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PREF ACE. 

TmmE was once a city upon the coast of the Mediter­
ranean, (says Ibrahim Califi, the Arabian biographer 
of Gengis Khan,) whose King bore the name of Altun. 
His wife was called Corla.ueh, 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 1mren ground, im­
mediately grass grew up from it. If she combed her hair, 
her hair showered forth precious st.ones ; and if she shed 
tears, her tears turned int.o drops of silver and gold. 

• But, to take the care that was thought requisite, of so 
beautiful and excellent a Princess, she was kept in a 
palace of st.one, forty fathoms high, and where neither 
the Sim 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 think, has 
partly misrepresented his meaning. My young readers 
will be 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 foify fathoms or two 
hundred and forty feet ! They know that astronomers 
are particularly fond of greai heights, for the express 
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 ; fa.bled to have had its top 
used as a seat by the astronomer and giant Idris, whil.0 
studying the Stars. 

But what, no doubt, is really said by the Arabian, is 
in itself sufficiently marvellous, thongii more consistent 
with right reason. He says, that the beautiful but un­
fortunate Princess Corecli was confined in a palace of 
which the walls about it (being forty fathoms high) hid 
from her sight the Sun and Moon ; that is, slie could 
see neither for a long time, while they were ascending 
or descending in the skies, as all of us usually do, but 
only for the short times when, if ever, they were directly 
over her head I 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
try and in others much more mountainous, the Sun, or 
Moon, 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 high moun­
tains, 88 well 88 by the early and late enjoyment of its 
preeence upon their opposite sides-which follows, 88 

you know, of course: "Why art thou BO late, this 
morning, 0 Sun?" inquired (says my poet) of the Sun 
the Day. "I lingered,'' answered 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, 88 to a possession of the light of the Sun, and 
Moon, and Stars. My young readers, if, indeed, any 
of them are not quite BO beautiful as that Princess, nor 
so capable of producing buds, and grass, ~nlrecious 
stones, and drops of silver and gQld, are ce · y 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 Sun, Moon, and Stars, 
is not enough for my young readers. They want to 
know what they a.re ;-to know where they are ;­
to know why and how they shine ;-what blessings 
they pour down upon us ;-and how they a.re supported 
in the heaven and yet 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 RoBBe's Telescopes, 
and new discoveries in the heavens. But instruction 
and entertainment upon all these subjects are the very 
aims of my little book, which, without further remark, I 
therefore commend to their kind welcome. 

PETER PARLEY. 



ADVERTISEMENT 
TO 

~ *1Jrmn elrition. 

----
THE 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 they 
were underto print, as qµickly as possible, I cannot tell 
how many thousands more ;-all this, as my little readers 
will believe, Battered 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 accounts of the Sun, Moon, and Stars, 
from Old PETER PARLn, I must take still more pains 
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
lessly making 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. I know, that even in the few ,months which 
have elapsed since the printing of those p!lges, several 
novelties have presented themselves, in the history of 
the knowledge of the Sun, Moon, and Stars ; and I shall 
go back, instead of going forward, if I do not bring 
them into your new 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 hav1' 
been enabled, through a little patience on their part, 
and through the help of a learned friend or two, very 
greatly to improve as well as to multiply my chapters ; 
and to subjoin this brief acoount 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 
Eclipses, are here amply described tiQ the youthful 
reader. 

III. The whole of the little that is yet known of the 
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Fifth New Planet, of which the existenoo is certified to 
us by Signor Cacciatore, in Italy, and by M. V alz, 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 Messrs. Arago, Olmsted, and Biot ; of the 
Meteoric explanation, both of these stars, and of the 
Z«liacal light, by other astronomer8 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 
frogs. 

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

VI. The formal denial of the pretended " Lunar Dis­
coveries " of the same indefatigable astronomer appears, 
also, in these pages. 

VTI. In the brief chapter upon the Centrifugal and 
Centripetal 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 
England; a doctrine which, enlarging, but not detracting 
from the philosophy of Newton, reduces the phenomena 
of all the forcu discovered in nature to a single j<Jree ; 
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conform.ably 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 
gravitatilm, no longer regarded as an ultimate principle, 
may be resolved into a yet more general cause, embracing 
every law that regulates the material world."* 

VIII. I have given a full account of Lord Rosse's 
celebrated Telesco~s, 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 .been 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 f»Ykr 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 geMrO.l contemplation of the heavenly 
bodies, and a d.escriptWn 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 f»Ykr observed in the present impression, 
after commencing in a manner incapable of improvement 
-that of dilating upon the Moon, and of illustrating 
• Somerville's Oonnection of the Physioe.l Sciences. London. 1886. 
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the Hoon, which is always distant from us, by a 
Balloon, which we can see both near and at a distance ; 
-this order leads us, in the second place, to the Sun ; 
then, tQ the Stars ; then, t.o the N ebules of the astro­
nomers ; 1hus embracing the whole heaven under a 
general aspect ; and thus leaving us t.o contract our sub­
sequent picture from the whole starry heaven, to that 
of what l::lir William Herschel has called the Nebule of 
the Earth, within which is the Solar .System ; and, in 
this System, t.o descend, at last, from the geMral survey 
of all its Planets-all its Comets-and all the recent 
suggestions of its ext.ended cont.ents-t.o 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 &0litary Mars ; from the vast orb 
or Jupiter, whoee huge gigantic bulk 
Dances in ether like the lightest leaf ; 
To the dim verge, the suburbs of the System, · 
Where cheerle1111 Saturn, 'midst hill watery moollll, 
Girt with a lucid zone, in gloomy pomp, 
Sits like an exiled monarch :• 

and, after having begun our contemplation from the 
Earth, repose upon earth once more :-

-----T·he known accustomed spot, 
Drel!l!ed 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 Georgium Sidus was at this date unknown. 

t Ibid. 
rn,,,;,edb,Google 



xiv ADVERTISEMENT TO A FORMER JIDITION. 

Upon the whole, then, the present edition of my 
TA.LES OF THE SUN, MooN, A.ND STABB, 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. 



ADVERTISEMENT 
TO 

-
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~ 
veriee which are ma.de. Parley's Ta.lee a.bout the Sun, 
Moon, and Stare, is a. volume that has been too well 
received by young people, to be allowed to remain un­
altered, while interesting facts a.re at hand to improve 
it. Many emendations have been ma.de in the present 
volume, with considerable additions. The science of 
.Astronomy is admirably calculated t.o enlarge the un­
derstanding, to call forth reflection, and t.o impress the 
youthful mind with awful wonder and reverential ad­
miration. Hardly can the influential truth be t.oo early 
impreeeed on the susceptible heart of young people that 
" The heavens declare the glory of God, and the firma.­
men t showeth hie handywork." 
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PETER PARLEY'S TALES 
ABOt'T 

THE SUN, MOON, AND STARS. 

CHAPTER I. 
PARLEY TELLll ABOUT A BALLOON. 



2 PARLEY'S T.A.LF.S OF 

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 a kind 
of rarefied air. This gas is very light, and as it rises 
up, it takes the balloon, car and all, up with it. Two of 
the persons in the car carry each a flag in his left hand. 

t 

3. The balloon bas just begun to ascend. It is now 
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THE BUN, MOON, AND STARS. 3 

no higher than . the t.op of a house. A great many 
people a.re standing below, looking at the balloon. 
They can distinctly see the little car, and the aeronauts 
in it. They can see the little flags, which they a.re 
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 a.re now 
ta.king a ride int.o the regions of the clouds. 

4. Well! the be.lloon rises higher and higher! it is 
soon far above the t.ope of the highest steeples. How 
small it looks ! The little flags in the aeronauts' 
hands a.re not t.o be seen. The aeronauts themselves 
appear like specks, and the car is scarcely visible. 

5. Still it continues t.o pierce further and further 
int.o 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 t.owns. . 

6. Look! here is still another picture of the balloon. 
How very small it appears t.o be ! It seems scarcely 
bigger than a pin's head. It is, you see, higher than 
the clouds, and I ~tk is now about twenty miles 
oft'. We can see no 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 att.a.ched t.o it ; 
and that several men a.re riding along with it. 

7. Now, what is the reason that this beJloon appears 
80 very small ? Why cannot we see the car and the 
men? You will tell me it is because they a.re 80 far 
oft'. Very well! that is what I wish Y?}ltf~~0feber. 



4 PARLEY'S TALES OF 

Anything a great way off, appears. smaller than it 
really is. A ball?on, that is as ~i~ as a small h~UB?· 
does not look bigger than a pm s · head, when it 18 

twenty miles off. 

' 

QUESTIONS. 
1. Describe a balloon. 2. What carries up a balloon into the 

air? 6. How large does a balloon appear to be, high in the air, 
and at the distance of twenty miles? 7. Wh1 doee a 'bllilloon look 
sn iilllllll, at the distance of twenty miles? 0 '' '''" 0 "' u 0 l)('l 1 I:'. 



THB BUN, KOON, AND STARS. ;) 

CHAPTER II. 
PARLEY TELLS OP THE HOON. HAP OP THE FCLL HOON. POWERS 

OP TELESOOPES. 

1. HEBE is a picture of the moon. You have often 
seen the moon. How very beautiful 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
m ,,;,edb,Google 
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dered what it W88 ? 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 great 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, yut all together. 

4. The moon is, m short, a planet. It h88 mountains, 
and valleys, and plains upon it, but, as some would 
persuade us, it haB no water. We c.annot see these 
mountains 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, and colours, and the rest of which we know ; 
how small and dwindled, and indistinct, and finally im­
perceptible, a balloon may become, through its being 
raised high into the air, or carried to 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 eaBily 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 to us, or 
the nearer to it we could go. 

6. But, though we can have no hope from any 
m ,,;,edb,Google 
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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 88 if they were brought nearer, that the 
difficulty of distance, by their help, is very much over­
come. It is for this reason that while the lee.med 
denomination, relacope, signifies what shows U8 distant 
things, sailors have found out a plain En~lish name 
for the same instrument-ealling it a bring- em-near. 

7. Well, then ! by help of a telescope, we get views 
of the moon that are wonderfully mmute ; 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 a.ssnre us that, if not now, yet very soon, we 
shall have instruments to show us the moon 88 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, 88 
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 t.o us, or even t.o the most powerful of those 
DOW made. 

QUESTIONS. 
3. 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 distinct the higher it 
ascends? Would the moon seem larger and more distinct the 
nearer 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? Is it said, that we shall become enabled to view the 
moon 1111 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 ? 
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CHAPTER ill. 
PARLEY TELLS AGAJlf 01' TJl!l llOOlf. 8POTB UPOlf TJl!l-llOON. l'ACB 

01' THB llOON. OLD WOMAN IN THE MOON. 11.lN IN THB KOON. 
GBBMAlf PllJLOllOPHEB. PERUVIAN TALE or THE SPOTS ON THE llOON. 

1. You may now compare this t.eleecopic ma!! of the 
moon with what you can yourself discover in it, at it.a 
fall, with only your little naked eyes. Bright, and 
white like silver, as the moon is, your commonest view 
shows you gray or darkish spot.a or marks upon it; 
and those spot.a or marks, which you constantly see 
upon the moon, are what this map shows you more 
distinctly, or, at lee.st, more minutely. 

2. What the spot.a or marks, to the mere naked eye, 
look like, in the moon, is variously described, bot~1}.,!k 
different people, and from different ca~. Some · 
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 it.a surf ace, figure, or appearance, 
it is often painted as a reaf human face. Others say, 
that the same spot.a or marks are like an old woman, 
bent almost double ; 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 fa.bled 
witch or goddess of the moon ; and, by the second, 
concerning the equally fa.bled Man in the Moon. But 
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of both of these, 88 they have nothing to do, either 
with astronomy, or with natural history, or with natural 
philosophy, I add no more. 

3. Much, in the mean time, has been said and 
written upon the latter subject particularly ; and, very 
lately, a critical writer tells 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 
a 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, bein~ in love with the moon, climbed up to it 
and dirtied it with his paws. This is to be understood, 
however, 88 a jest. 

QUESTIONS. 
I. Are there spots upon the face of the moon? How are thoee 

spots explained by the telescope, and upon the map ? 2. What 
about a 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? S. 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 Dl!llCRIBl!8 TRE BEAUTY OF TRE llOON, J:llPIDClALLT Tiii: l'ULL 

llOOli, l'l'8 IIDil'ICJlll, lllOOlfLWJlT, &o. 

1. AHoNG the ancient.a, the moon, the " refulgent lamp 
of light," was an object of yrime respect. 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 
Phcenicians, under the name of Astarte. 

2. The full 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 
them, when they were about to engage with their 
enemies, or enter upon an expedition. The minds of 
Alexander the Great's army were once so 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 to the Greeks, he would have 
found it impossible to lead them to the enemy ; but, by 
this stratagem, he revived their spirit.a, and began his 
march by midnight. 
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4. The cause of most of the numerous and different 
appearances of the i:noon 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 
a less portion of the enlightened surface being visible. 

5. That a celestial ol!ject, thus beneficent and in­
teresting to us, should attract the notice of the poem, 
might naturally be expected ; a.ccOrdingly we find that 
the bards of ancient and modem times have, under the 
appellations of Cynthia, Cyllene, Phoobe, 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 !.raises of her beauty, and the utility she 
is to mankin . The admiration with which we con­
template the moon may arise, first, from its elevating 
our thoughts to supenor beings ; secondly, from it.a 
wat.ching so widely and tranquilly over the repose of 
nature ; as Shakespeare says-

How sweetly the moonlight sleeps upon this bank I 

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 exquisit.ely 

grand and majestic; it is the world's gree.t picture, not 
indeed in the lively colours of day, but more delicat.ely 
shaded and arrayed in softer charms. 

· Now reigns 
Full orbed the moon, and with more pleasing light 
Shadowy seta off the face of things. 

MILTON. 

QUESTIONS. 

What was the moon called by the ancient&? Was she ever wor­
shipped by them, and under what name? Relate how the Spartans 
and Athenians oonsidered the full moon. What ia, the cause of 
the different appearances of the moon? What names have been 
given t.o the moon? Give three reasons why we contemplate the 
moon with admiration. 

CHAPTER V. 
PA.BLEY TELLS BTJLL KOBE OF THE JIOON. TELl!SCOPIO APPEABANOEI 

IJll TBB MOON, ANCIENT ACQUAJ!ITANOB WlTB THE MOON, AN(,'JENT 

.A.1U> MODERN Qt;E8TION8. CBl!l!CENT, OB INCBBASING lilOON, EAST­

WABD OF TBB SUN. 

1. Tm: 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 t.elescope have assisted a wonder­
fully minute examination of its surface. That 81llface 
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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 volcanoes. 

2. Galileo is oft.en 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 ma.de 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 a.r~ proud of 
ent.ertaining. Among the verses attributed to Orpheus, 
a.re some that describe the moon as containing moun­
tains, plains, and even cities. Democritus attribut-Ell'! 
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 Gxecia.n schools. 

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

4. Whether the moon has cities, that is, whether it 
is inhabited by men, women, and children, like ourselves, 
as well as other points, are matt.era still debated by 
many philosophers ; but, in my humble opinion, you 
will always deny that this habitation is in any degree 
probable. I pass, at present, to quit.e another1subject. 

o,, ,,;,ed by l.:.oog e 
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QUESTIONS. 

1 . . Are the spots upon the moon occasioned by the peculiarity of 
its smface? Is that surface diversified into mountains and valleys? 
Are the mountains said to contain volcanoes? 2. What did the 
ancient Greek philosophers say of the moon ? 3. What is the 
evening telescopic figure of the crescent, or growing or increasing 
moon. a little after the new moon? . . G I 
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CHAPTER VI. 
PAliLEY TELLS OF THE llOUNTAINI IN TilB llOON. BIB DAVID BREWSTEB0S 

Di!SOJUPTION OF THE llOCNTAIN-t!CENEBY Dr THE llOON, AND BIS DIS­

AGBEEllENT WITH BIB WILLIAM llEB80BEL AB TO THE HEIGHT OF TBE 

MOUNTAINS. 

1. BEFORE the time of Sir William Herschel, some of 
the mountains in the moon were held to be of the most 
extraordinary height, in proportion to those of the 
earth ; and you may still meet with statements of that 
kind in many modern books; but "I believe," says 
Sir Willj.am, "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 a mik in 
perpendicular elevation." 

2. 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 SwiBB Alps) than to the tamer inequalities of less 
elevated countnes. Huge masses of rock rise at once 
from the plains, and raise their peaked summits to an 
immense height in the air, while projectinE$ crags · 
spring from their rugged flanks, and, threatening the 
valleys below, seem to bid defiance to the Iawii of~ 
gravitation. Around the base of these frightful emi-
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nencee are strewed numerous loose and unoonnect.ed 
fragments, which time seems to have detached from the 
apparent mass ; and, when we examine the rents and 
ravines which acoompany the overhanging cliffs, we 
expect every moment that they are to be tom from 
their base, and that the process of destrnctive separation, 
which we had only cont.emplated 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 
precipitous and craggy front from the level of the Mare 
Imbrum. In some placee, their perpendicular elevation 
is above f01J!1" miles ; and, though they often descend to 
a much lower level, they present an inaccessible be.rrier 
to the north-east, while, on the south-west, they sink 
in gentle declivity to the plains." · 

3. But Sir John Herschel, the son of the late Sir 
William, carries us still further, 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 topics of astronomy; and not 
of the mountains o/the Moon, (so called,) which are 
~ mountains in Africa, and belong, therefore, to 
geography. 

4. Mt.er this account of the mountain-scenery in the 
moon, which (if yon have not heard it before) must, no 
doubt, have greatly surprised you, it will still appear 
very wonderful that Sir John Herschel, by the help of 
improved t.elesoopes, is able to talk of the ~G geo1>«>gy 
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of the moon, or of the stratification and composition of 
those rocks which Sir David Brewster so minut.ely and 
t.errifieally pictures ! 

5. "The generality of the ·mountains in the moon 
present," says Sir John, "a striking uniformity and 
singularity of aspect. They a.re wonderfully numerous, 
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oocmpying by &r the greater part of the eurface, and 
ahnost universally of an exactf y circular or cup-shaped 
form, foreshortened, however, int.o ellipses t.oWards the 
limbs ; but the larger have, for the most part, flat 
bott.oms within, from which rises centrically a small, 
st.eep, conical hill. They offer, in short, in its highest 
perfection, the true volcanic character ; and, in some 
of the princiyal ones, decisive marks of volcanic Btratifi­
cation, arising from successive deposits of ejected 
matter, may be clearly traced with powerful telescopes." 

6. The appearance of these "cup-shaped" summits, 
or craters, will be remarked as conspicuous in my 
figures. The "foreshortening," mentioned above, be­
longs f;o the perspective of the circles, which are turned 
away from the eye, upon the retiring sides of the globe 
or ball of the moon. 

7. The figure upon the next page, besides showing 
you some of these craters of the volcanoes in the moon, 
Shows you also the moon in its decrease, or third 
quarter ; or when only its eastern half is enlightened. 

QUF.BTIONS. 
I. What has been said about the height of the mountains in the 

moon? 2. What description has been given of the mountain­
BCenery in the moon? Does Sir David Brewste~seem to support, 
at least partially, the older opinion, as to the great height of the 
mountains in the moon? 5. How does Sir John Herschel describe 
rocks, bountains, and volcanoes in the moon? 6. How does Sir 
John Herschel's account of the numerous craters in the moon 
agree with the circular 1lgures upon Parley's three maps? What 
are the craters of volcanoes? 7. What is the telesco 1c figure of 
the moon in its decrease? m ,,;,edby oogle 
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CHAPTER VII. 
ABOl:T THE VOLCANOES IN THE MOON. ABOUT THE LIKENESS OF THE 

VOLCANOES IN THE MOON TO THOSE UPON OUB OWN GLOBE. ABOUT 

THE CLOUDS AND WATER IN THE MOON. 

