the solar system,
and of the constellations into which the visible fixed
stars are grouped, than to remember how many wonder-
fal things have latterly come to be known concerning the
fixed stars, star by star.

5. Many will seem to tell you, that we know so
little about the fixed stars, that it is scarcely worth

1y A OO |
il ‘.\I.
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while to talk of them; but, to say this, is not to keep
pace with the progress of modern discovery. At present
we have an express branch of astronomy for the fixed
stars, which we call sidereal astronomy. Still, it is
true that, as compared with what we know of the
planets, we know but little of the fixed stars.

6. It is to the two Herschels, father and son, that we
are particularly indebted for our acquaintance with
sidereal astronomy, or the special science of the fixed
stars. Less than a hundred years ago, even the
little that we know at present had not yet been dis-
covered.

7. 1 have room for only a very few words about the
fixed stars, but I wish you to know that there is much
that may be learned.

QUESTIONE.

2. Are the stars larger or smaller than the moon? If they are
larger, why do they appear to be smaller? What are the stars?

CHAPTER XXX.

ABOUT THE FIXED BTARS. IN WHAT RESPECT THE FIXED STARS, 80
CALLED, ARE REALLY FIXED. REAL AND APPARENT MOTIOK.
VARIETY OF COLOUB. DISTANCES FROM THE EARTH. NUMBER.
SMALL NUMBEE OF 8TARS ORDINARILY WITH THE NAKED EYE.

1. Tar fixed stars are so called, because, unlike the
planets, they never ‘ wander,” or change their places
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among each other. Night and morning, after age,
they i-;ise and set in thegsama order. S8EF =

2. In any other respect these stars are not to be
called ““ fixed.” Altogether they move round the earth
in one grand and ceaseless procession, exclusive of that
e.¥pm'ent motion which rezm.{ts only from the real motion
of the earth,

3. An apparent annual motion of a fixed star in the
circuit of tﬁe celestial sphere, if even amounting to no
more than five seconds of a degree, has been computed,
in the star 61 Cygni, to be really equal to one hundred
and twenty millions of millions of miles; ““and yet,”
says M. Arago, “we call 61 Cygni a star ;' —a,
fixred star he makes us observe, which is constantl
moving, and moving at the rate of a hundred ang
twenty millions of millions of miles in the space of every

ear !

g 4. But this observation may mislead us, if we do not
call immediately to mind the sense in which the

stars are said to be fized ; that is as I have just now
told it you above. Unlike the planets, they are fixed
in their places as to each other. Suppose that you lay
three books upon a table, you can easily turn round,
and turn with considerable swiftness. Now mark the
places where you lay the books, and measure . their
exact distances from each other; and see that the red
book lies next the blue, and that the blue is followed
by the green. Next, turn the table round and round,
and turn it as swiftly as you will, but not with violence,
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so as to throw down the books. Well ! stop the table ;
and though you will have seen that the books went, as
it were, all round the room, while you were turning the
table round upon which you had put them ; and though,
perhaps, when you stop, the plgce of the books, which
was opposite to the fireplace when you began, is now
opposite to the window ; still, you find that the books
ﬂ&m&elm are upon the same place on the table, which
you first gave them, and that they are at the same
distances from each other, and that neither the red, the
blue, nor the green has changed its place. These
books, then, are fized books, as respects their positions
towards each other, and in respect of the table, let their
motion altogether have been as extensive and as rapid
as it might. Similar to this is the motion of the fixed
stars in the circuit of the heaven; and it is in this
manner that they are pro-
perly to be called fixed stars.
5. Or permit me to com-
pare this particular motion
of the fixed stars (for the
have two or more motions
-with the motion of the sails
and body of a windmill.
The sails are driven round
by thl:?od wind, and even th?
v , OF W o
e body of the aull, & often
turned round by the miller,
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that the sails may duly meet the wind. 8till, both the
body and the sails are a fixed body and fixed sails.
All are fixed in their places, and move without departure
from their places. Go round as mﬂﬂlﬂy as may happen,
still the sails are fixed to their p onthami]l‘:and
to their distances from each other ; and still the mill,
though it may have been turned round, remains where
it was; or still the upper part of the mill, however
turned about, remains fixed to that lower part upon
which it stood at first, and upon which it continues
standing. . [

6. But, besides this general motion in space, and
besides the revolutions on their axes, (like the sun and
planets of the solar system,) some of the fixed stars
are discovered to move round others that are near
them.

7. Some of the lights in the heavens, which appear
to our naked eyes to be single stars, are found, with the
telescope, to consist in groups of two,’and even of three,
and still more stars ; and in some of these cases one or
more of this p of stars are seen to move round
a neighbour, the manner of the planets round the

san.

8. All the fixed stars, too, may seem to you but as
“gilver stars,” or of one colour. But they differ
greatly from each other in colour, and exhibit among
them such as are red, green, blue, and all the rest of the
prismatic colours, and many of their mixtures.

9. Their distances from the earth are various, but

I
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all of them immense. The nearest fixed star has been
rtﬁckoned at two hundred thousand times the distance of

o sun

10. As to the number of the fixed stars, those either
discovered or discoverable by the telescope exceed any
number that has yet been mentioned ; it is millions of
millions upon millions; while those commonly seen
by the eye are usually called a thousand, but
by some are counted at little more than eight hnnd.red
which small number of fixed stars, described as ordi-
narily vigible in England with the naked eye, is thus
summed up :—

Of the first magnitude . . . 17

Of thesecond . . . . . . 79

Of thethird . . . . . . 228

Ofthefourth . . . . . . 510
—— 834

11. In different parts of the globe diﬂ'erent sets of
the stars are visible, but always in comparatively small
numbers, to the naked eye. But how vast the numbers
to the teIescoPic vision! Recollect, too, with the
accounts of their numbers, that each particular fixed star
is believed to be a sun to a system of planets, like the
sun of our own system ; and then what can it be possible
to say sufficient, either of the multitude of the heavenly
bodies, or of the immensity of space ?
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CHAPTER XXXI.

MAGNITUDE OF THE FIXED STARS. AMAZING MAGNITUDE OF THE
GBEAT BTAR VEGA, OLUBTERS OF ETARS.

1. Bur, if the fixed stars resemble our own sun or star
in being surrounded by Elanets, our sun, and conse-
quently its planets, bear little resemblance, in point of
magnitude, to the fixed stars, and consequently to their
planets. The sun and all its planets dwindle into com-
parative atoms, at a view of the fixed stars, if the
. modern astronomers, with their modern telescopes, can

entirely be trusted. We are assured (for examﬁllzgl that
the star a in the constellation Lyra, of which the
distance from the earth is twenty billions of miles, has a
diameter of 2,659,000,000 miles, or three thousand
times that of the sun, or the same as three-fourths of
the diameter of the whole solar system, the orbits of the
comets excluded ; that is, three-fourths of the orbit of
the planet Uranus, called otherwise Herschel and the
Georgium Sidus ! :

2. This, in general terms, is to say, that the magni-
tude of the star Vega, or a Lyre, s that of the
sun, more than the magnitude of the sun
that of Mercury ; or, that the diaproportion between that
star and the sun is perhaps three tumes as great as that
between the earth and Jupiter; for a display of which
latter disproportion you must consult a future page.

8. But, again, you will hear, in another chapter,
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that at the surface of the sun, & man would weigh two
hundred tons. What, then, would he weigh at the
surface of the star Vega ? Tell me how many thousand
tons ?

4. I told you, in my chapter about the sun, or the
star of our own system, that, great star as it is, in com-
parison with our planet the earth, and with all the
planets put together, still it is a verysma]] star, a8 com-
pared with the stars in general ; and see now, though
vel?' perfectly, in aﬁgureasthatatmm
151, what it is to say that the size or magnitude
sun, supposing it such as it is there drawn, is
by that of the star @ Lyrse, by three-fourths ss much
ag our orbit of Uranus (the very utmost of our white
circlea%h asses our drawing of the sun !

etermination of the diameter of a Lyrs is
due to a distinguished English astronomer.* An
objection, indeed, under the Newtonian theory of hght
has been started, to the possibility of its
“ but, however this may be ” (says a still later astrono-
mical authority, while advertmg th to the magnitude
and distances now assigned to the fixed stars), “it
t(:ﬁnnot be doubted that the scale cannot be greatly dif-
m .’)T

6. Many clusters of stars afF ].l.ke white clouds,
or like comets without tails. t the idea of
globular spaces in the heavens, ed of stars, and

* The late Dr. Brinkley, Lord Bishop of Cloyne.
+ Quarterly Review, vol. xxxviii. p. 9.
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constituting a society of stars apart from all the rest.
To attempt to count the stars in one of these globular
clusters, says Sir John Herschel, would be a vain task.

They are not to be reckoned bt{g hundreds. Many must
contain from ten to twen ousand stars, within a
of no more apparent diameter than the tenth part
of that which we see occupied by the moon; but of
which the centre, where the stars are thickest, is one
blaze of light.
7. And these luminous bodies—every white speck
which you see in my figure—must be a sun, or a group
of suns; that is, bodies shining with their own light:
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for if they had only reflected light, their distance is so
great that we should not see it at all ; that is, that we
should know nothing of their existence !

8. But, if they really are suns, and if their real dis-
tance each from each are as great as the distances of
the sun of our system from the nearest fixed star, or
nearest sun of another system, what must be the real
magnitude of this cluster before you; and what, again,
the tness of its distance from ourselves, on account
of which the whole of the gorgeous sssemblage is but
barely visible to our naked eyes ?

9. The figure upon the right is one of those dashes
of light, or spindled-shaped nebules, which belong to
another class of objects that still further enrich the
heavens, and of which I shall speak in another chapter.
Sir John Herschel has added a list of five hundred
il}il;lulea to that of the two thousand discovered by his
ather.

10. The double stars are of various hues; but
usually the colour gike the magnitude) of any one star
i in contrast with the colour of the other. e large
star is generally yellow, orange, or red ; and the small
star blue, purple, or green, Sometimes one of the stars
i8 white, and the other blue or purple ; and sometimes,
though more rarely, one is red, and the other white.
Man{r solitary stars are red ; but none blue, green, or
purple.

~ 11. You are to remember, in the meantime, th#t it
18 only as these points of coloured light, that the
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Iargest of the fixed stars dis{;]a themselves, even in
the view of the most pow escopes, They show
but dots of light, and have no apparent discs, like those

circles which I shall present you with in telling
of the planets.

CHAPTER XXXII,

ABOUT THE CONSTELLATIONB.

1. Werx we look up to the heaven or sky, it seems as
if the earth were surrounded by a vast, hollow sphere
or globe, sprinkled over with stars. Now let us
imagine that the heaven is such a hollow sphere. Let
us imagine, that the sphere has an equator E:samg
from east to west round the middle of it. Let us
imagine, that it has two poles like the earth ; and that
the North star, which may be seen in the sky, is the

North }fﬂe'

2. Now, in the centre of this great hollow sphere is
the sun ; and the planets are all moving round the sun,
within this sphere, from west to east.

3. I must now tell you one thing further ; that the
ancient aat{.tj?o?ergiiﬁ&ed the fixed s_inrsluinto va.rim?:
ups, to all of w ey gave cular names,
gﬁeg:ion or group of starg they cgﬂ (what the word
gignifies) a co tion. In one constellation, or col-
lection or group. of stars, they fancied they could dis-
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cover something like the form of a Bear, and therefore
they called it the Constellation of the Bear.

4. Another constellation they fancied resembled a
Lion, another a Goat, another a Seqf)ent ; and so they
gave these constellations the names of the animals they
were imagined to resemble. -

5. The picture above is an illustration of what I
have been telling you. It exhibits a group which is to
be seen in the Northern of the heaven, and is
called Ursa Major, or the Great Bear.

- |
A O ‘.'\'k'\_
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6. In this manner, the stars of the whole heaven are
divided into groups or constellations. Upon the surface
of a celestial globe you see all the figures of all these
living creatures, Wit{l those of a few other objects,
marked upon it, the forms of which were imagined to
be represented by the various groups ; or which forms,
rather, they chose to assign to these groups, bestowing
also the names.

7. It has been well suggested, that the names and
forms of living creatures were those usually assigned to
the stars and constellations, in order to imply that they
were moving things, or bodies always moving in their
celestial regions. It is in this manner that Chandra,
or the Moon, is figured by the Hindoos as if it were an
Antelope. The antelope i3, perhaps, the swiftest of
animals ; and of the swift motion of the Moon I have
told you, in my account of the eclipses both of the
moon and sun.

QUESTIONS.

1. What do we see when we look up to the heaven or sky ?
2. If we imagine the heaven fo be a hollow sphere, what is in the
centre of that sphere? What are moving around the sun within
that sphere from west to east? 3. What did the ancient astrono-
mers ﬂ:)? What did they call a collection of stars ? 4. Why did
they give the names of animals to the constellations? 6. What are
the stars of the whole heaven divided into? 7. Why did the
ancients usually assign to the stars and constellations names
and forms of living creatures?
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CHAPTER XXXIIL

PARLEY GIVES A DEBCRIPTION OF THE CONSTELLATIONS IN THE
Z0DIAC.

1. Havive eutered into along dissertation of the magni-
tudes and distances of the celestial bodies, Bubjecta
rather scientific for the younger part of my readers, I
mean to entertain them with the mythological account
of the principal constellations of the zodiac, and after-
wards of those to the north and south of the zodiac.
Mythology consists of fables, and the Egyptians, who
were great astronomers, invented fables respecting the
clusters of stars, called constellations.

2. The following are the names of the principal
ones :—

8. ARIEs i 1s the ram with the golden fleece, on which
Jupiter pro carry Phryxus and Helle in the air
towards Cochls acroas the Black Sea. Helle, in this
aérial passage, became giddy, and fell from her seat
into that part of the sea which from her received the
name of the Hellespont, now called the Dardanelles.
The Hellespont is famous for the bridge of boats which
Xerxes bilpo t over it, when he invaded Greece. Phryxus,
a.fter he had given his sister a burial in the neigh-

g coast, pursued his journey, and a.rnvecl at
Golch:s, where Ee sacrificed the ram to Jupiter, and
suspended its fleece upon a tree in a forest, consecrated
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to Mars, the god of war. This is the famous golden
fleece, which was obtained by Jason and the Argonauts.

4. Taunus is the bull into which.Jupiter metamor-
phosed himself when he became enamoured of the
beautiful Europa. In this assumed shape, the god
conveyed the princess across the sea into our quarter of
the globe, which, from her name, is sup to have
been called Europe.

5. Gemint are the twins Castor and Pollpx, the sons of
Jupiter and Leda. These two young men embarked
with Jason to go in quest of the golden fleece, and both
behaved with superior courage. During the expedition,
in a violent storm, a flame of fire was seen to play
round the head of each of them, and immediately the
tempest ceased ; from this occurrence their power to
protect sailors was- credited ; and the two fires, which
are very common in storms, have since been called
Castor and Polluw. These brothers cleared the
Hellespont and the adjacent seas of pirates, on which
account they have always been deemed the friends of
navigation. The ap ce of these constellations
together was, according to many writers, thought
favourable to mariners, and therefore, for a good omen,
they had them carved or painted on the head of the
ship, and gave it a name from them. The figures,
which, to this day, are often placed in the forepart of
the ships of nations, are but the remains of this custom.
Castor and Pollux loved each other so tenderly that
they were never separated, and Jupiter, having be-
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stowed immortality on Pollux, he divided it with his
brother Castor, insomuch, that they lived and died
alternately. This. act of fraternal affection occasioned
their being metamorphosed into stars, and made a
constellation,

6. Caxcer is the sea-crab which Juno sent to bite
Hercules in the foot while he fought the serpent Hydra.
This enemy was soon despatched, and Juno, unable to
succeed in her attempts to lessen the fame of Hercules,
placed the crab among the constellations. '

7. Lo is the celebrated Nemean lion, which was sent
Eg Juno against Hercules; being slain by this hero,

e goddess placed the animal among the constellations.

8. Vireo 18 the virgin Astrea, the goddess of justice.
She lived among men, as the poets mention, during the
golden age; but the wickedness and impiety of man-
kind drove her to heaven in the brazen and iron age,
and she was placed among the constellations of the
zodiac, under the name of Virgo. She is represented
a8 a virgin with a stern countenance, holding & pair of
scales in one hand, and a sword in the other.

9. Lisra is the scales of Astrsea, with which that
goddess is always painted; hence this constellation is
called by Virgil, “ Astrea’s balance.”

10. Ei:onmo is the scorpion which stung to death
.the boasting hunter Orion. According to Ovid, this
serpent was produced by the earth, fo punish Orion’s
vanity for having boasted that there was not on the
earth any animal which he could not conquer.
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11. Saairrarmos is Chiron, one of the Centauri
Chiron was famous for his knowledge of music, medicine,
and shooting. He taught mankind the use of plants
and herbs, and instructed in all the Eo].ite arts the
greatest heroes of his age. He taught Zfsculapius
physic, Apollo music, Hercules astronomy, and was
tutor to Achilles. Being accidentally wounded by
Hercules with a poisoned arrow, and the wound being
incurable, and the cause of excruciating pains, Chiron
begged of Jupiter to deprive him of immortality. His

rayers were propitious, and he was translated to
Eeaven by that god, and placed among the constel-
lations of the zodiac, under the name of Sagittarius.

12. CapricorNus is Pan or Bacchus, who, fleeing from
the giant Typhceus, in the river Nile, transformed
himself into a sea-goat, upon which account Jupiter
made him a constellation. - A e

13. Aquarrus. Ifis imagined that -
mede was changed into t.hjsgeclénsteﬂaﬁon. Hemsbeaﬁ-
tiful youth of Phrygia, whom Jupiter, in the form of an
eagle, carried up to heaven as he was fending his father’s
flocks on Mount Ida, and he became the cupbearer of
the gods, in the place of Hebe, the goddess of youth,
who had been dismissed from this office by Jupiter,
because she fell down a little disorderly as she was
pouring nectar at a great festival

14. Pisces are said to be the fishes into which Venus
and her son Cupid transformed themselves to avoid the
fury of the giant Typhceus, when he assailed heaven.
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15. Having given a mythological account of the con-
stellations in the zodiac, I ahaﬁc;]mceed to give, in the
next two chapters, a description of the several clusters
of stars to the north and south of the zodiac.

QUESTIONS,

What was Aries? What was Taurus? Who were Gemini ?
What is Cancer? Describe Leo. Who was Virgo? Describe
Libra. What was Beorpio? Who was Sagittarius? Who is Capri-
chrnu.s; Who is supposed to have been Aquarius? What were

isces

CHAPTER XXXIV.

PARLEY GIVES A MYTHOLOGICAL DESCRIPTION OF THE STARS TO THE
NORTH OF THE ZODIAC,

1. Ursa Major and Mmor, the great and the lesser
Bear, are Diana’s.nymphs, Calisto and her son Arcas,
these bemf both changed into bears by the jealous, en-
raged, and imperious Juno; they were translated into
heaven by Jupiter, lest they should be hurt by the
huntsmen. Calisto was a native of Helice in Achaia, a
district near the Bay of Corinth ; hence the greater bear
is sometimes called %—Ie!ice.' Dryden says : —
Night on the earth pour'd darkness ; on the sea

The watchful sailor to Orion’s star
And Helice, turned heedful.

2. The four stars in the body and the three in the
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tail of Ursa Major, as represented in the thlrt%v-swond

chapter, are frequently denominated Charleg’s Wain or

W gon, and are very conspicuous in the North every
ht evenin,

3 e two hindmost stars in Charles’s Wain in Ursa
Major are called the ‘‘ Pointers,” because & line drawn
through them will conduct the eye nearly to the Pole
Star Round the Pole Star, the others in the Northern
hemisphere appear to revolve, and by it the ancient
navigators steered the course of their vessels, they being

uainted with the use of the compass, which was
not known till about the year 1300, :

4. Draco. This, like many of the other constellations,
is mentioned by the ancient poets. In Dryden’s Virgil,
we read :—

Around our pole the spiry Dragon glides,

And like a wand'ring stream, the Bears divides,
The less and greater, who by fate's decree,
Abhor to dive beneath the southern sea.

5 Draco is said fo be the dragon which kept the
en.u of the Hesperides, whose delicious fruit was
Fr ul dragon, which never slept. It
was one of the twelve Iabours of Hercules to procure
some of the ﬁolden apples of the H
6. The ““ Hesperian gardens, fam ofold”aa]iﬁlton
observes, were 8o ca]led from Hesperus, Vespar, because
placed in the West, under the evening star. Some
pose them to have been situated near Mount Atlas in
A.glca. This Atlas was a king of Mauritania in Africa,
and master of a thousand fl of every kind. In re-
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fusing hospitality to Perseus, he was changed into the
mountain that bears his name, and which is so high that
the ancients have imagined the heavens rested on its
summit and that Atlas supported the world on his
shoulders : hence, he is represented by artists, and in
books of mythology, as an old man, bearing the world
on his shoulders, and general descriptions of the
whole world in sets of maps are to this hour called
“ Atlages:” hence, also, ‘Atlantean shoulders” is a
metaphor used by Milton, to express the vast capacity
of Beelzebub, * majestic tho’ in ruins.”

7. This fable arose from the fondness which Atlas
showed for astronomy, and his often frequenting elevated

laces and mountains, whence he might with more faci-
ity observe the heavenly bodies.

8. CrerHEUs was a king of Ethiopia, the husband of
Cassiopeia, and the father of Andromeda. He is repre-
sented on globes, as a man with a tiara on his head,
kneeling on one knee, and with his arms extended.

9. ANDROMEDA, it is said, after death, was made a
constellation by Minerva, at the time that Cassiopeia and
Cepheus were also metamorphosed into constellations.

0. Cassiorria was the wife of Cepheus and mother
of Andromeda, placed in the heavens with her head from
the pole, so as to turn round apparently upside down,
because she boasted of her own beauty as superior to
that of the Nereids. As Milton expresses it :—

That starr'd Ethiop queen, that strove

To set her beauty’s praise above
The sea-nymphs, and their pow rs offended.
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11. Perseus was the son of Jupiter and Danag.
‘When grown up, he obtained the helmet of Pluto, the
buckler of Minerva, the falchion of Mercu:{, with wings.
for his feet. By the assistance of these, he performed
several glorious actions, for which, after his death, he
received divine honours, and was placed among the con-
stellations. He is represented on the globe as beari
the head of Medusa (capur MEDUS®E) in his left hand.
Medusa, one of the t Gorgons, was celebrated for
her personal charms, and the beauty of her locks. Hav-
ing violated the sanctity of Minerva’s temple, that
goddess, in revenge, changed her beautiful ringlets into
serpents. The common opinion is, that these three
sisters lived near the gardens of the Hesperides, where
they committed great ravages, and exercised prodigious
cruelties on all passengers. Perseus rendered his name
immortal by decapitating Medusa, and consequently her
head is always included in the constellation of Perseus
on the celestial globe. That conqueror placed Medusa's
head on the sgis or shield of Minerva, which he had
used in his expedition. Mytholog'ﬂts explain the fable of
the Gorgons, by supposing that they were a warlike race
of females, near the Amazone, whom Perseus, by the help
of a large army, destroyed. When Perseus rescued An-
dromeda, he was mounted on the horse Pegasus.

12. Prcasus was a winged horse, sprung from the
blood of Medusa, when Persei.a had cut oﬂ’hher é:t;lad
As soon as Pegasus appeared, he left the earth, and flew
up to heaven ; or rather, aceording to Ovid, he fixed his

K
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residence on Mount Helicon, a mountain sacred to the
Mouses ; here, by striking the ground with his foot, he
instantly raised a fountain, which has been called ¢ Hip-

e,” from two Greek words denoting the ‘horses’
ountain,” He became the favourite of Apollo and the
Muses, who made use of him in travelling. He was
_ placed among the constellations by Jupiter.

13. Canes VenaTIOI are two col tions between
the arms of Bootes and the tail of the Great Bear. The
first is called Asterion, being that near the Great Bear’s
tail ; the other, Chora. They are held in a string by
Bootes.

14. Cor Carow1is a single star, between Asterion and
Chora, in the neck of the lower dog, and has a heart
surrounded by a crown. - It was so denominated in
memory of our Charles the First.

15. Boores. This constellation, having a very bril-
liant star between the legs of the figure called Arcturus,
is sometimes denominated the Driver or Waggoner. He
i8 also styled Arctophylax or the bear-keeper:—

Behind, and seeming to urge on the Bear,
Arctophylax, on earth Bodtes named,
Bheds o'er the arctic car his silver light.

16. Moxs M&NarvUs, under Boodtes, the stony Mee-
nalus, as Milton styles the famous mountain, was a
mountain of Arcadia, sacred to the god Pan, whence he
is called the Manalian god. It was greatly frequented
by shepherds, on which account the p “ Meenalian
strains ” denotes pastoral poetry.
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17. Corona BorrALs, or Septemtrio, is said to be the
beautiful crown of seven stars which Bacchus gave to
- Ariadne, when he married her, after ghe was basely
deserted by Theseus.

18. Heroures was a famous hero, who after his death
was ranked among the gods, and received divine honours.
Besides the twelve celebrated labours which he per-’
formed, many other exploits are recorded of him by
mythologists and poets. He is represented on the globe
as holding CerpERUS, which was a dog of ?blﬁﬂo, and
had, according to Hesiod, heads ; other mythologists
say only three. He was aﬁtfgoned at the entrance otgit?hfe
i regions, as a watchful keeper, to prevent the
living from entering, and the ghosts from escaping from
their confinement. The melodious musician Orpheus
lulled this monster to sleep with his lyre, when he
sought his beloved wife Eurydice at the palace of Pluto.

19. Lyra. The lyre was at first a tortoise, on ac-
count, some say, of the slow motion round the pole, then
& lyre, because it was a shell of this animal on which the
strings of the lyre were originally mounted. On the old
celestial globes, the lyre is represented as made of one
entire shell of a tortoise, the nofe emitted on playing
with its concave figure having, it is asserted, first given
Mercury a hint for this much admired instrument.
Many ancient writers assert that this is the lyre of
Orpheus, which he received from Apollo or Mercury.
He played upon it with so masterly a hand, that even
the most rapid streams ceased to flow, the savage beasts
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of the forest forgot their ferocity, the mountains came to
listen to his song, and all nature seemed animated.
Shakespeare says :—

Orpheus, with his lute, made trees
And the mountain tops that freeze
Bow themselves, when he did sing.

After death Orpheus received divine honours, and his
lyre became one of the constellations in the heavens.
’E;g fable which describes Orpheus as followed by wild
beasts and even rocks is an allegory to describe his ex-
quisite skill in the science of music ; it is likewise meant
to express that he employed his talent in civilizing the
rude, unpolished manners of his time.

20. The following constellations have not an -
ticular fable attached to them, and therefore Iysﬁl
merely enumerate them. With respect to the constella-
tions explained above, as well as those that follow, it
will be well if the teacher of my young readers were to
point out on the celestial globe the different clusters of
stars ; they would thus be receiving a lesson on Astro-
nomy, as well as receiving instructive entertainment.

21. Cyenus, the swan; VuLeecura, the fox, and
Anszr, the goose; LACERTA, the lizard ; CAMELOPAR-
DALUS, the camelopard ; SerpENs, the t ; SERPEN-
TARIUS, the serpent-holder, also called OpEIUCHUS and
ANeUITENENS ; ScuTuM or CLYPEUS SOBIESKI; AQUILA,
the eagle; DrrprINUS, the dolphin; Taurus Ponia-
Towskl; EQUULEUS ; AURIGA, the charioteer ; Saarrra,
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the arrow ; Liywx ; LEo MiNoR, the lesser lion ; TrIAN-
gurLuM Magus and Trianevrnum Minus, and Musca, the
fly. With this harmless little insect, does my explana-
tion of the Northern constellations conclude. Can I
finish this part of my subject more appropriately than
by drawing a moral ﬁ'om this little insect, which forms
one of the constellations? Can I conclude better than
by recommending my young students to compassionate
this little insect, and te remember that—

Cruelty practised upon animals
Makes hard the heart, to cruelty still greater ?

QUESTIONS,

What were Ursa Major and Minor? Deseribe Draco and the
Hesperian gardens. Who was Cepheus? Describe Andromeda.
Who was Cassiopein? Who was Perseus? What was Pegasus?
@Give the names of Canes Venatici. Describe Cor Caroli. Give the
different names of Bodtes. What was Mons Msenalus? Corona
Borealis? Who were Hercules and Cerberus? What was Lyra?
Who was Orpheus? Give the English for Cygnus, Vulpecula,
Anser, Lacerta, Camelopardalus, Serpens, Serpentarius, Aquila, Del-
phinus, Auriga, Bagitta, Leo Minor, and Musca.

CHAPTER XXXYV.
PARLEY S8PEAKS OF THE OONSTELLATIONS BOUTH OF THE ZODIAC.

1. AsI have entered rat.her into the constellations in
the Zodiac and north of the Zodiac, they being mostly
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visible in the northern hemisphere, I shall give merely
a nomenclature of the constellations in the southern
hemisphere, and a description of only a small number.

2. Cerus, the whale, is represented by the poets as t.he
sea monster that Neptune, at the suit of nym
sent to devour Andromeda, for the pride of her m tﬁer
and which, as we learn, was killed by Perseus.

3. Eamml:rs, now called the Po, is a river in Italy,
which had many fine things said of it by the ancient

oets, who, finding earth too little to contaim their fables,

Eave thought Endanus worthy of a place among the
constellations. It was, according to the ﬁzbhng poets’
lays, placed in the heavens for receiving Phaeton, when
he was thunderstruck by Jupiter in its vicinity; the
sisters of that rash youth were meta.morphosed into
poplars, and their tears into precious amber. The
constellation Eridanus is sometimes styled by astro-
nomers “ Orion’s river.”

4, P@NIX, the Phenix. Toucax, the American goose.

5. ORrroN. The name ofthlsbnllmnt constellation, and
especially remarkable for. the three stars in his belt,
very conspicuous in & starlight night, is formed from a
Greek word importing “to_bring rain,” the ancients
supposing that its nsmg redicted rain and tempestuous
weather. As this constellation is com of stars in
the form of & man holding a sword, the ancient poets
often speak of Orion’s sword and girdle.  When Bona-

rte was in the zenith of his power the French and

rman astronomers called these stars by the name of
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the “stars of Napoleon.” Orion, according to Pagan
mythology, was a very beautiful youth, whom Diana
was particularly fond of ; but he, preferring the company
of Aurora, was slain in a fit of passion by Diana. Re-
penting, however, afterwards, the offended goddess
prevailed on Jupiter to raise her deceased favourite to
the skies, where he still continues to form one of its
most brilliant constellations.

6.- MonocEros, the Unicorn.

7. Caxis Masor and Canis MiNor are said to have
been Orion’s hounds. Canis Minor is called by the
Greeks Procyon, “and by the Latins Antecanis and
Canicula, or the Dog Star. , When this star rises with
the sun, which is about the beginning of August, the
heat is genera]ly at its height, and according to most
of the almanacs they very absurdly give the name of the
Dog-days to about forty days of the year, namely, from
the 3rd of July to the 11th of August. The Egyp-
tians first gave this bright star (either Sirius or Procyon,
a8 the difference of their rising does not vary by many
days) the name of Canis or Canicula from the following
cause. Having observed that the return of the munda-
tion of the Nile answered constantly to the a:})p
of this star towards the source of the Nile, whlch
seemed to warn the hnsbandman against being surprised

by the waters, the pared that action to that of the
animal Wh.lch km gives notice of danger, and
called this star t t is, the barker.

8. Arus, the b1rd of Paradise.
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9. Hmméd This constellation consists of a lamber nt;f
stars, imagined to represent a water-serpent, and, accord-
ing to poetic fa.ble,pwas one of the twelve labours of
ngculea to destroy it.

10. Sexrans Uraxizx, the sextant of Urania, one of
the Muses; CraTEr, the cup; Comrvus,- the crow; -
Cextavrs, the Centaur ; Lupus, the wolf; Ara, the
altar; TriancuLom AvstRALE, the southern friangle;
Pavo, the peacock ; Grus, the crane ; Piscrs AusTrALIS,
the southern fish ; Lepus, the hare ; CoLumea Noacar,
Noah’s dove; Ropur Carowr, Charles’s oak.,

11. COnux. The Cross is situated near Centaurus, and
is sometimes called the Crosiers, and also Crusero. This
constellation consists of only four stars, in the form of a
cross, which serve those who sail in the southern lati-
tudes to find the Antarctic pole:—

The Cross, sign of redemption, now appears,
Relucent with four stars. *

12. The two great stars which mark the summit and
the foot of the cross having the same ascension, it follows
that the constellation is almost perpendicular at the
moment when it passes the merigim. This circum-
stance is known to every nation that lives in the
southern hemisphere. It has been observed at what
hour of the night in different seasons the Cross of the
south is erect or inclined ; it is & time-piece, that ad-
vances very regularly nearly four minutes a day, and no
other group of stars exhibits to the naked eye an
observation of time go easily made. “How often,” says
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Humboldt, in his Travels through South America, ¢ have
* we heard our guides exclaim in the savannahs of Vene-
zuela, or in the desert extending from Lima to Truxillo,
‘ Midnight is past, the Cross begins to bend.” How
often these words reminded us OFntﬁnt affecting scene
where Paul and Virginia, seated near the source of the
river of Lataniers, conversed for the last time, and where
the old man, at the gight of the Southern Cross, warns
them that it is time to separate.”

13. Arao Navis, the shi Argo ; Apis, or Musoa, the
bee or fly; Invus, the In CHAMELEON, the cha-
meleon ; 18018 Vomm; the ﬂymg ~fish; XIpmE1AS, or
Domno the sword-ﬁah OFFIcIUM, or APPARATUS
Satrmonm Hyprus, the water-snake ; Fornax CHE-
MICA, the chemical furnace ; Honom&rtm’, the clock ;
Rericurus RroMBormaris, the rhomboidal net ; Praxi-
TELS, or Cesa Scurrroris; EquuLeus PIcroms the
m s easel ; Pyxms NauTica, the mariner’s compass ;

CHINA PNEUHATICA the air-pump; CrromNus, the

asses ; QUADRA Etrcmms or Norma, the rule or
E id’s uare Tm.moormn the taleecope, Micro-
scopIUM, the mmroacope H Ocraxs Hapreaxus, Had-
ley’s octa.nt BranpErBURGIUM ScEPTRUM, the sceptre

Brandeuburgh Moxs Mexsx, the table mountain.

14. The Mmxy Way is that long white luminous track
which seems to encompass n%aavans like & swath,
scarf, or girdle, and w]nch is easily perceivable in a clear
mght, especially when the moon does not appear. The
Greeks called 1t Galawy, on account of its colour and
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a ce. The Latins, for the same reason, termed it
1a Lactea, and we, the Milky Way. Milton says :—

That milky way,
Like to a circling zone, powdemd with stars.

The cause of the shining appearance exhibited by the
Way has been a subject of dispute among astro-
nomers, but De. Herschei & continued series of
observations, is confirmed in the opinion that this lucid
zone is composed of a most extensive stratum of stars of
various sizes, whose number constantly increases and
decreases in proportion to its apparent brightness to the
naked eye. In making his observations through his
d telescope on the Milky Way, he says that he has
fields of view that contained no fewer than 588
stars, and these were continued for many minutes, so
that in a quarter of an hour he has seen one hundred
and sixteen thousand stars pass through the field view
. of his telesco Every improvement in his telescopes
has discovered stars not seen before, so that there
tEpem- no bounds to their number or to the extent of
© universe.

15. Having thus given a familiar account of the con-
stellations, it 18 scarcely needful to impress the minds of
our young students with an idea of the ireatness,
ness, and omnipotence of that Deity, in whom we live n.nd
move and have our being. Such sentiments must
naturally arise in the mind of every rational being.
Perhaps our wonder and admiration of this wonderﬁxl
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order of things will be better displayed by a respectful
gilence. Dr. Young says:—

There dwells a noble pathds in the skies

‘Which warms our passions, proselytes our hearts.
How eloquently shines the glowing Pole |

With what autiority it gives its cgnrge,
Demonstrating great truths in style sublime !

QUESTIONS.

What was Cetus? What is the modern name of Eridanus, and
W:H was it placed in the heavens? Give the English for Pheenix
Toucan. Give a description of Orion, and why it was so.
called. Give the English of Monoceros. Describe Canis Major
and Canis Minor. Wﬁich are the Dog-days, and why they were so
called by the Egyptians? The English of Apus. t was
Hydra? Give the English of Sextans Uranim, Crater, Corvus,
Centaurus, Lupus, Ara, Triangulum Australe, Pavo, Grus, Piscis
Australis, Lepus, Columba Noachi, and Robur Caroli. What is
Crux, and how does it serve as a time-piece ? Give Humboldt's
description of Crux. Give the English of Argo Navis, Apis or
Musca, Indus, Chameleon, Piscis Volans, XJ;Rhiﬂs or Dorado,
Hydrus, Fornax Chemica, Horologium, Reticulus Rhomboidalis,
Equuleus Pictoris, Pyxis Nautica, hina Pneumatica, Circinus,
Quadra Euclidis or Norma, Telescopium, Microscopium, Octans
Hadleianus, Branderburgium Bceptrum, and Mons Menss, De-
scribe the Milky Way, its name in Greek and in Latin. Give
Dr. Herschel's opinion of the Milky Way. What is the religious
lesson we shou.ldll‘eam from the contemplation of the constellations
and the study of Astronomy ? ’
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"CHAPTER XXXVI.

ABOUT NEBULES., COMMON NEBULES, BTELLAR NEBULES.
' PLANETARY NEBULES,

1. Anp it is not even at the visible fixed stars that we
can stop. When the heavens are examined witha good
telescope, the same appearance, with respect to the
distribution of the stars, is still observed as when they
are seen by the naked eye. In some places the stars
are close and in great numbers; and in others there
are large voids without a single star. ;

" 2. But, in those voids, as well as behind the remotest
stars that we can discover, there are numbers of small
luminous spots, of a cloudy appearance, which we thence
call nebuls or nebules.

8. Some of the larger nebules are accompanied by
smaller. Some, in shape, are long and narrow and
bright dashes; others, like the electric spark, have the
shape of a fan. Others resemble comets, or are like
cloudy stars, having & nucleus or centre, surrounded by
a nebulous or cloudy atmosphere.

4. Accompanying the cluster of stars in a preceding
chapter, you saw a nebule of a spindle shape, or like a
light dash upon the face of the dark heaven. On the

posite page are two figures of nebules of other forms ;
zﬁaﬁu n the right hmfu;rl;ringsnme resemblance to &

dumb-bell, or to an hour-glass, of bright matter, im-
mersed in & thin hazy atmosphere, by means of which an
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oval form, or that of an oblate spheroid, is given to the
whole mass. This is one of the most amazing objects

in the heavens, of the class of nebules. Three stars
are apparent within its circumference, and one adjacent
to it. Its light is perfectly milky.

5. Besides nebules in general, Sir John Herschel
distinguishes stellar or star-like nebules, and planetary
or planet-like nebules; and he makes even these latter
of enormous dimensions. Supposing them even no
further from us than the fixed stars, he computes, that
_ at the lowest estimation, their real magnitudes must be

such as to cause each of them to filla space equal to

-
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that of the orbit of Uranus, or the whole of the solar
planetary system! Such a magnitude, however, for
nebules, is insignificant, com; with the same mag-
nitude for the single star Vega, or a L _

6. But the term nebul®, or nebule, has been used in
more senses than even the two I have just mentioned,
gince the time when, in the seventeenth century, Cassini
called the Nebule of the Sun, his supposed matter of
that appearance which is at present called the Zodiacal
Light. I shall tell you about the Zodiacal Light in
one of my ensuing chapters.

CHAPTER XXXVII.

ABOUT THE MILEY WAY, CALLED BY BIR WILLIAM HERSCHEL THE
PROJECTION OF THE NEBULE OF THE EARTH. ABOUT AN ASTRO-
NOMICAL DISTRIBUTION OF THE REGIONE OF THE HEAVEN. THE
MILEY WAY BOMETIMES CALLED SAINT JAMES'S WAY.

1. S WrLLiam Hersoner set down the positions of no
fewer than two thousand nebules ; and, in a small por-
tion only of the Milky Way, he counted thousand
distinct stars, and thought he saw indistinctly twice as
many more.

2. The Milky Way is the white or milk-like band
which stretches across the sky from east to west, and
the whiteness of which is found to consist in the light
of the myriads, not to say the millions, of stars which
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are thus assembled in it. The Milky Way is sometimes
called Saint James’s Way.

8. Sir William believed the Milky Way to be the
projection of the nebule which contains the earth, the
solar system, and all the fixed stars of which we com-
monly sm thus placing the Milky Way at a still

ter ce from us than the most distant of the
stars ! ;
the Nebule, or beyong qu;,
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4, The thickness of the Milky Way is small, com-
ared with its length and breadth. Sir William
erschel believed the earth to be fixed about midway
between the inner and outer surfaces of the Milky Way,
near the point at which it spreads into two branches.
5. As to the nebules beyond the Milky Way, many
(whether truly or otherwise) are at present generally
believed to consist, not in clusters of stars, but only of
a self-luminous phosphorescent substance, in a high
state of rarefaction, or composing only a milky film,

6. When it is remembered, however, that many of the
acknowledged clusters of stars (and the Mi]{]ri Way
among the rest) ““appear to unassisted vision like thin
- white clouds or vapour,” and are compared with ¢ milky

films,” is there nolﬁaﬁneﬂs in absolutely denying, that
even these distant milk-like clouds of nebules may be
yet starry clusters also ?

7. But, decide that question as we may, the several
regions of the ]ﬁiaa.ven, as they depart from the earth,
8] susceptible of astronomical arrangement, as in
ﬂl:ep%?agram 1111 the preceding page.*

8. In allusion to the famous Roman or Roman-
British road, called Watling Street, which, beginning in
London, runs so far throughout the kingdom, an old
English poet has called the Milky Way ““ the Watling
Street of the gky.” ’

* For a fuller explanation of this diagram, accounts of the
nebules, and various other astronomical and general information,
see “ Burford Cottage and its Robin Redbreast; a Village Tale.
By the Author of Eeeper's Travels.”
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CHAPTER XXXVIII.

PABRLEY TELLS ABOUT THE SOLAR SYSTEM, OR SYSTEM OF THE BUN.

1. I 5AvE led you on, my little ones, from the moon to
the sun ; from the sun, to the distinct and visible stars,
visible either to the naked eye, or through the magni-
fying power of the felescope,) including the multitude
of stars which make up the whiteness of the Mi
Way ; and then I have told you of the Nebules in the
st:i.l.ly further heaven, which are clouds of more distant
stars, or what some have called clouds of star-dust ;—
Nebules, inﬁ;h;e midst £ lgf some Iclnil‘ cl:hflzch ti}ilmm are still
partially distinguishable ; but which, for the most part,
gome ognsider but as so many white vapours, like the
white and little clouds in a summer’s sky; and believe
to consist only in a filmy milk-like matter :—Nebules,
however, wh.ici still keep their forms and their places
in the celestial space, and do not vanish, or even visibly
move, like the white clouds in our blue skies.
2. I have told you next, that in the opinion of Sir
William Herschel and others, the Milky Way is but the
rojection or visible boundary of the Nebule of the
Eﬂl‘ﬂl, or of a cloud of stars which comprehends, not
only the Earth, but the Sun, and the whole System of
the Sun, or the whole Solar System ; and not only the
whole Solar System, but the whole of the Fixed Stars,
or those stars which we can distinguish one from an-
L
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other, instead of losing them in cloudy vapour-looking
clusters.

3. I have told you, also, that we might call this
Nebule of the Enrhﬂ, the Nebule of the Sun, or of the
Solar System ; and further, that the name of Nebule of
the Sun was used by Cassini to signjf{uran;ery different

. object ; namely, a circular body of inous matter
which moves about the sun in the same manner as the
planets, or which surrounds it like their imaginary
orbits.

4. After rising, therefore, from the comparison of a
balloon, to that single and familiar celestial body which
lights us by night, and which we au};pose to be, at least
ordinarily, the nearest of all the celestial bodies to the
earth ; I have led you, in imagination and in knowledge,
first to the sun, and then amidst the millions upon mil-
lions of the remoter celestial bodies, and to the remotest
bounds of discovered space ; and I now come back from
the further or Foreign Nebules, to the Nebule of the
Earth, or of the Solar System, which is our own, and of
which the Solar System, though a minute part, is still
the part of liveliest interest to ourselves, and the most
within reach of our discoveries. Let us talk, now,
therefore, of the Solar System.

5. Sol is the Latin word for the sun; and, from the
Latin word sol, we have the English word solar, by
means of which we denote whatever belongs to the sun.

6. But the Solar System is an assemblage of celestial
bodies, including the earth ; all dependent upon thie sun,



THE SUN, MOON, AND STARS. 147

all moving round the sun, all keeping for ever near it;
and therefore all belonging to 4.

7. Now, in one sense, the celestial bodies which be-
long to the sun are a single assemblage of planets. For,
by the term planets is meant planctary stars ; or, mov-
tng stars, or moving luminous celestial bodies. It is
thus that Planets are distinguished from Fixzed Stars.

8. But these planetary or moving bodies, which be-
long to the sunm, are, in the first place, of two kinds;
that is, some are what we commonly call Planets, and
others what we commonly call Comets.

9. Further, the bodies which we commonly call
Planets are also of two kinds; for some are Primary
Planets, or planets which simply move around the sun;
and others are Secondary ets, or planets which
(like the moon around the earth) move around the Pri-
mary Planets to which they belong; and only move
round the sun as in attendance u nthe.lzn'mary
Planets; like little boats that are drawn after great

ships.

fg. Because the Earth is sometimes called the World,
and because the World is sometimes called the Uni-
verse ; therefore the Solar System is sometimes called
the System of the World, and sometimes even the Sys-
tem of the Universe.

11. To speak of the Solar System as the System of
the World, (that is, of the earth,) may seem excusable,
because, to us, the Earth or World is its most interest-
ing part; but the origin of that mode of speech, as well
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a8 of the phrase, the System: of the Universs, is doubt-
less to be traced to the time when the Earth was re-
ed as the centre of the Universe, and even as the
niverse itself; with the sun, moon, and stars to move
round it, and to attend upon it.

12. But because, in the view of later astronomy, the
Solar System is a system or assemblage of planets (the
Earth being one) which compose the system, the sun
being its centre; therefore this sysfem is sometimes
gﬂleﬁ the Planetary System, rather than the Solar

ystem.

CHAPTER XXXIX.

ABOUT AN ORRERY OR PLANETARIUM.

1. Frou the same reference to the planets, more imme-
diately than to the sun, the philosophical machine of
which I am going to show you a picture, (and of which
the design is to exhibit tie geveral bodies, and the
movements of the bodies, belonging to the Solar System,
or the Planetary System,) is sometimes called a Planet-
arium, aaitisalsoaomaﬁmesm!ledanOrrerﬁm

2. On the upper plate of this Orrery or Planetarium
(which answers to the ecliptic) are placed, in two oppo-
site but corresponding circles, the days of the month,
and the signs of the ecliptic, with their respective cha-
racters. By this plate we may set the planetary balls
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so a8 to be in their respective places on the ecliptic for
any day in the year.