1. THE existence, ho:wever, of volcanoes 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 Don Ulloa,) Sir William Herschel published what 
follows : " On April 19th, lOh. 6m. I perceived three 
volcanoes in the dark part of the new moon. Two bf 
them are either extinct, 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 thi!d volcano 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 very 
sharply defined about the edges. o;,Th~®ubgtlier vol-
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canoos resembled large mint nebules, or brightish 
clouds or vapours, gradually brighter towards their 
centres, but without any well-defined luminous spots. 
" 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 is 
covered by a very thin coat of white ashes, which 
~nently adhere to it when it has been some time 
ignited ; 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 appearances in the moon had actually 
been observed at the Royal Observat.ory at Paris six 
days before their being seen by Sir William Hfh"schel ; 
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 exampJe of M. Villeneuve, on the 22nd of May, 
1787. The volcano referred to is on the north-east 
part 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 perceive 
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 world, we talk of 
France, England, Mount Caucasus, and other mountains 
and countries. 

7. You will have also perceived, both hereGand a1bove, 
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that at least our older astronomers supposed the exist­
ence of 'Water (that is, rivers, seas, &c.) in the moon ; 
and, if a certain opinion which has been hamrded has 
good foundation, namely, that there are no volcanoes 
UJ>On our own globe, but where the neighbourhood of 
the sea affords the access of sea..water to the combustible 
materials of the mountains ; and that, where the Bea 
has retired, there, ancient volcanoes have ceased to 
burn ; then, our newer philosophers must explain how 
there happen to be volcanoes in the moon, and yet no 
water! We have 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 my doctrine, 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 water. 

o;, ;,;,edbyGoogle 
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The Professor ea.ye, that his telescope has lately shown 
him those two mountains in the moon, that have been 
called Eudox.ia 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. 
I. When did the existence of volcanoes in the moon begin to be 

believed? 2. What did Don Ulloa observe in the year 1778? 
3. What discovery waa made by Sir William Herschel, in the year 
1787? 4, 5. Were Sir William's observations concerning the exist· 
ence of volcanoes in the moon, confirmed by those of other astro­
nomers? 6. Have astronomers given names to regions, mountains, 
valleys, and other places, upon the moon, as g~graphel'll give them 
upon the earth? 7. Has anything ever been said about seas, rivers, 
and other watel'll, ~tually existing in the moon? Has an opinion 
ever been expressed, that where there is no Bell\ there can be no 
volcano? 

CHAPTER VIII. 
PARLEY STILL TELLll ABOUT THE KOON. WHAT THINGS MIGHT BE Bt:P. 

1'08ED TO BB BEEN UPON THB EARTH, IJ' ~ WEBB ASTBONOJORS 

AND TELESOOPES IN THE MOON. 

1. I SHOULD never have done, if I were to tell you 
only a hundredth part of what is to be said concerning 
the moon ; but tliere are some particula.rs still untold, 
either so new, or so rarely mentioned, or so very enter­
taining, that I cannot Ollllt to add them. 

2. You have been startled by much that ou have 
m ,,;,edoy oogle 
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heard of the close acquaintance of modern astronomers 
with the moon. The old aBtrol,og~ could hardly have 
pret.ended to more, though of a very different kind. 
But the acquaintance of the inhabitants of the moon 
( supposin~ that there are such, and that they are as 
well proVIded with t.elescopes as ourselves,) with most 
things upon the earth, is still closer than ours with the 
things of the moon, if we can believe M. Quetelet, 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. Quet.elet, ( Astronomie Elementaire, Paris, 
1826,) "are visible to them; they perceive the enor­
mous piles of ice collected at the Poles, and the girdle 
of vegetation which ext.ends on both sides of the equa­
tor ; as well a8 the clouds 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, they 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 report.ed 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 att~oe in the. beau~ figure whi~1i forms my 
Frontlsp1ooe ; and which I will, here, coDS1.der only as 
showing the ash-coloured light which covers so large 
a part of the disc, and which is that of which I am now 
~g. 

6. This phenomenon is what the French call la 
lumiere cendree, that is, " the ash-coloured light ;" 
and it arises from the reflection of the lignt (that is, of 
the 811118hine) from the earth upon the moon, which 
thus illuminaWIJ, 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 foll bu of the 
solar light ; and the rest of the sorface of the moon 
redectB to us the light reflec~ upon it from the earth ; 
-a light similar to moonlight, except that this earth­
light goes to the moon from a body thirteen times 
larger than the moon, while moonlight comes to the 
earth from a body thirteen times lees r 

7. It is observed that this lumW,.e cendree is bright.er 
npon the moon when the continents of the earth are 
opposite, than when either the Atlantic or Pacific 
Ocean is in that position. The sea reflects lees light 
upon the moon than the dry land ; and consequently the 
latter, in those cirenmstanoos, reflects less of the lumW,.e 
cendree upon the earth. 

8. But here, again, you will understand, why the 
spots, or dark partB of the moon, have sometimes been 
c&lled its seas and lakes-its brighter parts jbeing taken 
for dry land. According to others, however, ihe DWOn 
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has no water whatever; and its spots are dry vales; 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 is equally said, is without an 
atmosphere, that is, . without air, (though Sir 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, tha.t is, an atmo­
sphere; whether the moon has water; and even 
whether its light is really but a light borrowed from 
the sun ; that i.8, 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 wn ! As to clouds, which are 
vapour, and which directly imply the presence of water, 
I have told you that M. Grnithuisen believes himself t.o 
have discovered. them on the mountains in the moon. 

QUESTIONS. 

· 3. What does M. Qu8telet think of the eights which might ho 
seen upon the earth from the moon, supposing that there were in 
the moon people like ourselves, and telescopes like ours? 6. Do 
the French l!.Btronomere, after the ancients, aP.ply to a certain ap.. 
pearance of the moon the name of la lum&ere cendrte, or "ash­
coloured light :" in Latin, lumen inciMrORlm f G I 
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CHAPTER IX . 
.lBOCT THE INl'LUENOES OJ' THE KOON UPOlf Tllll EABTB, AND 01' THJ!l 

EARTH UPON THE llOON. ABOUT Tllll INl'LUENCE 01' THE llAS8 01' 

THE llOOJI. ABOUT TIDES. 

1. ALL 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 ; 
and it appears to exercise influences both 88 a body and 
88 a light. 

3. As a body, that is, as a Dl888, 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 procOOd 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 explained:- · 

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, that the power of gravity diminishes 88 the 
square of the distance increases ; and therefore the 
wa.t.ers at z on the side of the earth A. B c D E F G H A, 
next the moon M, are more attracted than the central 
parts of the earth o by the moon, and the central pariB 
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are more attract.ad by her than the waters on t!ie 
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 H o, and D : 
if they are all equally attract.ad by the body M, 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 
attract.ad will move fastest, and this will increase its 
distance from the other body. Therefore, by the law 
of gravitation, M will attract B more strongly than it 
does o, by which the distance between B and 0 will be 
increased: and a s~tator at o will perceive H rising 
higher towards z. In like manner, o being more 
strongly attract.ad than n, it will move farther towards 
H than D does ; consequently the distance between 
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o and n will be increased ; and a spectator at o, not 
perceiving his own motion, will see D receding from him 
towards n ; all effeciB and appearances being the same, 
whether D recedes from o, or o from n. 

5. According to lat.er philosophers, however, the tides 
are produced by the combined influences of the moon and 
the sun ; and even still present an aatronomical problem, 
the most difficult of solution, and hitherto the least satis­
factorily disposed of. 

6 Great exertions are at present in the progress of 
'lieing made to obtain, by means of . continual observa­
tion in a variety of places throughout the world, and by 
the most careful registration of facts, a more complet.e 
account of the tides, t.ending to the discovery of all 
their causes, than any that is yet possessed. 

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

CHAPTER X. 
ABOUT THE llrl'L'CENCES OJ' Tm: LIGHT OJ' TBB KOON. ABOUT TBB 

WEATBEB. ABOUT TBB CHANQl!S OP THE 11001'. ABOUT OLD KOONI 

JJllD YOIJNG MOONS. ABOUT NEW MOONS, PULL llOONB, HALI' llOONB, 

JJllD ~CARTER llOONS. TllB SAILOR'S VOYAGE TO THE END OP 

THE WORLD, AllD HIS DJ8COVERY OJ' TllB HEAPS OJ' THE OLD KOONS. 

1. b 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 difliculties 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 tht1Y 
have grown older, and lea.med a great deal with which 
they are unacquainted at present, and which even my 
little 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 
easily 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 
t.o the 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 t.o climb 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 bad done so, and that what he saw was a heap 
of old moons! 

6. Now the old sailor had drawn upon his fancy in 
order t.o satisfy his inquirers, and also not t.o be thought 
deficient either in curiosity or enterprise ; and therefore 
talked as if he believed that the old or wom-out or 
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mat-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 hie garden ! 

7. But what is the opinion of my little readers them­
selves, about these same old moons 1 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 a.re one moon ; and that this one moon is the 
only moon which mankind have ever ha4 to gaze at, or 
to be lighted by, 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 tl:tey believe 
rightly concerning the real 'lllnChangeabkness of this 
single moon ? Do 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
cnmferencee,) ·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 
single moon there is 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 
full 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 decreae-
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ing moons ; and when they see such pictures of the 
moon as 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, 
as 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 light of the moon,) are but the 
lighted or illuminated parts of a 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 unchangeable side ; so 
that the moon is not even variable with respect to the 
earth, as the earth is variable with res:pect to the moon, 
turning to it sometimes one of its contments, and some­
times one of its oceans l 

11. The moon, therefore, has no real changes. But 
what is it, then, that we mean by the phrase, changes 
of Ol8 moon ? We mean, changes of the phases, 
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or appearances, which the moon periodically puts 
on! 

12. And what, then, are these changes of phases or 
appearances of the moon? Nothing but the chan~es of 
the quantity and places of the light which that side of 
the moon which alone we ever see, periodically is able 
to display to us! The e8use 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 eurface 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, oocompanying the eaith in the earth's orbit 
round the sun. 

13. There is no change, 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 light of the moon, to which to 
attribute the moon's production of the changes of the 
weather? 
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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 height.a of the ocean in all it.s different part.a, 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 height.a of the parts of the 
ocean, or the rise and fall of the tides ; £ut what is 
there 1'08BOnably 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 part.a of the 
earth ; but the winds and weather are regular upon 
some part.a 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 m6re 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 
point.a which I have thus brought forward will greatly 
help them in their reflections upon the nature and his­
tory of the moon, and consequently in their knowledge 
of both. 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. The 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 changes of 
the light of the moon (regular all over the earth) be 
the causes of the changes of wind and weather, re­
gular upon some parts of the earth, and irregular upon 
others? 

CHAPTER XI. 
MORE ABOUT MOONLIGHT AND ITS INFLUENCES. ABOUT THE FREEZING 

INFLUENCE OF llfOONLlGHT. ABOUT THE NATt:BE OF FB08T, OB Pllll:­

NOJllENON OF FREEZING, ABOUT CBYBTALLJUTJON. M. BEOQL°EBEL 

AND MR, CBOSSE. ABOUT PLAYING AND DANCING BY MOONLIGHT, 

1. I HA VE said that even the light of the moon is con­
fessedly a 'powerful agent in nature; or that, in other 
words, it has 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 ex.ample. 

2. Would you believe that light is able to freey.e, as 
well as to warm, the objectB which it falls ueon? Yet 
this is said to be the operation, in certain 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 tell you, that all things bad 
and disagreeable have been ascribed t.o it, as well as all 
things agreeable, beneficent, and good. 

4. But its freezing, with respEl(lt to things proper to 
be froren, is esteemed. a good. The frosts in the early 
spring,_ of which, as t.o many of their effects, we often 
complain, are really of ~eat value t.o the growth of 
plants. For the moonlight nights in spring cause 
waw t.o freere before it is cold enough t.o freeze in the 
dark; and thus we have the benefit of frost without 
exposl!!e to great cold ! 

5. The buds and leaves of plants, if exposed, on a 
clear night, t.o 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 t.o its 
~blished. crystallizing or freezing power. 

7. The act of freezing is the act of forming crygf,als 
of the matter of fluids. But, according t.o M. Bec­
querel, who succeeded in the electrical formation of 
many cryeta.ls, light is one of the elements required. for 
cryst.alliza.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. Becquerel, (and who, with so much modesty, 
has made such extraordinary advances in modem 
science,) declares light to be unfavourab'le to the pro­
duction of crystals ; and thus, if he is right upon that 
subject, he overturns my attempt to refer tl:i.e freez­
ing influence of moonlight to that light unaccompanied 
by heat. 

10. 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 it.a light (that is, com­
paratively speaking,) is without heat. 

11. I shall tell you more of this freezing or crystal­
lizing P?wer of the light. of the moon ; · but no'! let me 
close this chapter·by calling to all our recollections the 

merry play of " boys and girls " by moonlight, when, as 
the song says, 

"The moon does shine as bright as a.y ;" I 
01, 11i7ed by oog e 
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and yet recommending you not entirely to forget those 
ill stories of moonlight to which 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 
t&king exercise. 

CHAPTER XII. 
TELESCOPIC DISCOVERIES IN THE llOON. SIB JORN BEll8CBEL llIS­

BEPBI!lSENTBJ>. UCPEBFECTIONS OJ' TELF.SCOPl!S JNCBl!!ASING WITH 

THEIB POWERS. THE llONSTEK IN THE HEAVENS. THE STORY, OJI' 

THE POOB BOUIE-FLY. 

1. I HAVE 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 
mount.a.in-scenery, described by Sir David Brewster, 
upon the surface of that satellite of the earth. 

2. Whether Sir John Herschel has been in any 
degree too hasty in persuading himself of the reality of 
what lie believes himself to see, is more than your 
friend Parley can presume to. say ; but som~ ?f his 
statements have been attacked m France, and ndiculed, 
in ~he form of mock producti?ns from his pen, in the 
UmtOO St.ates of · North Amenca. In the latter coun­
try, a well-written pamphlet, entitled a "Supplement to 
the Edinburgh Journal 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 painting is offered to view, <]isplaying the 
moon as pretended to be seen by our English astro­
nomer:-

.. GRAND Movnm p AN ORAMA OP THE MOON, painted on upwards of 
one thousand feet of canvas; being a brilliant illustration of the 

. scientific obeervations made by the most eminent astronomers, of 
the surface of the moon; showing its various mountains, volcanoes, 
lakes, rivers, &c. ; to which will he added, the reported lunar ob­
servations of Sir John Herschel, in which will be seen the inhabit­
ants, ani"lllal4, jorest,a, .&c., with their natural motioll8, to describe 
life." 

'3. Upon this subject, Sir John Herschel, writing 
from the Cape of Good Hope to M. Arago, talks of 
" the history of his pretended 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 cautious, therefore, 
how you listen to any of these "preteruled discoveries." 

4. I may tell you, too, in this place, that all the 
supposed astronomical discoveries, :oiade or to be. made 
with the very powerful modern telescopes, will require 
strict examination. A difficulty, not yet surmounted, 
in making lenses 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 greater the power of the 
instrument constructed, are themselves the more highly 
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magnified, and made capable of deceiving the astro­
nomer, as 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 
tube, and had become confined between the two object­
glasaes ! 

CHAPTER Illl. 
PARLEY TELLS ABOCT THE SUN. 

1. Tim sun is one of the millions of stars which have 
their places in the glorious sky. The sun is a star, 
and all the stars are suns. It is thus that says the poet, 

"One '"" by day, by night ten thousand shine I" 

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

3. It loon 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 it.a system pre­
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sently. If the sun were taken away, th~ 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 sprin~ nor summer. There would be 
always winter. The nvers 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 oovered with snow and ice, and 
men and animals would die from cold and hunger. 
T4ere would be desolation everywhere around, and 
nothing but a universe in which no plant could flourish, 
nor anything have life. 

5. What would happen to the earth would happen 
also to the moon. The moon would receive no hght, 
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 consequences of the event, if the sun were 
tak'en from its place. How beautifully does it seem to 
come up from the east in the morning l How joyous 
are the birds at its return, after it has been absent 
during the night l How fresh and blooming, too, are 
the flowers in the spring, when the sun has thawed the 
snows, or removed the oold of winter l How green are 
the fields l How soft and balmy is the air l 

7. The sun is to us the most astonishing of all 
heavenly bodies. It is an immense globe, much larger 
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than the planet.a altogether. It is eight hundred and 
eighty-three thollBa.nd, 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 thollBand times as 
large as the earth, or nearly a million and a haJL 
This immense globe is the centre of its system ; that is, 
it is in the middle (or nearly in the middle) of the 
orbit.a of it.a planets. It gives light and heat to all. 

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

9. Sometimes this bright substance appears to open, 
and with a telescope yon seem to see through the 
openings, to the dark body of the sun. These openings 
form what are called the spot.a on the sun. Sometimes 
these spot.a can be seen by the naked eye, but generally 
they are only visible through a telescope. 

10. It would take me a great while to tell you of all 
the benefits we derive from the sun. The truth is, all 
our comfort.a, almpst all our pleasures, and even our 
whole existence, depend upon that glorious luminary. 
Such a.re 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 sun, 
and who commanded it to shed it.a 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 tbe heavenly bodies? What ia the diameter of 
the sun? Its circumference? How much larger ia it than the 
earth? Where is the snn 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 110me 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 SUN IS NEITHER .A. DISO NOB GLOB& OP 

FIRE, .A.ND Tll.A.T IT IS IN NO DANGER OF BURNING ITSELF OUT. 

1. ON 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 a.ccom-

• pa.nied with no discoverable heat. These summits, in 
short, which therefore supply a. name to the mountains, 
a.re a region of perpetual. snow. . 

1.-. 

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 t.emperature ; and, at certain heights, perpetual ice 
and snow. 

3. Ascents into the higher regions of the atmosphere 
by means of those qe.Iloons, in drawing your att.ention to 
which I began my preeent volume, discover the same 
troth ; that is, that the higher we ascend, or the further 
we leave below us that denser atmosphere which imme­
diat.ely 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 
comparatively 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, is in the atmosphere of the earth, 
and not in anything which flows to us from the sun. 

5. And yet, my little readers, we are all apt to fancy, 
and the world has ever been apt to fanc'l, that the heat 
which we feel in the presence of the suns light, (though 
we often feel heat also in its absence,) must needs 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 
further, 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 he 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 
shining body; and that, in some manner, its action 
µpon 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; 
these 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 has 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 he ascribed only to 
electrical causes. You must. hereafter make yourself 
a.cquaint.ed with what is electricity. 

QUESTIONS. 

I. Do we find the air the colder, even in the midst of the brightest 
eunshine, the higher we ascend from the level of the sea, or of the 
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plains; though in 80 doing, we ascend by 80 much the nearer to the 
sun ? 2. Are the tops of very high mountaiW1 covered with per­
petual snow? 4. In 80me situatioW1, do we feel excessive heat 
under the ll1lil, even while we are standing upon ice which neverthe-
10111 continues unmelted? 5. Has it been fancied that the fire of 
the sun is likely to bum it.elf out? 6. What contrast may be ob­
served between the effect of drawing nearer to a fire, and that of 
drawing nearer to the sun? 7. Is the sun, nevertheleBB, the cer­
tain thongh 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 heat are liable 
to jrogressive extinction or decay? 8. Do some ascribe the light 
an heat of the sun only to electrical causes ? 

CHAPTER XV. 
PARLEY TALXS 01' THE LIGHT 01' THE SOT, AND OF THE suN's SPOT8. 

1. Tm: intensity of that light which covers the face of 
the sun, and which the sun diffuses through our atmo­
sphere, may be ~rtly judged of by comparing it, in 
both instances, with the amount and the influence 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 appears to us but 
of a light azure, and we see nothing of any heavenly 
body but it.self; though sometimes the moon, and some­
times one or other of the planets, form an exception to 
the rnle. 
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2. The cause, in the meantime, of the sun's lumino­
sity, remains unconjectured, or not so conjectured as to 
satisfy our minds. It is not fire, but what then is it 
else? Is the sun luminous throughout; 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
sphere of which float luminous clouds that compose its 
shining 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 is 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 disc 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 enables us to draw a map of the sun in 
the same manner that we draw, and that I have exhi­
bited to yon, in a former chapter, a map of the moon. 

5. Still, I venture to show you, now, a figure of the 
disc of the sun, darkened with 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 diam.et.er ; 
or more than six times the diam.et.er of the earth. 

6. The changes of place, size, and figure, appear to 
<lepend, in part at least, upon the rotation of the sun. 
For they are thought not to move round the sun, but 
with the sun. H, then, the spofB were jiermanent, the 
smne spots ought to return at regular int.ervals, 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 
snooeesi.on, seem to have moved, during that time, from 
east to west, across the body of the sun; but this (the 
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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. 
AB it advances towards the centre of the sun, its breadth 
gradually increases. AB 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 

spot, as observed by Hevelius upon several successive 
days. 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, ~ 
it approached the centre of the disc of the sun. 

9. But the same changes of appearance would happen 
if you were to fasten a black patch upon the side of a 
globe, and then turn the globe on its axis; so that, if 
the 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
ta.inly 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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spots, is different according as the spots are viewed from 
the several planets above and below the sun. ' From the 
Earth, it is twenty-five days, nine homs, and fifty-six 
minums ; but, as seen from the superior planets, or 
Mars, Jupiter, &e., the time is shorter; and as seen 
from the inferior planets, 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, though subsisting for a time, are 
by no mean8 permanent; and when they disappear, 
their places, unless, as often occurs, they are succeeded, 
in those very :e!aoos, by spots of peculiar brightness, re­
turn to the ordinary appearance of the sun's surface. 

12. Once, while Dr. Long was exa.mining the sun's 
image, as received upon a sheet of white paper, he ob­
served a large round spot divide it.self into two, and each 
part fly off from the other with immense velocity. 

13. Dr. Wollasron, loo!:f at the sun through a 
twelve-inch reflector, witn a similar phenomenon. 
A spot, which he was expressly observin~, bmst into 
pieces, like a piece of ice ; and the pieces slid away from 
each other in various directions, as sometimes happens 
when we throw a piece of ice upon the 81l1'face of a 
frozen pond ! 

14. I have given you to understand, that besides 
dark spots, there also appear, from time td time, upon 
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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blemisha:i ; and therefore the idea of the sun's dark 
spots cann~t be quite new to you.. But perha~ you ~d 
not· know till now, that the sun, mtensely bnght as 1UI 
whole surface ap~ to us, has sometimes spots yet 
more intensely bnght ! The dark spots were formerly 
oolled macuke, and the bright spots f aciilaJ ; 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 e.11 the names. For these, as well as for the 
long list of da:!Criptions and opinions concerning tha:ie 
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. 

I. Is the light of the sun prodigiously superior t.o that of the 
moon? 2. Has it been satisfactorily explained of what nature is 
the sun, so that it is luminous, or gives light? S. What is Sir 
William Herschel's opinion of the composition of the sun, and the 
eouroe of ita lumin011i~ ? 4. Is the face of the sun often obscured 
by dark spota of con111derable size ? Whf cannot we show those 
spots in a map of the sun, as, in a map o the moon, we show the 
spota of the moon ? 5. What was the size of a spot in the IUll, 
observed by Herschel in the year 1779? 7. In what direction are 
the apota of the sun observed to move ? 8. Does a spot, while it 
remai1111, continually change its apparent figureGfll wen1 as place? 
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Was this remark exemplified in a spot obeerved by Hevelius, and 
what is the reason of the change? 9. What is proved by the ap­
parent changee and motions of the sun's spots? 10 • .Are the ap­
parent periods of the rotation of the sun and its spots the same, 
whether viewed from one :planet, or from another? le it dift'erent 
88 to the superior and infenor planets? What is the period as seen 
from the earth ? What, 88 seen frona Mercury? 11. .Are the dark 
spots permanent? Do very bright spots often succeed to them ? 
Are both dark and bright spots finally succeeded by the ordinary 
appearance of the sun's surface ? 12. What was seen by Dr. Long, 
concerning a dark ~t? 13. What by Dr. Wollaeton? H. What 
name was formerly given to dark spots? What to the bright spots? 
Who has particnlarly observed both. and given to these, and to 
other temporary appearance of the sun, new namee? 13. How long 
have the spotii been made matter of observation? At what time, 
and for how many years together, was there not a Bingle spot t.o be 
eeen upon the face of the sun? 

CHAPTER XVI. 
ABOllT OPENINGS, l!llALLOWB, DIDE1'TAT10N8, AlfD POBl!B ; AJID ABOCT 

0TBEB TEHPOBABY APP&\BANCES UPON TBB SUBl!'.A.CB 01' THE SUN. 

1. THouGH I have referred _you, for many of the ap­
pearances observed by Sir William Herschel upon the 
face of the sun, and for the names by which he distin­
guished them, to your future reading of larger astrono­
mical books, yet some of them are so extraordinary, and 
so likely, in their description, to stimulate your cunosity, 
that I shall mention a few, under their names of Open­
ings, Shallows, Indentations, and Pores. 

2 . Openings are appearances under which the dark 
and opaque body of the sun l>ecomes 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, it.s thickness was visible, all the way 
from it.s surface downwards ; but on the eastern side 
only the edge of the shallow was visible, so that it.a 
thickness could not be seen. 

4. Shallows are places from which the luminous 
clouds of the upper surface are removed ; but this re­
moval it.self 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 shallows already 
formed. Sometimes their thickness, that is, their depth, 
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is visible ; and sometimes, aleo, they are unaccompanied 
by anL~pening. 

5 . ..lfig. 2 presents you with a section of the opening, 
where the line:i a b c d f, corre:iponding with the same 
lines in Fig. 1, are supposed to be drawn from the eye 
of the observer. The lined passes through the open­
ing, entirely to the main body of the sun. It is ob­
vious, in Fig. 2, that from the pcsition of the observer's 
eye, the thickness of the shallow IB visible only on one side. 

6. Large openings are generally surrounded by shal­
lows, as in the instance above ; though many openings, 
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 a.lwa.ys temporary, divide 
when decaying, and sometimes increase after diminish­
ing ; but m general, after dividing, they diminish, and 
finally disappear, leaving the part of the sun's surfa.ce 
npon which they have been seen, more than UB1I8lly 
disturbed. 

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

• •.1 
Flg. 3. Flg. '· Flg. 6. 

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 yon have seen in 
Fig. 4. . 

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

Fig. 6. ~.T. 

and, in an hour aft.er this, an opening appeared in the 
shallow, as in Fig. 7. The openings are generally at 
their greatest extent, as in Fig. 8, when the shallows 
begin to diminish, and the lips, or projections, to dis­
appear. The division of the decaying opening is shown 
in Fig. 9, where the luminous passage across the open­
ing resembles a bridge thrown over a cave. 

11. Sir William Herschel imagines that the openings 
are occasioned by an elastic but not luminous gas, 
which issues through minute and commencing openings, 
or pores, and which, forcing its way through them, 
spreads itself on the luminous clouds, drives them out of 
its way, and thus widens the passage, or enlarges the 
opening. But the direction of the stream of gas is often 
oblique or slanting : and thus the luminous clouds are 
drawn laterally, or sidewise, and form a larger shallOiO 
upon one side than upon the other. 
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QUESTIONS. 

1. Are some of the temporary appearances upon the face of the 
B11ll called, by Bir William Herschel, openings, shallows, indenta· 
tions. and pores? 2. What are openings? 8. What opening wBB 
seen by Bir William Herschel on the 4th of January, 1801? What 
were the successive appearances of the opening of 1801? 4. What 
are ahellows ? 6. What are large openmgs generally 111ll'J'Ounded 
by? 8. How do the appearanoea of openings generally terminate P 
9. What were some of the succeasive appearances of the opening 
shown in Fig. S? What, in the opening, Fig. 5? When have the 
~nings generally arrived at their greatest extent? What of the 
division of a decaying opening ? 11. What did Sir William 
Herschel imagine of the cause of the openings, or black spots? 

CHAPTER XVII. 
JolOBE ABOUT THE TELESCOPIC APPEAB.A.NCES OJ' THE SUN'S SUBJ'ACE. 

ABOUT THE lCOVEMFNTB, ALSO, OJ' THE SAME SUBl!'ACE. 

1. FIGURE 10 shows two 'branches of a. she.llow pro­
ceeding from a dark opening e.t the bottom of the· 

Fig.10. Fig. 11. Jl'ig.12. Pi(I. 13. 

fignre. In the course of he.If-an-hour, one of the 
branches he.d unit.ad itself in the other, as in Fig. 11, 
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and seemed t.o advance t.owards the opening D, while 
the other took the direction of the opening E. The 
shallow afterwards became pointed, as in Fig. 12 ; and 
in the course of an hour it became broad at the point, 
and a new branch broke out, as in Fig. 13. 

2. The new branch e.fterward8 ~ t.o increase; 
and another branch, marked H in Fig. 11, began t.o 
break out from the shallow about E ; and three small 
branches were seen ~ project from the shallow of the 

large opening in Fig. 14. The vacancies 

' 

between those branches were afterwards 
tilled up, from the same cause which oc· 
casioned their projection, so as t.o increase 
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 

Fig. 1a. 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, 

varying in size, and sometimes containing small open­
ings, and at other times changing int.o <penings. They 
extend over the whole surface of the sun, and, with 
small magnifying powers, have the appearance of 
points. 
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5. Pores are small holes or openings in the low 
places of indentations. Sometimes ~Jj0increase, and 
become what I am here expressly · 1g openings; 
and frequently, at other times, they neither increase 
nor last, but vanish very soon after their appearance. 

6. Much of what I have now been saying, concern­
ing the spots and other appearances in the sun, (always 
temporary, always changing, and sometimes, and even 
frequently, entirely disappearing,) may be more than 
you, at your age, and than many of your neighbours at 
all ages, can easily figure to the mind, so as to com&:; 
bend even the appearances themselves ; for, as to · 
causes, and all the co~ueneee to be inferred from 
them, these may be little, if in anywise, unders~1!? any. But I have told you of them because I · 
that, to a certain extent; you will be able to form clear 
ideas of them ; because I think they will strike and 
fix your imagination; and because the knowledge which 
they convey must necessarily both enlarge all your 
previous thoughtB of the sun, and of the heavens in 
general, and correct many erroneous thoughtB that, 
either through yourselves or others, you have hitherto 
ent.ertained. 

7. Look, now, at that golden disc, the sun, once 
more, and tell me, whether, amid all your acquired 
knowledge, that this apparent disc, or flat, though 
round, or circular body, of golden dazzling light, is, 
in reality, a globe; tell me whether, in the midst of 
that acquired knowledge, leading you thus far, it had 
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ever also. come int.o ··your head t.o think, that the sun 
Was other than a body uniformly bright-unvaryingly 
gold all over-and besides, a settled, quiet, mass of 
light? 

8. My dear children, the surface of the sun, besides 
being subject to all that variety of light and shade 
which I have now, in part, described to you, and to 
the rapid changes of those light.a and shadows which 
you now in part imagine to ¥?urselves ; 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 it.a presence, 
we think of the surface of the sun as only of a shining 
glassy surface, like that of the calm sea or river I But, 
my children, the surface of the sun is all that time 
in violent activity; it.a substance is in extreme com­
motion ; it has waves rising and falling, currents 
pouring this way and that ; and, tranquil as we, at our 
fortunate distance, and with our fortunate small capa­
city of natural vision, are able to be, and t.o feel our­
selves, beneath the tempest always prevailin~ in our 
great luminary, the surface of the sun, dunng the 
whole time, has really greater resemblance to that of 
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the ocean, when at once the wllfcls 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, U>esing and heaving, 
high and low, and t.oward this side, and t.oward that I 

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 us, while, by its placid or its 
glorious lustre, we pursue, daily, our pleasures or our 
labours! 

CHAPTER XVIII. 
AJIOtlT WElGBING THB Bnf. BOW HANY Till1!8 TBE S1'N IS HEAVIER 

· 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, 
Crom 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 t.o be learned among the sciences even 
now, and may yet add t.o the amount. 
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2. "AB hardly anything," says Mrs. Somerville, 
" appears more unpossible 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 eo 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, t.o 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 t.o the surface of the earth is four 
thousand miles, but the distance from the surface of 
the earth t.o the surface of the sun, ninety-five millions 
of miles, and some other things, calmly and justly 
assures us, that all the rest comes naturally, "by a 
single question in the rule of three I" 

3. After this, and after stating to us how t.o 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 bundred and fifty-four 

· thousand, nine hundred and thirty-six earths t.o form a 
counte!Jloise.'' 

4. That is, that the sun is three hundred and fifty-
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four thousand, nine hundred and thirty-six times 88 

heavy 88 the earth ; or, that the earth is three hundred 
and fifty-four thotlSand, nine hundred and thirty-six 
times 88 light• 88 the sun. 

5. But all this, 88 you see, is 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 light the earth ? So 
that we are still without a chance of knowing, either 
in :pounds troy, or in pounds avoirdupoise, or in tons, 
or m 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 " wi!,y!, the sun as it were in sea.lea, and the earth 
qi a ce ;"-assuring us that "nothing 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 it 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 heaf11!, as well as the reverse of 
dark. 
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CHAPTER XIX. 
SOMETHING HOB'B ABOtl'l' SUNLIGHT. 

Orpheus singing to his Lyre the prai&es of the Sun. 

1. I REMARKED t.o you lately, that we can look with 
our naked eyes, or through a clear glass, at the moon, 
but that we cannot look so at the sun ; and that is 
one of the proofs of the great superiority of the 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 t.o 
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 88 being equal t.o the light of five hundred and 
sixty-three candles, placed at twelve inches distance 
from the eye ; and the light of each of these candles, 
at that distance, 88 being equal t.o 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 I 

3. My book, however, would grow very large, did 
I att.exnpt t.o tell you a thousandth part of the uses of 
the light, either of the sun, or of the moon I 

4. 1 have mentioned, hitherto, only a part of its uses 
for the purpose of human science, art, and industry. 
But what should I not have t.o say if I reminded you 
but ever so little of its uses t.o the wan ts and movements 
of the myriads of other living creatures ; and still more, 
if I did but begin t.o talk of its importance t.o the opera-
tions of nature itself? · 

5. The light of the sun is found t.o 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. 
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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 the things that enjoy it. But 
this is not merely because it pleases the eye, but because 
it brings with it something (probably oxygen) which 
influences the nerves both of animals and plants. 

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 blessings 
of light ; and the negro, in South America, who daily 
carried his aged mother 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 t.o 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 sun, you will less wonder 
that an eloquent English writer has 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 t.o the WJ> of a. high mountain, t.o see 
the earliest sight of the nsing sun, upon the wave or 

upon the plain below, and t.o welcome it with hymns of 
praise ;~r, that with ruder devotion, the priests of 
Mexico, on the tops of their terraced pyre.mids, offered 
sa.critices of quails t.o the first bee.ms of the ascending or 
returning sun. 
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CHAPTER XX. 
ABOUT THB CllANGEB or THB llOON. 

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 slll'face. Its bulk is nearly a 
fiftieth part as large as the earth ; and is two hundred 
and forty thousand miles distant. If a swift bird could 
fly constantly from the earth towards the moon, it 
would perform the journey, from one to the other, in 
eighty days and nights. 

3. Different measurements are stated of the moon, 
according to different considerations. Its diameter, or 
the measure of a line which should be carried entirely 
through it, from side to side, at its equator, is called 
from two thousand one hundred and sixty miles, to 
two thousand one hundred and eighty; and, since the 
earth, similarly measured, is less than eight thousand 
miles, therefore the diameter of the moon is much 
more than equal 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 ea.me 
su·rface ; and further, the moon, measured as to its 
bulk or volume, or, by other terms, . its total magnitude 
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or siY.e, is equal t.o no more than a forty-eighth, or less 
than a fiftieth, of the bulk. or volume of the earth ; and 
fu\&lly, measured as t.o its maaa, which means the 
quantity of matter it contains, it is only equal t.o about 
a seventy-fifth part of the mass, or amount of matter, 
that is contained in the earth. 

4. I have t.old 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 only partly round. I have before spoken 
of these changes, ana I am now going t.o tell you their 
reason. 

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

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 t.o us, and is the means of shedding 
moonlight 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 
always 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 yon will nnderstandGthat 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 IS 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 w.rious appea.ranoee, which I have 
just described, take place. Now you will remember, 
that the moon is a great dark round body that does not 
shine of itself. It receives its light from the sun. 
The light which it sheds up<>n the earth consists only 
of that which is shed upon it by the sun, and reflect.ed 
by it upon the earth. You will remember, that the 
different phases or appearances of the moon arise from 
its different situations at different times. 

10. These different appearances of the moon are 
c.alled its different phases. How they are thus produced 
by the different situations of the moon, as it moves 
round the earth, while both the moon and the earth 
are illumine.t.ed by the sun, you have seen in the 
picture at page 9. 

11. Yon must 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 part of its body, you may see a fine ring of 
light rouna its dark side ; and when, also, you may see 
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a phenomenon similar t.o that displayed in this figure 
of the planet Mercury, which I shall repeat in its 

proper place: namely, that the bright crescent appears 
part of a larger globe than that composing the da.rk 
body. 

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 t.o · the place of the 
planet in its orbit ; and, when their illuminated parla 
are at the smallest, still the remaining or dark parts of 
their bodies preserve that degree of ash-coloured light 
which is sufficient t.o 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-
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flection do Venus and Mercury derive their same ash­
coloured lights ? 

13. There is still, however, another phenomenon 
observed in all th~ c.ases, and one which, with respect 
to the moon, has equally the attention of the multitude 
and sage. It is, that the light part of the planet 
appears of larger proportion than the dark; or, as if the 
light part formed a division of a larger disc, or larger 
circle, than that to which the dark part is pertaining ; 
or as if the disc or circle of the light part were 
large enough to embrace or contain the disc or circle 
of the dark part. 

14. But this appearance of containing, or embracing, 
has suggested as is usual, to the multitude, a figurative 
or poetical description of the appearance. They say, 
with respect to the moon, which is their conspicuous 
example, that we have here-" The Young Moon with 
the Old one in her arms." 

15. The sage, in the mean.time, (the philosopher,) 
inquires for the cause of this appearance : and he finds 
it in the superior dimension which 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 yon have one of the 
many easy examples of the truth of what I am sayi,ng. 
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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 dues the sun shine in the night? 
7. Does the sun shine at one time upon all parts of the moon? Can 
we see that part of the moon that is not lighted by the snn? What 
part of the moon do we see? What causes the new moon, as it is 
called? 8. Whnt 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 
ABOt:T THE HARVEST llOON, AND ABO"CT THE lltlNTEB'B llOON. OBDI· 

NARY CHANGES OP TlllE POR THE RISING OP THE llOON. 

1. BUT 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 people 
talk of the Harvest Moon, and the Hunter's Moon; 
and sometimes as if they were larger and more bright 
and beautiful than other moons. 

3. The Harvest Moon is seen in harvest-time, and 
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favours the labours of the husbandman ; and ~e. 
Hunter's Moon is that of the succeeding month, and 
has its name from the light which it oftem to such 88 

hunt by 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 principles are laid down, explaining, before­
hand, why, and in what years, there should, and always 
actually will be experienced, the Harvest Moons that 
are called those most beneficial to the husbandman ; 
and why, in other certain years, there should, and 
actually will be experienced, the Harvest Moons least 
beneficial ; 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, 88 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 several evenings together, at the same time 
each evening. 

5. What increases their value also, both the Harvest 
Moon and the Hunter's Moon a.re Full Moons ; that is, 
the moon is full at the times when it receives these 
names. They are. two Full Moons, which, one after 
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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 respect of the equator of the 
earth, at the time when tlie 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 is at its full; ancf 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 ca.use of the phenomena of the Harvest and 
Hunt.er'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 genera.I order, or autumnal ammgement for 
the adaptation of this order to the production of the 
phenomena of whioh we are speaking ; and surely both 
the purpose and the means a.re 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! 