3. lyou perceive that through the centre of the plate
a strong brass stem passes, on which is a brass ball, to
represent the sun ; and that round the stem are different
sockets, to carry the arms by which the several planets

are supported.

4. m planets themselves are represented by.ivory
balls, having the hemispheres which are towards the sun
white, and the other ﬁmk, to exhibit their respective
phases. These are moveable, and may be taken off or
put on a8 occasion may require. About the pri
planets are placed the seco: planets or moons ; an
the motion, requisite to produce the various phenomena
of the appearance of the whole, is effected i
the lnm:ﬁe, which communicates with a train of wheel-
work, concealed in the circular brass box under the
upper plate. A small lamp, instead of the ball, is some-
times placed on the centre stem ; and this has a pleasing
and instructive effect, because it actually enlightens the
part of each planet that is turned in its direction.
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CHAPTER XL.
ABOUT THE PRIMARY PLANETS, ABOUT ASTEROLDS.

1. Bor, from the machine and model called a Planet-
arium, let us now turn to the planets themselves. Here
is a picture of the sun, as surrounded by its several

primary planets. These are now to be reckoned twelve
in number. You will perceive that the names of eleven



152 PARLEY'S TALES OF -

are Mercury, Venus, the Earth, Mars, Jupiter, Saturn,
Herschel ; and those of the four smaller planets, Vesta,
Juno, Pallas, and Ceres; to which is to be added a fifth
new and minute planet or asteroid, discovered at the
latter end of the year 1836, by the Italian astronomer
Cacciatore.

2. They are all great bodies, but some are bigger
than others. The g:ve last are smaller than the rest,
and are-sometimes called asteroids; which latter word
means bodies that are only planet-like or star-like.
Planets and stars are often equally called * stars.”

3. Now these twelve planets, or seven planets and
five asteroids, are at different distances from the sun,
They are all at immense distances, the nearest being
thirty-seven millions of miles from the sun, while the
furthest is eighteen hundred millions of miles,

4. It is difficult, if not impossible, to form any con-
ception of such vast distances. The earth is eighty-two
millions of miles from the sun. Now the wood-pigeon
is one of the swiftest birds that flies, and it will fly about
two miles in a minute. Yet it would take a pigeon,
were it to fly with its utmost speed, night and day, at
least one hundred years, to go from the earth to the’
sun.

5. You will bear in mind, that some of the planets
belonging to the Solar System are visible to the naked
eye, and that some are not. All the seven primary and
larger planets may be seen on a clear night. One of
the asteroids, or lesser though still primary planets, may
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also sometimes be seen. All these bodies are continu-
ally changing their places in the sky. At one time,
Jupiter may be seen at one part of the heaven; a few
weeks after, it will be seen in another part; and the
same may be said of all the other bodies (the Earth and
the Comets inclusive) which belong to the Solar System.
It is this which distinguishes the planets from stars,
both in name, and as they are seen and watched in the
heavens ; and causes them to be called planets.

QUESTIONS.

1. What are the names of the seven planets? 2. What of the
five asteroids? What is the meaning of the word asteroid?
3. How far is the nearest planet from the sun? How far is the
most distant planet? 4. How far is the earth from the pun? How
long would it take a pigeon, even if it could fly, constantly to fly from
the earth to the sun? 5. Are all the bodies belonging to the solar

visible to the naked eye? Which of them are visible on a
clear night? Are the planets always in the same place? What of
Jupiter? Why are the planets so called ?

CHAPTER XLL
PARLEY TELLS ABOUT MERCURY.
1. I wt now tell you about Mercury. This is the
nearest of all the planets to the sun ; yet it is thirty-six

or thirty-seven millions of miles from the sun.
2. It revolves round the sun once in about three
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months, and turns on its own axis once in about twenty-
four hours. It is seldom seen with the naked eye ; but,
observed through a telescope, it exhibits nearly the same
Eeha.ses as the moon. That is, sometimes it appears to
round, and sometimes but partly rountf These
various appearances are to be accounted for in the same
way as the various appearances of the moon.
8. Mercury is the smallest of the seven larger planets.
It travels round the sun at the rate of one hundred and
ten thousand miles an hour. Bein% the nearest planet
to the sun, its light is exceedingly brilliant; and its
body and atmosphere are maﬁm to be seven times as
hot as on the earth. It is said, that if there were water
there, it would be immediately converted into steam ;
and that lead and tin, if such things are there, must be
always in a melted state.
4. It is because of its nearness to the sun, that we
can comparatively seldlom see the planet Mercury, It
travels with the sun, and i¥ visible for not more than
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two hours before the rising of the latter, and for not
more than two hours after its setting. For all the rest
of the time that the sun is above the horizon, the planet
is lost in the splendour of its rays.

5. Examined through the telescope, Mercury appears .
of an emerald- ish colour ; but as it changes like
the moon, it is rarely seen a perfect round. The cres-
cent-shape shown in the engraving is one among its
several appearances or phases.

QUESTIONS.

1. Which is the nearest planet to the sun? How far is Mercury
from the sun? 2. How long is it revolving round the sun? How
long does it take to turn round on its axis? How does Mer-
cury appear through a telescope ? How are its various appearances
to be accounted for? 3. Which is the smallest of all the planets?
How many miles does Mercury travel in an hour? What of its
light and heat? How would water, lead, and tin be affected, as it
is sometimes thought, by the heat, in the planet Mercury ?

CHAPTER XLII.
. ' ABOUT VENUS,

1. Vexus is further from the sun than Mercury, and
nearer than the earth. It is about sixty-eight millions
of miles from the sun. It is a little smaller than the
earth. It turns on its axis in about twenty-four hours,
and consetiuent]y its days and nights are about as lon,
ag ours, It revolves round the sun in seven months
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a half; therefore, its year is not quite two-thirds as long
as ours, It travels in its orbit at the rate of seventy-six
thousand miles an hour. It is supposed to be almost
twice as light, and twice as hot; in Venus, during its
-summer, a8 upon the earth at the same season ; and the
winter in Venus.is twice as cold. _

2. Sometimes this beautiful planet is seen in the east,
before the sun rises; and it is &an called * the morning
star.” Sometimes it is seen in the west, after the sun
is set ; and it is then called “ the evening star.” I dare
say you have looked at it very often. Its light is very
white, and I think it the most beautiful of all the
planets, It appears larger than any other ; but this is
parll;g lﬁecause 1t is the nearest, and partly because it is
go bright,

8. Sir John Herschel relates, that in the climate of
the Cape of Good Hope, Venus shines so brightly, that
the most minute parts of objects, such as the leaves of
trees, are perfectly well distinguished by its light ; and
this not only by contrast, (as when such leaves are seen
agni.ns{li; & white wall,) but even when lying upon the

un

4. The light afforded by Venus is in every country
found remarkable, so that this planet has always arrested
great attention. Its brightness, its successive phases,
and its magnitude, seem t6 have conspired to make it
regarded as & sort of smaller but yet second moon.
Even in our northern skies, Venus is so very brilliant
a8 to be sometimes seen by daylight.
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5. But the greatest apparent brightness of Venus is
discovered is at intervals of eight
years, or when (the ‘Irlarths atmosphere being at the

same time transparent) Venus is in its highest north
latitude.

6. Sometimes, though very seldom, the disc of Venus
is variegated with darkish On the 19th of June,
1780, Sir William Herschel saw the spots represented
in this figure ; where d ¢ is a darkish blue spot,and ¢ e b

a lighter spot. He supposes the to be parts of
the real surfa.oe of the pﬂne E’Eough opemngs in



158 PARLEY'S TALES OF

its atmos})here; and that the great denmsity and uni-
formity of the atmosphere of Venus are the causes why
the spots are rarely seen.

7. The surface of Venus, like that of the moon, is
very mountainous ; but certain astronomers are supposed
to have estimated even the highest of its mountains at
an extravagant height. According to Schroter, they
are still higher than those of the moon; and there is
one which surpasses Chimborazo, in South America, by
twenty-four thousand feet! The whole height of Chim-
borazo is less than twenty-two thousand !

QUESTIONS.

1. Where is Venus? How far is it from the sun? How large is
it? How long is it turning on its axis? How long revolving round
the sun? At whatrate does Venus travel round the sun? 2. When
in it called the morning star? When the evening star? Why does
it appear larger than the other planets ? -

CHAPTER XLIIL

ABOUT THE EARTH. ABOUT THE ARMILLARY SPHERE.

1. TeE next planet to Venus is the earth. It is eighty-
two millions of miles from the sun, and travels round
him in three hundred and sixty-five days, five hours,
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and forty-nine minutes. The earth has a diurnal mo-
tion, by which the inhabitants at the equator are carried
at the rate of one thousand and forty-two miles in an
hour. The surface of the earth contains in all about
one hundred and sixty millions five hundred and twenty-
two thousand and twenty-six square miles; near
three-fourths of which are covered with water. I

tell you much more about the earth hereafter.

2. The earth, by its revolution about the sun in three
hundred and sixty-five days, five hours, and forty-nine
minutes, measures out that space.of time which we call
a year ; and the line described by this annual revolution
about the sun is called the eclipfic. This line is always
laid down on the artificial globes, divided into twelve
distinet portions, each containing thirty degrees, and
marked with the twelve signs of élﬁ zodiac.

3. The ecliptic, which, as you have before seen reason
to understand, is an imaginary line, drawn through the
middle of the equally imaginary belt of the zodiac, is
represented, and marked with its degrees, in my figure
of an Armillary Sphere; where, also, you see the earth,
and the various other imaginary circles and points (as
those of the tropics, the meridian, and the zenith and
nadir) which astronomers and geographers describe
about it, in order to assist our knowledge of its
phenomena,

4. The armillary sphere revolves upon an axis within
a silvered horizon, which is divided into degrees, and
moveable every way upon a brass supporter. In Pem-
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broke Hall, Cambridge, there is an armillary sphere
constructed by Dr. Long, which is eighteen feet in dia-
meter, and will contain more than thirty persons sitting
within it, to view, as from a centre, the representation
of the celestial spheres.
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CHAPTER XLIV.
ABOUT MARS,

1. Mags is one hundred and forty-four millions of miles
from the sun. It turns round on its axis once in twenty-
five hours. Of course, its days and nights are a little
longer than ours. It revolves round the sun once in
about two years. It travels in its orbit at the rate of
fifty-five thousand miles an hour. It is supposed to be
much darker, and twice as cold, in this planet, than on
the earth. Mars may be seen with the naked eye. It
is of a remarkably reg colour. 'When observed through
a telescope, sometimes very singular figures appear
n it.

up%' The first gd second of the round pictures in t_’tl]:a
following page show you appearances observed upon the
diacv:t:nﬁam in the year 1’?1)9, when that planet was in
opposition to the sun, and looked superior fo Jupiter in
brightness and magnitude. A long begznas you have seen,
extended half way round the planet, and was joined by a
shorter belt, forming together an obtuse an fa.

8. The remainder of the pictures, and the three that
follow, complete all the permanent and equatorial
appearances of the planet, as they are seen to follow
each other in immediate succession, while the planet, in
the’ revolution of its day of twenty-five hours, turns
upon its axis.

4, The very luminous ring-like appearance, of which

o
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you observe the mark near the top of each figure, is a
spot at the south pole of the planet.

5. Water wou]ﬁo not remain fluid on the globe of
Mars, even at its equator;; and in its temperate zones
even alcohol and quicksilver would freeze. This is one

of the celestial bodies, therefore, where nothing like the
earth’s could live, either animal or vegetable. has
very little atmosphere.

6. The planets sometimes eclipse one another, one of
them passing between the earth and the planet which it
eclipses. In this manner,on the 9th of January, 1591,
Jupiter was seen eclipsed by Mars.

7. In the figure w. '?;hliomo]lowa, the whole ?ii the
preceding figures are exhibited together, in a device
ingeniously contrived by Sir Wilham Herschel; thus
serving to display, a8 in one map, all the permanent
figures round the equator of the globe of Mars.
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QUESTIONS.

1. How far is Mars from the sun? How long is it turning on ita
axis? How long revolving round the sun? At what rate does
Mars travel in its orbit? at of its light and heat? QCan it be
seen by the naked eye? What colour is it? How does Mars

appear through a telescope ?

CHAPTER XLYV.

ABOUT VESTA, JUNO, PALLAS, CERES, AND THE PLANET DISCOVERED
. mw 1836.

1. Next to Mars, and before we arrive at Jupiter, come

the five lesser, but still primary planets, which I have

formerly mentioned, and which are called new, because

newly discovered.
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2. The first of these is Vesta. It is two hundred
and twenty-three millions of miles from the sun, and
revolves in its orbit round the sun in three years and
eight months. The time of its revolution on its axis is
not known. Its light is a pure whlt.e and it may some-
times be seen with the naked ey

8. Juno is two hundred and ~three millions of
miles from the sun. It completes its revolution in its
orbit in four years and four months, and is supposed to
turn on its axis in twenty-seven hours.

4. Pallas is about two hundred and sixty-three
millions of miles from the sun, and revolves in its orbit
in four years and seven months. The time in which it
turns on its axis has not yet been ascertained. Its
diameter is computed at little more than seventy-nine
miles ; 8o that a human inhabitant, if it had one, could
go round his world, in one of our ateam—mmsgea in the

of two or three hours! Its whole surface has
been said to be about equal the size of the kingdom of
Spain. You will judge from this of the general sizes
otpallthesalessar lanets ; fortheyaraahttlefamﬂby
themselves, and Eave each a family likeness to the
remainder.

5. Ceres is at the same distance from the sun as
Pallas, but revolving in another path or orbit. It re-
volves round the sun in nearly the same time as Pallas,
In performing its revolution, it crosses the orblt of the
latter.

6. These four little planets have been dlsoovered by
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astronomers but within a few years They are

ery small, and it has been imagined, m
that they once formed ome great planet, whlch was
burst asunder by s terrible conv‘ulmon, and separated
into small parts. I suppose you know that stones have
sometimes fallen from the air upon the earth. These
stones are called aérolites, or meteoric stones. Now it
has even been 1&{91:;&&:1 that these meteoric stones
which have also ied to come from the moon,
and have thence been denominated selenites, have come
down upon the earth through the bursting of the great
;:lanet out of which these lesser ones may have been
ormed! We shall have more to say, presently, about
these aérolites.

QUESTIONS.

1. What are the five lesser pri planets? 2. How far is Vesta
from the sun? How long is it revolving round the sun? 3. How
far is Juno from the sun? How long is its revolution round the
sun? How long is it turning on its axis? 4. How far is Pallas
from the sun? How long is 1t ravolﬂng:round the sun? 5. De-
scribe Ceres. 6, Is there much known of these four lesser planets ?
Can they all be seen the ? What have some
imagined ? What has concerning meteoric stones ?
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CHAPTER XLVL

ABOUT THE FIFTH NEW PLANET, OB PLANET DIBCOVERED IN ITALY,
IN THE YEAR 1836, BY BIGNOR CACCIATORE.

1. Bur newer still, than either of the four little planets
of which I have just now told you, is a fifth little planet
of this group, discovered in the year 1836, by the
Ttalian astronomer Cacciatore.

2. I have not yet heard of any name that has been
given to this planet; but its existence is confirmed to
us by the testimony of the well-known and estimable
astronomer and natural philosopher, M. Valz, of
Nismes ; who estimates ite year, ;'H}eﬁod of revolution
in its orbit, at three of our terrestrial years.

8. In my representation of the planetary system, at

e 151, 1 have ventured to place this New Planet of
intore between Mars and Vesta.

CHAPTER XLVII.
ABOUT JUFITER.

1. AT an immense distance beyond Mars, and beyond
these lesser planets, is Jupiter, the largest planet of the

. Its diameter is eighty-nine thousand miles,
and it is more than a thousand times larger than the
earth, Itiafourhmdmdandn.inetymﬂﬁm' of miles
from the sun, and performs its revolution round it in
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twelve years, It turns round on its axis in less than
ten hours, Its days and nights, therefore, are not half
g0 long as ours,

2. The degree of heat and light in Jupiter is
reckoned at twenty-five times less than on the earth.
It has been said that if there is water there, it must be
always frozen. It must also (it has likewise been said)
be ﬂ]ﬁost dark there, even during the day.

3. Jupiter is provided with four moons or satellites,
the largest of which is twice as large as our moon.
These moons revolve round Jupiter in different
of time : the nearest goes round in about two days, and
the furthest in about seventeen days. Its amount of
moonlight, therefore, must be great, and compensates,
perha?ra for its distance from the sun.

4.

L]

upiter, when viewed through a telescope, has a
great many singular appearances. Belts and bands,
sometimes light, and sometimes dark, seem to extend
across it, as represented in the following figures : —
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5. In what you see here, figures 1 and 2 represent
Jupiter as viewed througlflfoan a.chrgxgatic telescope,
with & magnifying power of forty ; and figures 8 and 4,
the same planet as beheld through Sir William
Herschel's great telescope represented at another page.

6. Jupiter, from the largeness of its mass, is a very
important member of the solar system. Through the
attraction of gravitation, it disturbe or influences the
motions of the earth; and even its satellites disturb
what would otherwise be the motions of comets. Yet
gasaaeertainedbytheprocess referred to at my page

2) the mass of one of those satellites (the smaliast) 18
sixty-five millions of times less than the mass of the
sun.
7. Many astronomical truths are obtained only
through observation of Jupiter and its satellites.
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QUESTIONS.

1. Where is Jupiter ? Which is the largest planet? What is
the diameter of Jupiter? Its distance from the sun? How
is its revolution round the sun? Howlong is it turning on its axis
What is the length of the days and nights in Jupiter? 2. What is
its degree of light and heat? 3. How many moons has Jupiter ?
Do they revolve round Jupiter all in the same time ? 4., How does
Jupiter appear through a telescope ?

CHAPTER XLVIII.
ABOUT BATURN.

1. SATURN is nine hundred millions of miles from the
sun, and performs its revolution in about thirty years.
It turns on its ]a;.:m u;l little moreldthan ten t];:amlnng
is supposed to be eighty times colder upon thi
thanPuPon the earth. Saturn is sevantyp-:ight thoI:mnnd
miles In diameter ; and, excepting Jupiter, it is the
largest of the planets.

2, Saturn seven moons or satellites, which re-
volve round it in different periods of time : the shortest
ﬁriodisonaofoursolar ys, and the longest eighty

8.

8. Baturn is surrounded by an immense thin ring, or
rather by two rings, one within the other, These rings
turn round the planet from west to east, and complete
their revolution in ten hours. The }jﬁilt of the sun,

falling upon them, gives them a bright appearance,
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even brighter than the planet itself. When viewed
through a telescope, Saturn appears to have spots and

belts upon its face, like Jupiter. Stars are also some-
times seen between the two rings, and between the inner
ring and the planet. The distance of the inner edge of
the inner ring, from the surface of the planet, is about
thirty-four thousand miles.

QUESTIONS.

1. How far is Baturn from the sun? How lanf!ia it révolving
round the sun? How long turning on its axis ? it colder upon
Saturn than upon the earth? What is the diameter of Baturn?
2. How many moons has it? 3. what is it surrounded? Do
these rings revolve round Saturn? What makes them look bright?
How does Baturn & through a telescope? What are some-
times seen between the rings and Baturn? w far is the nearest
ring from Saturn?
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CHAPTER XLIX.

ABOUT THE PLANET HERSCHEL, OR URANUS, OR THE GEORGIUM SIDUS.

1. Tris planet is scarcely visible to the naked eye, and
little was known about it till 1781, when Sir William
Herschel discovered it to be a planet, revolving round
the sun; and in honour of his august patron, King
George the Third, named it Georgium Sidus, or the
Georgian Star. It has since been sometimes called
Herschel, and sometimes Uranus. .

2. This planet is at the prodigious distance of one
thousand eight hundred millions of miles from the sun.
It performs its revolution round the sun in eighty-four

The time in which it turns round upon its axis
18 not known. It is three hundred and sixty times
colder upon Uranus than it is upon the earth, and the
degree of light is called three hundred and sixty times
less. There are six satellites or moons revolving round
this planet, but not a great-deal is known about them.

QUESTIONS.

1. Is Herachel a planet? When was it found to be one? What
other names has it? 2. How far is Herschel from the sun? How
lohg is it revolving round the sun? What of its light and heat?
How many satellites or moons has Herschel revolving round it ?
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CHAPTER L.
ABOUT THE MOTIONS OF THE PLANETS.

1. I musr now beg the particular atbentmnof myhtt.le
readers to what 1 am going to say. élm
lanets and asteroids, of which I have been you
Eave each of them two motions. That is, they a
round from west to east, in the same manner as the
earth, of which I told you a little while ago; and they
also move in vast circles round the sun. To make you
understand this better, suppose you put a small stick
through the centre of an apple, and call the uhck its
axis, Now, turn the stick round, and see the a.p[pl
with it. Very well! The apple turns round on its
axis.

2. In a similar manner, each of the planets turns
round upon its axis. The earth turns round upon its
axis every day, or once in twenty-four hours. Some of
the planets turn round upon their axes in a shorter time
than the earth, and some of them in a longer time.

3. Now, smeose you take an apple, and tie a string
to the stem of it, and whirl it about your head. We
will call the circle, or path in which the apple flies about
your head, its orbit. -~ So, if you whirl 1t swiftly, the
np will go round in its orblt or go round your head,

undred and fifty times in a minate.

4. Now the planets go round the sun in their orbits,
or in greatcircfes,just as the apple tied to a string flies
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round your head. Some of them are nearer the sun
than others ; and, not having as far to go, for that rea-
son they complete their journey round the sun in a
ghorter space of time.

5. The earth goes round the sun in its orbit once in
a year, or three hundred and sixty-five days, and the
whole distance which it travels in this time is truly
wonderful. It is more than five hundred millions of
miles. The rate at which the earth moves in its path
is nearly fifteen hundred thousand miles a day. %e,
who live upon its surface, proceed along with it in its
journey ; and are therefore borne along at the prodigious
rate of about sixty-four thousand miles an hour, or
about eleven hundred miles a minute ! :

6. This is truly an amazing subject for contemplation.
While you are counting one hundred, you are carried
through space eleven hundred miles !

QUESTIONS.

1. What two motions have all the planets and asteroids? 2. How
often does the earth turn round upon its axis? What is the axis of
the earth? What is the orbit of the earth? Do all the planets
turn round upon their axes in the same time? 4. Do all the planets
revolve round the sun in the same time? 5. How long does it
take the earth to go completely round the sun? What number of
miles does the earth travel in completing one revolution round the
sun? How many miles does the earth travel in a day? How many
miles are we carried through space upon the in an hour?
How many in & minute ?
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CHAPTER LI

PARLEY TELLS ABOUT THE BECONDAEY PLANETS, OR BATELLITES,
OB MOONB.
1. I mave told you something about all the pri
lanets, or plangtz more commonly so called ; but f
Esve not yet told you about the secondary planets, or
moons, or satellites, or attendants upon some of the pri-
mary planets.

2. Xss.t.ellita is anything that follows or attends upon
another. The moon is called a satellite because it
follows or attends upon the earth.

3. The earth is not the only planet that has a moon,
or satellite, or secondary planet to accompany it.
Jupiter has four, Uranus has six, and Saturn has seven.

4. These satellites or secondary planets of Jupiter,
Saturn, and Uranus, are called moons, only because they
resemble the moon, which is the single satellite, or se-
eondmary or attendant planet, of our primary planet the

QUESTIONS.