~. There is a somewhat kindred phenomenon expe­
rienced the more forcibly the more we approach the 
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Pole, consisting in a wonderful adaptation of the path 
of the moon in the heaven, 80 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. 
HORE ABOUT THE HARVEST MOON, 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 orbit, 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 orl>ii, the moon, as usual, would rise exactly 
fifty minut.es 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 
filly minutes here referred to. Whereas, from the 
autumnal change of position in the moon's or'bit, it 
oomes to pass, that, at times, the moon as it appears 
to us, is 80 long as an hour and seventeen minutes, (or 
seventy-seven minutes,) and at other times 80 quick as 
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sevent.een minut.es, in overrunning the thirteen degrees ; 
and is, therefore, at times seventy-seven minut.es-and 
at other times only sevent.een mmutes-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
UBUlllly short period of seventeen minutes ; that there­
fore the 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 one 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 a.re 
said to be those most beneficial to the husbandman. 
When, however, nine yea.rs, and a hundred and twelYe 
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 th~ they are said to be those 
the least beneficial. 

3. Astronomers, as I have lfaid, are able to tell us of 
them before they come, 118 well as to say when they 
formerly happened. Thus, BB in the instances following, 
some pa.st, some coming, here a.re yea.rs in which the 
Harvest Moons were or will be least beneficial-and in 
which yea.rs, also pBBt or coming, they were or will be 
motJt so. The years 1812, 1831, and 1849, a.re 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. 

QUESTIONS. 

2. When are the Harvest Moons said to be moBt beneficiaH When 
are they said to be letUt beneficial f 3. Are their appearances and 
rt-turns capable of nice calculation? What lesson, as to crea­
tion, does their regularity afford? In what years, latel;r passed, or 
shortly to come, have the Harvest Moons been, or will be, l6U~t 
heneji.oial 1 In what years m08t beneficial f 



THE SUN, MOON, AND STABS. 81 

CHAPTER XXIII. 
PARLEY TELLS ABOt:T ECLIPSES. 

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 ai:id a half. Now it sometimes happens, that in 

m b,G8ogle 



82 PARLEY'S TALES OF 

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, interrupts the light of the sun, and prodt100J 
what is c.alled an eclipse. At the beginning of this 
chapter is a picture which r~resents the moon between 
the earth and the sun. You will perceive that the 
earth is dark, as if it were ni~ht. 

3. I have seen several eclipses in my time. Some­
times they are partial ; that is, the moon only comes 
partly between the earth and sun, and does not entirely 
darken it. Sometimes the moon comes exactly between 
the earth and sun, and then the eclipse is total. 

4. I remember a total eclipse more than twenty 
years ago. I must tell you, that learned men wh.o 
have studied the motions of the heavenly bodies can 
calculll.te when an ecli:pse is to happen, or has happened. 
Well ! before the eclipse of which I am speaking took 
place, they had discovered that the sun was to be 
eclipsed on a particular day. 

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

6. It was a beautiful bright day. About ten o'clock 
in the morning the eclipse began. ·On looking 
through a piece of smoked glass, it appeared as if a 
little piece was gone from the edge of the sun. This 
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piece grew gradually larger, and, by and by, it was 
evident that the air began to be darkened. 

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 evening 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, as 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 mi~ht 
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 
see the edge of the sun. Then we could see a little 
more; and by and by, the moon had passed entirely 
over its face, and the sun shone forth as bright as ever. 

11. I have spoken thus far, of edipses of the sun, 
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. Since 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 &D, 

eclipse of the sun; the latter, an eclipse of the moon. 
13. To ~ve you a clearer idea of the subject, let 118 

suppose this candle to represent the sun, and the two 
bells, which are suspended by threads at different dis­
tances from it, to represent the earth and moon. I place 
the three in a direct line, the larger ball at about eight 
inches from the candle, and the smaller about two 
inches beyond the Lµ-ger. In this 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 observe a portion of the light from the 
candle falls upon its upper part, while the Tower part is 
still in the shadow, thus representing a partial eclipse. 

14. From this, it will !Jllain t.o you, that by chang­
ing the situation of the er ball, and bringmg it be­
tween the larger one and the candle, in a direct line, a 
t.otal eclipse of the sun would be represent.ad ; but as 
the moon is so much smaller than the sun, we always 
observe in this case a 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-

bend, if yon have attended t.o my remarks-; ~d. 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. 
SOKETH!lfG llOBE ABOUT EOLIPSES. 

1. THE 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 reniember1 , 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. .. 

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

5. Some of the other planets are subject to eclipses. 
In the various movements of these heavenly OOdies 
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? 
3. What causes an eclipse of the moon? 5. Do eclipses evc-r 
happen to the other planets? How? 
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CHAPTER XXV. 
A WOBD OB TWO !d:OBE ABOUT THE EOLIP8Ell OP THE SUN. CENTRAL 

ECUPSES. 't'OTAL ECLIPSES, ilNULAB ECLIPSES, 

1. Now that we are again talking of the sun, I will add 
a little to what I have already said concerning its 
'eclipses. . 

2. You understand that en 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 p888ing, either of the 
whole of the moon, or of a part qf the moon, between 
the earth and the sun. You understand that ell the 
three great bodies (the earth, the moon, and the s'iln) 
are at immense distances from each other, end the moon 

· between the other two ; eo that the moon, when, in 
whole or in part, it passes between the earth end the 
sun, will hide the sun from some part or other of the 
earth; just as, while you run across the grass-plot, you 
hide the flowers, moment after moment, from some part 
of the company. And this hiding is ecli~ing. 

3. The figures on the next page will answer the 
double purpose of showing you, first, the progress of a. 
total eclipse, from its beginnmg to its end ; and secondly 
the great variety of partial eclipses, or such eclipses a.s, 
from their beginning to their end, a.re 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 point of its progress between the B1lil and 
the earth. You observe that the line or path of the 

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 eclipse, alter­
nately eclipses all parts of the sun's surface ; beginning 
below the sun, as at o in this series from o to A; and 
ending above it, as at o in, my second figure, or the 
same series reversed, or running from A to o. 

liil••••••i•• . D."9•1•.E.ez.p.,d 
0 J. 8 S to a· 0 '( I !J tD lL 12 

5. The numerals which form the lowest line in each 
of my figures, show the number of digits of the sun's 
disc which the moon eclipses at each point. Astrono­
mers divide the disc ·of the sun into twelve measures, 
partB, or digits; so that when they say three digit.a of 
the sun's disc are eclipsed or hidden, they mean that a 
quarter of the whole is 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 figure, where the moon has 
not yet eclipsed any part of the sun's disc, you find the 
cipher 0, implying that not a single digit of the sun's 
disc is yet eclipsed. But at N it has eclipsed 1 digit ; 
at o 10; and at A 12, or the whole disc. 

7. In like manner, when the eclipse is in progress 
towards its en4, which progress begins the moment after 
its COID(>letion; at A in my second figure (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 N 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 eclipse is total, 
the whole twelve digits of the sun's disc bemg eclipsed, 
this absolutely total eclipse lasts only the third J>8:rl of 
a minute. But the' sensible darkness is certainly of 
longer continuance; that is, of some few minuies' dura­
tion ; because we ·may reckon it as lasting · from E to A 
in my first figure, and from A to E in my second. 

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

sp~: The velocity of the whole, in the meantime, is 
great ; that is, the eclipse, when once beG!rull. 1 is soon 
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over. The darkn9 which it OCC88ions upon the earth, 
consist.a of the moon's shadow upon the earth. But in 
four minut:es of time the moon carries her shadow quite 
over any place which it touche;i in the great.est darkness 
of the eclipse. The moon's shadow travels at the rate 
of thirty degrees and a half, or eighteen hundred and 
thirty geogra:phicru mil83 in an hour, or thirty miles and 
a ha.ff in a mmute ; which is almost as swift as the mo-­
tion of a cannon-ball. 

11. A total eclipse is a central eclipse. That is, in 
such an eclipse, the centre of the moon pasB83 between 
the earth and the centre of the sun. But every central 
eclipse is not a total eclipse. 
. 12. A 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, 
1.et the moon may not be in BUCh a situation as to allow 
it t.o hide from us the whole smface of the sun, or its 
twelve digits. In that ease, so much of the sun's disc 
as is not eclipsed will be seen to surround the moon 
01nm11darlg, or in the manner of a ring; and how this 
variation happens, I am going to explain. 

13. If your brother's hat is held before his eyf!ll 
in a situation very near to his face, that small hat 
will be sufficient to hide or eclipse from him a great 
castle. This then, is a central and tot,al eclir.se. 

14. If it is held a little further oft', but still straight 
before his eyes, it will no longer hide or eclipse the 
whole of the castle ; for a part of the castle will ap:pear 
round the whole circle of his hat. This, then, IS a 
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 chan8e of its place, or the degree in which it is 
near or distant from the earth, at the time of itB passing 
between the earth and the sun. 

16. But, further, there is always a possil>ility, both 
of an annular eclipse, and of a total eclipse which is not 
central. 

17. My figure, on the preceding page, representB the 
central and annular eclipse of the 15th of May, 1836 ; 
but that eclipse was thus seen only in AmA.Jl nart 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 lines which ap­
peared to connect, for a moment, the right edge of the 
moon with tlie right 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 came, is now 
holding it before the one eye which she keeps open, 
both to enable her to see, and to prove that his glass 
has been smoked just as it ought to be. For you must 
know that his sister is a little awkward in using it ; 
and has two or three times dazzled her eyes sadly, 
by looking on one side of it, instead of through it I 

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 lees curious as to the particulars, 
has put hie bill under hie wing, to take a nap. 

QUESTIONS. 

4. What does Parley explain further about eclipsee of the sun? 
5. Into how many parts do astronomers divide the disc of the sun? 
What are those p1u·t.e called? 11. Are central eclipses always 
total? 12. What is an annular eclipse? 

CHAPTER :XXVI. 
WBY THE SUN AND .MOON APPEAR LABGEB WHEN ON OR NEAR THE 

IJORIZON, AND AT THEIR RISING AND SETTING, THAN WJIBN IN THE 

ZENITIJ, OR IN TBB .MIDDLE OF THEIR COURSES. 

1. You expect me to tell you how it happens, that 
the sun and moon, as seen in different parts 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 understanding 
their 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 
b~t in our modes of j":dging of the ma~tude 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 aw form com~ns. 

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

3. I have no d~ubt but that you, like other persons, 
have been inclined to fancy, that the sun or moon, 
when on or near the horizon (that is, when they really 
seem 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 
as your dog, or your horse, or a ship, or a coach, or a 
l>alloon, seem larger when they are near you, than 
when they are farther off. 

4. But the reverse is really true. Though the space 
of four thousand miles (as much, however, as half the 
diameter of the globe we live on) is . an insignfficant 
space, when we are talking of the distances of heavenly 
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 they 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 suns in its 
zenith or meridian, the line running from the sun to 
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that place is four tholl88lld miles shorter (that is, a 
whole semi-diameter of the earth,) than when the same 
p~ has come round to A, and has the sun in its 
horw.on. 

II 

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) 

• 
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the circular hemisphere 11: No 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 spectator at E, 
than the horizon at m, the sun seen in the horizon at 
m will be referred to a distance E m, and have the 
apparent magnitnde m; while the sun in the zenith 
will be referred to a distance E o, and have the ap­
parent magnitnde which is here drawn at o. But all 
this is insufficient, because the astronomers are still 
unable to tell us, why the zenith o appears nearer to 
the earth than the horizon 11. In my preceding figure, 
I have shown you, that the sun or moon in the zenith 
are then really nearer to that spot upon tl}.e earth 
from which they are seen, than when they are on or 
near the horizon ; but the pmzle that stops us is, 
that in the zenith they appear as if they were further 
off! 

QUESTIONS. 
I. Do the sun and moon appear to vary in their sizes, accordingo 

as they are nearer or further of! 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 or the globe? 
How many miles really nearer to you are the sun and moon when 
they are over your head, than when they are on the line of the 
horizon? 5. How does Parley show this by means or 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 
appear to us as a 10micircular arch, but BB a semioval, or as the 
half of an ellipsis? Does Parley's second diagram show the zenith 
and the horizon, and the difference between a hue semicircular arch, 
and an arch that is elliptical? 
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CHAPTER XXVII. 
OTHER EXPLANATIONS. 

1. AN 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 up)?er sky, in the 
void immensity of which there is nothing to be com­
pared with them for size. 

2. An astronomical writer suggests 1;o us, that if 
we saw a man standing upon a rock in the middle 

of the sea, we might be enahlcd to think the rock a 
large object, through comparing the unlp)own 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 
a.mid a. breadth of sea., always appears much leBB than it 
really is. 

3. He adds, that being himself at the inner top of 
the dome of St. Paul's, the varie~ted. marble t1'!.:ement 
underneath appeared to him to be no more one­
fifth of itil real size; till, a man hap,Pening to walk 
over it, the comparison which his eye, unmecliat.ely 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 then, 
the moon in the zenith, thus reflected, both appeared 
ruddy, and also of increased size. Whereas, when the 
moon in the horizon was reflected up to the zenith by 
the mirror, it.a apparent size grew less. 

5. The sun, or the moon, in the horizon, says 
another writer, appears larger than when higher up in 
t'he heaven. These bodies, in the horizon, are seen in 
the direction of many other objects, and therefore 
appear to be more distant; so that they are supposed 
to . be larger tluin 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 this onlJI, and they will then appear 
no larger than if higher up m the heaven. 

QUESTIONS. 

1. What other exple.ne.tions have been offered? 2. What a.bout 
rocks at sea? What about a. buoy at sea ? 3. What about the 
dome and pavement of St. Paul's church in London? What a.bout 
the size and r'uddy colour of the moon in the horizon ? 5. What 
about an experiment with a roll of pa.per ? 
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CHAPTER XXVIII. 
PETER PARLEY'S WNT AT AN EXPLANATION. PABLEY EXTOLS THE 

.ART OP DRAWING, AND TllB SCIENCE OP PJCBSPECTIVE. 

1. LET us sit down, then, my dear children, upon this 
bank, and admire the great 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. I conf088 that I am dissatisfied .with the explana­
tions of which, in my preceding chapter, I have given 
you an account ; but it is something, at any rate, t.o 
have made you acquainted with what has hitherto been 
said upon 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 t.o let you see my meaning. I 
perceive, however, that I should draw many more lines, 
and expend a great deal more time, than I had at first 
imagined, were I to proceed . with my plirpose ; and 
that, besides, my whole explanation would grow t.oo 
complicated, and require too much previous knowledge 
of perspective in yourselves, to recomfnend my saying 
more upon the matter at our present o:pportunity. I 
will leave the sun, therefore, to increase m it.a 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 attention which it.a practice.G com,pels us 
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to pa.y to the forms, the colours, a.nd to all the other 
visible distinctions of nature, is what makes it as con­
tributive to the cultivation of our heads a.nd our hearts, 
as to that of the ingenuity of our ha.nds ; but what is 
the success that we can hope for in the art of drawing, 
unaccompanied by a knowledge of perspedive ? What 
false, a.nd what hideous drawing, do we not incessantly 
see, through the wa.nt 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 diamat.ers of the sun a.nd moon) 
a right understanding, as well as a right representation, 
of all the app~nces of ~ure ! 

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 r 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 celebra.t.e their harvest-home ! At pra-
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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 horizon. 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 m apparent diamet.er, and 
now, as the moon rises higher and higher, it seems to 
grow le.as and less; while by and by, descending in its 
own turnr it will seem, like the sun, to return to a 

o;,,, ,,Google 



I 
1, 

! 

THE SUN, MOON, AND STABS. 105 

greater diameter before it leave us. Beautiful and mi­
nistering orb I How it delights our eyes I how sweetly 
all things appear under . its rays I how it softens, and 
(at the same time) how it enlivens our hearts I and in 
how many forms does it not contribute to sustenance 
and life over our globe I 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 I It must be the atmosphere, and not the moon, 
that is sometimes prejudicial to us at night I 

7. But, hark I already, as we travel homewards, we 
hear the honest watch-dog at our neighbour's fa.rm, 

baying the silver moon. The attention paid to the 
moon by dogs has always been a subject of remark and 
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bas 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
barki~, or whether he really barks at, or bays, the 
moon itself, 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, 
as 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 bas 
alwa~ thought, of the sun, cherished, and has always 
cherished, yet deeper feelings in respect to the moon. 
But I attribute at leMt a great part of all this, to the 
varying and only occasional appearances of the moon. 
The. sun comae daily, and is every day of the same 
:figure : but the moon, both to men and dogs, come.a, 
when it does come, as a stranger-a bright and lovely 
stranger ; but yet a stranger, as a dog may think, to 
be watched, and even suspected, 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 printing 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 s11perior attention, 
with respect to men, amounts to something like a. 

m ,,;,edb,Google 



THE SUN, MOON, AND STARS. 107 

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 afong been loud 
in praise of the moon), at the time of the greatest 
phise [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 ge.y an' muckle obliged to it, and it ill 
becomes you, or ony ither body, to say aught against 
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, but the sun never shines but when 
ifs daylight.••" 

• Laird of Logan. 

QUESTIONS. 

2. Does Parley say that he is dissatisfied with all the explana­
nations? 3. 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 th , praoti(ce 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 beauty 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 great attention always given to the 
moon, both by dogs and men ? 

CHAPTER XXIX. 
PARLEY TELLS ABOl.lT THE STABS. 

I . AFTER telling you about the two great luminaries, 
the sun and moon, I shall talk of those lesser lmni­
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
sis :-" And God,' it is said, "made two great lights ; 
the greater light to rule the day, and the lesser light 
to rule the night: he ma<1e the stars also." 

2. On the next page is a picture of some st.a.rs. 
You nightly see the stars. How pure and peaceful do 
they seem, as they twinkle far away in the clear blue 
sky I They appear very small, but recollect that they 
are at an unmense distance. They are much further 
oft' than the moon; and though they seem smaller, 
they a.re in fact a great deal larger than the moon. 
Some of them are millions of miles from us, and though 
they appear so little, in realitj they are . prodigious in 
thell' size. 

3. Some 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 

the nearest, and those \\Thich appear the smallest, and 
most indistinct, 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
ful 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 
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while to talk of them ; but, to say this, is not to keep 
pace with the progress of modem 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 
sidere.al 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. I 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. 

QUESTIONS. 

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

CHAPTER XXX. 
ABOUT THE FllED STAB&. IN WHAT-RESPECT THE FIXED STAllll, 80 

CALLED, ABE REALLY FIXED. BEAL AND APPARENT lllOTION. 

V ABJETY OP OOLOUB. DJBTANCD PBOH THE EARTH. NUJOIBB. 

SHALL NUMBER OP STABS OBDINABILY SBEN WITH THE NAKED EYB. 

1. Tm: 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, age after age, 
they rise and set in the same order. 

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 
apparent motion which results only from the real motion 
of the earth. 

3. An apparent annual motion of a fixed star in the 
circuit of the celestial sphere, if even amounting to no 
more· than five seconds of a degree, has been comput.ed, 
in the star 61 Cygni, to be really equal to one hundred 
and twenty millions of millions of miles; "and 1,et," 
says M. Arago, " we call 61 Cygni a .fimed star; '-a 
fixed star he makes us observe, whicb is constantly 
mooing, and moving at the rate of a hundred and 
twenty millions of millions of miles in the space of every 
year! 

4. But this observation may mislead us, if we do not 
call immediately to mind the sense in which the famed 
stars are said to be fiud ; 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 wi h viol nee, 
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so 88 to throw down the books. Well I stop the table ; 
and though you will have seen that the books went, 88 

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 place of the books, which 
was opposite to the fireplace when you began, is now 
opposite to the window ; still, you find that the books 
themselves 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 feud books, as respects their positions 
towards each other, and in respect of the table, let their 
motion altogether have been 88 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 they 
have two or more motions) 

· with the motion of the sails 
and body of a windmill. 
The sails are driven round 
by the wind, and even the 
very body, or up:eer part of 
the body of the mill, is often 
turned round by the miller, 
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that the sails may duly meet the wind. Still, 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 rapidly ae may m~fpen, 
still the ea.ile are fixed to their place on the · , 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 pa.rt of the mill, however 
turned about, remains fixed to that lower pa.rt upon 
which it stood at met, 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 stare 
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 stare, are found, with the 
telescope, to consist in groups of two/and even of three, 
and still more stare ; and in some of these cases one or 
more of this group of stare are seen to move round 
a neighbour, after the manner of the planets round the 
sun. 