1. What abont secondary planets? Satellites? Moons? 2. What
is a satellite? Why is the moon called a eatellite? 8. How many
satollites or moons has Jupiter? SBaturn? Uranus? 4. Why are the
satellites of Jupiter, Saturn, and Uranus called Moons ?
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CHAPTER LIL

mwmmnmmmmmwmomnor
THE PLANETS,

1. I BAVE now told you about all the planets belonging
to the Solar System. As I have told you before, they
all revolve round the sun, from west fo east, in t
circles, called their paths or orbits. Some of E::e

lanets are nearer the sun than others. The nearest is

ercury, which is thirty-seven millions of miles from
the sun. The furthest off is Herschel, or Uranus, or
the Greorgium Sidus, which is eighteen hundred millions
of miles the sun.

2. These planets are of various magnitudes or sizes.
The smallest is Mercury, which is much smaller than
the earth ; them is Jupiter, which is at least one
thousand two h times as large as the earth. The
picture on the opposite page shows you the comparative
sizes of the planets.

8. All these planets, so far as known, turn on their
axes, or tperform their diurnal revolutions in different
spaces of time. Jupiter turns in little less than ten
hours, which is the shortest time. Mars turns in
twenty-five hours, which is the longest time in which
any planet tg:ﬂorms its diurnal revolution. Thus
Jupiter has the shortest, and Mars the longest days and
nights of any of the planets. It appears that the
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largest planets turn, or revolve on their axes, in the
shortest time.

4. As planets move at different distances from the
sun, the orbits or circles in which they move are of dif-
fe:rent le Consequently, tlrlsi move around the
sun in different periods of time. The shortest period is
that of Mercury, which is about three months. The
longest period is that of Uranus, which is about elghty-

four years.
Goo
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5. All the planets are round, or nearly round, or

herical. The earth is about twenty-five miles further
iﬁmngh, at the equator, than at the poles; it is not,
therefore, a perfect round, or sphere, or globe. It is
called a spheroid, by which is meant a globe or sphere-
like figure, but not a perfect sphere or globe. It is
supposed that the other planets also are sp%eroids.

6. The planets move in their orbits with different
degrees of velocity; those nearest the sun the swiftest.
Mercury moves at the rate of one hundred and ten
thousand miles an hour, or one thousand six hundred
and sixty-six miles in a minute. While you can walk
across a room, it flies two hundred miles !

7. Venus moves at the rate of seventy-six thousand
miles an hour; the earth at the rate of mxty-four thou-
sand, and Mars at the rate of fifty-five thousand miles
an hour,

8. The planets being at different distances from the
sun, receive different de of light and heat. At
Mercury, the heat and light are supposed seven times as
great as upon the . If any of our animals or
plants were carried from the earth to Mercury, th
would immediately perish, from the excessive heat. ‘E'
there are such creatures there, they must be imagined
of different natures from those of the earth.

9. The degrees of light and heat at Uranus are
assumed as hundred and sixty times less than
upon the earth, Even during the day, that is, when
the sun is shining upon that distant planet, the light,
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a8 it must seem to us probable, is very dim, like our
twilight. The cold must be greater than we can con-
ceive. Any of the plants or animals of our world would
be instantly frozen to death there. There can be no
water there; for in such a degree of cold, it would be
instantly converted to ice, as solid as our rocks.

10. You remember that several of the primary planets
have moons, or satellites, or secondary planets, revolv-
ing around them. The earth has one, Jupiter four,
Sa’inlm ‘f';veni ;:d Ur;inus sixf;thin all, eighteen.

. Thus I have told you of the seven rimary
m, Mercury, Vengs, the Earth, Ma;g:,r gupiter,
, and Uranus. I have told you of the five aster-

oids, or lesser primary planets, counting the planet so
lately discov by Cacciatore. I have also told t]g'tm
of the eighteen satellites or moons which move in their
orbits round their several primary planets ; and I have
g:d you of the two great bright rings which move round

turn.

QUESTIONS.

1. In what direction do all the planets revolve round the sun?
‘Which planet is the nearest to the sun? Which is the furthest
from the sun? 2. Which is the smallest planet ? The largest?
How much larger is Jupiter than the earth? 8. How long is .
Jupiter turning on its axis? How long is Mars? Which planet
has the longest days and nights, and which the shortest? 4. How

is Mercury revolving round the sun? Is this the shortest
period? What is the longest revolution round the sun? 5. Are
the orbits of the planets round? What ggure are the;‘l' Are all
the planets round? Why is the earth called a spheroid? 6. Do all
the planets move with the same velocity? ich planets move
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the ewiftest? How far does Mercury travel in an hour? In a
minute? 7, How far does Venus travel in an hour? How far does
the earth travel in an hour? Mars? 8. Have all the planets the
same “degrees of heat and cold? What degrees has Mercury?
‘What would happen to our animals or ;illlmbs if they were taken
to Mercury ? Could the same creatures live in Mercury that live
on the earth ? 9. What of the light and heat at Uranus? What
would become of animals or plants in Uranus? Can there be any
water there? 10. How mn{l;ate].litea. or moons, or secondary
El?nets,tos? there in the Bolar Bystem? What planeta do they
elong

CHAPTER LIIL

ABOUT THE ORBITE OF THE PLANETS,

1. I musT not omit to tell you that the orbits or paths
in which the planets move, are not perfect circles, but,
on the contrary, are all elliptical; that is, they are a
little longer one way than the other. The following
are pictures of a circle and an ellipsis. The ellipsis
shows the form of a planet’s orbit. :

-
-

Circle.
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—

Oval, or Ellipsis.

2. The planetary orbits, as I have told you, are ovals,
or ellipses ; and it is in that elliptical figure alone, that
either the primary planets round the sun, or the moon
or other satellites round the earth, or round the other
pri planets, do really move. The sun, or earth, or
other planets (8), is not really the centre (C) of their

motion, or of their orbi¢, A D B E; but is always far
away upon one side, a8 8 0, or else far away upon the
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other, as ¢ 8; and it is from this same figure of the
lanatary orbuts that the planets, primary and secon-
gn.ryma.lwnys varying, as they perform their revolu-
tions, their distances from the sun, or from the planets
rou.ndwhlchthayrevolve

3. You can easily discern, for example, that when a
planet is at A or B, 1t is much nearer to the sun, or the
earth or other planet, s or s, than when it is at b or E.

CHAPTER LIV.
ABOUT COMETS.

1. I mave told you of thirty heavenly bodies revolvin
round the sun; that is, of twelve pnmnry planets, an%
eighteen moons, satellites, or secondary planets. But
these are by no means all the bodies belonging to the
Bolar System. It is even probable that there are still



THE BUN, MOON, AND BTARS. 183

many planets, whose size is so small, or their distance
from lia earth so great, that th? have not yet been
perceived. We must certainly add, however, those that
are among the most remarkable of the heavenly bodies,
and which we call comets. These appear like feeble
stars, with fiery or at least luminous apﬁendages. Some-
times these appendages are faint in light, and short in
length. Sometimes they are so long as to reach half
across the sky. The tail of a comet seen in the year
135 of the Christian era, is said to have been as long as
the Milky Way.

2. Sometimes comets appear very small, and like
dim stars. Sometimes they are larger, and it is re-
corded that they have been seen as large as the moon,
and even as the sun. Like the planets, they belong, as
I have said, to the Solar System.

3. Comets appear only occasionally, or at certain
intervals of fime, embracing a greater or less number of
years. I, however, have seen several. When I was a
boy, I recollect that there was a very brilliant comet.
Many people were very much alarmed, for fear the
world was to be burned. I remember to have heard of
an old woman, who drowned herself, because she was
afraid of being burned to death by the comet !

4. Comets revolve round the sun like the planets,
except that their orbits are far from being so nearly
circular, but on the contrary they are exceedingly
elliptical, or of an oblong oval. Some of them pass
round the sun at a shorter distance than Mercury, and
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then shoot through an immeasurable space, even beyond
the orbit of Uranus. Most comets we know so little of,
that when they disappear it is impossible to tell when
or whether they will return, There are a great many
comets ; five hundred are recorded as having been seen
since the beginning of the Christian era; that is,
within the last one thousand eight hundred and forty-
seven years.

5. Comets, you will remember, revolve round the
sun, and form parts of the Solar System. Some are

supposed to be but a few years in performing their revo-
lutions, and others several hundred years,

6. Many comets are always invisible to the naked
eye It is believed that, visible or invisible to the naked

eye, at least two comets approach the sun and make

eir circuit round it mthm reaFenOd of each year.
The telescope discovers to us this real frequency of comets.

7. Of the extraordinary figures of particular comets

there ‘are numerous accounts. What you see is part of
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that of the celebrated comet of 1680, as represented by
M. Lemmonier, in which you observe the nucleus or
disc, and part of the lengthened tail.

8. The figure in the following page is that of the
comet of 1744, according to M. Chezeaux; and omne of
the most remarkable upon record. The tail is divided
into six branches, all diverging like the sticks of a fan,
and between them the stars are visible. Remarkable,
however, as was the figure of this comet, I wish you ta
take particular notice of it, because of its resemblance to
the telescopic accounts of the comet of 1835 and 1836.

9. The nucleus of the comet, and the roots, as it
were, of the tails, & in that part of the figure which
is only outlined. My little readers must suppose a vast

in the heavens, between the upper part of the
outlines and the finished ends of the tails. ﬁaae, how-
ever, in this comet, were only reckoned at a length of
thirty degrees; whereas, the simple tails of many have
exceeded sixty degrees, and even ninety.

QUESTIONS.

1. What are among the most remarkable of the heavenly bodies?
How do comets appear? Are the tails of comets long, or short ?
2. Are comets of different gizes? 4. Do comets revolve round the
sun? What is the form of their orbits? What is an elliptical
orbit? How near do comets come to the sun? To what distance
from the sun do they sometimes go? Do we know much of comets ?
How many of them have appeared in the last one thousand eight
hundred and forty-seven years? 5. Do comets form part of the
Holar System ?
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CHAPTER LYV.
SOMETHING MORE ABOUT COMETS.

1. Comers, or cometary stars, have their name from
the word coma, iifnjfying “hair ;" so that the real
meaning of the word comet is * hairy star.” Butagain,
by “ hair,” in speaking either of a comet, or of the sun,
is meant its rays of light, or the light which either
a8 to issue from it, or by which 1t is surrounded.
It is because of the rays of the sun, that Apollo (the
personification of the sun, or the sun spoken of as if it
were a man or person) is said to have yellow or golden
hair. And thus it is that you must understand the
name of “ hairy star,” and the expression of the ‘‘ horrid
hair ” of a comet, when Milton says, that Satan

like & Comet burned,

That fire the length of Ophiuchus* hu%;‘r

In th' Arctic gky, and from his horrid
Bhakes pestilence and war ;—

where, also, ﬁu find an allusion to the superstitious
belief in mischievous influences from comets.

2. But this hair or spreading light, of a comet, is
seen, at different times, in very different forms and
directions, and is therefore very differently named.
You know the nursery rhyme— ‘

I saw & peacock with a flery tadl;

* The name of a constellation.
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and here, the tazl, otherwise called the #rain, is the
name given to the Aair or light. But the same light is
otherwise called the beard ; and thus comets are some-
times spoken of, not as failed stars, but as bearded
stars.

3. The reason why the spreading light, or spreads
hatr, of a comet, is };ometisf: cal]ﬂgd :fa tail, and some-
times its beard, is (as I have now led you to g'ueaa). that
it sometimes goes before, and at other times behind ;
and it is the cause of this change in the direction that I
am now going to explain. A comet is always either
approaching the sun, or else going from it ; but, which-
ever of these two ways it moves, its spreading light is
always upon that side which is turned from the sun,
and not upon the side nearest to it. That is, it never
points toward the sun, but always away from it; so
that it sometimes comes before the comet, and sometimes
e b o that cvery

. For the present, you must suppose £
comet is in itseff a globeyor ball, like tl'.)he sun or moon,
or like any other star or planet; including the earth,
our own ba{l or globe. Now these balls or globes of the
stars, and planets, and comets, are likened, in our ima-
gination, to human or other heads ; though, in respect
of a comet, the head is also called the nucleus, or kernel,
or that essential body, or comet properly so called, to
which the rest belongs. See, then, as a comet goes
round the sun, with its hair or spreading light always
pointing away from the sun, how various its pesition
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will seem to us to be, in respect of its own nucleus or
head. For, here, o being the sun, B a comet approach-
ing the sun, and o the same comet departing from it ;

then, the comet as represented at B will be said to have
a tail, or hair, or tail or train of light behind its nucleus,
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_or head, or body; while the same comet, as reﬁ;esented
at ¢, will be sald to be bearded, or to have hair pro-
jecting in front of the nucleus, head, or body, or chin.

or to our eyes, the first will seem to follow the comet,
and the second to come before it.

5. Nor are these two aspects the only ones in which
the same comet, in different parts of its course, can show
itself tous. We may see it, (as at D and &, or at any
point between B and o and o and B,) foreshortened more
or less, and showing neither at one end nor the other
its spreading hasr or light behind it, but (more or less)
it will seem to be around it ; like the rays of the sun
around the sun, or like the tail of a peacock, in the
second of the following three positions: for, here, A and
¢ will represent the two side views of the same comet

and B the front; while, if we had a back view of the
same bird, with its head or body visible through a
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transparent tail, then, these front and back views (B
and its companion) would answer to the figures o and &
in my diagram, and show us when the spreading hasr
or light of the comet fpreading much wider, and higher

d‘i;ower, than the head or body of the comet) would
seem to surround it, like what we call a glory, or like
the constant hair or rays of the sun ; as well as suggest
to us, through all the points between, how it might
m more or less lengthened, or more or ﬁass

6. But this leads us to the understanding of other
names of comets. Sometimes, they are nei called
bearded stars, nor yet said to have trains, or trails, or
tatls, but are spoken of as blazing stars, without more
particular description; and this is more convenient
when their spreading hair or light neither follows them,
nor comes before ; but appears fo surround them like a
man’s hair his head, or like his mane the head of a lion,
or like its rays the sun itself.

7. Comets have also been seen without any tail,
beard, hair, or coma, whatever.

8. It has long been known that the tails of comets
consist but in their vapoury and transparent substance,
through which the stars behind them may be seen.

9. But the heads or nucleuses of comets appear, at
least in some instances, to be equally transparent, show-
ing the stars through them.

10. It also appears that the light of comets, however
effulgent in itself, shows dimly wien brought into con-



192 PARLEY'S TALES OF

trast with the light shining from a star of even the
ninth magnitude.

11. According to M. Arago, more than seven millions
of comets are continually passing and repassing across
the planetary orbits of our system.

CHAPTER LVI.

ABOUT HALLEY'S COMET, OR' THE COMET oF 1835 AND 1836.

1. Tee comet which, in conformity with the calcula-
tions of Dr. Halley, appeared in 1835 and 1836, was
of high importance to the cometic branch of astronomy ;
but, to the naked eye, it had little either of that splen-
dour, or that ai.ngmrig of figure, which have so much
contributed to make the history of comets generally
2. I%s importance congisted in the verification, by its
ce at that particular time, of the calculation of
. Halley, from whose name it is called Halley’s
Comet.
3. Its apg&mnce, in conformity with the calculation,
w e doctrine, that comets are permanent
es, and move in fixed though eccentric orbits, and
are not of the transitory nature of meteors, as many had
come fo s, . On that account, the year 1835 had
been looked forward to by sstronomers with extra-
ordinary interest ; and, whether the calculation was to
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besucoesafulortofml,hndheen called “an epoch in
astronomy.”

4. Dr. Halley was a man of the most brilliant and
diversified capacity and acquirements, who lived in the
time of Newton. He died in the year 1742 ; but, u n
astronomical grounds which were offered by Newton
study of the cometic phenomena had led him to believe

ublish, that the comets of the years 1456, 1531,
1607P and 1682 were returns of one same comet, thus
penodlca]ly seen at intervals of either seventy-five or
seventy-six years; or, in other words, thus performing
its revolution round the sun in one or other of those
periods.

5. It followed, that he predicted its returning again
in the year 1758, or 1751?, and it actually did return
and become visible at the end of December, 1758 ; and
reached its perihelion on the 12th of March, 1759.

6. Its reap ce in the year 1835 was exactly at
the time, in the very place, assigned to it by the
astronomical pred.lctlon and its actual arrival at its

elion* & little before noon on the 16th of November
in that year, differed from the computed time only by a
small number of days

7. “The fulﬁlment of the astronomical prediction,”
says a writer whom I have before quoted, “is truly
wonderful, if it be considered that the comet is seen only
a very few weeks during its passage through our system,

* For the meanings of the words perihelion, aphelion, and nucleus,

see the notes a little further on.
o
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and that it wanders from the sun for seventy-five years,
to twice the distance of Uranus. This enormous orbit

is four times longer than it is broad ; its length is about
three thousand four hundred and twenty millions of
miles, or about thirty-six times the mean distance of the
earth from the sun.

8. “At its perihelion, Halley’s comet comes within
nearly fifty-seven millions of miles of the sun; and at
its aphelion it is sixty times more distant. On account
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of this extensive range, it must experience sixty times
more light and heat when nearest to the sun, in
the remote point of its orbit. In the one position, the
sun will seem to be four times larger than he a to
us ; and at the other, he will not be apparently larger
5 e WP a the naked eye

9. int of figure, and as seen e e,
or even POEG help of ordinary t-elesa}(ges, the a.ppggl'-
ance of this comet in 1835 and 1836, (for the same
comet has different forms at its different appearances,)
had little that was remarkable: or, in other words, was
of the more accustomed kind. But to astronomers, both
in the Northern at?lclla.r in téle Southern helr}niapberes, it
presented ve: iar and interesting sights.

10. On thr); F;ﬁe.l'(;i; appearance of th%s d%met, early in
the month of August, 1835, it seemed merely a globular
mass of dim vﬂ)our, without a tail Aocorgjng to
observations of M. Valz, at Nismes, this vapour-like or
nebulous body, which was the comet, increased in mag-
nitude as it approached the sun; but no other comet
upon record ever exhibited such sudden and unaccount-
able changes of aspect. The nucleus, which had become
clear and well-defined, like the disc of a planet, was
geen, upon one occasion, to grow appm-entll;r larger, as
well as less bright, in the course of a few hours. But,
more remarkable than even this, was its sudden display
of luminous branches or sectors, diverging from the
nucleus through the beard or nebulosity which sur-

* Somerville's Connexion of the Physical Beiences,
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rounded it. M. Struve describes the nucleus, as seen

by him in the beginning of October, elliptical in shape,
and like & burning coal, out of which there issued, 1111) a

direction nearl opposite to that of the tail, a divergent
flame, m’ying¥n mtensity, form, and direction ; appﬁ—
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ing occasionally even double, and suggesting the idea of
luminous ges bursting from the nucleus. 511 one occa-
sion, M. Arago saw three of these divergent flames on
the side opposite to the tail, which latter they greatly
exceeded in brilliancy.

11. Hevelius describes an appearance of this comet
precisely similar, at its ap to the sun in the year
1682 ; and something 0¥ the same kind, in another
eocimmet, has been shown in the figure in my preceding

ter.

1%. The appearances of Halley’s comet in the
Southern hemisphere, on its return from the sun in
1836, are de;-;lrgged with very similar circumstances to
those observed in the Northern, in the autumn of 1835.

13. “I am sure,” says Sir John Herschel, (writing,
in the middle of 1836, from the Cape of Good Hope, to
M. Arago,) ““ you will be interesl;ecfe in learning that I
have here been favoured with a long and beautiful exhi-
bition of the comet, on its return from the sun. It was
in sight from the 24th of January till the 5th of May

1836]. In its passage from its perihelion,* it must

ve been seen with great difficulty in Europe, for its
physical aspect was ciluite changed [from what it pre-
sented on its approach]. For a long time it no

* Perihelion is the name of that point in the orbit of a planet
which is nearest to the sun. It is formed from two Greek words,
peri, near, and helios, the sun, Aphelion is the name given to the
point exactly opposite to the perihelion; or that at which a planet
or comet is furthest away from the sun, or at its greatest disiance.
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tail ; the parabolic envelope of the head was formed
with such astonishing rapidity, that its visible volume
more than doubled in the space of twenty-four hours. I
may say, without exaggeration, that I saw it augment ;
for, on the morning of the 26th of January, on repeat-
ing my micrometric observations* of the well-defined
part, after an interval of three hours, I found an in-
crease in its linear dimensions equal to a sixth-part of
the whole! This extraordinary dilatation continued,
and the paraboloid became so large and lustreless, that
it at length entirely disappeared, leaving only the
nucleus and the tail of the star.t Another, and a sin-
gular peculiarity, was the existence -of a very small
interior comet, having a head and tail complete—its
nucleus was that of ghe general mass. This cometic
nucleus dilated less rapidly than the envelope; and at
the end of the pericvdIJ of being visible the tail itself
became im tible.” .

14. This, then, is the first comet of which at least
the moderns have established the reality of the periodi-
cal returns. It is also the first comet of which the ele-
ments or distinguishing characters have been determined
from observations made in Europe; for, although the
comets which appeared in the years 240, 539, and 887,

* Micromeiric observations are observations made with a micro-

meter, an instrument for measuring small spaces; of which the
name is derived from the Greek micros, small, and mefron, a

Imeasure,
t The word nucleus &roperly means 8 kernel or nuf; but also
anything about which other things are gathered.
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of the Christian era, are the most ancient of those whose
orbits have been traced, their elements were computed
from Chinese observations.

15. Authentic records of Halley’s comet extend back-
ward only to the year 1456 ; but there are traces that
are probable, though not absolutely certain, to periods
before the Christian era.

CHAPTER LVIIL

ABOUT EHOOTING OR FALLING STARS, ENLARGED IDEAS OF THE
BOLAR SYSTEM. THE NOVEMBER ASTEROIDS,

1. We might now think that we had done with our
outline of the bodies composing the Solar System ; and
this, till very lately, would have been the case. The
sun, the pri planets, secondary planets, satellites,
or moons, and T‘Ze long list of comets: these, till very
lately, com¥osed what was regarded as the entire as-
semblage of the Solar System. Much more, however,
is at present talked of; and, as it is always my wish to

make my little readers acquainted with the very newest,
as well as oldest particulars of knowledge, or of what is
received as know}iedge, I have some remarkable state-
ments to make, though without answering that at least
part of them will not hereafter be disputed, if not en-
tirely rejected. In natural history, as in natural philo-
sophy, and in many other branches of human science, it -
is right that those little ones should know, how often
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things which are for some time supposed to be certainly
true, come, at another time, to be considered as certainly
false '

2. I hardly believe that such as listen to me can
find, in any other book, so many hints about the riches
that are contained in the heavens, or in the total
ethereal space, b;?rbnd the simple list of sun, moon,
and stars, But, if some modern astronomers are right,
there is still more to add. “ A new planetary world,”
says M. Arago, “begins to open upon us!” Lately,
accounts of w;st tﬁhmﬁmﬁf 8 ()ﬁ)tin_g itam, o?mm
man of the Northern he ere, (inclu
Enrgpepa::‘;i Asia, a8 well as Ame;im:z) and always on
or about the same day of the same month; and these
accounts have given encouragement to a belief, that
there exists in the Solar System & zone of millions of
minute planetary bodies, revolving in groups around
the sun ; one of which groups, under concurrent circum-
Stmil;ﬁea, meets thcfii ea.rﬁlm on its relvoﬂletion in its orhit,
at the point which it passes year tween the 11th,
13th, 011') 14th of the month onyovaber. k.

3. The possible existence of other members of the
Solar System than those so long familiar to us has been
readily admitted. Planet after planet, and comet after
comet, is successively discovered. Besides the little
%Vlunet discovered by Signor Cacciatore in 1836, M.

artmann, of Geneva, reported, in 1831, his observa-
tion of & celestial body which had the ap ce of 8
star of the seventh or eighth magnitude, but which
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moved like a planet; and which, having lost sight of
it %h cloudy weather, he has never yet been able
to behold again. Having laid down, upon a sheet of
paper, the positions of certain stars near which the
planet Uranus was to pass, he saw, on the followin
night, that one of them had changed its place. Hg
watched its motion for two months, during all which
time it continued its progress, which was m the con-
trary direction to the order of the signs of the zodiac.
It remains to be known, whether this, too, is a planet
to be hereafter added to our histories.

4. Laplace believes the attractive power of the sun
to fill a sphere, of which from the centre to the circum-
ference is a distance of a hundred millions of times

ter than the distance of the sun from the earth.
ber that this latter distance is ninety-five
millions of miles; making, of the whole, ninety-five
hundred millions of miles. But Uranus itself is only
nineteen times more distant from the sun than even our
distant earth ; while the solar attraction continues
beyond Uranus itself eighty-one times the distance of
the earth! Here is ample room, then, both within and
without the orbit of Uranus, for the existence of
members of the Solar System with which we are still
entirely unacquainted ! There may be both small bodies
and large, belonging to the Solar System, never yet
hitherto discovered from the earth, and which must
continue undiscovered from it for ever !
5. But M. Arago has fancied the discovery of new
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millions of at least small bodies. I have told you of
that gentleman’s estimate of the comets of our system
at a number exceeding seven millions, and now I am to
add, that he believes we have some countless millions
of small planetary bodies ; primary but minute planets,
moving, in throngs, in a single orbit which surrounds
the sun !

6. The belief of M. Arago arises out of some late
observations of an annual appearance of shooting or
falling stars, now spoken of as the annual appearance
of the “ November gztemids." Now of this I am going
to tell you more.

CHAPTER LVIII.

MORE ABOUT SHOOTING OR FALLING STARS, ABOUT STAB-JELLY, OR
STAR-SHOT, OB NOSTOC. ABOUT FIRE-BALLS AND AEROLITES, -

1. You have often seen shooting or falling stars.
Perhaps you have seen sky-rockets also. If you have,
ou may also have found some small resemblance
tween the two; for, at lesst, the shooting or falling
stars, after running, for an instant, through the gky,
appear to burst in the air, and to disperse themselves
in shining sparks, which soon fade and vanish, or be-
come extinct.
2. Perhaps. you have even run to the sﬁ:t where you
thought the extinguished sparks must have fallen, in
order to find their substance; as, perhaps, you have
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also run after rocket-sticks, toward the spots where
they have seemed to fall. If you have done none of
those things, at least others have done so, both before
and since you were born !

3. But, though we know the appearance of these
shooting or falling stars, what, in reality, are they;
and of what nature is the substance which it has been
supposed possible to find and pick up, after it has fallen,
and beeompn:?ia;rk and cold ? ek

4. These have long been subjects of different opinions,
though never, till now, of the opinions lately n.dl;l:lnoed
Shooting or falling stars have generally been held as
no stars at all, but only meteors; or bodies which
belon§ to the atmosphere of the earth.

5. I must mention them again, and ‘more at length ;
but as, at present, some suspect them to be really stars,
or ab least planetary bodies of our system, I am obliged
to speak of them in the very Tales which you are reading.

6. Shooting or falling stars have been considered
fiery meteors. Fiery meteors are exhalations from the
earth, and move only in our atmosphere, and not in the
great heavenly space. They are always seen, and
sometimes heard also, to explode ; and the explosion is
often known to be followed by the fall of meteoric
stones: the whole, as fo the manner, (though upon a
scale so immeasurably larger,) like the explosion of a
sky-rocket, and the fall of its sparks, and paper, and
stick. But I must add no more to the history of
meteoric stones. s
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7. Fiery meteors of large gizes are called fire-balls,
but these are of rare ap . Those comparatively
small are frequent; are called falling or shooting
stars; and while, from the explosions of some at least
of the former, we derive the earthy and metallic sub-
stances at present called either aérolites or air-stones, or
meteorites or meteoric stones; the multitude, if not
the philosophers themselves, have sometimes fancied
that, as fo their substance, the latter fell upon the earth
in the shape of a gelatinous or je]ly-li substance,
which has been mlle%e “ gtar-jelly " and ‘‘star-shot;”
and to find which, at the supposed falling or shooting
of a star, boys and men have run just as we now see
them run to find a rocket-stick.

8. A gelatinous substance is occasionally found on
the grass, and even sometimes on the branches of trees,
the origin of which the modern learned do not ascribe
either to stars or to meteors; but which they are divided
as to regarding either as an animal or vegetable pro-
duction. The vegetablists name it éremella mostoch,*
and say that it is a fungous plant, quick of growth, and
of short duration, but of which even the seed has been
discovered ; but the animalists, though differing from
each other in subordinate respects, agree in affirming it
il ngr (iRl i oot o P i
e
m of & ‘:nate?ra or fallen star.” D&%ny. ﬁ%p:shall mantio:
preeently, keeps to its origin, frogs.
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to be the altered remains of dead frogs. * The quantity
of jelly,” says one of these, ““ produced from one single
frog, is almost beyond belief; even to five or six times
its bulk when in a natural state;” that is, when the
frog i8 in & living state—as the writer means to express
himself

9. I am not about to fix the origin of this substance,
but only to confirm what I have said of its anciently
supposed origin in meteors, if not in stars. * There 18
found on the grass, by sides of rivers,” says an animalist .
in this controversy, ““large lumps of a kind of dus
jelly, of which the common people have an idea that it
drops from the stars, and it, if I mistake not, star-

jleO. ¢ In the north of England,” says another, * this
substance is generally known amongst the country-
people by the absurd name of fallen stars.”*

11. “From a child,” commences a third, “I re-
member seeing the meteors shooting in the air, which
ap ce, by my comrades, was called star-shooting ;
believing the stars no larger than their ap t mag-
nitude. This jelly-like substance was be]?::‘;s to be
the dross of these meteors, and took the name of sfar-
shot, which passed for certain with me till I had arrived
at the age 0? twenty-four.”t

12. Buch, in England, and throughout the world,
were some of the notions entertained concerning shoot-
ing or falling stars, and concerning their supposed

# Gont, Mag. 1793, p. 137. + Gent. Mag. 1776,



206 PARLEY'S TALES OF

material and its nature, a very few years ago; and I
think it will amuse you to contrast their humility with
the exalted character which is just now assigned to both.
From expiring in a substance which might be mistaken
either for a vegetable fungus, or for the remains of a
dead frog, they are now elevated into tﬁ)lanets ; and from
resemblances .to the productions of the firework maker,
born and bursting in the air above us, and to be picked
up over the next stile, we view them now as celestial
bodies, whose pro orbit surrounds, not even the
earth itself, but the same sun which is the centre of
Jupiter, Saturn, and Uranus! )

8. The very learned, indeed, even at the time
referred to, no belief (it is just possible) in the
story of the nostoc, whether that substance were animal
according to some, or vegetable according to others.
They thought, as most of us, (though without bein,
very learned,) till this twelvemonth past have continu
to think, that the shooting or falling stars were mefeors
—fiery meteors—fiery tions, and chemical com-
binations in the atmosphere ; inflammations of hydrogen
gas, or substances somewhat of that nature. They
likened them to the Will-o’-the-wisps, or ignes fatus,
or wild-fires of the marshes; and still, to all these
shining ap ces they were fond of attributing what
they called an ‘“unctuous or fatty substance.” Here,
then, was the opening for the persuasion, that in the
substance called star-shot, or star-jelly, or mostoc, was
found a substance, which, if not rea]{y ‘“ unctuous or
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fatty,” was yet the real substance of a shot or fallen
star ; and here (even its starry origin became doubtful)
was still a substance of which it was disputed, whether
it were vegetable, or derived to us from frogs? The
Etrl;il her and naturalist, Dr. Darwin, held to the

g8

CHAPTER LIX.

SHOWERS OF SHOOTING OR FALLING STARS REPORTED TO HAVE BEEN
SEEN AT BOSTON, AND IN OTHER PARTS OF NORTH AMERICA, ON
THE THIRTEENTH AND FOURTEENTH OF NOVEMBER, 1833. oTHER
EXAMPLES OF THE SAME OB BOMEWHAT SIMILAR PHENOMENA, IN
THE SBAME AND IN OTHER PLACES, YEARS, AND MONTHS,

1. For three or four years, news has reached us from’
the United States of North America, that in a large
%arb of the country, in the middle of the month of

ovember in each year, and generally upon the same day
of the month, (that is, upon the night of the thirteenth,
or morning of the fourteenth day,) whole showers of
shooting-stars, illuminating all the atmosphere, have
been seen during the entire night and longer.

2. As to their numbers, as re to have been
observed at Boston, in November, 1833, they are said to
have succeeded each other so instantaneously that it was
impossible to count them; and the most moderate
estimate calls them hundreds of thousands. They
were so numerous, and showed themselves in so many
quarters of the heaven at the same time, that the



208 PARLEY'S TALES OF

attempts to reckon them were only the roughest guesses.
At the Observatory, their number was considered equal
to one-half of the flakes of snow which fill the air during
an ordinary fall. 'When their numbers were diminish-
ing, six hundred and fifty were counted in fifteen
minutes, in a part of the heaven which did not comprise
a tenth part of that visible horizon which was filled
with them; and these stars did not amount to more
than two-thirds of the whole number seen, which was
at least eight hundred and sixty-six; gmnﬁr for the
whole h here, eight thousand six hundred and
gixty. But the display was incessant for seven hours;
and this number, taken when the numbers were mode-
rated, but multi lied by four, gives thirty-six thousand
six hundred an forty per hour, or per sixty minutes ;
or two hundred and forty thousand %;; the whole seen
at on articular point of observation !

e phenomenon presented itself along the whole
eaatem coast of North America, from the Gulf of
Mexico at least as high as Nova Scotia, from nine
o'clock in the evening till sunrise ; and, in some places,
in full daylight, till eight o’clock i in the morning.

4. Over a still larger surface, both in America and
Europe, these thousa.nds of shoohng—sta.rs with lar
bodies among them, were seen in November, 1799, gr
first date at which t.heya.rethon ht to have been recently
mentioned ; but not again hﬁ November, 1831, or
after an interval of thirty-two years.
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CHAPTER 1X.

S8HOOTING OR FALLING STABS OBBERVED BY BIR JOHN HERBCHEL, AT
THE CAFPE OF GOOD HOFE, ON THE MORNING OF THE FOURTEENTH
OF NOVEMBER, 1835.

1. As a consequence of the American statements, our

eminent astronomer, Mr. Baily, requested Sir John

Herschel, who was then at the Cape of Good Hope

upon astronomical researches, to notice whether

anything extraordi appeared in the southern heaven,
in that part of the globe, on or about the anniversary
of the might in question.

2. Now 8ir John looked out, accordingly, on the
nights of the 10th, 11th, 13th, 14th, and 18th of Novem-
ber, 1835; and nothing remarkable was to be seen
upon the three first of those nights, nor upon the fifth ;
but at four o'clock in the morning of the 14th of
November, the date assigned in North America, Mr.
Stone (Sir John’s assistangn suddenly exclaimed, * There
goes the largest I ever saw ;” and then described that he
had seen & momentary shining body, which, in the tele-
scope, had seemed no smaller than the planet Jupiter.

:g.eHalf an hour after, Mr. Stone again exclaimed,
“ There another great one;” and just before five
o’clock, ““I absolutely started from the eye-piece of the
telescope,” says Sir John himself, “ at the glare of a
superb one! Stone thought it lightened, though his
back was to it, and it was hid from him by trees. It

P
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left & narrow, vivid, and distinctly crooked train, which
lasted twenty seconds, and admitted of being steadil
contem late:f This meteor was equal to Venus [even
at her Erightest here "

4, Sir John Herschel concludes his account with a
remark, that the actual appearance of these luminous
bodies in the month, and on the day, when he had been
taught to look for them, was & coincidence which,
fi};‘mtfl].l remarkable, he was still inclined to think acci-

11k
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5. But the statements now recited make us curious
a8 to what corroboration they have received from other
witnesses of those appearances themselves, and what
there is upon record as to any former time.

6. We have accounts of this November shower of
shooting or falling stars in the year 1831, both from
the country of the Ohio, and from the coast of Spain ;
and each with reference to the night of the 13th. The
second of these two is from the commander of the
French brig Le Loiret.

7. In the years 1832 and 1834, the showers were
reported from the Atlantic, from the Red Sea, from
Switzerland, and from several parts of England.

8. But November is not the only month of the year
in which these showers have been seen, or are:to be
looked for. It is desirable to make observations be-
tween the 20th and 24th of April, as well as in Novem-
ber; for in 1803, on the 22nd of April, I believe, from
one o’clock in the morning until three, shooting-stars
were seen in all directions in such great numbers, in
Virginia and Massachusetts, as to be compared to a
shower of sky-rockets.”

9. Now there has been produced, since the writing
of this sentence by M. Arago, an extraordinary extract
from the pages of anold chronicle, actually containing
an account of a shower of falling stars, witnessed in
Europe, in the month of April, eight hundred and

thirty-six years ago. )
10. An anonymous correspondent communicates the
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following curious passage to the French Academy of
Sciences, almost copied from a Latin Chronicle of
Baldric, printed at Leipsic in 1807; ‘“which adds,”
says the writer, “ano testimony concerning the
occurrences of the phenomenon of Falling Stars. ¢ Al-
ready, before the Council of Claremont, the sfars had
announced the progress of Christianity ; for innumerable
eyes, in France, saw them fall from heaven, as thick as
hail, on the 25th of April, 1095.””

CHAPTER LXI.

OBSEEVATION OF THE NOVEMBER ASTEROIDS IN EUROFE, IN THE
MONTH OF NOVEMBER, 1536.

1. M. AraGo bestows upon the luminous appearances
of which we are now speaking, the name of asteroids,
or star-like, or planet-like bodies ; & name which, for
many years, had been given and confined to the small
new planets between Mars and Jupiter.

2. The reported appearance of these bodies in North
America in the month of November, in the years 1831,
1832, 1833, and 1834, successively, having been the
circumstance to fix the attention of the astronomers and
philosophers of Europe upon their history, the dis-
tinctive name c;t]'] ¢ asteroids ” has also been
employed for them; and thus, perhaps, my little
reagem may be allowed to uuderstand,Per thpji; when they
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read of asteroids in general, the five small planets are
generally intended, while, by the term ‘ November
asteroids,” it is the shooting or falling stars of the
month of November that are spoken of.

3. We have no similar report from North America
since the year 1834 ; but since that year (chiefly through
the zeal of M. Arago), much has been collected and
published in Europe upon the subject.

4. It is stated that.in November, 1835, a large and
brilliant luminous body fell near Belley, in the depart-
ment of Ain, in France, and set fire to a farm-yard;
and that, at the same time, either this or another, but
larger and more brilliant than Jupiter, was observed
at Lille, where, upon expl% it left in the sky a
shower of sparks precisely similar to those which fall
from a sky-rocket. Still, there is here but little that
resembles the American phenomenon, the date ex-
cepted ; though the description a remarkably with
what we have seen related by Sir John Herschel as to the
%henomena. upon the same night, at the Cape of Good

ope. In neither, have we any showers of stars.

5. On the night of the 13th of November, 1836, an
anxious watch for the reappearance of shooting or fall-
ing stars was kept at the Observatories, and in other
situations, in several parts of France, Germany, and
Holland, and other countries of the continent of Europe ;
and even in England, the Ashmolean Society at Oxford
engaged the Superintendent of the Police, to look care-
fully for the event. The Superintendent of the Police
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reported fo the Ashmolean Society, that on the night or
morning in question, he had seen si@ of these luminous
bodies ; and in Holland, Germany, Paris, and various
other places in France, numbers, from one to one hun-
dred and seven ‘I;:ﬂbntgenemll y from fifteen to forty,
were seen at the same time. Still, the American
showers would be wholly wanting, were it not that, in
the neighbourhood of Tours, the country-people declared
that during the night they had -seen a rawn of fire;
and that, near oy, in the valley of the Rhone, the
same authorities are said to have reported, that throngh
& heavy fog they saw ]1 hts in the heaven, succeeding
‘:ciermth such rapzd.lty that ¢hey thought them to
be flashes of lightning, or else a repetition of the brﬂha.nt
. aurora-borealis which they had witnessed on the night
of the eighteenth of October preceding. Such, as to its
dates, is t'he latest part of the history of the appearance
of the November asteroids.
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CHAPTER LXIL

M. ARAGO'S EXPLANATION, MR. OLMSTED'S EXPLANATION. M. BIOT'S
SCGGESTED EXPLANATION. THE ZODIACAL LIGHT. BSUGGESTION
THAT BHOOTING-STARS, FIRE-BALLS, AND THE ZODIACAL LIGHT IT-
SELF, ARE ALL ELECTRICAL FHENOMENA, AND THEREFORE METEORS
ONLY. ACCOUNT OF THE PHENOMENON OF THE ]13TH OF NOVEMBER,
1833, A8 SEEN FROM BALTIMOEE TO NEW YORK, GRFATLY DIF-

' FERENT FROM THE ACCOUNTS FROM BOSTON, AND ENTIRELY IN
"CONTRADICTION TO THE PLANETAEY PANCY.

1. To explain the ap in question, M, Arago
offers the doctrine of which I have before spoken ;
namely, that there exists in the solar system a zone of
millions of minute celestial bodies, revolving in groups
around the sun ; one of which groups, under concurrent
circumstances, meets the plane of the ecliptic toward the
point which the earth occupies yearly between the 11th
and lglth of November. et £h - :
2. M. Arago supposes that these minute multi-
tudinous planets, 01:' what he calls asteroids, are dark,
and therefore invisible, unless they enter our atmosphere,
where they take fire and consume,
3. M. proceeds further. He thinks that the
p of shooting-stars which was seen on the 13th of
ﬁx:ember, 1834, performs its revolution round the
sun in & period of about one hundred and eighty-two
days, in an elliptical orbif, whose major axis, or greatest
diameter (A B) is one hundred and.eighteen millions
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of miles ; and that gt its aphelion distances, (v and E,)
at which (in November April) it comes in contact

N

E] 0 (] B

with the atmosphere of the earth, is about ninety-five
millions of miles, or nearly the mean distance of the
earth from the sun.. The interval of non-appearance,
between November, 1799, and November, 1831, M,
Arago attributes to a disturbance of the orbit ; and adds,
that a similar cause may produce future intervals of a
gimilar non-appearance.
4. Mr. Olmsted, of North America, has published
some comprehensive works upon the American &
ce of what he denominates meteoric stars, on
3th of November, 1833 ; and supposes it the conse-
quence of the earth’s encounter—not with a zone of
lanets—but with a great meteoric cloud, which he
c’imcribes a8 constantly circulating round the sun,
5. M. Biot differs, more or less, from both these as-
tronomers, but approves of Mr. Olmsted’s latest opinion,
_concerning the probability of & connexion between these
starg and the Zodiacal Light. M. Biot wholly inclines
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tothe opinion that they belong to the Zodiacal Light.
M. Biot s&moses the earth to meet with the Zodiacal
nght and the shooting or falling stars to be part of
its material.

6. The Zodiacal Light is a triangular beam of light,
rounded a little at the vertex or top, which at certain
seasons of the year is seen before the rising of the sun,
and after its setting. In this climate (says Brewster’s
Edinburgh Encyclopedia) it is always most distinct
about the first of March, at seven o'clock in the

evening.
T.Bﬁisrented to have been first observed by
nnf after him, in 1659, by Childrey ;
but chJeﬂy brought into notice by Domenico Cmm
in 1688.

8. At first, Cassini imagined the Zodiacal Light to
arise from an immense number of small planets, circu-
lating round the sun; in the same manner that the
brightness of the Mllky Way is occasioned by the light
of & great number of stars. This persuasion he after-
ward abandoned, and then beli it to consist in the
luminous atmoaphere of the sun. The second conjecture
has long been universally followed ; but Laplace and
others pronounce that it cannot be the true one.*

9. “The great Cassini,” says M. Biot, “ at first con-
jectured that the solar nebule e was formed by an in-

* Yet it is often still so ted in many of our books; as, in

the instance of Mrs. Somemli:‘:mn Connexion of the Physical Bclencas,
p. 399, 3rd Edition. )
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numerable multitude of little planets, circulating round
the sun, like the visible planets Mercury and Venus.
At a later period, it was supposed that it might be the
atmosphere of the sun, but as such an hypothesis will
not accord with any of the established laws of mechanics,
it has been abandoned; and M. de-Laplace concluded,
as Cassini had done before him, that the substance of
the nebule is not the atmosphere of the sun, but that
the molecules which compose it circulate round this star,
as 80 many planets would do, if placed at similar
distances from its centre; and it is evident, moreover,
that they would not be sustained without the aid of &
centrifugal force, which prevents them from being pre-
cipitated upon him.”

10. * Cassini,” says, also, M, Biot,  discovered that
the body of the sun is enveloped by a vast nebule,
‘similar to a whitish light, spread circularly round him at
& great distance from, but in the direction of, his equator.
The limits of this phenomenon are evidently not sus-
ceptible of any exact determination; it can only be

ived in those parts of the sky where the nebule
18 large, and thick enough to send forth such a quantity
of rays as will become visible to our eyes, but it is
doubfﬁm longed beyond the limits of our sight.
Its general appearance is like a double lance-head, or
two pyramids opposed to each other, having the sun
for their base ; which is merely an optical effect, pro-
duced by the projection of its sensible outlines against
the sky.” '
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11. My little readers will thus perceive, that M.
* Arago has not been the first to imagine the sun sur-
rounded by & moving zone of millions of small planets ;
but that he has probably been really the first to suppose
such planets d'm?k glaneta and planets d.lsplaymg}i:.ght
only upon the accident of their entemg into the atmo-
sphere of the earth, and of their taking fire in con-
sequence. ‘¢ Mmer,” says M. Arago, ‘ states, that
on the 17th of June, 1777 toward noon, he saw,
mthaspmofﬁvemmutes 8 very large number of
black obnleaﬁamoverthesnnsd.lw Were not
these globules,” he asks, * asteroids ?”

12. There have always been dltililicu]hes ﬂ'asl:’oui: dis-
tu::fumh meteors, seen in the , from stars,
an atnrsmg'oﬁe? meteors, Which ]natﬁs;kr{; supposed to
move 01]1}' in the atmosphsre of the earth. Comets

a8 no more than fiery meteors; and
ﬁerg meteora have always had some observers to con-
tend that they were stars, or at least planefary bodies.
Halleybelwvedﬁre—bn]]stobe secondary planets of the
earth, moving round it like the moon.

13. But an opinion different from either I have ef.
mentioned, is not without its advocates. It is,
fire-balls, ahootmg—stnrs and even the Zodiacal ht
itself, are all but phenomena of the electric fluid,

" played at a great height above the surface of the earth ;
all of & somewhat kindred nature to the Northern
lights, or Aurora Boreales,

14. Space does not allow me to say more upon that
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subject here, nor to give you the very minute account
which has been published of the shower of shooting or
falling stars of the 13th of November, 1833, as seen in
the neighbourhood of Baltimore, and thence to New
York; all in North America, but very dissimilar to the
accounts from Boston.

CHAPTER LXIII.

ABOUT THE BUPPORT AND MOVEMENTS OF THE HEAVENLY BODIES.
ABOUT THE EARTH A8 ONE OF THESE. ABOUT THE PERPETUAL -
ORDEE OF THE BOLAR BYBTEM.