8. All the fixed stare, too, may seem to you but as 
"silver stare," or of one colOtll'. 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 
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all of them immense. The nearest fixed star has been 
reckoned at two hundred tho1188Ild times the distance of 
the sun. · 

10. AB 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 
inillions upon millions; while those commonly seen 
by the naked eye · are usually called a thousand, but 
by !lOme are oounted at little more than ei~ht hundred.; 
which small number of fixed stars, descnbed as ordi­
narily visible in England with the naked eye, is thus 
summed up:-

Of the first magnitude 17 
Of the second 79 
Of the third . . . 228 
Of the fourth . . . 510. 

--834 

11. In different parts of the globe, different sets of 
the stars are visible, but always in oomparatively small 
numbers, to the naked eye. But how vast the numbers 
to the telescopic vision I Recollect, too, with the 
acoounts of thell' numbers, that each particular fix.eel 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. 
HAGNITUDE 01!' THE FIXED STABB. AHAZING 11.t.GNITUDE OF THE 

GREAT STAB VEGA, OLUBTEBil 01!' STA.Bii. 

I. BUT, if the fixed stars resemble our own sun or star 
in being surrounded by planets, 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 flanets dwindle into com­
parative atoms, at a view o the fixed stars, if the 
modem astronomers, with their modern telescopes, can 
entirely be ti:usted. We are 8!'8111'ed (for e:xamp!e) that 
the star a m 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 I · 

2. This, in general terms, is to say, that the magni­
tude of the star Vega, or a Lyrre, surpasses that of the 
sun, more than the magnitude of the sun surpasses 
that of Mercury; or, that the disprop<>rtion between that 
star and the sun is perhaps three times as great as that 
between the earth and Jupiter ; for a display of which 
latt.er disproportion you must consult a future page. 

3. But, again, you will hear, in .anoth~ chapter, 
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that at the surface of the sun, a 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 a~ut 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,~ it is a very small star, as com­
pared with the stars m general ; and see now, though 
very imperfectly, in such a figure as that at my page 
151, what it is to say that the size or magnitude of the 
sun, supposing it such as it is there drawn, is surpassed 
by that of the star a Lyrre, by three-fourths as much 
as our orbit of Uranus (the very utmost of our white 
circles) surpasses our drawing of the sun ! 

5. The determination of the diameter of a Lyrm is 
due to a distinguished English astronomer.• An 
o~jecti<>n, indeed, under the Newtonian theory of light, 
has been started, to the possibility of its accuracy ; 
"but, however this may be" (says a still later astrono­
mical authority, while adverting both to the magnitude 
and distances now assigned to the fixed stars), "it 
cannot be doubted that the scale cannot be greatly dif­
ferent."t 

6. Many clusters of stars appear like white clouds, 
or like comets without tails. They suggest the idea of 
globular spaces in the heavens, filled full of stars, and 

• The late Dr. Brinkley, Lord Bishop ofCloyne. 
t Quarterly Review, vol. nxviii. p. 9. G I 
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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 by hundreds. Many must 
contain from ten to twenty thousand stars, within a 
space 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 
Qf suns ; that is, bodies shining with their own light : 
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for if they had only reftected light, their distance is so 
great that we should not see it at all ; that is, that we 
should know nothing of their existence I 

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 greatness of its distance from ourselves, on account 
of which the whole of the gorgeous assemblage 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 
nebulas to that of the two thousand discovered by his 
father. 

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

11. You are to remember, in the meantime, that it 
is only as these points of coloured lig~t, that the 
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largest of the fixed stars dispJay themselves, even in 
the view of the most powerful telescopes. They show 
but dots of light, and have no apparent discs, like those 
figured circles which I shall present you with in ~lling 
of the planets. 

CHAPTER XXXII. 
AllOUT THE CONSTELUTIONS. 

1. WHEN 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 passing 
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 pole. 

2. Now, in the centre of this great hollow sphere is 
..the sun ; and the planets a.re a.11 moving round the sun, 
within this sphere, from west to east. 

3. I must now tell you one thing further ; that the 
ancient astronomers divided the fixed stars into various 
groups, to a.11 of which they gave particular names. A 
collection or group of stars they ciilled (what the word 
signifies) a constellation. 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 Serpent ; 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 pa.rt of the heaven, and is 
called Ursa Major, or the Great Bear. 
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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, with those of a few other object.a, 
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 li'V'ing creatures were those nsnally assigned to 
the stars and constellations, in order to imply that they 
were 'lnO'IJing things, or OOdies 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 is, perhaps, the swiftest of 
anima.ls ; and of the swift motion of the Moon I have 
told yon, in my account of the eclipses both of the 
moon and snn. 

QUESTIONS. 

I. What do we see when we look up to the heaven or s!..-y ? 
2. If we imagine the heaven t.o be a hollow sphere, what is in the 
centre of that sphere? What are moving around the sun within 
that sphere frQm west t.o east? 3. What did the ancient astrono­
mers do? What did they call a collection of stars ? 4. Why did 
they give the names of animals t.o the constellations? 6. What are 
the stars of the whole heaven divided into? 7. "Why did the 
ancients llSUBlly assign t.o the stars and constellations the names 
and forms of living creatures? 
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. CHAPTER XXXIII. 

PARLEY GIVE! A DESOBUTION OF ;pm. CONSTELLATIONS IN THE 

ZODIAO. 

1. HA YING entered into a long dissertation of the magni­
tudes and distances of the celestial bodies, subjects 
rather scientific for the younger part of my readers, I 
mean to entertain them with the mythological account 
of the principal constellatioD;S 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 st.a.rs, called constellations. 

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

3. A.Bras is the ram with the golden :fleece, on which 
Jupiter proposed to carry Phryxus and Helle in the air 
towards Colchis across the Black Sea. Helle, in this 
aerial 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 built over it, when he invaded Greece. Phryxus, 
after he had. given his sister a burial in the neigh­
bouring coast, pursued his journey, and arrived at 
Colchis, where he sacrificed the ram to Jupiter, and 
suspended its :fleece upon a tree in a forest, consecrated 
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to Ma.rs, the god of war. This is the famous golden 
fleece, which was obtained by J a.son and the Argonauts. 

4. TAURUS 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 ne.me, is supposed to he.ve 
been called Europe. 

5. GQINI are the twins CMtor and Pollµx, 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 wo,s. credited ; and the two fires, which 
are very common in storms, have since been called 
OastoT and Poll1Me. These brothers cleared the 
Hellespont and the adjacent seas of pirates, on which 
account they have always been deemed the friends of 
navigation. The appearance 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 sepe.re.ted, 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. CANCER 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. LEO is the celebrated Nemrea.nlion, which was sent 
by Juno against Hercules ; being slain by this hero, 
the goddess J.>laced the a.ni.maJ. among the constellations. 

8. Vmoo 18 the virgin Astrrea., 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 
as a. virgin with a stern countenance, holding a pair of 
scales in one hand, and a sword in the other. 

9. LIBRA is the. scales of Astrrea., with which that 
goddess is always painted ; hence this constellation is 
called by Virgil, "Aetrrea.'s balance." . 

10. SooBPIO is the scorpion which stung to death 
. the boasting hunter Orion. According to Ovid, this 
serpent was produced by the earth, to punish Orion's 
vanity for having boasted that there was not on the 
earth any animal which he could not conq_uer. 
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11. SAG ITT.A.Bros 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 polite arts the 
great.est heroes of his age. He taught &culapins 
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 
prayers were propitious, and he was translated to 
heaven by that god, and placed among the const.el­
lations of the zodiac, under the name of Sagittarius. 

12. CAPRICORNUS is Pan or Bacchus, who, fleeing from 
the giant Typhoons, in the river Nile, transformed 
himself into a sea-goat, upon which account Jupiter 
made him a const.ellation. 

13. AQu.A.BIUs. It is generally imagined that G1my­
mede was changed into this constellation. He was a beau­
tiful youth of Phrygia, whom Jupiter, in the form of an 
eagle, carried up to heaven as he was tending his father's 
flocks on Mount Ida, ancl 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 Typhoons, when he assailed heaven. 
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15. Having given a mythological account of the con­
stellations in the zodiac, I shall proceed 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 Scorpio? Who was Sagittarius? Who is Capri­
comus? Who is supposed to haye been Aquarius? What were 
Pisces? 

CHAPTER XXXIV. 
PABLBY GIV1!8 A llYTJIOLOGICAL DDICBIPTION OP THE 8'rAB8 TO TBJ: 

NOBTH OF THE ZODIAC. 

1. URSA. l\UJoR and MINOR; the great and the lesser 
'Bear, are Diana's .nymphs, Calisto and her son Areas, 
these being 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 Ba~f Corinth ; hence the greater bear 
is sometimes called Helice.' Dryden says:-

... 

Night on the earth pour'd darkness ; on the -
The watchful ll&ilor to Orion's etar 
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 represent.ed in the thirty-second 
cha.pt.er, are frequently denominat.ed Charles's Wain or 
Wa~gon, and a.re very conspicuous in the North every 
starlight evenin~. 

3. The two hmdmost stars in Charles's Wain in Ursa 
Major are called the "Point.era," because a 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 st.eared the course of their vessels, they being 
una.cquaint.ed with the use of the compass, which was 
not known till about the year 1300. · 

4. DRACO. This, like many of the other const.ella.tions, 
is mentioned by the ancient poets. In Dryden's Virgil, 
we rea.d:-

Around our pole the spiry Dragon glides, 
And like a wa.nd'ring stream, the Bears divides, 
The l.e8a and greater, who by fate's decree, 
Abhor to dive beneath the southern sea. 

5. Draco is said to be the dragon which kel>t the 
gardens of the Hesperides, whose delicious fruit was 
guarded by a dreadful dragon, which never E!lept. It 
was one of the twelve labours of Hercules t.o procure 
some of the golden apples of the Hesperides. 

6. The" Hesperian gardens, famed of old," as Milton 
observes, were so called from Hesperus, Vesper, because 
placed in the West, under the evening star. Some 
suppose them to have been situat.ed near Mount Atlas in 
Africa. This Atlas was a king of Mauritania in Africa, 
and master of a thousand docks of every kinG. ,d. In1 re-
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fusing hospitality t.o Perseus, he was changed int.o 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 t.o this hour called 
" Atlases : " hence, a.leo, " Atlantean shoulders " is a 
metaphor used by Milton, t.o express the vast capacity 
of ~eelzebub, "majestic tho' in ruins." 

7. This fable arose from the fondness which Atlas 
showed for astronomy, and his ofren frequenting elevated 
places and mountains, whence he might with more faci­
lity observe the heavenly bodies. 

8. CEPHEUS W88 a king of Ethiopia, the husband of 
Cassiopeia, and the father of Andromeda. He is repre­
sented on globes, 88 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. 

10. CASSIOPEIA 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 Nereida. As Milton expresses it:-

That starr'd Ethiop queen, that strove 
'l'o set her beauty's praise above 
The sea-nymphs, RDd their pow·rs o:ffendeil.)gle 
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11. PERSEUS was the son of Jupiter and Danae. 
When grown up, he obtained the helmet of Pluto, the 
buckler of Minerva, the falchion of Mercury, 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 ~lobe as bearing 
the head of Medusa ( CAPUT MEnus..E) m his left hand. 
Medusa, one of the three 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 passen~ers. Perseus rendered his name 
immorlAl.l by decapitating Medusa, and consequently her 
head is always included in the constellation of Perseus 
on the celestial globe. That conq_ueror placed Medusa's 
head on the regis or shield of Minerva, which he had 
UBed in his expedition. Mythologists explain the fable of 
the Gorgons, by supposing that they were a warlike race 
of females, near the A.ma.zone, whom Perseus, by the help 
of a large army, destroyed. When Perseus rescued An­
dromeda, he was mounted on the horse Pegasus. 

12. PEGASUS was a winged horse, sprung from the 
blood of Medusa, when Perseus had cut off her head. 
AB soon as Pegasus appeared, he left the earth, and dew 
up to heaven; or rather, according to Ovj.d, he fixed his 
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residence on Mount Helicon, a mountain sa.cred to the 
Muses ; here, by striking the ground with his foot, he 
instantly raised a fountain, which has been called " Hip­
pocrene," from two Greek words denoting the "horses' 
fountain." He became the favourite of Apollo and the 
Muses, who ma.de use of him in travelling. He was 
placed among the constellations by Jupiter. 

13. CANES VENATIOI are two constellations 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, Ohora. They are held in a string by 
Bootes. 

14. CoR CAROLI is a single star, between Asterion and 
Ohora, 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. BooTES. This constellation,. having a very bril­
liant star between the legs of the figure called Arcturus, 
is sometimes denominat.ed the Driver or Waggoner. He 
is also styled Arctophylax or the bear-keeper:-

Behind, and seeming to urge on the Beal', 
Arctophylax, on earth BoOtes named, 
Sheds o'er the arctic car his silver light. 

16. MoNS MlENALus, under Bootes, the stony Me­
nalus, as Milton styles the famous mountain, was a 
mountain of Arcadia, sacred to the god Pan, whence he 
is called the Mrenalian god. It was greatly frequented. 
by shepherds, on which account the phrase " Mrenalia.n 
strains" denotes pastoral poetry. 
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17. CORONA BoREALIS, or Sepfiemtrio, is said t.o be the 
beautiful crown of seven et.ars which Bacchus gave t.o 
Ariadne, when he married her, after ehe was basely 
deserfied by Theseus. 

18. H'EBoULF.s 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 CERBERUS, which was a dog of Plut.o, and 
had, according to Hesiod, fifty heads ; other mythologists 
say only three. He was stationed at the entrance of the 
infernal regions, as a wat.chful keeper, to prevent the 
living from enfiering, and the ghosts from escaping from 
their confinement. The melodious musician Orpheus 
lulled this monsf;er to sleep with his lyre, when he 
sought his beloved wife Eurydice at the palace of Plut.o. 

19. LYRA. The lyre was at first a t.ort.oise, on ac­
count, some say, of the slow motion round the pole, then 
a lyre, because it was a shell of this animal on which the 
strings of the lyre were originally mounfied. On the old 
celestial globes, the lyre is represented as made of one 
entire shell of a tort.oise, the no~ emitfied 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 
Orphe:as, which he received from Apollo or Mercury. 
He played u~n it with so mast.erly a hand, that even 
the most rapid stream8 ceased~ fl.ow, 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 oonstellations in the heavens. 
The fable which describes Orpheus as followed by wild 
beasts and even rocks is an allegory to describe bis 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 any ~°;Jj 
ticular fable attached to them, and therefore I s 
merely enumerate them. With respect to the oonstella­
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. CYGNUS, the swan; VULPECULA, the fox, and 
ANSER, the goose; LACERTA, the lizard; CillELOPAR­
DALus, the camelopard ; SERPENS, the serpent ; SERPEN­
T ARIUS, the serpent-holder, also called OPmuoHUs and 
ANGUITENENs; SCUTU111 or CLYPEUs SoBIEsKI; AQUn..A, 
the eagle ; DELPHINUS, the dolphin ; TAURUS PONIA­
TOWSKI; EQUULEUS ; AURIGA, the charioteer; SAGrrrA, 
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the arrow; LYNX; LEo MmoR, the lesser lion ; TRIAN­
GULUM MA.ms and TRIANGULUM Mmus, 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 from 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-

Crueltv practised upon animals 
Makes0 bard the heart, to cruelty still greater? 

QUESTIONS, 

What were Ursa Major and Minor? Describe Draco and the 
Hesperian gardens. Who WRS Cepheus? Describe Andromeda. 
Who was Cassiopeia? Who was Perseus? What was Pegasus? 
Give the names of Canes Veuatici. Describe Cor Caroli. Give the 
different names of Bootee. What was Mons Mienalus? Corona 
Borealis? Who were Hercules and Cerberus? What was Lyra? 
Who was Orpheus? Giv~ the English for Cygnus, Vulpeculll, 
Auser, lacerta, Camelopardalus, Serpens, Serpentarius, Aquila, Del­
phinus, Auriga, Sagitta, Leo Minor, and Musca. 

CHAPTER XXXV. 
PARLEY SPEAKS OP TRE OONSTELLATIONS SOUTH OP THE ZODIAC. 

1. AB I have entered rather fully into the constellations in 
the Zodiac and north of the Zodiac, they being mostly 
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visible ill 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. CETUS, the whale, is represented by the poets as the 
sea monster that Neptune, at the suit of the nymphs, 
sent to devour Andromeda, for the pride of her mother, 
and which, as we learn, was killed by Perseus. 

3. ERIDANUS, now called the Po, is a river in Italy, 
which had many fine things said of it by the ancient 
poets, who, :finding earth too little to contam their fables, 
have thought Eridanus worthy of a place among the 
oons~llations. It was, according to the fabling poets' 
lays, placed in the heavens for receiving Phaeton, when 
he was thunderstruck by Jupiter in its vicinity·; the 
sistera of that rash youth were metamorphosed into 
poplars, and their tears into precious amber. The 
constellation Eridanus is sometimes styled by astro­
nomers " Orion's river." 

4. Pu<ENIX, the Phenix. ToucAN, the American goose. 
5. ORION. The name of this brilliant constellation, and 

especially remarkable for the three stars in his belt, 
very conspicuous in a starlight night, is formed from a 
Greek word importing "to bring rain," the ancients 
supposing that its rising predicted rain and tempestuous 
weather. AB this constellation is composed of stars in 
the form of a man holding a sword, the ancient poets 
often speak of Orion's sword and girdle.· When Bona­
parte was in the zenith of his power the French and 
German 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, at'tern:ards, 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. · MoNOOERQs, the Unicom. 
7. CANIS MAJOR 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 generally 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 stat (either Sirius or Procyon, 
as 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 inunda­
tion of the Nile answered constantly to the . appearance 
of this star towards the source of the Nile, which 
seemed to warn the husbandman against being surprised 
by the waters, they compared that action to that of the 
animal which, -by barking, gives notice of danger, and 
called this star the dog, that is, the barker. 

8. APu~, the bird of Paradise. 
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9. HYDRA. This constellation consists of a number of 
stars, imagined to represent a water-serpent, and, a.ooord­
ing to poetic fable, was one of the twelve labours of 
Hercules to destroy it. 

10. SEXTANS URANI2E, the sextant of Urania, one of 
the Muses; CRATER, the cup; CoRvus, · the crow; 
CENTAURUS, the Centaur ; LUPus, the wolf; Aru., the 
altar ; TRIANGULUM AusTRALE, the southern triangle ; 
PA vo, the pea.cock ; GBus, the crane ; P1sCis AusTIU.Lis, 
the southern fish ; LEPus, the ha.re ; CoLUMBA N OACHI, 
Noa.h's dove; RoBUB.CA.ROLI, Charles's oak. 

11. CRUX. The Cross is situated near Centaurus, and 
is sometimes called the Ciysiers, and also Orusero. 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 ofredemption, 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 a:rndicula.r at the 
moment when it passes the meri · . 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 a time-piece, that ad­
vances very regularly nearly four IninuUis a day, and no 
other group of stars exhibits to the naked eye an 
observation of time so easily made. "How often," says 
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Humboldt, in his Travels through South America, " have 
· we heard our guides exclaim in the savanna.he of Vene­

zuela, or in the desert ext.ending from Lima t.o Truxillo, 
' Midnight is past, the Cross begins t.o bend.' How 
oft.en these words reminded us of that 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 sight of the Southern Cross, warns 
them that it is time t.o separat.e." 

13. ABoo NA VIS, the sht!;go ; APis, or MusoA, the 
bee or fly; INDus, the In · ; CunrEI.ooN, the cha­
meleon ; P18CI8 VoLANs, the flying-fish ; X!PHIA.S, or 
DoBA.DO, the sword-fish; OFFICIUM, or APPARATUS 
Scur.PToBIS; HrnBus, the wat.er-snake; FoBNAX CHE­
HICA, the chemical furnace ; HoooLOO:rmr, the clock ; 
RETICULUS R.HOHBOIDALIS, the rhomboidal net ; PBAXI­
TELIS, or CESA 8cur.PToBIS ; EQUULEUS Picrorus, the 
paint.er's easel; Priis NA.UTICA, the mariner's compass; 
MA.CHINA PNEUH.A.TICA, the air-pump ; CmCINUs, the 
compasses; QuADBA Eucums, or NoBHA, the rule, or 
Euclid's square ; TELEscoPIUH, the telescope ; M1coo­
SCOPIUH, the microscope ; OcTANS HADLEIANUS, Had­
ley's octant ; BBANDERBUBGIUH ScEPTBUM, the sceptre 
of Brandenburgh; MoNs MENs..E, the table mountain. 