1. Wame I have been talking, however, of the sun,
and moon, and stars ; of the nebules, planets, comets,
and of all this multitude of minor celestial bodies at

resent sup to be contained dnd moving in the

eaven ; and even of the earth itself, as contained and
moving like the rest; your minds, my dear and eager
listeners, have been busy with' perplexing thoughts, as
to how these bodies are supported in the heaven, how
they are made to move in it, and how they are made to
move with regularity, and come back, day after day,
year after year, and thousands of thousands of years, to
the same places with respect to each other, and to the
same places in the heaven! You conclude, that there
i8 some power, some force, which accomplishes all this ;
and you ask me, what is that force, that power, or by
what means these wondrous things are done ?
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2. It is very natural, for example, when we see or
hear of even the planets only, travelling so swiftly, to
inquire why they always keep moving round in the
same paths ? y they always revolve in the same
manner round the sun? 'Why they do not break away
from their orbits, and fly into distant and unknown
regions of space ? _

3. To these questions I might answer, that God
keeps them always in their places. And this answer
would be true; but yet God works by means. He
makes the ?aa grow, but he does it by means of sun
and rain, He keeps the planets in their orbits, but
what are the means by which he does so? This is
what I am now going to tell you. All bodies possess
attraction ; by this I mean, that all bodies mutually
draw each other by an unseen power, called attraction.
If you throw a stone into the air, it comes down imme-
diately to the earth. We say it falls, but why does it fall ?
Because the earth attracts 1t, or draws it back again.

4. It is by this power of attraction that the in-
habitants of the earth are kept on its surface. Those
on the other side of the earth remain just as firmly upon
it as we do, because the earth attracts all things that are
in, or upon, or (as we see with its atmosphere) around

its body.

5. %ell: the sun has the same power of attraction as
the earth, so the sun attracts the earth, and the earth
attracts the sun. The consequence is, that these two
bodies, the earth and sun, are inclined to come together.
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In other words, the earth is powerfully drawn toward
the sun ; and, unless it were in some way prevented, it
would immediately set out, and go to the sun.

6. But how is the earth prevented from taking that
journey ? I will tell you. When a body is set in
motion by being thrown forward, it is inclined to pro-
ceed in a straight line. Now the earth has such a
motion; and, consequently, were it not restrained, it
would by force ﬂiﬂ motion fly away from the sun.
But it is prevented from dointﬁ so by the attraction of
the sun. The attraction of the sun, gives the earth a
. circular movement, and thus keeps it in its orbit.

7. To make you understand this perfectly, I beg you
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to look at my picture of a boy whirling an apple round
his head. e apple is drawn toward the boy by a
string, just as the earth is drawn toward the sun by at-
traction. The apple is thrown forward; and, if.the
string were to break, it would fly off in a straight line.
But the string holds it fast, and, giving it a circular
movement, maias it pass round the boy’s head, just as
the earth in its orbit g round the sun.

8. This is the place, too, where I should speak of
those distinguished French astronomers, Lagrange and
Laplace, whose brilliant demonstrations have made it
certain, that every variation of the planetary motions is
but periodical, or regularly alternate, like that of the
pendulum of a clock; a.ng that therefore (contrary to
what had been previously apprehended) the order of
these motions is indefinitely permanent, being subject to
no change but such as is periodical.

CHAPTER LXIYV.
OF THE CENTRIFUGAL AND CENTRIPETAL FORCES.

1. Trus you see that the planets (the earth inclusive)
are kept n their place by opposition of two powers, or
forces ; which forces, I must now tell you, are called
the centrifugal and centripetal forces. E‘he centrifugal
force is the motion by which the planets are thrown
forward, or disposed to fly away from their centre, the
sun ; and the centripetal force is the power of attraction,
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which keeps them in their orbits, and, instead of dis-
posing them to fly away from the sun, to move con-
tinually around it.

2. In the case of the boy, the centrifugal force is that
given to the apple, which would make it fly away if the
string were to break. The centripetal force is the
sg':‘x]irwhich keeps it from flying away, and gives a
ci direction to its motion.

3. All the planets, and the sun itself, are endowed
withethe power or force called attraction of gravitation.
The sun gravitates to the planets, and the planets to the
gun ; just as I said of the gravitation of the earth to the
moon, and the moon, in its own turn, to the earth; but
the sun, being by far the greater body, attracts them
more powerfully than they attract the sun. Conse-
quently, they would rush to the very body of the sun,
}f they were not kept from doing 8o by their centrifugal

orces.

4. They are kept, therefore, in their places by two
powers or forces; a projectile power, which inclines
them to fly off in a straight line, called the centrifugal
force ; ant{ a power or force of attraction, which inclines
them to go toward the sun, and gives them their circular
movement, and is called the centripetal force.

5. I have no room, however, to tell about Pro-
fessor Mozotti, of Corfu, and the belief m but a single
force.
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CHAPTER LXYV.

OoF HO“IO? THE TMMEDIATE USES TO MANKIND, AND TO ALL LIVING

CREATURES, OF THE LIGHTS OF THE BUN, MOON, AND BTARS.

1. THE sun, moon, and stars, whatever else either
science or reflection may discover in them, are moving
lights ; and there are infinife uses belonging both to
their lights and to their motion.

2. I shall tell my little readers only a few and very
partial things upon these great subjects; but there are
some among them which I will not omit to mention.

3. Except the pole-star, or polar star, (called by our -

Anglo-Saxon ancestors the ‘lode-star,” or ““lead,” or
“leading star,”) we make very little particular wse, at
®og
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present, either of the fixed stars, or of the stars in

neral, or of our telescopic and scientific knowledge of
gem. The pole-star, as my little friends have seen,
“leads,” or directs our eyes to the north pole of the
heaven ; but as, when the heaven is clouded, the pole-
star cannot be seen, and as our acquisition of the
magnet, or “ load,” or “lode,” or * leading stone,” by
guiding, or directing our wnderstanding, if not to the
poles of the heaven, at least to the magnetic poles of the
earth, has made our actual or constant aiﬁht of the pole-
star of the less importance to us, even when gailing by
starlight in a ship at sea; even the pole-star has lost a
degree of its uility to us, through the r})hmgresses of
human discovery, science, and invention. e mariner’s
compass, with 1ts points, and its magnetic needle (even

after allowances for the variation of the latter, and for
its constant aversion from the ¢érue morth,) enables the
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seaman to steer his vessel through the darkest night,
and when not a star, as he will tell us, is to be seen in
all the sky!
s, e . bl o Int e, o el o T
, a8 a guide or ing-star, is of chief or dis-
g; i preiggllt value in navigation. Our travel by
land is so usually upon roads already laid out, that we
think little of finding the places we are travelling to by
help of any heavenly body. It is still otherwise, how-
ever, upon those seas of sand which compose the deserts
and steppes of Africa and Asia, and upon those prasries
and pampas which the Indian crosses in North and
South America. In North and South America, the
warrior, hunter, and the traveller, thankfully direct, by
the positions, as well as by the lights, of particular

- —

. i, P

stars, and of the stars in general, their expeditions and
most ordinary steps; and in Africa and Asia, the
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merchant and the 1;Eilgrim, lighted, cheered, and led by
the same guides (the stars), pass over the wildest soli-
tudes, and, borne by their patient camels, arrive in
safety at their shrines, their markets, and their homes;
or the faithful messenger trots swiftly on his rapid
dromedary. The guide-posts, by our road-sides, are
sometimes of little use to such as cannot read, or to
such as travel in M&e darkness ; but the stars of heaven
are always at their posts; and, besides pointing the
way, t’.hegl tell, even to the rudest or &apq;]omg ro-
vided of the human race, the hour of the night, are
lamps at the same time to their feet. The stars are the
clocg, the flambeaux, and the guide-posts, and even
guide-books, of the natural world. They light us, and
they teach us f¥me and place.

5. I have said something of ships at sea, and of
caravans in the desert, preserving their way by star-
light ; and, besides that you know so well how much
safer and pleasanter it is to travel by moonlight than
. without it even to the next house, or on a gravel walk,
we may think, for a moment, of the assistance of moon-
light to the Laplander, journeying in his sledge drawn
by his reindeer, over long tracts of snow.

6. Nor is it men alone that travel or move about by
moonlight. Many beasts and birds both seek their
food, and perform their migrations into distant lands or
seas, at those times when they have the advantage of
the moon’s light. Even the fishes in the seas and
rivers often move and travel at the same seasons;
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though it is true, indeed, that by so doing they all
expose themselves, sometimes, to danger. For, as to
seeking food, men seek food by moonlight like them-
selves ; and thus, in their own turn, they sometimes
fall a prey. Several sorts of birds of passage travel by
night, and choose moonlight nights for their motions.

e sometimes hear their voices over our heads, when
they are high above us, so that we can see nothing.
Some of them, if confined, and contented at other
times, are restless on moonlight nights, at the season
of migration.

7. We have spoken of the Hunter’s Moon ; and the

Fowler, as well as the Hunter, shooting wild-fowl, is
often busy upon moonlight nights, It is the same,
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also, with the Fisherman. Fishes are very fond of

light, and of all things that are bright and shining ;

but the shining moon encourages the Fisherman to
read his nets; for, then, the livelguﬂahea, seeking
eir own prey, crowd into them, and fill them.

QUESTIONS.

1. Are the sun, moon, and stars, moving lights in the heavens?
3. Has the pole-star been otherwise called the lode or leading star?
Is the magnet otherwise called the * " or *“lode,” or *lead,”
or “leading stone?” Hus the progress of discovery and invention
diminished the importance of lights of the stars to mariners at sea?
4. Are the stars still of importance as guides among nations less
acquainted with the arts? the stars light us, and enable us to
distinguish the intervals of time, and the distances of the places?
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CHAPTER LXVI

SEAMEN'S OBSERVATIONS OF THE BUN, MOON, AND STARS, TAKING AN
ALTITUDE OR MERIDIAN. KEEEPING A LOG. VARIOUS CIVIL USES.
HOURS AND DISTANCES, OR TIME AND BPACE.

1. ExcepriNG, a8 I have said, the pole-star, the stars
in general enter into small daily account with wus, in
respect of their ministry to artificial uses. It was
greatly otherwise, however, with antiquity; and is
still so where the artificial light (the light of science)
has penetrated less deeply than among ourselves.

2. As the progress of discovery, of science, and of
invention, by the introduction of the magnet or load-
stone, and of the magnetic needle, have made us
independent of a continual sight of the pole-star; so
the extent and precision of our modern acquaintance
with the phenomena of the sun and moon, have
lessened our dependence upon those of the stars and
planets in general, and therefore withdrawn them from
a large share of our attention.

8. It is to the sun and moon that we now content
ourselves with looldnﬁ, in order to be taught chrono-
logy, geography, and hydrography; and when to

lough, and when to ride and sail, and sow and reap.
Yt. is of these only that we are now content to ask con-
cerning the years, and the months, and the seasons;
nay, even the weeks, the days, and the hours of the
day and night ! .
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4. We know that from the stars in general we
receive light and heat. 'We know that all of them are
rising an§ getting, and all mingling, with those of the
sun, their benign influences upon the earth, as well
when the latter 1s pfesent, and makes them invisible, as
when it is absent, and they alone supply its place; but
the profound knowledge which we now possess of the
motions and mﬂuﬂﬁhcea of the sun and moon, and the
vast superiority, both of appearance and importance, of
those tvl;?)nlnm?;mﬁeﬂ, havg) diminished, age ﬁ; age, our
attention to our lesser friends the stars, and even to our
near neighbours and fellow-travellers, the revolving
planets ! :

5. But the sun and moon remain indispensable to us
(not wholly neglecting, however, the stars) as our
celestial guides. Without repeating my references to
other uses, I may again reminﬁ you of their importance
to navigation, geography, to time-keeping, and there-
fore to chronology and history. By their help, and
with the artificial help of his sextant, his charts, and
his logarithms, the seaman determines, as well his
latitude and keeps his log, and compares his chrono-
meter ; so that he knows where he is, how far he has
come, how far he has to go; how fast he sails, or has
been sailing ; how long he has been at sea; and what
is the season of the year, the day of the month, and
the hour that is passing. By their help, too, the
geographer learns the situation and boundaries of
countries, the position of cities, towns, and villages ; of
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rivers, plains, and mountains; the hydrogﬂr:gher, the
places and extent of seas, of bays, of capes, and of those

-

e —

rocks and shoals which it behoves the navigator to
avoid ; and finally, the astronomer, the chronologer, the
horologer, the dialler, the clock and watch maker,
almanac-maker, and the world at large, to know all
time in the universal, and all its natural evolutions ;—
cycles and centuries, years, months, weeks, days, hours,
minutes, and seconds; and to calculate “ferms and
tides,” (like the Schoolmaster in the Deserted Village,)
holidays and eclipses, and all the events dependent or
established upon those of nature—past, present, and to

come |

6. My little readers will be able, from what I have
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now said, to form some notion of the great importance
to the affairs of human life, not only of the existence of
the Sun, Moon, and Stars, but of the human know-
ledge of their laws, and of all their influences upon
nature, and capabilities of affording service.

QUESTIONS,

1, Do we still make many important uses of the lights of the sun
and moon? 8. Which are the arts and sciences and occupations,
in the pursuit and practice of which they afford us their assistance ?
5. What of the uses of the sun and moon to navigation, geography,
and time-keeping? What of the use of the sextant?

CHAPTER LXVIL

ABOUT THE HABITABLENESS OF THE BUN, MOON, PLANETS, AND ALL
THE BTARS. ABOUT A PLURALITY OF WORLDS,
1. T mave told you before about the notion that there
are people in the moon; and you will sometimes hear
ersons talk of two very different things, concerning the
eavenly bodies, as if, in malﬁ the one were the same
thing as the other. They will sometimes talk of the
question of the habitableness of all these bolgl;es, and
again of their composing a plurality of worlds ; as if
oﬁrngreeing to thepg;tn%f th}iie p:tfgabfﬂities obliged us
to agree to the other.
2. The doctrine of a plurality of worlds supposes all
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the heavenly bodies to be resemblances to the

planet which we inhabit ourselves, and which we com-
monl call the world ; that is, that they are inhabited
and clothed with lmng things and vegetables like those
of the earth ; and especmllythat(hke the earﬂal%
are inhabited by men, women, and we¥

have told you many things, and I could tell you a great
many more, to show that the earth, or the world we live
¢n, must have plants, and be inhabited, in & manner
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peculiarly its own ; and that therefore there is no reason
to believe in a plurality of worlds, meaning a multitude
of heavenly bodies clothed and inhabited like ours.

8. It has sometimes been thought a subject for pious
admiration, that the planets of our system, as th
resemble our own in many important respects, shoua
be intended by their all-wise and all-powerful Creator
for the abodes of exactly similar living creatures to those
of the earth; and that the same belief should be ex-
tended to the stars, and to the planets no doubt per-
taining to those stars; that thus the vision might be
indulged in, of a universe of races of mankind. But,
gince 1t is known how dissimilar in some important par-
ticulars, as well as similar in others, are the planets of
the Solar System, and by analogy all the other stars
and planets equally; I hold it to be more reasonable,
more consistent with the truths of modern science, and
at least equally a subject for pious admiration, to be-
lieve, that the all-wise and all-powerful Creator has
filled the heavenly bodies with organic life as varied in
form and in nature, though not more so, as is the phy-
gical condition of those inorganic bodies themselves.

4. I am too much impressed with the inexhaustible
variety of the orgamic as well as general creation, even
upon this single and small planet which is our own, and
which we the earth, to restrict, in my thoughts of
the myriads of bodies which fill the heaven, and which,
in themselves and their conditions, are certainly, at
least, so essentially dissimilar to each other ;—1I am too
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muﬁh impressed, I say, with the amazing spectacle of
of creation, even upon this small and single

lanet of our own, to restrict, in my apprehension, the

?ormahon of the inhabitants of the other bodies to any

smgl But the gimpler question of the habitableness of
all the heavenly bodies, I decide in a very different way ;
as even what I have said upon the first question may
have already induced you to suppose. That very
variely of creation subsisting upon one single planet,
where neither heat nor cold, nor light nor darkness, nor
gituation, nor separation, mterfem to prevent the pro-
duction of life, as well animal as vegetable, over its
whole surface—forbids me to doubt (even if I could
doubt it without that testimony) that all the heavenly

bodies are clothed and inhabited with plants and lmng
creatures, each according to its circumstances !

CHAPTER LXVIIL

PARLEY TELLS ABOUT THE EARTH.

1. Ar 1 , however, we have done with all our gene-

ral view of the heaven, and even our general view of the
Solar System, with the long list of its planets, comets,

and its orbits, heavens, or spheres ; and now (

as it were, from contemplnhons so vast, and so mdziy

spread) we may permit ourselves to talk exclumvely and
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finally of our own small particle in the mighty space—
the little planet of the earth ! e

2. Below is a picture of the earth, as we may faintly
imagine it to a , while pursuing its orbit, and while
surrounded by the stars andp planets.

3. You know that the earth is a vast globe or ball,
the surface of which is divided into land and water.
You know that it is covered with seas, and oceans, and
rivers, and mountains, and valleys, and plains.

4. You know that, as I have just now said, the earth
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moves in the heaven, with stars all around it. The
people of one country, as well as those of another, see
stars above their heads. All the people of Europe,
Asia, Africa, and America, see stars sparkling in the
sky, as well as we.

5. Now, how far do you suppose it to be, around the
earth? I will tell you. Sup you were to take s
rope and pass it quite ro the earth, you would
find that the rope would measure twenty-five thou-
sand miles. So the world is twenty-five thousand miles
around.

6. How far do you think it is through the middle of
the earth? Suppose you could put a stick through the
middle of the earth, as you can &ut a stick through an
apple, how long must the stick be, to reach through ?
It must be eight thousand miles long.

7. If a man were to travel fifty miles a day, it would
take him five hundred days to travel around the earth.
Itise;lﬁgossible for & man to go through the centre of
the ; but, if he could do so, and should travel fifty
miles a day, it would take him one hundred and sixty
days to through it.

8. t the earth, in the meantime, is really round
—that is, really a globe or sphere, or like a ball—has
always been found very difficult for mankind to under-
stamr;‘ and, though many of the most ancient philoso-
phers believed it, many wholly rei‘ected the doctrine, and
made it the subject of their'ridicule. It must easil
seem, indeed, very incredible, that men should as mu
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exist upon one side of a ball as upon another, as we see
the figures in this picture.

9. It might seem strange, even if we thought only
of trees and plants thus ap(farenﬂy topfay-turvy; but
stranger still, t.hat men an even loose
stones, should move and rest w1t.h safety upon all parts
of this circular outline; and accordingly an ancient
philosopher compared the men whom he was told so
moved, to crabs hanging by their claws. But the
whole is confirmed by icfa, and explained by the
phi]osogljtf of the attraction of gravitation.

10. bodies, on or near the earth’s surface, have a
tendency, or seeming inclination, to descend towards its
centre or middle part. It therefore follows, not only
that the two figures in our picture are both attracted to
the centre of the globe ; but that if each of them should
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from his hand an orange, or any other object, each
- object, though otherwise in opposite directions, would
or gravitate, and be atiracted, toward the centre of

the globe, and thus remain upon it.

11. A few words more, however, on the fi of the
earth. The navigators who have sailed round the world
have proved, that in one direction at least, viz. from
east to west, the earth is round; but still it has been
thought by some, that it is not so from north to south.
But this is a very mistaken notion, as I hope to show
you by the help of this diagram. Let the line a b re-

t a portion of the earth’s surface, ¢ d a spectator
fgkingalongthesurfacaoftheooean.

12. If, now, a ship should come in sight, her top-
masts would just be seen along the line d n, as at n ;
when she approached to g, the lower sails would be
visible to the spectator ; and when she arrived at m, he
would see the whole vessel.

lsﬂw th;f would be the m in whatever direction
the v might be sailing, which is a satisfacto
proof that t.hégearth is of & globular fomvery v

14. How large, then, is the earth! When we come

B
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to the ti;ogt ?fi]]: mountahin, an;}léook u sndb be]t]l?la it, its
magnitude us with awe wonder ; but e]ar%n:t
mountain isa mere speck, compared with our vast globe !

15. But, large as the earth is, the stars, which
twinkle in the heavens, and appear to us so small, are
immeasurably larger than the earth, as I have told you.
Look up at one of the stars in the sky, and imagine
yourself upon it. The earth, dwindled by the distance,
would be entirely invisible.

QUESTIONS.

3. What is the earth? With whatis it covered? 4. What is the
gituation of the earth? Do the people on the other side of the
earth have a sky and bright stars over them as we have ? 5, How
long must a rope be to reach round the earth? 6. How long must
a stick be to reach through the earth?

CHAPTER LXIX.

SOMETHING ABOUT THE EARTH AND THE EUN.

1. We sTag, the sun rises in the morning, and sets at
night. e sun appears to rise and set, but it does not.
The sun is stationary, or nearly so. That is, it remains
always in the same spot, or nearly in the same spot, in
the heaven.

2. But you will say, The sun does rise and set, for
I have seen it. Not so fast, my little boy! Here
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is o picture of a candle and an apple. The candle
shines u thea e just as the sun shines upon the
earth. e shines upon but one side of the
apple at a time. So the sun shines upon but one side

of the earth a.t a time. Where the candle does not
ahme upon the apple it isdark. 'Where the sun does not
n the earth it is dark, and we call it night. If
the ap 1;0 were to be turned round the sun would shine
tI}:e other side. The earth turns round, and the

sun sl:.lnes upon the other side.
3. Thus, 1t is the earth that moves, and not the sun.
It turns quite round once in twenty-four hours. We
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cannot see its motion, yet it is really in constant
activity. It turns from west to east, and whirls around
with almost inconceivable velocity. Strange as it may
seem, we each of us are hurried from west to east, by
this motion of the earth, at the rate of near one thou-
sand miles an hour!

4. You will remember, that when it is noon where
you are, it is midnight on the opposite side of the
earth. You will remember that the earth never stops
on ite course. With uninterrupted motion it rolls on,
day and night. The illuminated part of the earth is
continually changing, with a motion from west to east.
On one side tﬁfththe b::.rth, the hills and vat]ﬁeys are
lighted up wi e beauties of morning; on the o
si%e gide gf the earth, the shadows of night are ppo:
petually advancing from east to west, covering the ﬁl
and water with gloom.

QUESTIONB.

1. Does the sun rise and set, or not? 2. Why does the sun a
to rise and set? 3. How often does the earth turn round ? ich
way does it turn ? Wharedoesthemagpeartorise? ‘Where does
it appear to set? How many miles an hour are we carried by the
motion of the earth, from west to east? 4. When it is noon
what time is it on the opposite gide of the earth? Does the earth
ever stop ?
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CHAPTER LXX.

' PARLEY TELLS ABOUT DAY AND NIGHT, AND ABOUT THE FOUR

1. Tae light of the sun iss;ﬁ;eadmunditinalldirec-
t si

tions ; these rays fall upon de of the earth toward
the sun, and there uce daylight, or what we com-
monly call day. On that side of the earth which is
opposite to the sun, the rays of light do not fall; and
tﬁemitisnight. The foregoing picture will enable
you to understand this subject pef%ectly.

gz .K_-\\t‘éqlt_‘
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2. Now the earth is constantly turning round, and day
and night are therefore oonstantfy succeeding each other.
Thus you grceive that day is created by the light of
the sun. Night is caused by the absence of the light.
The succession of day and night is caused by the daily
revolution of the earth upon 1ts axis.

3. You have often heard of spring, summer, autumn,
and winter. Spring, you know, is the beautiful season
of flowers. Summer 15 the season of fruit. Autumn is
the time of harvest; and Winter is the season of snow
and ice.

4. Now what should cause these changes of the sea-
sons? Why is it not always winter, or why is it not
always summer ? I will endeavour to answer these
questions,

5. Did you never observe that, in summer, the sun
appears to be nearly over your head at noon? Look at

our shadow in a summer’s day at noon, and see how short
1t is. How different is it in winter ! If you will observe
the sun at noon in winter, you will see that it is very
low in the sky, and your body casts a very long shadow.

6. Well: in summer then, the sun is said to send
down its rays nearly in a perpendicular manner; while
in winter it sends them to us in a very oblique, or
glanting direction. : )

7. Now you will take notice that the rays of light
and heat which fall upon an object in a perpend.lctﬁar

_ manner, are much more powerful than those which fall
upon an object in & slanting direction. Thusit is, that
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the dicularity of the rays of the sun causes sum-
Ier, wg]!' o the BI:I{ ing of thgsrays of the sun causes
winter; or, these, at least, are a part of the causes.
Spring and autumn are between winter and summer.

e sun's rays do not fall upon the earth during these
geasons, either in a perpendicular, or a veﬁnting
manner. The seasons are therefore neither as hot as
summer nor as cold as winter.

QUESTIONS.

8. What is Bpring? Summer? Autumn? Winter?, 5 Whyis
your shadow short at noon in summer? Why is your shadow lo
at noon in winter? 6. In what manner do the rays of the sun f:ﬁ
upon the earth in summer? In whatmanner in winter? 7, Which
causes the most heat, oblique or perpendicular rays? Which causes
summer? Which vﬁnter% How do the rays of the sun fall upon
the earth in spring and autumn? Why are not spring and sutumn
as cold as winter, and as hot as summer?

[
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CHAPTER LXXI.

ABOUT THE LENGTHENING AND SHORTENING OF THE DAYS.

1. Bur, every year, as the year goes round, you see,
and you hear it said, that the days (that is, the times
of daylight) are either growing longer or growing
shorter.

2. Now, as the sun is always shining, and as the
earth is always going round the sun in its orbit, and
always performing its own rotation upon its axis;
gerhapa ‘nothing that I have yet said has been suf-

cient to explain fo you, how there should be dif-
ferences in the lengths of the days; or how, even in the
same parts of the world, the times during which the
earth, in every twenty-four hours, receives gaylight,, are
not, in all seasons, the same,

8. You will remember, then, that it is day, or day-
light, only so long as the sun is above our horizon ;
that 18, only so long as our part of the earth is turned
toward the sun. But it will thence follow, that the
same cause which produces the variation of the seasons
throu%;‘.mut the year, produces also the variations of
daylight throughout the day.

4. If, in the following figure, you consider the two
two lines A and ¢ as representing the two tropics, the
line B as representing the equator, or the equatorial or

uinoctial {ine; the dotbedeqline D a8 representing the

iptie, or line of the zodiac ; the circle E as represent-

A
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ing the sun; and the point r as represexlx)eﬁnf the situa-

tion of the British Islands upon the glo think this
F
A e
o
B S WS
“h'“‘--...‘.‘

C “4.".:..2,
will enable you to understand the lengthening and the
shortening of the days.

a'lwﬁn.You];lij:;:learmadulreﬂa?qzr, tha.tt}msmis
ye travelling, or a ing to travel, u or
downward, along the m %r dotted linepx.. You
observe that the situation of the British Islands, r, is
far to the northward of even the Northern tropic, 4 ;
and therefore far to the northward of any part of the
W, or of that part of the earth which is ever
irectly e to thth;e sun’s hm}i :ﬁld light. You see,
that in my figure, that season of the year is supposed,
inwhichfiesituaﬁonofthesuninthezodiac,g)ru
the ecliptic, is to the northward of the equinoctial line
B; and you can understand, from what we have
said about the zodise, that in the different months or
seasons of the year, its place is in all the other parts of
the same line. Now, you need not that I should tell
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ou, that though the sun never comes nearer to the
%ﬁtish Islands, F, than the line end point A ; yet the
nearer it comes fo that line and point, the more of its
heat and light will be felt at the point ¥; and the
further it 18 off, the less. But this question affects
only the seasons of the year.

. From the same spherical figure of the earth,
however, which thus con?nea to the tropics what we call
the path of the sun, it also follows, that the nearer the
~ sun 18 to the northern tropic, the longer, in each day,

or each rotation of the earth upon its axis, it will be
seen above the horizon, in any parallel of northern
latitude; and therefore the longer at the point ¥, or
gituation of the British Islands.

7. We have before vs a terrestrial globe ; and I beg
you to recollect that upon whatever part of the globe
. you are, your situation is that of the letter ¥, or place

of the Bntish Islands, upon the summit of its circular
edge, as here marked. It will follow, that the higher
a lamp or candle is held toward the point ¥, the longer
that point, during a rotation of the globe, (that is,
during any one day,) will enjoy its light and heat.

8. Again: if, in the figure in the opposite page, you
call the line A the horizon of the British ds; then,in
proportion ‘as the sun, in its yearly changes of place,
approaches or retires from that horizon, the longer or

shorter zgwe will it be above it, during each daily
rotation of the earth; because by rising, higher, or
sinking lower, it passes over a wider or a narrower
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arch in the heavens, and the fie is always proportioned
to the space. Thus, if, at Midsummer, the sun i8 so

e

near, or 8o high, as to describe the arch B, over the
horizon A ; and at Christmas, so far off, or so low, as to

T

G
A/,(*’_"_"‘*\\

describe only the arch o; then it must be plain, that it
is not only further from the British horizon A, but is

Digitized b K\-\‘-”r‘{l\.'

Pl
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also a shorter time abote it; causes, at once, both of
less heat, and of shorter light, or days.

9. As to the increasing heat of spring, and highest

- heat of summer, these are caused, partly, as I have
before told you, by the greater perpendicularity of the
sun’s rays, za consequence of its greater nearness,) and
partly by the of the days, or greater length of
time which, in every rotation of twenty-four hours, it
is above the horizon of our part of the earth; that is,
the higher and wider that arch in the heavens which it
traverses daily between its rising and its setting, the
more heat, and longer light. :

10. From these remarks, my little readers, you will
the better understand what is said of an arch, and of a
vawll, (which is another word for an arch,) in the de-
seriptive lines that7follow :—

"Tis pleasant to the mind, the thought
Bﬁsopaning January bro&ht,
That now the hasty-footed Sun,

On vauli the most depressed (0) has run
His briefest course: that, day by day,

His track, about the heaven's highway,
Will form a wider, loftier arch :B);

And earlier, to attend his 4

Call forth the slumbering Hours, nor leave
8o soon to rest, the shadowy Eve |*

* The British Months, By Dr. Mant, Lord Bishop of Down and
Connor, '
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CHAPTER LXXII.

PROGRESS AND PROSPECTS OF THE MODERN ENOWLEDGE OF THE UN,
MOON, AND STARS. BIR JOHN HERSCHEL'S RECENT ACCOUNT OF THE
BOUTH CELESTIAL HEMISPHERE, HIS FORMAL DECLARATION AGAINST
HIB IMPUTED “LUNAR DISCOVERIES.”

1. A xmeMAN of one of the most distinguished English
astronomers of his time, was asked by a lady (herself
no mean proficient in the science of the stars),
“ Whether Sir ————— had made any recent dis-
coveries of importance ?” “ Why, no,’ wsathe answer
given; “and, indeed, he has rummaged the heavens
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so thoroughly, that I don’t fancy there is much left
for a bg to find out.” .

2. My little readers must pardon this rather odd
employment of the word rummaged, by the answerer to
the lady’s inquiry concerning Sir — (I would
call him by his name if I were sure of it), and only take
notice of the opinion expressed ; namely, that there is
not much left among the stars * for anybody to find out.”

3. Now this is an opinion too common upon most
subjects, and one agamst the adoption of which I
particularly wish to warn my little readers. For my
part, I would not undertake to say, how many new
things, even in the way of the Sun, Moon, gnd Stars,
some of my little readers themselves may find out, when
they grow bigger, if they are clever and active; and

ially if, not content with all that they can read in
books, or hear from those who talk, they take care to
look at the Sun, Moon, and Stars with their own eyes,
and study them with their own understanding! I wish
all my little readers, upon the one hand to inguire, and
upon the other hand to think ; for they may depend
upon if, that there is plenty of everything yet to learn,
wﬁzh nobody is yet agle to tell them ; and, among the
rest, plenty about the Sun, Moon, and Stars!

4. The skies are not hitherto even fully surveyed,
any more than they are fully studied ; and especially
we have yet much to learn about the treasures of the
South Celestial Hemisphere, which are not to be seen
on our part of the . Of those treasures, as viewed
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in the regions of the equator, and of the tropic of Capri-
corn, a:-legl agcount ]Jasel(}een given by Sir Jo]l:n Hersc.gel,
in a letter from the Ca%ﬂof Good Hope, to Sir William
Hamilton, Astronomer Royal for Ireland.

5. “I have swept,” says Sir John, ““over all, or
nearly all, that part of the heavens which is invisible,
or hardly visible, in England ; except just in the imme-
diate vicinity of the Pole (a mos?:egarren region), and
(favoured by a season of almost uninterrupted clear
sky, and a definition and tranquillity of the stars, under
great apertures and magnifying powers, which I want

e to express) have masaego a large collection of
nebulee and double stars of all classes, orders, and
degrees. The general aspect of the Southern circum-
polar region is in & hi%h degree rich and magnificent,
owing to the superior brilliancy and larger development
of the Milky Way; which, from the constellation of
Orion to that of AntinGus, is in a blaze of light, strangely
interrupted, however, with vacant and ost star
E;chea; while to the North, it fades away, pale and

im, and i, in comparison, hardly traceable.

6. .“I think it 18 impossible to view this splendid
zone, with the astonishingly rich and evenly-distributed
fringe of stars, of the third and fourth magnitudes,
which form a broad skirt to its Southern border, like &
vast curtain, without an impression, amounting to a
conviction, that the Milky Way is not a mere stratum,
but an annulus ; or, at least, that our system [the Solar
System] is placed within one of the poorer and almost
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‘'vacant parts of its general mass; and that eccentri-
cally, so as to be much nearer to the about
the Cross, than fo that diametricall 0pposedp€:bit.

7. “The two Magellanic Clomﬂ are very extraor-
dinary objects. The Greater is a congeries of stars,
clusters of irregular, form, globular clusters and nebuls,
of various magnitudes and degrees of condensation ;
among which 18 interspersed a l::ge portion of irre-
golvable nebule, which may be, probably is, star-
dust, but which the powers of the twenty-feet telescope
show only as a general illumination of the field of view,
forming a bright ground on which the other objects are
scattered. Some of the objects in it are of very
singular and incomprehensible forms; the chief one
especially (30 Doradfis), which consists of a number of
loops, united in a kind of unclear centre or knot, like a
bunch of ribands dis in what is called a true-
lover’s knot. There 18 no part of the heavens where so
many nebule and clusters are crowded into so small a

as in this  cloud.’

8. “The Nubecula Junior is a much less striking
object. It abounds more in irresolvable nebulous light,
but the nebulee and clusters in it are fewer and fainter,
though immediately joining to it is one of the richest and
most ificent globular clusters in the hemisphere.

9. “The great nebule in Orion and 7 Argi are,
however, by far the most surprising objects this
hemisphere presents. The former appears to much
greater advantage than in our latitudes, and presents



THE BUN, MOON, AND STARS. 257

many appendages,  branches, and convolutions, which
are not rnible in its low situation in Europe.

10. “1I cannot trace in 7 Argi, as seen in the
twenty-feet, any resemblance to the figures published
of it. It is of immense extent, and crowded with
to which the nebule form a brilliant back-ground.

11. “The planetary nebulse of the Southern eir-
cumpolar sky are numerous and highly characteristic.
I have discovered no less than five, quite as sharply
terminated in their discs as planets, and of uniform
ight.
h811l2. “You may form some idea of this climate, as
regards clearness of sky, from what was told me by
our provisional governor, Colonel Bell :—viz. that out
of forty-two successive days, he had only three times
been disappointed in finding Venus, with the naked
eye, in broad sunshine (at 9 A.m.)! I read, with ease,
a few nights ago, the most involved parts of a lady’s
closely-crossed letter by the light of an eclipsed moon
then near the zenith—certainly, the eclipse was not a

t one!” :

13. I may mention further in this place, that under
date of the month of September, 1836, Sir John has
made the following formal declaration concerning his
imputed discoveries’in the moon: “I take this oppor-
tunity to state, that I have no knowledge of, or par-
ticipation in, the absurdities attributed to me under the
name of ¢ Lunar Discoveries.’—J. F. W. Herscrrr.”*

* Bee Athensum, No, 483.
8
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CHAPTER LXXIII.

TABLEY TELLS ABOUT TELESCOPES. ABOUT MICROSCOPES.
ABOUT THE GENERAL WONDERE OF CREATION.

1. I suprosk you have seen a spy-glass? It is an in-
strument, a8 you know, for seeing distant objects more
distinctly. gup se there is a house at the distance of
four or five miles from you. With the naked eye, it
looks exceedingly small; you cannot distinguish the
chimney, or even the windows. Now, if you take a
spy-glass, and look at this house through it, the house
appears to be much nearer and larger; and you can
easily diseern the chimney and the windows.

2. The moon and stars are so v faroﬂ‘,thntsaﬂy-

lass will assist you but little in looking at them. But
if you will take a telescope, which is a very powerful
_instrument formed on the same principles as the EE}—
glass, and direct it to the moon, or to the stars, then
they will appear very large.

g I have told you of some of the discoveries made
by means of telescopes. Many thousands of stars and
other celestial objects are found to exist far beyond those
we can naturally see in the sky; and there is reason to
believe that, still beyond these, there are millions and
millions of others.

4. The picture at page 210 represents Sir William
Herschel’s great telescope, ere in an open yard, at
Slough, near Windsor, and made at the charge of King
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George III. Its tube is forty feet in length, and four
G on this

5. is page we give & picture representing an
achromatic telescope, after the construction of Dollond,

e — e A
the philosophical instrument-maker. It is named from
the excellent invention of that gentleman, by which the
defects of the common telescopes, in fringing the object
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viewed with the prismatic colours, is removed. The
one now before you is of the very best description,
having all tbe motions produmfl by fine rack-work, and
g a of two hundred and
g% times. The two ha.ns.(l)ea, h, are for movmg the
-work in setting the mstrument the slidin tﬁ

¢ ¢, are for the u.:gose of steadying it ; and
tubeE,mcalleB ﬁnderltause foﬁ.ndthe
object more readily than can be done by looking through
the large tube, AA the eye-glasses all fit into
brass tube, D, "which is made to move outor in at
pleasure, to adjust the distance between them and the
object-glass, so as to suit any mght

6. Such are telescopes ﬁreat a8 you have
seen throughout my book are the elps they give us
for our discoveries in the heaven. But. they are useful
also (and as I have given you resson to know) for our
surveys upon the earth. And the earth, my little
readers, has its wondetrﬁ no less than eltlhe heaven ; and
microscopes can show them fo us as wi astelasoopea'

7. But I draw to the end of my Tales of the Sun,
Moon, and Stars; and I would not {eava you with any
exaggerated thonghta of the admirable nature of the
objects of this branch of study.” I would not have you,
in any sense, pay so much attention to the skies, as to
overlook the things of the earth; and thus, like the
&hl'}n osopher of whom you have heard,bemdmgerof

g into a well at your feet, while thinking of nothing
but the stars,



THE SUN, MOON, AND BTARS. 261

8. Creation is so admirable throughout, that we are
in the wrong to praise any one of its parts, to the slight-
ing of the rest. I often tZtlm' k, what a marvellous, what
a miraculous creation it would still be, did it contain
nothing but insects, or even nothing but animalcules !
While, as to men, beasts, birds, fishes, and herbs and
flowers, all these come nearer to our hearts than stars;
and, is any one of them less admirable than the mightiest
star ?

CHAPTER LXXIV.

FARLEY BPEAES ABOUT THE CHANGES THAT ARE ALWAYB TAKING
PLACE ON THE EARTH AND IN THE HEAVENS. THE ROYAL OBSER-
VATORY AT GREENWICH. THE ALTITUDE AND AZIMUTH INSTRC-
MENTS.

1. As changes are ever taking place in the heavens as -
well a8 on tﬁe earth, and as new discoveries are always
being made, 8o I think it is an easier and more natural
mode of proceeding, to give additional chapters of
modern information to my little books, than to enter
on a general alteration of their contents. This mode of
acting will be, in some respects, the better for my young
readers, as they will see more clearly than they other-
wise could do, the changes that have taken place.
2. Had I the time, I couldtalkwithﬁyoung
friends for an hour on the subject of change, and perhaps
with some advantage, for in a world that is given to
change we should prepare for changes: folly will see no
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wisdom in this, but wisdom sees much folly in neglecting
it. Prepare for changes, is the language of reflection.

ROYAL OBSERVATORY, GEEENWICH.

The fairest must fade; the dearest must die; the
yramids themselves will moulder away, and the ever-
ﬂating hills erumble into dust.

Change is the v ice of life which gives
It &1151; ﬂamurery pee TR IEE
Change is the diet on which all subsist,
Created changeable, and change at last
Destroys us,
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3. Few things are more important to astronomers
than an improvement in astronomical instruments. A
pen is not more necessary fo a writer, a compass to a
sailor, or a sword to a soldier, than good imt;mu;ents
are to an astronomer.

4. An Altitude and Azimuth Instrument of much
importance was, some time since, invented. *‘The
Royal Observatory at Greenwich was founded for the
special purpose of making lunar observations, as aids to
.navigation, to enable persons to see the better to deter-
mine the longitude. This object has been steadily kept
in view from that time to the present, and the whole of
the existing theories and tables of the moon are based
entirely on the observations which have been taken at
Greenwich Observatory. Till the Astronomer Royal
devised his Altitude and Azimuth Instrument, these
observations could be taken only whilst the moon was
passing the meridian: so that she might be shining
brightly for many hours, yet, if she were obscured by
clouds during the few minutes she would be visible in the
field of telescopes fixed in the meridian, no observations
could be taken ; and thus very many observations were
lost. This was felt by the Astronomer Royal as a
matter of so serious s nature, that he has devised the
above-mentioned instrument, which is found to have
such a degree of solidity and steadiness, that the moon
can be observed in any part of the sky, thus rendering
this important series of observations more complete.
This instrument is considered as & triumph in as-
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tronomy : it has now been in use for some time, and
seems fully to answer the design of its erection in giving
observed places of the moon, or other bodies, when at a
distance from the meridian, comparable in accuracy with
those -deduced from observations made with meridian
instruments of the best class.” ;

5. When speaking of Altitude and Azimuth Instru-
ments, I ought to taie care that I am understood. All
my readers may know that Altitude means height, but
gome of them may not know that an Azimuth is an,
astronomical instrument, and that an azimuth of the
sun, or any star, is an arch between the meridian of the
place and any given vertical line.

6. I dare not attempt to describe the various astro-
nomical instruments in use at the Observatory at Green-
wich, they are so various. Some of them are simple,
and others complicated, but all of them are useful.

7. One of the most important duties of the Observa-
tory is to find the frue time, and this can only be as-
certained by the most accurate determination of the

laces of various stars and their transit over the meridian.
}E]:u's true time is made known at Greenwich every day
at one o’clock to all who are interested in the subject.

8. If you happen, any of Eou, to be at Greenwich
a few minutes before one o’clock in the day, you may see
the captains of the ships in the river directing their
telescopes towards a black ball slowly rising on a pole
fixed on the roof of the Observatory. At the moment
the ball begins to descend it is one o’clock, and the
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captains set their chronometers accordingly. I dare say
that there are, at least, a hundred chronometers at the
Observatory now, which have been sent there by sea-
captains, and other people, on purpose to be regulated.

9. In my next Chapter I shall tell you of the greatest
advance that has been made for many years in bringi
astronomical instruments to perfection. He whose
weak sight compels him to wear spectacles, is enabled to
read & book, when without spectacles he would hardly
be able to make out clearly a single word ; and, in like
manner, en astronomer with a good telescope can read
the heavens distinctly, while through a telescope
every object appears confused.

10. t can be more disappointing to an ardent
astronomer than to find that his telescope has not suf-
ficient power to render clear the heavenly orb he would
examine ? Suppose a flawor an air-bubble in one of
his lenses, immeasurably small in itself, but large when
magnified by the telescope, continually interfering with
his observations! Imagine a telescope, good in other
respects, rendered useless by one of the lenses exhibitin
the prismatic colours; or fancy a telescope with a ﬁelﬁ
contracted and dingy instead of it being large and full
of lighti! If you can imagine all, orindeed any of these
things, then will you be convinced of the great value of
a good telescope.
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CHAPTER LXXYV.

PARLEY DESCRIBES AT FULL LENGTH THE MONSTER TELESCOPE OF
LORD ROSSE. THE FPRINCIPLE OF THE REFLECTING TELESCOPE.
BIR JAMES SOUTH'S DESCRIPTION OF THE GEEAT TELESCOPE. COM-
MENDATION OF LORD ROBBE.

1. I most now tell you all about the telescopes of Lord
Rosse. You have not forgotten, I dare say, what I
said about Sir William Herschel's great telescope
erected at Slough, near Windsor. It was forty feet in
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length, and four in diameter—that is, the tube of it ;
but I must now spesk of one much more wonderful.
- 2. In reflecting telescopes, the first object of the
maker, or e enter, i8 to increase the magnifying
werandhgﬁt themnstruchonofalarem:mr
and th:ls object I.oﬁsﬂossa seemed determnil‘ou to a.tta.m
tiently bearing disappointments in following out
E‘s I , and overcommpgpoevery difficulty. When I
tell yoglh that Llins Infli;ahlp has expended as much as
thirty thousand pounds in bringing telescopes to
fection, you will ape: that he is in aar%est withpﬁsia under-
taking.

3. gT]:le speculum, or mirror, of the great telescope
now standing at Parsonstown, 70 miles or more from
Dublin, in Irela.nd where Lord Rosse lives, is made of
a mixture of copper and tin. This mixture is of ad-
mirable lustre a.ncYe hardness, more free from pores than
others, and preserves its Tustre in all its splendour.
To find out proper mixture of these m Was 1o
small trouble.

4. Before Lord Rosse made his great, or, as many
call it, his monster telescope, he formed one with a

ulum three feet wide. Now, to grind a speculum
sgec his size is & work attended with great difficulty, not
to mention the trouble and care required in casting it.
Lord Rosse, after repeated attempta succeeded.

5. The principle of the r m telescope is not
difficult to explain, or to be un The s
or polished mirror, is placed at the bottom o open
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tube, and on this the object to be examined is reflected.
You might see this reflection by looking down the
tube ; but then yonu would, in part, by your figure,
intercept the light. It is therefore usual to cause the
reflection to fall on & flat mirror, placed slanting in the
tube, at the proper focal distance, and to look on this
e-glass at the side.
nea.led?he three—d f?let edum been cast, an-
ground and po to a of per-
fectlon, was set up n})a tube ofwood oo with ﬁ
three feet diameter, and twenty-six feet long, on Lord
Rosse's lawn at Pmonatown, with & proper appara
for su moving, and adjusting 11; toge er mth
) vaasle)f)?nlt-'h;ugwkhme gl the case, to absorb any moisture
which might otherwise tarnish its lustre.

7. The telescope of which I am now speaking, far
surpassed in its performance any which had before been
constructed ; but instead of fully satisfying Lord Rosse,
1t only increased his desire to B.tt:(l:ft and a.coomphsh

ing upon a still grander This led him
to proect a speculum of the extraordinary size of six
feet dmmeter I should. never succeed in fully making
known to my little friends the skill, care, patience,
anxiety, and perseverance brought into exercise by the
casting, mealmg, gnndmg, polishing and mounting
of this monster

8. Being desu-ous that my young readers should
have a full and clear account of an instrument which
has called forth so much curiosity, and awakened so
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much interest, I will here introduce the following
uotation from remarks by Sir James South, of the
%oyal Observatory, Kensington :—

T had the gratification of announcing to the public
that the construction of the large telescope, by the
Earl of Rosse, was so far advanced, that the mstrument
had actually been directed to the heavens, and that,
too, with'satisfactory results.