14. The Mri.Jry WAY is that long whit.a luminous track 
which seems t.o encompass the heavens like a swath, 
scarf, or girdle, and which is easily perceivable in a clear 
night, especially when the moon does not appear. The 
Greeks ceJled it Gala~, on account of its colour and 
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ap~ce. The Latins, for the same reason, t.ermed it 
Via Lactea, and we, the Milky Way. Milt.on says:-

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

The cause of the shining appearance exhibit.ad by the 
Milky Way has been a subject of disput.e among astro­
nomers, but DP. Herschel, by a continued series of 
observations, is confirmed in the opinion that this lucid 
zone is composed of a most ext.ensive stratum of stars of 
various sizes, whose number const.antly increases and 
decreases in proportion t.o its apparent brightness to the. 
naked eye. In making his observations through his 
grand telescope on the Milky Way, he says that he has 
had fields of view that contained no fewer than 588 
stars, and these were continued for many minutes, so 
that in a quart.er of an hour he has seen one hundred 
and sixteen thousand l!ltars pass through the field view 

. of his t.elescope. Every improvement in his telescopes 
has discovered stars not seen before, so that there 
appear no bounds to their number or to the extent of 
the universe. 

15. Having thus given a familiar account of the oon­
st.ellations, it is scarcely needful t.o impress the minds of 
our young students with an idea of the greatness, good­
ness, and omnipot.ence of that Deity, in whom we live and 
move and have our being. Such sentiments must 
naturally arise in the mind of every rational being. 
Perhaps our wonder and a.dmira.tion of this wonderful 
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order of. things will be bett.er displayed by a respectful 
silence. Dr. Young says :-

There dwells a noble path<fs in. the skies 
Which warms our passions, proselytes our hearts. 
How eloquently shines the glowing Pole I 
With what authority it gives its charge, 
Demonstrating great truths in style sublime I 

QUESTIONS. 

What' was Cetus? What is the modem name of Eridan118, and 
why was it placed in the heavens? Give the English for Pha:mix 
and Toucan. Give a description of Orion, and why it was so. 
called. Give the English of Monoceros. Describe Canis Major 
and Canis Minor. Which are the Dog-days, and why they were so 
called by the Egyptians? The English of Apus. What was 
Hydra? Give the English of Sextans Urani111, Crater, CotvUS, 
Centaur118, Lup118, Am, Triangulum Australe, Pavo, Gr118, 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 Cmx. Give the English of Argo Navia, Apis or 
Musca, Indus, Chameleon, Piscis Volans, Xipbias or Dorado, 
Hydros, Fornax Chemica, Horologium, Reticulus Rhomboidalis, 
F..quuleus Pictorie, Pyxis Nautica, Machina Pneumatica, Circinus, 
Quadra Euclidis or Norma, Telescopium, Microecopium, Octane 
Hadleianus, Branderburgium Sceptrwn, and Mons Me~. 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 should learn from the contemplation of the constellations 
and the study of Astronomy? · 
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·CHAPTER XXXVI. 
ABOUT NEBULES, COMMON NEBt:LllS, STELLAR NEB\JLES. 

PLANETARY NEBl.:LES. 

1. AND it is not even at the visible fixed stars that we 
can stop. When the heavens are ex8.mined with a. good 
telescope, the same appearance, with respect to the 
distribution of ~e stars, is still observed as when they 
are seen by the naked eye. In some places th~ 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 sma.11 
luminous spots, of a cloudy appearance, which we thence 
call nebulm or nebules. 

3. 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 a. nucleus or centre, surrounded by 
a nebulous or cloudy atmosphere. . 

4. Accompanying the cluster of stars in a. preceding 
chapter, you saw a. nebula of a. spindle shape, or like a 
light dash upon the face of the dark heaven. On the 
opposite page a.re two figures of nebules of other forms ; 
that upon the right hand bearing some resemblance to a 
dumb-bell, or to an hour-glass, of bright matter, im­
mersed in a thin hazy atmosphere, by means of which an 
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oval form, or that of an oblat.e 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 nebulas ; 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 M t.o cause each of them to fill a space equal to 
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that of the orbit of Uranus, or the whole of the solar 
planetary system I Such a magnitude, however, for 
nebules, is insignificant, compared with the same mag-
nitude for the single star Vega, or a Lyrm. . 

6. But the term nebul93, or nebu'le, has been used in 
more senses than even the two I have jnst mentioned, 
since the time when, in the seventeenth century, Cassini 
called the Nebule of the Sun, his supposed matter of 
that appeai:ance which is at present called the Zodiacal 
Light. I shall tell you about the Zodiacal Light in 
one of my ensuing chapters. . 

CHAPTER XXXVII. 
ABOLT THE JIILKY WAY, CALLED BY SIB WILUAll BEBSCHEL THE 

PROJECTION OP THE NEBULE OP THE EARTH. ABOLT AN ASTRO­

NOMICAL DISTBIBUTION OP THE REGIONS OP THE BEAVD. THE 

MILKY WAY BoHETIHES CALLED 8AillT JAMDl'B WAY. 

1. Sm W ILLiill ffimsoHEL set down the positions of no 
fewer than two thousand nebules ; and, in a small por­
tion only of the Milky Way, he counted fifty tho1181\lld 
distinct stars, and thought he saw indistinctly twice as 
many more. 

2. The Milky Way is the white or milk-like band 
which stretches acrose the sky from east to west, and 
the whiteness of which is found to consist in the li~ht 
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 
mlled Saint James's Way. 

3. Sir William believed the ~ 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 s1)08k; thus placing the Milky Way at a still 
greater <tistallce from us than the most distant of the 
fixed stars ! · 

0 
The place of the Snn. 
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4. The thickness of the Milky Way is small, com­
pared with its length and breadth. Sir William 
Herschel 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 corilJ>OBing only a milky film. 

6. When it is remembered, however, that many of the 
acknowledged clusters of stars (and the Milky Way 
among the rest) "appear to unassisted vision like thin 
white clouds or vapour," and are compared with" milky 
films," is there no hastiness 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 heaven, as they depart from the earth, 
appear susceptible of astronomical arrangement, as in 
the diagram m the preceding page.• 

8. In allusion to the famous Roman or Roman­
British road, called Watling Street, which; beginning in 
:{A>ndon, runs so far throughout the kingdom, an old 
English poet has called the Milky Way'' the Watling 
Street of the sky.'' · 

• For a fuller explanation of this diagram, account.a of the 
nebulcs, and various other astronomical and general information, 
see " Burford Cottage and its Robin Redbreaat : a Village Tale. 
By the Author of Keeper's Travels." . G I 
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CHAPTER XXXVIII. 
PARLEY TELLS ABOl:T THE SOI.AB 8Ylll'BK, OB llYSTEll OP THE Bl°N. 

1. I :w:.;x led you on, my little ones, from the moon to 
the sun ; from the sun, to the distinct and visible st.are, . 
(visible either to the naked eye, or through the magni­
fying power of the telescope,) including the multitude 
of stars which make up the whiteness of the Milky 
Way; and then I have told you of the ~ebules in the 
still further heaven, which are clouds of more distant 
sfan:I, or what some have called clouds of star-dust ;­
N ebulee, in the midst of some of which stars are still 
partially distinguishable ; but which, for the most part, 
some consider 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, which 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 ~inion of Sir 
William Herschel and others, the Milky Way is but the 
p_rojection or visible boundary of the N ebule of the 
Earth, 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 St.are, 
or those stars which we can distinguish one from an:. 
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other, instead of losing them in cloudy vapolir-looking 
clusters. 

3. I have told you, also, that we might call this 
Nebule of the Earth, 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 si~ a very different 

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

4. After risin~, therefore, from the comparison of a 
be.lloon, to that smgle and familiar celestial body which 
lights us by night, and which we suppose 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 N ebules, to the N ebule 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 
withm reach of our discoveries. Let us talk, now, 
therefore, of tho 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 swn. 

6. But the Solar System is an assemblage of celestial 
bodies, including the earth ; all dependent upon tlie sun, 
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all moving round the sun, all keeping for ever near it ; 
an!! therefore all belonging to it. 

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 planetary stars; or, mov­
ing stars, or moving luminous celestial bodies. . It is 
thus that Planets are distinguished from Fixed Stars. 

8. But these planetary or moving bodies, which be­
long to the sun, 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 Planets, or planets which 
(like the moo11 around the earth) move around the Pri­
mary Planets to which they belong ; and only move 
round the sun as in attendance upon the. Primary 
Planets ; like little boats that are drawn after great 
ships. 

10. 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 so111etimes 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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as of the phrase, the System of the Unive~, is doubt­
less to be traced to the time when the Earth was re­
garded as the centre of the Universe, and even as, the 
Universe it.self; 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 planet.a (the 
Earth being one) which compose the system, the sun 
being it.a centre ; therefore this sygfem is sometimes 
called the Planetary System, rather than the Solar 
System. 

CHAPTER XXXIX. 

ABOUT AN OBRBBY OB PLANETABlUJI. 

1. FROM the 88Dle reference to the pla.netB, 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 the several bodies, and the 
movement.a of the bodies, belonging to the Solar System, 
or the Planetary System,) is sometimes called a. Planet­
arium, as it is also SQIDetimes called an Orrery. 

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 as t.o be in their respective places on the ecliptic for 
any day in the year. 

3. You perceive that through the centre ~f the plate 
a. strong bl'888 stem passes, on which is a brass ball, t.o 
represent the sun ; and that round the stem are different 
soCkets, t.o carry the arms by which the several planets 
·are support.ad. 

4. The planets themselves are represented by. ivory 
balls, having the hemispheres which are towards the sun 
white, and the other black, to exhibit their respective 
phases. These a.re moveable, and may be taken oft' or 
put on as occasion may require. About the primary 
planets are placed the secondary planets or IpOODS ; and 
the motion, requisite to produce the various phenomena. 
of the appearance of the whole; is effected by turning 
the handle, which communicates with a. train of wheel­
work, concealed in the circular brass oox under the 
uyper plate. A small lamp, instead of the ball, is some­
times placed on the centre stem ; and this has a plea.sing 
and instructive effect, because it actually enli~htens the 
part of each planet that is turned in its direction. 
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CHAPTER XL. 
ABOUT THE PRIMARY PLANETS. ABO'CT ASTEROIDS. 

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

primary planet.s. These are now to be reckoned. twelve 
m number. You will perceive that the names of eleven 
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are Mercury, Venus, the Earth, Mars, Jupit:er, Saturn, 
Herschel ; and those of the four smaller planets, Vest.a, 
Juno, Pallas, and Ceres ; to which is to be added o. fifth 
new and minute planet or asteroid, discovered a.t the 
latt:er end of the year 1836, by the lta.lian astronomer 
Cacciatore. 

2. They are all great bodies, but some are bigger 
than others. The :five last are smaller than the rest, 
and a.re · sometimes called ast:eroids ; which latt:er 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 ast:eroids, 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 million& of miles. 

4. It is difficult, if not impoBBible, 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. minut:e. Yet it would take a. pigeon, 
were it to fly with its utmost speed, night and day, at 
1088t 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 Syst:em are visible to the naked 
eye, and that some are not. All the seven primaey and 
larger planets may be seen on a. clear night. one of 
the ast:eroids, or lesser though still primary planets, may 

m ,,;,edb,Google 



THE SUN, HOON, AND STARS. 153 

also sometimes he seen. All these bodies are continu­
ally changing their places in the sky. At one time, 
Jupiter may he seen at one :part of the heaven; a few 
weeks after, it will he seen m another part; and the 
same may he 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 wat.ched in the 
heavens ; and causes them to he called planets. 

QUESTIONS. 

I. What are the names of the seven planets? 2. What of the 
five asteroids ? What is the mooning 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 sun? How 
long would it take a pigeon, even if it could fly, constantly t.o fly from 
the earth t.o the sun? 5. Are all the bodies belonging t.o the solar 
system visible t.o 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 XLI. 

PARLEY TELLS ABOUT lllEBCt"BY. 

1. I WILL 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 
phases as the moon. That is, sometimes it appears to 
be round, and sometimes but partly round. These 
various appearances are to be accounted for in the same 
way as the various appearances of the moon. 

3. 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. Being the nearest planet 
to the sun, its light is exceedingly brilliant; and its 
body and atmosphere are imagined to be seven times as 
hot as on the earth. It is said, that if there were water 
there, it would be illl)llediately 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 seldom see the planet Mercury. It 
travels with the sun, and iB' 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. Exa.mined ~h the t.elescope, Mercury appears . 
of an emerald-gr · 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 snn? 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. VENUS 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 consequently its days and nights are about as long 
as ours. It revolves round the sun in seven months and 
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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 88 ijght, and twice 88 hot; in Venus, during its 

. summer, 88 upon the earth at the same season ; and the 
winter in Venus.is twice 88 cold. 

2. Sometimes this beautiful planet is seen· in the east, 
before the sun rises ; and it is then 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 oft.en. Its light is very 
white, and I think it the most beautiful of all the 
planets. It apJ>ears larger than any other ; but this is 
partly because it is the nearest, and partly because it is 
80 bright. 

3. Sir John Herschel relates, that in the climate of 
the Qape of Good Hope, Venus shines so brightly, that 
the most minute parts of objects, such 88 the leaves of 
tr0!*!, a.re perfectly well distinguished by its light ; and 
this not only by contrast, (as when such leaves are 8een 
against a white wall,) but even when lying upon the 
ground. 

4. The light afforded by Venus is in every country 
found remarkable, so that this planet has always arrest.eel 
great attention. Its brightness, its successive phases, · 
and its magnitude, seem Ui have conspired to · make it 
regarded 88 a sort of smaller but yet second moon. 
Even in our northern skies, Venus is 80 very brilliant 
88 to be sometimes seen by daylight. 
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5. But the greatest apparent brightness of Venus is 
discovered periodically. This is at intervals of eight 
years, or when (the Earth's 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 spots. On the 19th of June, 
1780, Sir William Herschel saw the spots represented 
in this figure ; where d c is a darkish blue spot, and c e b 
a lighter spot. He supposes the spots to be parts of 
the real surface of the planet, seen through openings in 
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its atmosphere ; and that the great density 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 sup:Posed 
to have estimat.ed 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 sutpasses Chimborazo, in South America, by 
twenty-four thousand feet ! The whole height of Chim­
borazo is less than twenty-two thousand ! 

QUESTIONS. 

I. 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 snn? AtwhatratedoesVenus travel round the snn? 2. When 
ia it called the morning star? When the evening star? Why does 
it appear larger than the other planets? •· 

CHAPTER XLIII. 
ABOt:T THE EARTH. ABOUT THE ABHJLLABY SPHERE. 

1. THE next planet to Venus is the earth. It is eighfy­
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
~o thousand and twenty-six square miles ; nearly 
three-fourths of which are covered with water, I shall 
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 ecliptic. This line is always 
laid down on the artificial gfobes, divided into twelve 
distinct portions, each containing thirty degrees, and 
marked with the twelve signs of the zodiac. 

3. The ecliptic, which, as you have before f!een 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 UJ?On an axis within 
a silvered horizon, which is divided mto 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 HAB8. 

1. MA.Rs is one hundred and forty-four millions of miles 
from the sun. It turns round on it.a axis once in twenty­
five hours. Of course, it.a days and nights are a little 
longer than ours. It revolves round the sun once in 
about two years. It travels in it.a orbit at the rat.a 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 Daked eye. It 
is of a remarkably red colour. When observed through 
a telescope, sometimes very singular figures appear 
upon it. 

2. The first and second of the round pictures in the 
following page show you appearances observed upon the 
disc of Ma.re in the year 1719, when that planet was in 
opJ><?sition to the sun, and looked superior to J upit.er in 
bnghtness and magnitude. A long belt, as you have seen, 
extended half way round the planet, and was joined by a 
short.er belt, forming together an obtuse angle. 

3. The remainder of the pictures, and the three that 
follow, compleU! all the permanent and equatorial 
appearances of the :elanet, as they are seen to follow 
e8Ch other in immediat.e succession, while the planet, in 
the' revolution of its day of twenty-five hours, turns 
upon it.a axis. 

4. The very luminous ring-like ap~G~' of 1which 
01, 1ti7ed by OJit8. e 
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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 would not remain fluid on the globe of 
Mars, even at its eq_uator ; and in its temperate zones 
even alcohol and qwckeilver would freeze. This is one 

of the celestial bodies, therefore, where nothing like the 
earth's could live, either animal or vegetable. Mars 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 which now follows, the whole of the 
preceding figures are exhibited together, in a device 
ingeniously contrived by Sir William Herschel; thus 
serving to display, as in one map, all the permanent 
figures round the equator of the globe of Mars. 
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QUF.STIONS. 

1. How far is Mars from the sun? How long is it turning on its 
axis? How long revolving round the sun? At what rate does 
Mars travel in ita orbit? What or ita light and beat? Clan it be 
seen by the naked eye? What colour is it? How does Mars 
appear through a telescope ? 

CHAPTER XLV. 
ABOUT VDT.&., JUNO, PALLAS, OBBllll, .um TBB PLANBT DISOOVBBED 

IN 1886. 

1. NEXT t.o Mars, and before we arrive at Jupiter, come 
the five lesser, but still primary planets, which I have 
former~ntioned, and which are called new, because 
newly · ered. 
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2. The first of these is Vest.a. It is two hundred 
and twenty-three millions of miles from the sun, and 
revolves in its orbit round the sun in three 1ears and 
eight months. The ti.me ofits revolution on Its axis is 
not known. Its light is a pure white, and it may some­
times be seen with the naked eye. 

3. Juno is two hundred and fifty-three millions of 
miles from the sun. It completes Its revolution in its 
orbit in four years and four months, and is supposed to 
tarn on its axis in twenty-seven houri!. 

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 ti.me in which it 
turns on its axis has not yet been ascertained. Its 
diameter is computed at little more than seventy-nine 
miles ; ao that a human inhabitant, if it had one, could 
go round his world, in one ofour steam-carriages, in the 
space 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 
of all these lesser planets ; for they are a little Wnily by 
themselves, and have 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 88 Pall88. 
In performing its revolution, it crosses the orbit of the 
mtter. . 

6. These four little planets have been discovered by 
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astronomers but within a few years past. They are 
very small, and it has been imagined, by some ~ne, 
that they once formed one great planet, which was 
burst asunder by a terrible convulsion, and sepe.rated 
into small part& I suppose you know that stones have 
sometimes fallen from the air upon the earth. These 
stones are called aerolitee, or met.eoric st.ones. Now it 
has even been idly imagined, that these meteoric stones 
which have also been fancied to come from the moon, 
and have thence been denominated eelenitee, have come 
down upon the earth through the bursting of the great 
plan0t out of which these lesser ones may have been 
formed! We shall have more to say, presently, about 
these aerolitee. 

QUESTIONS. 

i. What are the five le11er primary planets? 2. How far is Vesta 
from the sun? How long ia it revolving round the ll1lll ? 8. How 
far is Juno from the sun¥ How long ia H11 revolution round the 
ll1lll? How long is it turni~ on its axis? 4:. How far is Pallaa 
from the sun? How long is d revolvinf round the sun? 5. De­
BCribe Ceres. 6. Ia there much known o these four le1111er planets? 
Can they all be seen by the naked eye? What have some pel'llODI 
imagined? What has been. imagined concerning meteoric atones? 
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CHAPTER XL VL 
ABOUT THE Fil'Tll OW PLANl!J'l', Oil PLANZT DISOOVDED JN lTALY, 

IN TBB TUil 1886, BY BIGNOB CACCIATOBB. 

1. BUT 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 
Italian astronomer Cacciatore. 

2. I have not yet heard of any name that has been 
given to this :elanet ; 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 its year, or period of revolution 
in its orbit, at three of our terrestrial yea.rs. 