“The great speculum, however, as then used, had
been only approximately polished, and was inserted in
the tube merely to ascertain if its focal length coincided
with that whjci it was designed to give it.

“The difference being inconsiderable, it was suffered
to remain in the tube, without having been used by the
noble” lord, till Dr. Robinson’s and my arrival at the
Castle, at the commencement of February last; but a
continuous series of bad weather having precluded
all possibility of observing any other object than the
moon, on the 21st of February the large speculum was
removed ; and on the 4th of March, having been re-
ground and re-polished, it was reinstated in the tube.

“ The diameter of the large speculum is 6 feet, its
thickness 53 inches, its weight 3% tons, and its composi-
tion 126 parts of copper to 574 parts of tin; its focal
length is 54 feet—the tube is of deal ; its lower part,
that in which the speculum is placed, is a cube of 8
feet ; the circular part of the tube is, at its centre, 73
feet diameter, and at its extremities 64 feet. The
telescope lies between two stone walls, about 71 feet
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from north to south, about 50 feet high, and about 23
feet asunder. These walls are, as nearly as possible,
parallel with the meridian. '

“In the interior face of the eastern wall, & v
strong iron arc, of about 43 feet radius, is firmly A
Er;vi however, with adjustments, whereby 1ts sur-

facing the telescope may be set very accurately
in the plane of the meridian, a matter of the greatest
importance, seeing that by the contact with it of
rollers attached to one extremity of a q bar,
which slides through a metal box fixed to the under

of the. telescope tube, a few feet from the object
end of the latter, whilst its other extremity remains
, free, the position of the telescope in the meridian is
secured, or any deviation from it easily determined, for
on this bar lines are drawn, the interval between any
adjoining two of which corresponds fo one minute of
time at the equator. The tube and speculum, including
the bed on which the latter rests, weigh about 15 tons.

““ The telescope rests on a univemﬁ joint, placed on
masonry about 6 feet below the ground, and is elevated
or depressed by a chain and win%zss; and, although it
weighs about 15 fons, the instrument is raised by two
men with great facility. Of course, it is counterpoised
in every direction.

“ At present, it can be used only between 14 degrees
of southern altitude and the zenith; but, when com-
g‘lae’ted,its range will embrace an arc between 10

grees of altitude towards the south and 47 degrees



THE SBUN, MOON, AND STARS. 271

north; so that all objects between the pole and 27
degrees south of the equator will be observable with it ;
whilst in the equator any object can be viewed with it
about 40 minutes of time on either side of the meridian.

¢ The observer, when at work, stands in one of four
gaol.\eries, the three highest of which are drawn out

m the western wall, whilst the fourth, or lowest, has
for its base an elevating [platform, along the horizontal
surface .of which a glides from wall to wall by
machinery within observer’s reach, but which a
child may work.

“When the telescope is about half an hour east of
the meridian, the galleries hanging over the gap
between the walls, present to a spectator below an
appearance somewhat dangerous ; yet the observer, with
common prudence, is as safe as on the ground, and
each of the galleries can be drawn from the wall to the
telescope’s side so readily that the observer needs no
one else to move it for him.

“The telescope lying at its least altitude can be
raised to the zenith by the two men at the windlass in
six minutes ; and so manageable is the enormous mass,
that, give me the right ascension and declination of
any celestial object between these points, and I will
have the object in the field of the telescope within
eight minutes from the first attempt to raise itf.

““ When the observer has found the object he must at
present follow it by rack-work within its reach. As
yet, it has no equatorial motion, but it very shortly
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will; and at ho very distant day clockwork will be
connected with it, when the observer, if I mistake not,
will, whilst observing, be almost as comfortable as if he
were reading at a desk by his fireside.”

9. It is quite impossible to say what results will
follow su experiments made with this wondrous
'tiluztrument, but ow}ng to the ung:tainty e]c;f the h\:mther

opportunities of examinin heavenly orbs by its
aid have not been many. Xstmnomers spend w{;eks
together at Parsonstown without enjoying more than
one or two favourable starlight or moonlight nights;
and then, again, though the power of the telescope is
great, its lateral range, or capacity to turn far from one
side to another, is limited, so that a long time will be
required for making with it a general investigation of
the heavens. ;

10. While astronomers prosecute their avocation
zealously, let us patiently wait for the advantage of
their discoveries. Having met with the followin
commendation of Lord Rosse, and thinking it correct,
will here lay it before my young readers :—* Lord
Rosse hopes to accomplish wonders with the nebulse
and double stars. The speculum has already exceeded
his e tions ; and there is not, we are sure, a single
individual who will not be delighted fo hear it, not so
much, at first, for the great advance it will give to
astronomy, and the triumph it secures for science and
mechanical skill, as for the sake of the ingenious con-
triver himself, whose unwearied perseverance and high
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talents richly deserve it. With a rank and fortune and
every circumstance that usually unfit men for scien-
tific pursuits, especially for their practical details, if he
only encouraged those undertakings in others, he would
merit our praise ; but when we see him, without losing
sight of the duties of his station in society, give up so
much time and expend so much money on those pursuits
himself, and render not only his name illustrious but
his rank more honourable, we must feel sympathy in
his successes, and be rejoiced that he has obtained from
all quarters the very highest and most flattering en-
comiums, and that he can now enjoy, in the use of his
telescope, the well-earned fruits of all his previous
labours.”
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CHAPTER LXXVI.

PARLEY SHOWS HOW THE DISTANCE TO THE MOON HAS BEEN BHOKT-
ENED. THE UPHEAVING POWER IN THE EARTH AND MOON BET
FORTH. REMAREABLE APPEARANCES IN THE MOON. MARVELLOUS
RUMOUES.

1. You must be a little anxious, after being told of the
great improvement which has taken place in the con-
struction of telescopes, to know whether astronomers
have been enabled to make any wonderful discoveries.
They have, although they have been hitherto of a kind
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more interesting to themselves than they would be to
ou. In the mean time, the distance to the moon has

gmﬂly shortened.

Many of my young friends would think it strange
were I to tell them that we were within thirty miles of
the moon; and yet, in one sense, this is true. The
real distance to the moon is two hundred and forty
thousand miles, but the magnifying power of the tele-
me has reduced this to thirty miles. How shall I

e this plain to you? Let me try.

2. Suppose there were three houses of the same
gize; one ten miles off, another twenty, and a third
thirty. If by looking through a telescope I can see the
house thirty miles off, as clearly as I can see with the
naked eye the house twenty miles off, then it is plain
that the power of the telescope has reduced the distance
of thirty miles to twenty . And if by the &id of
the telescope I can discern the house thirty miles off
as clearly as I can with the naked eye discern the house
that is only ten miles off, then has the telescope reduced
the distance of thirty miles to ten miles.

3. Let me now apply this mode of reasoning to the
moon, for what I have said respecting the houses will
apply to any other bodies as well as to them. The
moon, a8 before observed, is two hundred and forty
thousand miles distant from our earth. The magnify-
ing power of the telescope, then, being eight thousand,
if we divide the two hundred and forty thousand miles
(the distance of the moon) by eight thousand (the
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magnifying power of the telescope), the quotient will be
thirty, showing that we can now see the moon through
the telescope, though at a distance of two hundred and
forty thousand miles, as clearly as we should see it with
the naked eye if it were only thirty miles distant from us.

There is visible in our earth an upheaving power,
as set forth by the changes continually taking E)ce in
its exterior formation, and astronomers apply whr;t they
know of the earth when they investigate the heavenly
orbs.

4. Professor Nichol says, on this subject, that turning
from our globe we find the upheaving power at work
in the other orbs of our galaxy. e want to know
what it is, and what are its general characteristics. In
the first place, let us turn to the moon, which is only
two hun and forty thousand miles distant. It s
impossible to describe the distinctness with which we
are enabled to see the moon : there is nothing left to the
imagination. We know the surface of the moon better
than we do that of any hemisphere of our own globe.
We have a map of the moon more accurate than any
map we have of the globe: there are no inhospitable
Africans there, for all were the same to the telescope.

5. The moon presents three classes of elevations on
its surface, thrown up by this upheaving energy. The
first class of elevations is a very peculiar one: it con-
sists of isolated hills, starting up from the plain, and
not connected with any other disturbance. They are
extremely steep, and when looked at through a tele-
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scope resemblo the appearance of a sugar-loaf placed
upon the floor of an apartment. One of those cones,
named Pico, is eight thousand feet high, rising from an
unbroken plain. There were several other elevations of
a similar character about it ; but they were not con-
nected with Pico. This description of elevation was not
at all common on earth, but was found to be very fre-

uent in the moon. The only thing he (Professor
% ichol) knew resembling those elevations in the moon,
was the Ailsa Craig, in the Frith of Clyde, standing
perfectly isolated in the midst of a deép ocean.

6. The next class of elevations were the lunar ridges
or ranges. Those ranges were sometimes grouped ;
they were for the most part in ranges; but this was
not the general form of elevation in the moon. The
Apennine ridge was an extensive range in the moon,
at an elevation of eighteen thousand feet, with a dee
valley running through it. He knew nothing to whicE
that valley could be compared, unless it were Glencoe,
in Scotland, if Glencoe were made one hundred times
more horrible than it was.

7. The third class resembled the mountains of the
earth, being precipitous on one side, and on the other
gradually sliding away through highland eminences.

8. These remarks appear to show that the moon is
much better known fo astronomers at the present time
than formerly. Hitherto telescopes have enabled astro-
nomers to look on or af the moon ; but now, to use a
phrase of Sir James South, they can, as it were, look
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tnfo her ; that is to say, they can distinguish and mea-
sure heights and depths that before were only con-
jectured.

9. In one of his lectures on sstronomy, Professor
Nichol said, that so far as they had gone in their search
for similarity between the action of the upheaving forces
acting in the earth, and those acting in the moon, they
had been entirely unsuccessful ; and the difference was
only more astonishing at the next , for it &
thn{ two-fifths of i:hég moon’s smrfa;t:p was coverm
mountain forms which had no evident resemblance to
anything we saw on earth. These mountain forms con-
sisted of deep pits, surrounded by a circular and per-
fectly unbroken wall. By observing the shadow of the
side of one of these craters falling into the pit below,
and knowing precisely the position of the sun which
cast the shadow, we could measure the depth of these
¥its; their breadth could also be ascertained with per-
ect accuracy, so that the features of these caverns were
entirely in our ion. Their diameter varied from
fifty or sixty miles to one hundred feet; the number of
the smaller caverns passing all enumeration.

10. The interior of the ridge surrounding the caverns
descended at once in one precipice to the bottom of the
cavern ; the outside sloped gradually down. Sometimes
the inside of the cavern did not descend by one preci-
pice, but there were terraces or interior ranges in the
nside of the cavern, which, however, did not ascend so
high as the general surface of the moon. The side of
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the cavern—or, as those formations were sometimes -
called, crater—Tycho, was fifty miles long, and its
apparent elevation above the surface of the moon twelve
hundred or fifteen hundred feet. From the top of this
wall a precipice went down thirteen thousand feet, at
the bottom o: whjchweretwoorth:eesmallarddfm, and
below them a still farther depth, making the whole depth
not less than seventeen thousand feet, or two thousand
feet more than the height of Mont Blanc. All around
the cavern was an unbroken impassable wall of rock, and
there was no ;](:ipmnt connection between this com-
paratively limited space and the other portion of the
moon. %he total dissimilarity between these caverns, .
descending deep below the surface of the moon, and
what are called craters on the earth, which are merely
openings in the tops of voleanic mountains, was at
once evident.

11. There have been, as before intimated, marvel-
lous ramours afloat of astronomical discoveries which
have not been founded in fact; but it may be that even
these rumours may be exceeded by the important truths
that suweedmm;ni;dhaervations and experiments may make
known to ind.
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CHAPTER LXXVIL

PARLEY TELLS OF THE DISCOVERY OF NEW PLANETS. THE PLANET
NEPTUNE. DIFFERENT OLATMANTS FOR THE CREDIT OF THE DIS-
COVERY. CORRESPONDENCE OF THE ASTRONOMERS ROYAL OF
ENGLAND AND FRANCE. PROFESSOR CHALLIS'S REPORT.

1. I BavE told you much about primgry and secondary
planets. How many there may be of these we cannot
tell ; for, as science advances, new discoveries will, no
doubt, be made, which will greatly increase the cata-
logue of the heavenly bodies. As yet, man has read
but a few pages in the book of creation, He knows a
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little of the crust or shell of the earth, but nothing of
its interior construction. He knows a few of the orbs
that glitter in the sky, but is altogether ignorant of un- *
numbered worlds that revolve mn space beyond the
sphere of his contracted sight.

2 Mr. Hind, who conducts the operations in Mr.
Bishop’s obse.rm in the Regent's Park, London, and
who }gna long been well known for his astronomical
]mowled and perseverance, has announced the dis-

a new planet, which has received the name of
“Ins. M. Encke, of Dresden, the discoverer of the
planet Astrea, too, has also discovered another new

planet. The star is about the ninth degree of magni-
tude. And then there are two or three clmmanta to the
discovery of the new planet Neptune.

3. When we consider that skilful astronomers are
every night following their interesting occupation, and
sweeping the heavens with their telescopes, we ought
not to wonder that, sometimes, discoveries are made at
the same period b those who are distant one from
another. ggnmethmg of this kind appears to have oc-
curred with respect to the planet Neptune.

4, Though tEe credit of discovery has, I believe, been
awarded to Le Verrier, yet it is generally understood
that, long before his announcement of the existence of
the pla.nef; Mr. Adams was aware of it, and actively en-
gaged in most extended calculations thereon. It is not
easy under such circumstances to do full justice to all
parties. A discussion has taken place, and letters have
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between Professors &3 and Arago, the Astro-
nomers Royal of England France. In the mean
time, the planet Neptune is shining in the heavens,
another proof of His Almighty power who created all
things.
5. I should like my little readers o reflect 8 moment
on the occurrence of the discovery of a planet. If they
were to find a crown piece or a sovereign, it would give
them pleasure; and were they to discover a mine of
gold, or even silver, they would regard it as a wonderful
discovery indeed. What should the{qthink, then, of the
discovery of a world! The planet Neptune is a world

.added to the number of those already known to us. We

may never learn much more about it than we know
now ; but that does not lessen its value in creation.

6. Professor Challis has given two reports of the pro-
ceedings in the observatory relative to the new plane,
both of its position and physical appearance, with re-
sults respecting its orbit deduced from observation and
calculation. . Lassell, of Liverpool, was the first to
suspect that the planet had a ring round it, and this
impression has been apparently confirmed by the obser-
vations of Professor Challis, and his assistant Mr,
Morgan. The ratio of the diameter of the ring to that
of the planet is about that of three to two. M. Struve,
Professors Gauss and Encke, and Mr. Adams, still
adhere to the name of Neptune, and Professor Challis
follows their example.

7. Astronomers have now to consider and determine
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whether not only our own system, but all the heavenly
orbs that have yet been discovered by the telescope, are
not all & part of a general system, in which they move
around one common centre. Almighty is He who rolls
them on their courses : eternal are His councils ; eternal
then be His praise.

CHAPTER LXXVIIIL

THANEKS TO ILLUSTEIOUB ASTRONOMERB AND MATHEMATTOIANS. NEWTON
AND HIS DOG DIAMONXD. HISTORY OF JAMES FERGUSON. HIS POVERTY
AND BELF-EDUCATION. EKING GEORGE THE THIRD BEEEE TO BE IN-
STRUCTED BY HIM IN ASTRONOMY. POSSIBLE INFLUENCE OF THE
EARLY GENIUS AND INDUSTRY OF FERGUBON, UPON ALL THE BUB-
SEQUENT PROGRESS OF ASTREONOMICAL DISCOVERY IN I‘UBOPI, TO
“THIS DAY. LOVE AND PATRONAGE OF ARTS, BCIENCES, AND LETTERS,
BY EING GEORGE THE THIRD. HIS INFLUENCE UPON ASTRONOMICAL
RESEARCH.

1. WirH respect to all that in these pages I have told
you, what thanks do we not owe to the industry and
genius of so meny illustrious astronomers, ancient and
modern, dead and living, English and foreign? What
should we have known, if we had been left to look at
the heavens by ourselves, and denied the help which
has been afforded us, of all the wisdom accumulated
through ages upon ages ?

2. It would have pleased me, had my book been
large enough, to repeat many of the names to which we
are so much indebted, with additions to several of them
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of remarkable in their history, either personal
or scientific. But I content myself with offerings of
this kind to two alone: part of what I shall relate of
whom has the advantage of conveying even more gene-
ral lessons, with strong claims on your esteem.

3. The well-known anecdote of Sir Isaac Newton and
his lap-dog Diamond, shows with what serenity men so
laborious and so eminent as Newton, can sometimes
bear, not with the severest mortifications only, but also
with the heaviest misfortunes, as to their pursuits !

4. 8ir Isaac, upon a quantity of paper, had set down

long trains of the m;:-st arduous astronomical calcula-
tions ; and the paper lay upon his table. But he had
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a favourite little lap-dog, whose name was Diamond ;
and, one day, in his absence, the unlucky dog contrived
to throw down so much ink upon the papers as wholly
to obliterate their contents. Those contents were so
intricate, and had been produced with so much labour,
that Si: Isaac, upon the discovery of the accident, at
once renounced all idea of restoring them ; yet he con-
tented himself with saying to Diamond, ““ Ah! Dia-
mond, Diamond, you little know what mischief you
have done !”

5. But I shall mention briefly the name of Ferguson,
because, besides that Ferguson was an eminent astro-
nomer, his history shows how much even young star-

ers may do for themselves, in the way of study, if
gzy have but genius and & phcatlon !

6. Ferguson was a poor who, in his whole life,
never received above a half- ears teaching at school ;
and who yet lived to attain to the highest eminence in
astronomy and mechanics.

7. Being put into the occupation of a shepherd boy,
his nights were spent in studying the stars; while, n
the day-time, he made models of mills and stmng—
wheels. When his day’s work was over, wrappin
blanket or a plaid about him, he went into the fie ds
where, stretching a thread, mt.h small beads upon it, he
slid the beadsmﬁth hid arhlcularstarsfromhmeye,
and then, layi down the thread upon a piece of paper,
he marked the stars upon it according to their respec-
tive positions. : .
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8. When he was grown up, he wrote and lectured
pon astronomy. the Third, before his acces-

mon to the crown, a: tten?:i Ferguson’s public lectures,
and long received him in private, for instruction in

astronomy, and in a.ll the of expenmental hilo-
sophy. During the ﬁ.rstpmod, he made Fer%uson
occasional presents of money ; and, when he became
king, he assigned him & pension of ﬁfby pounds a year,
out of the privy ursa.

9. I indul, a speculation, where, if I am wrong,
my little must forgive me, for the sake of my
recollections of what I learned to value when I was
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little, like them, and have valued ever since. They
must forgive me for the sake of my admiration of the
talents, the application, and, above aﬁ: the good example
of Ferguson; and of my hearty veneration for the
memory of old King George!

10. I think that the progress of astronomical dis-
- covery, and even of astronomical science, throughout
Europe, during seventy or eighty years, may have abso-
lutely received its impulse through the Scotch shepherd-
boy Ferguson, and the communication of his ardour to the
mind of him whom he first knew as the young Prince
George of Wales ; and still more strongly do I entertain
the notion, that, at least, through that %’rince’s Te
for astronomy, has occurred the progress of which I
have spoken.

11. It may be uncertain whether Ferguson’s lectures
first awakened the curiosity of the then young Prince
George, concerning the Sun, Moon, and Stars; or
whether the royal pupil attached himself to Ferguson
because of his previous curiosity about the stars. At
this point I am in doubt; but what followed was the
royal patronage of the astronomical pursuits of the
German Herschel, another self-taught astromoner, who
(as is well known) came to Englans only as a musician
in a regimental band ; then, Herschel’s observation of
the Nebules and Double Stars, and discovery of the great
planet which he called Georgium 8idus; then, the
eagerness of foreign astronomers for further discovery ;
then, the discovery of the little planets, by Piazz,
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Olbers, and others; and in !*.11]@_‘a midst of all this, the
t scientific computations of and the Mar-
gr:;a de la Place ,P the latter theg:z‘::g:f a farmer, as
erguson had been a farmer’s servant. George the
Third ascended the throne in the year 1760, and
Ferguson died in the year 1776; and when my little
readers shall hereafter know the dates of the lives and
writings and discoveries of all the modern benefactors
to astronomy, they will find the whole belonging to
years more late than 1760 and 1776 !

12. But there is one thing, at any rate, quite
certain. Itis thelove and effective patronage of George
the Third, for arts, sciences and letters ; the study of the
Sun, Moon, and Stars inclusive. I say nothing of the
zeal of that magnanimous Prince for husbanﬂr{, nor of
his devotion to other pursuits and concerns of human
life, either the most honourable, the most innocent, or
the most practically beneficial to his people, and to
mankind ; but I must tell my little readers that George
the Third, besides patronizing, and aiding with his

urse, the shepherd-boy Ferguson, and the German

d—pl:g'er Herschel, as to astronomy, patronized and
employed West, the historical painter; founded the
Roial Academy ; and collected #wo extensive libraries,
both of which are now in the British Museum, and in
daily use for the general advancement of letters: the
first given by himself in his lifetime, and the second
given by his son, K;]n;g George the Fourth. I some-
times go to the British Museum, to read and to take

A
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my notes, so as to learn there myself a part of what I
teach to others; and when a book is brought to me,
though not out of what is particularly called the Kings
Library, it is ten to one but I find the name of the
benefactor upon its cover, and to whom I and those
that listen to me owe what I tell them, stamped in its
golden letters thus :— The Gift of King George I11.”
13. Such, then, my little readers, are some of the
claims of the pursuits of the good old English King,*
to glorious and affectionate remembrance; and such
in respect of our present knowledge of the Sun,
oon and Stars) is, % possibility, our united debt to
the royal student and patron, and to the poor and
uneducated, but ingenious and assiduous Scottish shep-
herd-boy !
14, :Eut oh! if I could now but dare to add, to this
fond dream of mine concerning the influence of Fer-
gl;?n and his boyish days upon the tastes and fame of
rge the Third, a dream still fonder as to m ;
what a finish to my final chapter! I mean the dream
that Perer PariLEy, in his own humble turn, may
chance, by his humble pages, to waken the lasting
thoughts, if not of a young Prince or Princess, yet of
some gay or serious child or other ; making of some boy
a future Ferguson, or of some girl a Barbauld or a
Somerville ! :

* “ Born and educated in this country,” said George the Third,
in his hstiheopeninfofhisﬂrstl’arliamen: *“born and
educated in this country, I glory in the name of Briton.”

L1}
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CONCLUSION.

1. I mAVE now told my little hearers a great many
Stories. I have told them about Europe, and Asia,
and Africa, and America, and about the Sea; and
about England, Scotland, Ireland, and Wales, and
several other things.

2. It would give me great pleasure to know that my
little readers have all of them been pleased with these
Stories. To an old man, that is now gray and lame, it
would be a matter of delight to see, as he hobbles
about, in the bright faces of the little boys and girls, a
gmiling “Thank you, Mr. Pariey; thank you for
your Stories!” But, to tell you the truth, I have a
graver wish than this. I have sought to give you
.pleasure, but I am more anxious, yet, to make you wise
apd good! All that makes you wiser, should also
make you better ; and I hope that you will never have
out of mind, that to be happy it is required to be good,
and that if you are bad you will be miserable !

8. T must now bid you farewell. Though I am
thinking to write still more Stories for you, it may be
that we shall not meet again. 8o, my dear lttle
listeners, if that is our lot, farewell, and God bless you!

LONDON : PRINTED BY WILLIAM CLGWES AND BONS, STAMFORD BTEEET,
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