8. In my representation of the planetary system, at 
page 151, I have ventured to place this New Planet of 
Cacciatore between Ma.rs and V eeta. 

CHAPTER XL VII. 
ABOUT JUPJTEB. 

1. AT an immense distance beyond Mars, and beyond 
these lesser planets, is Jupiter, the largest planet of the 
system. Its diameter is eighty-nine thousand miles, 
and it is more than a tholl88.nd times lar~er than the 
earth. It is four hundred and ninety millions of miles 
from the StJn, and performs its revolution round it in 
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twelve years. It turns round on it.a axis in less than 
ten hours. It.a days and night.a, therefore, are not half 
so long BB ours. 

2. The degree of heat and light in Jupiter is 
reckoned at twenty-five times less than on the earth. 
It hBB been said that if there is water there, it must be 
always frozen. It must also (it h8B likewise been said) 
be almost 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 spaces 
of time : the nearest goes round in about two days, and 
the furthest in about seventeen days. It.a amount of 
moonlight, therefore, must be great, and compensates, 
perhaps, for .it.a distance from the sun. 

4. Jupiter, when viewed through a telescope, has a 
great many singular appearances. Belt.a and bands, 
sometimes light, and sometimes dark, seem to extend 
across ii, as represented in the following figures :-

Fig. l. Fig. 2. 
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5. In what you see here, figures 1 and 2 represent 
Jupiter as viewed through an achromatic telescope, 
with a 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 BOlar system. Through the 
attraction of gravitation, it disturbs or influences the 
motions of the earth ; and even its satellites disturb 
what would otherwise be the motions of comets. Yet 
(as ascertained by the process referred to '!!n:Jl page 
62) the mass of one of those satellites (the est) is 
sixty-five millions of times less than the mass of the 
sun. 

7. Many astronomical truths are obtained only 
~ugh observation of Jupiter and its satellites . . 
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QUF.STIONS. 

I. Where is Jupiter ? Which is the largest planet? What ia 
the diameter of Jupiter? Its distance from the sun? How long 
is its revolution round the sun? How long is it turning on its a.xis? 
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 SATUBN. 

1. SATUBN is nine hundred millions of miles from the 
sun, and performs its revolution in about thirty yea.rs. 
It turns on its a.xis in little more than ten hours. It 
is supposed to be eighty times colder upon this planet 
than u:pon the earth. Saturn is seventy-eight thousand 
miles m diameter; and, excepting Jupiter, it is the 
largest of the planets. 

2. Sa.tum has seven moons or satellit.ee, which re­
volve round it in different periods of time : the shortest 
period is one of our solar days, and the longest eighty 
days. 

8. Sa.turn is surrounded. by an immense thin ~' or 
rather by two rings, one within the other. These nngs 
tum round the planet from west to east, and complete 
their revolution in ten hours. The light of the sun, 
18.lling upon them, gives them a bright appearance, 
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even bright.er than the planet itself. When viewed 
through a t.elescope, Sa.turn appears to have spots and 

belts upon its face, like Jupiter. Stare 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 BUrfuce of the planet, is about 
thirty-four thousand miles. 

QUESTIONS. 

1. How far is Satnm from the sun? How long is it r~volving 
round the sun ? How long turning on ita axis? Is it colder upon 
&turn than upon the earth? What is the diameter of Saturn? 
2. How many moons has it ? 8. By what is it surrounded ? Do 
these rings revolve round Saturn? What makes them look bright? 
How does Saturn appear through a telescope? What are some­
times seen between the rings and Saturn? How far is the nearest 
ring from Saturn? 
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CHAPTER XLIX. 

ABOUT THB PLANBT 1UCB8CBEL, OB UB.Uroll, OB THB GEOBGIUK BII>Ull. 

1. Tms planet is eca.rcely visible t.o 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 o~ his au~ p~tron, King 
George the Third, n&Jned it Georgium · S1dus, 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 
years. The time in which it turns round upon its axis 
is 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 satellit.es or moons revolving round 
this planet, but not a great deal is known about them. 

QUESTIONS. 
1. Is Herschel a planet? When was it found to be one? What 

other names has it? 2. How far is Herschel from the ll11I1? How 
long 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. 
ABOlJT THE Jl:OTIONS OJ' Tll1ll PLABBTS. 

1. I :MUST now beg the particular attention of my little 
readers t.o what I am going to say. The planets, or 
planets and a.steroids, of which I have been telling you, 
have each of them two motions. That is, they all turn 
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 stick its 
axis. Now, turn the stick round, and see the apple turn 
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. 

8. Now, suppose_ you take an apple, and tie a string 
t.o the stem of it, and whirl it about your head. We 
will call the circle, or path in which the ap.J>le flies about 
your head, its orbit. So, ·if you whirl it swiftl:y, the 
apple will go round in its orbit, or go round your head, 
a hundred and fifty times in a minute. 

4. Now the planets go round the sun in their orbits, 
or in great circles, just as the apple tied to a string files 
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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 
shorter space of time. 

5. The earth goes round the sun in its orl;>it 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. We, 
who live upon its surface, proceed along with it in its 
journey ; and are therefore home along at the prodigious 
rate of about sixty-four thousand miles an hour, or 
about eleven hundroo miles a minute ! 

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

QUESTION~. 

1. What two motions have all the planets and asteroids? 2. How 
often does the earth turn round upon it.e axis? What ia the axis of 
the earth? What ia the orbit of the earth ? Do all the planets 
tum 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 e&rtb travel in a day? How many 
miles are we carried through space upon the earth in an hour? 
How many in a minute? 
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CHAPTER LI. 
PAJILD' TBLU ABOllT TBB UOCllQ)ABY PLAlOT8, OB IATBLUTD, 

OB MOONS. 

1. I HA VE told you something about all the primary 
planet.s, or planets more commonly so called ; but I 
have not .yet told you about the secondary planets, or 
moons, or eatellit.es, or attendants upon some of the pri­
mary planets. 

2. A satellite 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 eatellit.es or secondary planets of Jupiter, 
Saturn, and Uranus, are called moons, only because they 
resemble the moon, which is the single satellite, or se­
condary or attendant planet, of our primary planet the 
earth. 

QUE8TIONS. 

1. What about secondary planet.a? Satellites? Moons? 2. What 
is a atellite? Why is the moon called a 11atellite? S. How many 
11atelli&esormoonsba8Jupiter? Saturn? Uranus? 4:. Wbyarethe 
satellites of Jupiter, Saturn, and Uranus called MooDB? 
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CHAPTER LII. 
ABOUT ALL TBB PLAlB'1'8 TOGBTBEB, AND ABOUT TBB OBBlTB OJ' 

TBB PLANETS. 

1. I RAVE now t.old you about all the planets belonging 
t.o the Solar System. AB I have t.old you before, they 
all revolve round the sun, from west t.o east, in great 
circles, called their paths or orbits. Some of these 
planets are nearer the sun than others. The nearest is 
Mercury, which is thirty-seven millions of miles from 
the sun. The furthest oft' is Herschel, or Uranus, or 
the Georgium Sidus, which is eighteen hundred millions 
of miles from the sun. 

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

3. All these planets, so far as known, turn on their 
axes, or perform their diurnal revolutions in different 
spaces of time. Jupiter turns in little less than ten 
h.ours, which is the shortest time. Mars turns in 
twenty-five hours, which is the longest time in which 
any planet performs its diurnal revolution. Thus 
Jupiter has tlle shortest, and Mars the longest days and 
nights of any of the planets. It appears that the 

m ,,;,edb,Google 



THE SUN, MOON, AND STARS. 177 

largest planets turn, or revolve on their axes, in the 
shortest time. 

4. Ai?, planets move at different distances from the 
sun, the orbits or circles in which they move are of dif­
ferent lengths. Consequently, they 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 eighty­
four years. 

rn,,,;,ed by Gwog I e 
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5. All the planet.a are round, or nearly round, or 
spherical The earth is about twenty-five miles further 
through, 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 spheroids. 

6. The planet.a move in their orbit.a with different 
degrees of velocity ; those nearest the sun the swift.est. 
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 Qan walk 
acroSB 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 BlXty-four thou­
sand, and Mars at the rate of fifty-five thousand miles 
an hour. 

8. The planet.a being at different distances from the 
sun, receive different degrees of light and heat. At 
Mercury, the heat and light are supposed seven times as 
great as upon the earth. If any of our animals or 
plant.a were carried from the earth to Mercury, they 
would immediately perish, from the exceBBive heat. If 
there are such creatures there, they must be imagined 
of different natures from those of the earth. 

9. The degrooa of light and heat at Uranus are 
assumed as three 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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as it must seem t.o us probable, is very dim, like our 
twilight. The cold must be greater than we can con­
Ceive. hy of the plants or animals of our world would 
be instantly frozen t.o death there. There can be no 
water there ; for in such a degree of cold, it would be 
instAntly converted to ice, as eolid as our rocks. 

10. You remember that several of the prime.ry planets 
have moons, or satellites, or secondary planets, revolv­
ing around them. The earth has one, Jupiter four, 
Saturn seven, and Ura.nus six; in an, eighteen. 

11. Thus I have told you of the seven larger primary 
planets, Mercury, Venus, the Earth, Ma.re, Jupiter, 
Saturn, and Ura.nus. I have t.old you of the five aster­
oids, or lesser primary planets, CQunting the planet so 
lately discovered by Cacciatore. I have also told you 
of the eighteen satellites or moons which move in their 
orbits round their several primary planets ; and I have 
told you of the two great bright rings which move round 
Saturn. 

QUESTIONS. 

I. Iu whit direction do all the planet.s revolve round the aun? 
Which planet is · the near08t to the sun? Which is the furthest 
from the sun? 2. Which is the smallest planet ? The largest? 
How much larger is Ju:piter than the earth? S. How long is 
Jupiter turning on ita IW8? How lo~ is Mara? Which planet 
has the longest days and nights, and which the shortest? 4. How 
l<>DJ is Mercury revolving round the sun ? Is this the shortest 
penod? What is the longest revolution round the sun? 5. Are 
the orbita of the planeta round? What ftgure are they? Are all 
the planeta round? Why is the earth called a spheroid? 6. Do all 
the planeta move with the same velocity? Wk~~~ uf ~e,~ eve 
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the ewifteat ? 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 beat and cold? What degrees bas Mercury? 
What would happen to onr animals or plants 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? Clan there be any 
water there? 10. How many satellites, or mooll8, or secondary 
planets, are there in the Solar System? What planets do they 
belong to? 

CHAPTER LIII. 
ABOUT· THE OBB1'111 01' THE PLAN.E'l'll. 

1. I JCUBT 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. 

\ 

\ 

// 

1 

! 
i 
i 
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-----

Oval, or Elliplia. 

2. The planetary orbits, as I have t.old 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 
primary planets, do really move. The sun, or earth, or 
other planets ( s), is not really the centre ( c) of their 

motion, or of their or'bit, A D B E ; but is always far 
away upon one side, as s o, or else far away upon the 
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other, as o s; and it is from this same figure of the 
:elanetary orbits, that the planets, primary and secon­
dary, a.re always varying, a.s they perform their revolu­
tions, their distances from the sun, or from the planets 
round which they revolve. 

3. ~ou can easily ~m, for ~~ple, that when a 
planet 18 at A or B, it 18 much neater to the sun, or the 
earth or other planet, s or s, than when it is at D or E. 

·------· . 

CHAPTER LIV. 
ABOUT OOJJD:'l'll. 

1. I HA VE told you of thirty heavenly bodies revolving 
round the sun ; that is, of twelve primary planets, and 
eighteen moons, satellites, or secondary planets. But 
these are by no means all the bodies belonging to the 
Solar System. It is even probable that there are still 
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many planets, whose size is 80 small, or their distance 
from the earth 80 great, that they 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 appendages. Some­
times these appendages are faint in light, and short in 
length. Sometimes they are 80 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 time, 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 doo.th by the comet ! 

4. Comets revolve round the sun like the planets, 
except that their orbits are far from being so noo.rly 
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 a:pproach the sun and make 
their circuit round it withlli the period 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 ~elebmted 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 17 44, according to M. Chezeaux ; and one 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 to. 
take particular notice of it, because of its resemblance to 
the telescO']Jic accounts of the comet of1835 and 1836. 

9. The nucJeus of the comet, and the roots, as it 
were, of the tails, appear in that part of the figure which 
is only outlined. My little readers must suppose a vast 
space in the heavens, between the UP.per part of the 
oatlines and the finished ends of the tails. These, 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 apP!:ar? Are the tails of comets long, or short ? 
2. Are comets of different sizes? 4. Do comets revolve round the 
1111n? Whl\t 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 lost one thousand eight 
huqdred and forty-seven years? 5. Do comets form part of the 
Solar System? 
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CHAPTER LV. 
SOHETJIJNG HOBB .ABOUT OOllE'l'I!. 

1. Co?tlETs, or cometary stars, have their name from 
the word coma, signifying " hair ;" so that the real 
meanin$ of the word comet is "hairy star." But again, 
by " hair," in speaking either of a comet, or of the sun, 
is meant its rays of light, or the li~ht which either 
appears to issue from it, or by which it 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 
ilame of" hairy star," and the expression of the "horrid 
hair" of a comet, when Milton says, that Satan 

---like a Comet burned, 
That fire the length of Opbiuchll8* huge 
In th' Arctic sky, and from his horrid hair 
Shakes pestilence and war ;-

where, also, you find an allusion to the superstitious 
belief in inischievous influences from comets. 

2. But this hair or wpreading 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 11aw a peacock with a fiery tail; 

• The name ot a constellation. Google 
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and here, the tail, otherwise called the train, is the 
name given to the hair or light. But the same light is 
otherwise called the beard ; and thus comets are some­
times spoken of, not as tailed stars, but as bearded 
stars. 

3. The reason why the spreading light, or spreading 
hair, of a comet, is sometimes called its tail, and some­
times its beard, is (as I have now led you to guess) 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 ; BO 

that it sometimes comes before the comet, and sometimes 
follows after. 

4. For the present, you must suppose that every 
comet is in itself a globe or ball, like the sun or moon, 
or like any other star or planet ; including the earth, 
our own ball 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 position 
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will seem t.o us t.o be, in respect of it.a own nucleus or 
head. For, here, A being the sun, Ba comet approach­
ing the sun, and o the same comet departing from it ; 

then, the comet as represented at B will be said t.o have 
a tail, 't>r hair, or tail or train of light behind.Git.a nu,cleus, 
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. or head, or body ; while the same comet, as represented 
at c, will be said i;o be bearded, or i;o have hair pro­
jecting in front of the nucleus, head, or body, or chin. 
For to our eyes, the first will seem to follow the comet, 
and the second to come before it. 

5. Nor a.re these two aspects the only ones in which 
the same comet, in different parts of it.s course, can show 
it.self to us. We may see it, (as at D and E, or at any 
point between Band o and o and B,) foreshortened more 
or less, and showing neither at one end nor the other 
its BP.reading hair or light behind it, but (more or less) 
it will seem to be around it ; like the mys 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 
c will represent the two. side views. of the same comet 

A 11 c 

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 be.ck views (B 
and it.a companion) would answer to the :figures D and E 

in my diagram, and show us when the spreading hair 
or light of the comet (spreading much wider, and higher 
and lower, 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 point.a between, how it might 
appear more or less lengthened, or more or less 
Cll'Cular. 

6. But this leads us to the understanding of other 
names of comet.a. Sometimes, they are neither called 
bearded stars, nor yet said to have trains, or trails, or 
tails, but are spoken of as blazing stars, without more 
particular des:!t:on ; and this is more convenient 
when their spr · g hair or light neither follows them, 
nor comes before; but appears to surround them like a 
man's hair his head, or like his mane the head of a lion, 
or like it.a rays the sun it.self. 

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

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

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

10. It also appears that the light of comet.a, however 
effulgent in it.self, shows dimly when brought into con­
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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 repaesing acrOBB 
the planetary orbits of our system. 

CHAPTER LVI. 
ABOUT HALLEY'S COlllET, OB0 THE OOlllET or 1835 AND 1836. 

1. THE 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 singularity of figure, which have so much 
contributed to make the history of comets generally 
trikin 

s 2. J'{.; importance consisted in the verification, by its 
appearance at that particular time, of the calculation of 
Dr. Halley, from whose name it is called Halley's 
Comet. 

3. Its appearance, in conformity with the calculation, 
supported the doctrine, that comets are permanent 
bodies, and move in fixed though eccentric orbits, and 
are not of the transitory nature of meteors, es many had 
come to suppose. On that account, the year 1835 had 
been looked forward to by astronomers with extra­
ordinary interest ; and, whether the calculation was to 
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be successfal or tt.o fail,' had been called " an epoch in 
astronomy." · 

4. Dr. Halley was a man of the most brilliant and 
divel'Bified capacity and ~uirements, who lived in the 
time of Newt.on. He died m the year 1742; but, upon 
astronomical grounds which were offered by Newt.on, his 
study of the cometic phenomena had led him to believe 
and publish, that the comets of the years 1456, 1531, 
1607, and 1682, were returns of one same comet, thus 
periodically 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 1759; 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 reappearance in the year 1835 was exactly at 
the time, and in the very place, assigned to it by the 
astronomical f.rediction ; and its actual arrival at its 
perihelion• a httle before noon on the 16th of November 
m 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 nucl-, 
aee the notes a little fnrther on. . G I 
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and that it wanders from the sun for seventy-five years, 
t.o twice the distance of Uranus. This enormous orbit 

is four times longer than· it is broad ; it.a 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, than in 
the remote point of its orbit. In the one position, the 
sun will seem to be four times larger than he appears to 
us; and at the other, he will not be apparently larger 
than a star."• 

9. In point of figure, and as seen by the naked eye, 
or even by the help of ordinary telescopes, the appear­
ance of this comet in 1835 and 1836, (for the ea.me 
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 and in the Southern hemispheres, it 
presented very peculiar and interesting sights. 

10. On the first appearance of this comet, early in 
the month of August, 1835, it seemed merely a globular 
mass of dim vapour, without a tail. According 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 change8 of aspect. The nucleus, which had become 
cleaf and well-defined, like the disc of a planet, was 
seen, upon one occasion, to grow apparently 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 Sciences. 
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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 a burning coal, out of which there issued, in a 

direction nearly opposite to that of the tail, a divergent 
flame, varying in mtensity, form, and direction; appear­
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ing occasionally even double, and suggesting the idea of 
luminous gas bursting from the nucleus. On 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 approach to the sun in the year 
1682 ; and something of the ea.me kind, in another 
comet, has been shown in the figure in my preceding 
chapter. 

12. The a:epearances of Halley's comet in the 
Southern heIDISphere, on its return from the sun in 
1836, are described 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 interested 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 
0836]. In its passage from its perihelion,• it must 
&ave lieen seen with great difficulty in Europe, for its 
physical aspect was quite changed [from what it pre­
sented on its approach]. For a long time it had no 

• Perihelion is the name of that point in the orbit of a planet 
which is neared to the snn. It is formed from two Greek words, 
peri, near, and 1ielia., the sun. Aphelion is the name given to the 
point exactly opposite to the perihelion; or that at which a planet 
or comei is furtl}est away from the snn, or at its greatest diBtallC6. 
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tail ; the parabolic envelor.e of the he.ad 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 I 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 the general mass. Thi8 cometic 
nucleus dilated less rapidly than the envelope ; and at 
the end of the period of being visible the tail itself 
became imperceptible." · 

14. ThiB, 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, 

• Micrometric obeervatione are obeervatione made with a micro­
~. an inetrument for mea8Ul'ing nnall apacee; of which the 
name ia derived from the Greek miCf'OI, emall, and memm_ a 
meaaure. 

t The word t1ucleua properly means a kemel or flut; but also 
anything about which other things are gathered. 
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of the Christian era, are the most ancient of those whose 
orbit.a have been traced, their elements were computed 
from Chinese observations. 

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

CHAPTER L VII. 
ABOUT SHOOTlliG OB FALLING STABS. ENLARGED IDEAS OF THE 

SOLAR SYSTDI. 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 primary planets, secondary planets, sa.tellites, 
or moons, and the long list of comets : these, till very 
lately, composed 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 knowledge, I have some remarkable state­
ment.a to make, though without answering that at least 
part of them will not hereafter be dis:euted, if not en­
tirely rejected. In natural history, as m natural philo­
sophy, and in many other branches of human science, U · 
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 spooe, beyond 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, 
aooounts of vast showers of shooting stars, observed m 
many parts of the N orthem hemisphere, (including 
Europe and Asia, as well as America,) 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 a zone of millions of 
minute planetary bodies, revolving in groups around 
the sun; one of which groups, under concurrent circum­
stances, meets the earth on its revolution in its orbit, 
at the point which it passes yearly between tl}e 11th, 
13th, or 14th of the month of November. 

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 
planet discovered by Signor Cacciatore in 1836, M. 
Wartmann, of Geneva, reported, in 1831, his observa­
tion of a celestial body which had the appearance of a 
star of the seventh or eighth magnitude, but which 
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moved like a planet ; and which, having lost sight of 
it through cloudy weather, he has never yet been able 
to behold again. Having laid down, upon a sheet of 
pa.per, the positions of certain stars near which the 
planet Uranus was to pass, he saw, on the following 
night, that one of them had changed its place. He 
watched its motion for two months, during all which 
time it continued its progress, which was in 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 sllJl 
to fill a sphere, of which from the centre to the circum­
ference is a distance of a hundred millions of times 
greater than the distance of the sun from the earth. 
Remember 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, th~m, both within and 
without the orbit of Ura.nus, 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 I 

5. But M. Ara.go has fancied the discove,zy 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, m 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 Asteroids." Now of this I am going 
to tell you more. 

CHAPTER L VIII. 
JIOBE ABOUT SHOOTING OB PALLING STABS, ABOUT ST~·JBLLY, OB 

STAB-t!HOT, OB N08TOO. ABOUT FIRE-BALL& AllD AEBOLITJ!JI. • 

1. You have often seen shooting or falling stars. 
Perhaps you have seen sky-rockets also. If you have, 
you may also have found some small resemblance 
between the two; for, at least, the shooting or falling 
stars, after running, for an instant, through the sky, 
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 spot 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, t.oward the spots where 
they have seemed t.o fall. H you have done none of 
thoee 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 substari.ce which it has been 
supposed possible to find and pick up, after it has fallen, 
and become dark and cold ? 

4. These have long been subjects of different opinions, 
though never, till now, of the opinions lately advanced. 
Shooting or falling stars have generally been held as 
no s/,ars aJ, all, but only meteors ; or bodies which 
belong to the atmosphere of the earth. 

5. I must mention them again, and -more at length ; 
but as, at present, some suspect them t.o be really stars, 
or at least planetary bodies of our system, I a.m obliged 
t.o 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, t.o explode ; and the explosion is 
often known to be followed by the fall of meteoric 
stones: the whole, as t.o 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 t.o the history of 
met.eoric stones. 
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7. Fiery metrors of large - are called fire-balls, 
but these a.re of rare appearance. Those comparatively 
small a.re frequent; and 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 aerolita! or air-stones, or 
meteorites or metroric stones ; the multitude, if not 
the philosophers themselves, have sometimes fancied 
that, as to their substance, the latter fell upon the earth 
in the shape of a gelatinous or jelly-like substance, 
which has been called " star-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 nm 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 tremella nostoch, • 
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 

• Or noBtoo; for flOatoch has been reproved 88 a 'W?Ong spelling. 
"Tremella, in botany," eays Withering, "a genus of the class cryp­
toga.mia, order algal. Tremella-nost.oc is not uncommon after rain, 
in graBB-fields and gravel-walks, and is vulgarly supposed to be the 
remains of a meteor or fallen star." Darwin, as I shall mention 
presently, keeps to ita 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 is in a 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 is 
found on the grass, by sides of rivers," says an animalist 
in this controversy, " large lumps of a kind of dusky 
jelly, of which the common people have an idea that it 
drops from the stars, and call it, if I mistake not, si,ar-
;elly ." · 

10. "In the north of England," says another, "this 
substance is generally known amongst the country­
people by the absurd name ofjallen stars."• 

11. "From a child," commences a third, "I re­
member seeing the meteors shooting in the air, which 
appearance, by my comrades, was called star-shooting ; 
believing the sf,ars no larger than their apparent mag­
nitude. This jelly-like substance was believed to be 
the dross of these meteors, and took the name of star­
shot, which passed for certain with me till I had arrived 
at the age of twenty-four."t 

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

• Gent. Mag. 1793, p. 187. t Gent. M~. 1776. 
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mat.erial 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 planets ; 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 proper orbit surrounds, not even the 
earth itself, but tlie same sun which is the centre of 
Jupiter, Saturn, and Uranus I . 

13. The very learned, indeed, even at the time 
referred to, had 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 being 
very learned,) till this twelvemonth past have continued 
to think, that the shoo~al~ falling stars were meteors 
-fiery meteors-fiery tions, and chemical com­
binations in the atmosphere ; inflamma.tions of hydrogen 
gas, or substances somewhat of that nature. They 
likened them to the Will-o' -the-wisps, or ignes fatui, 
or wild-fires of the marshes ; and still, to all these 
shining appearances they were fond of attrib. uting 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 nostoc, wa.s 
found a substance, which, if not really " unctuous or 
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fatty," was yet the real substance of a shot or fallen 
star ; and here (even ita starry origin became doubtful) 
was still a substance of which it was disputed, whether 
it were vegetable, or derived to us frotn frogs ? The 
philosopher and naturalist, Dr. Darwin, held to the 
frogs. 

CHAPTER LIX. 

SHOWERS OP SHOOTING OB PALLING STARS REPORTED TO HAVE BEEN 

BEEN AT BOSTON, AND IN OTHER PARTS OP NORTH AHEllICA, ON 

THE THIBTEE!ITH AND POUBTEENTH OP NOVEHBEB, 1833. OTHER 

EX.Alll'LE8 OP THE . SillE OB 80.lllEWHAT BllllLAB PHENOHENA, IN 

THE BAHE AND IN OTHl:B PLACES, YEARS, AND llONTHB. 

1. FoR three or four years, news has reached us from· 
the United States of North America, that in a large 
part of the country, in the middle of the month of 
November 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 reported 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 
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attemptB t.o reckon them were only the roughest guesses. 
At the Observat.ory, their number was considered equal 
t.o 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 visibl!'l 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 ; giving, for the 
whole hemisphere, eight thousand six hundred and 
sixty. But the display was incessant for seven hours; 
and this number, taken when the numbers were mode­
rated, but multiplied by four, gives thirty-six thousand 
six hundred and forty per hour, or per sixty minutes ; 
or two hundred and forty thousand for tlie whole seen 
at one particular point of observation ! 

3. The phenomenon preaented itBelf along the whole 
eastern 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 in the morning. 

4. Over a still larger surface, both in America. and 
Europe, these thousands of shooting-stars, with larger 
bodies among them, were seen in November, 1799, the 
first date at which they are thought t.o have been recently 
mentioned; but not again till November, 1831, or 
after an interval of thirty-two years. 
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CHAPTER L~. 
SHOOTING OB PALLING STABB OBSERVED BY 818 JOHN HEBBCBEL, AT 

THE CAPE OF GOOD HOPE, ON THE .llORNllfG OF THE l"OUBTBBNTH 

OF NOVEllBEB, 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 take notice whether 
anything extraordinary appeared in the southern heaven, 
in that part of the globe, on or about the anniversary 
of the mght in question. 

2. Now Sir John looked out, accordingly, on the 
nights of the 10th, 11th, 13th, 14th, and 18th of N ovem­
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 8B8igned in North America, Mr. 
Stone (Sir John's assistant) suddenly exclaimed, "There 
goes the largest I ever saw ;" and then described that he 
had seen a momentary shining body, which, in the tele­soor, had seemed no smaller than the planet Jut]:· 

. Half an hour after, Mr. Stone again exc · ed, 
" There goes 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 lighte~ though his 
back was to it, and it was hid from him by trees. It 
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lea a narrow, vivid, and distinctlr. crooked train, which 
lasted twenty seconds, and adnutted of being steadily 
contemplated. This meteor was equal to Venus [even] 
at her brightest 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 a coincidence which, 
though remarkable, he was still inclined to think acci­
dental. 
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5. But the statement.a now recited make us curious 
as t.o 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 account.a of this November shower of 
shooting or felling stars in the year 1831, both fro~ 
the ~untry 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 Atla.n:tic, from the Red Sea, from 
Switzerland, and from several part.a 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 22ncf 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. Ara.go, an extraordinary extract 
from the pages of an old chronicle, actually containing 
an account of a shower of falling stars, witneBSed in 
Europe, in the month of April, eight hundred and 
thirty-six years ago. 

10. An anonymous correspondent commUDicates the 
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following curious passage t.o the French Aca.demy of 
Sciences, almost copied from a Latin Chronicle of 
Baldric, printed at Leipsic in 1807 ; " which adds," 
says the writer, "another testimony concerning the 
occurrences of the phenomenon of Falling Stars. ' Al­
ready, before the Council of Claremont, the stars 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. 

OBSERVATION OJ' THE NOVEMBER ASTEROIDS IN EUROPE, IN THI: 

HOll"TH OJ' NOVEMBER, lis36. 

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 ; a 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 of "November asteroids" has also been 
employed for them ; and thus, perhaps, my little 
readers may be allowed to understand, that when they 

m ,,;,edb,Google 



THE BUN, KOON, AND STARS. 213 

read of asteroids in general, the five small planets a.re 
generally intended, while, by the term "NO'Vember 
asteroids," it is the shooting or falling stars of the 
month of November that a.re 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 ul?on the subject. 

4. It is stated tha.t .m November, 1835, a large and 
brilliant luminous body fell near Balley, in the depart­
ment of Ain, in France, and set me to a farm-ya.rd; 
and that, at the same time, either this or another, but 
larger and more brilliant than Jupiter, was observed 
at Lille, where, upon expl~t. it left in the sky a 
shower of sparks precisely si · 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 agrees remarkably with 
what we have seen related by Sir John Herschel as to the 
phenomena upon the same night, at the Cape of Good 
Hope. 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 
situatioll8, in several parts of France, Germany, and 
Holland, a.µd 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 Superintend~t,,~~dJt,0~pJice 
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reported to the Ashmolean Society, that on the night or 
morning in question, he had seen ~ of these luminous 
bodies ; and in Holland, Germany, Paris, and various 
other places in France, numbers, from one t.O one hun­
dred and seventy, but generally from fifteen to forty, 
were seen at the same time. Still, the American 
sh<YWerB 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 rain of fire; 
and that, near Culloy, in the valley of the Rhone, the 
same authorities are said to have reported, that through 
a heavy fog they saw lights in the heaven, succeeding 
each other with such ra.pidity that they thought them t.o 
be flashes of lightning, or else a repetition of the brilliant 
aurora-borealis which they had witnessed on the night 
of the eighteenth of October preceding. Such, as to its 
dates, is the latest part of the history of the appearance 
of the November asteroids. 
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CHAPTER LXII. 
II. ARAoo·s EXPLANATION. )IB. OLM8TBD'8 EXPLANATION. JI. llIOT's 

SCOGllllTED EXPLANATION. THE ZODIACAL LIGHT. 8UGGl!8TION 

THAT 8HOOTING-8TAll8, FIBE-llALLll, AND THE ZODIACAL ·LIGHT l'l'­

SELF, ABE ALL ELBCTBICAL PHENOMENA, AND TIIEBEJ'ORE JIETBORS 

ONLY. ACOOUNT 01' THE PHENOMENON OP Tin: J8TB 01' NOVEllBBB, 

183.q, A8 SEEN l'BOJI BALTIHOBE TO NJ1iW YOU, GREATLY DII'• 

_!EBENT l'BOJI THE ACCOl;NTB l'BOll ll08TON, AND ENTIRELY JN 

OONTBADICTION TO THE PLANBTABY FANCY, 

I. To explain the appearances in question, M. Arago 
offers the doctrine of which I have before spoken; 
namely, that there exist.a in the solar system a zone of 
millions of minute celestial bodi~, revolving in groups 
around the sun ; one of which groups, under concurrent 
circumstances, meets the plane of the ecliptic rows.rd the 
point which the earth oecupi~ yearly between the 11th 
and 13th of November. · 

2 . M. Arago supposes that these minute and multi­
tudinous planets, or what he caJls asteroids, are dark, 
and therefore invisible, unleBB they enter our atmosphere, 
where they take fire and consume. 

3. M. Arago p~ further. He thinks that the 
group of shooting-st.a.rs which was seen on the 13th of 
November, 1834, performs its revolution round the 
sun in a period of about one hundred and eighty-two 
days, in an elliptical orbit, whoee major axis, or greatest 
diameter (A. B) is one hundred and . eighteen millions 
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of miles; and that tt its aphelion distances, (n and E,) 
at which (in November and April) it comes in contact 

" 

t: 

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 int.erval 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 int.ervals of a 
similar non-appearance. 

4. Mr. Olnisted, of North America, has published 
some comprehensive works upon the American ap­
pearance of what he denominates meteoric stars, on the 
13th of November, 1833; and supposes it the conse­
quence of the earth's encounter-not with a zone of 
planets-but with a great met.eoric cloud, which he 
Cleseribes as 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 a connexion between~ these 
Btars and the Zodiacal Light. M. Biot wholly inclines 
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to the opinion that they belong to the Zodiacal Light. 
M. Biot supposes the earth t.o meet with the Zodiacal 
Light ; and the shooting or falling et.are t.o be part of 
its material. 

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

7. It ie reputed t.o have been first observed by 
Deecartee, and after him, in 1659, by Childrey ; 
but chiefly brought into notice by Domenico Caeeini, 
in 1688. 

8. At first, Caeeini imagined the Zodiacal Light to 
arise from an immense number of small planets, circu­
lating round the sun ; in the same manner that the 
brightneee of the Milky Way ie occaeioned by the light 
of a great number of stare. Thie persuasion he after­
ward abandoned, and then believed it to consist in the 
luminous atmosphere of the sun. The second conjecture 
has long been univereally followed ; but Laplace and 
others pronounce that it cannot be the true one.• 

9. "The great Caeeini," ea.ye M. Biot, "at first con­
jectured that the solar nebule wa.e formed by an in-

• Yet it is often still ao represented in many of our books: as, in 
the instance of Mrs. Somerville's Connexion ofthe Physical Sciences, 
p. 899, 3rd Edition. G I 
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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 t~t 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, 
88 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, 
88 so 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 a 
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 
a 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 
perceived in thoee parts of the sky where the nebule 
JS large, and thick enough to send forth such a quantity 
of rays as will become visible to our eyes, but it is 
doubtless prolonged 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 tlieir base ; which is merely an optical effect, l?ro­
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 a moving zone of millions of mnall planets ; 
but that he has probably been really the first to sup~ 
such planets dark planets, and planets displaying light 
only upon the accident of their entering into the atmo­
sphere of the earth, and of their taking fire in con­
sequence. "Messier," says M. Arago, "states, that 
on the 17th of June, 1777, toward noon, he saw, 
in the space of five minutes, a very large number of 
black globules pass over the sun's disc. Were not 
these globules,'' he asks, " asteroids ?'' 

12. There have always been difficulties about dis­
tinguishing fiery meteors, seen in the sky, from stare, 
and stare from fiery meteors, which last are supposed to 
move only in the atmosphere of the earth. Comets 
were long regarded as no more than fiery meteors ; and 
fiery meteors have always had some observers to con­
tend that they were stars, or at least pktnetary boclies. 
Halley believed fire-b811s to be secondary planets of the 
earth, moving round it like the moon. 

13. But an opinion dift'erent from either I have yet 
mentioned, is not without its advocates. It is,· that 
fire-belle, shooting-stare, and even ·the Zodiacal Light 
it.self, are all but phenomena of the electric fluid, dis­
played at a great height above the surface of the earth ; 
and all of a somewhat kindred nature to the Northern 
lights, or Aurom Borealee. 

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 t.o New 
York; all in North America, but very dissimilar t.o the 
aecounts from Boston. 

CHAP~R LXIII .. 
ABOt"T THE SUPPORT AND llOVEllENTB OF THB BEAV~Y BODil!ll. 

ABOUT THE EARTH AB ONE 01' THESE. ABOUT THE PEBPETUAL -

OBDBK OF TBE SOLAR SYBTEH. 

L WHILE I have been talking, however, of the sun, 
and moon, and stars ; of the nebulas, planets, comets, 
and of all this multitude of minor celestial bodies at 
present supposed to be contained li.nd moving in the 
heaven ; and even of the earth itself, as contained and 
moving like the rest ; your minds, my dear and eager 
listene:rs, have been busy with· perp1exing thoughts, as 
to how these bodies are supported in the heaven, how 
they are made t.o 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 
is 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 ? Why 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 grass 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 ? Thie 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 it, 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 ths.t are 
in, or upon, or (as we see with its atmosphere) around 
its body. 

5. Well: 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 prevent.ad., it 
would immediately set out, and go to the sun. 

6. But how is the earth prevent.ad. from talcing 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 of this motion :tly away from the sun. 
But it is prevent.ad. from doing 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. 
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to look at my picture of a boy whirling an apple round 
his head. The 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 ~a\ holds it fast, and, giving it a circular 
movement, es it pass round the boy's head, just as 
the earth in its orbit passes round the sun. 

8. Thie is the place, too, where I ·should speak of 
those distinguished French astronomers, La.grange' and 
La.place, 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; and that therefore (contrary to 
what had been previously apprehended) the order of 
these motions is mdefinitely :permanent, being subject to 
no change but such as is penodical. 

CHAPTER LXIV. 
OP THE CEllTRIPUGAL AND CENTRIPETAL FORCES. 

1. Tirus you see that the planets (the earth inclruri.ve) 
are kept m their place by opposition of two powers, or 
forces ; which forces, I must now tell you, are called 
the centrifugal and centripetal forces. The 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 :tly 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 :tly away if the 
string were to break. The centripetal force is the 
string which keeps it ,from :tlying away, and gives a 
circular direction to its motion. 

3. All the planets, and the sun itself, are endowed 
witb«tbe power or force called attraction of gravitation. 
The sun gravitat.es to the planets, and the planets to the 
sun ; 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, 
if they were not kept from doing 8o by their centrifugal 
forces. 

4. They are kept, therefore, in their places by two 
powers or forces; a projectile power, which inclines 
them to :tly off in a straight line, called tl;le centrifugal 
force ; and 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 you about Pro­
fessor Mozotti, of Corfu, and the belief in but a single 
force. 
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CHAPTER LXV. 
OF BOllm 011' THB IlllllmDIATB USES TO llJ.NKIND, AND TO ALL LIVlNG 

CRBATURBS, 011' THIC LIGH'l'I! 011' THIC BUN, KOON, AND STARS. 

1. Tim sun, moon, and stars, whatever else either 
science or reflection may discover in them, are moving 
lights ; and there a.re infinite 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 use, at 
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present, either of the fixed stars, or of the stars in 
general, or of our telescopic and scientific knowledge of 
them. 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 understanding, if not to the 
poles of the heaven, at least to the magneUc poles of the 
earth, has made our actual or constant sight of the pole­
star of the less importance to us, even when sailing by 
starlight in a ship at sea ; even the pole-star has lost a 
degree of its utilit'V to us, through the . progresses of 
human discovery, science, and invention. The mariner's 
compass, with its points, and its magnetic needle (even 

after allowances for the variation of the latter, and for 
its constant aversion from the true north,) 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! 

4. In these maritime and northern countries, the 
pole-star, as a guide or leading-star, is of chief or dis­
tinguished present 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 desert.a 
and steppes of Africa and Asia, and upon those prairies 
and pampas which the Indian Cl'088e8 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 

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 pilgrim, 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 the darkness ; but the stars of heaven 
are always at their posts ; and, besides pointing the 
way, they tell, even to the rudest or the worst/ro­
vided of the human race, the hour of the night, an are 
lamps at the same time to their feet. The stars are the 
clocks, the flambeam:, and the guide-posts, and even 
guide-books, of the natural world. They light us, and 
they teach us time and p~. 

5. I have said something of shiJ>B 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. 
We 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 th~ Hunter's Moon; and the 

Fowler, as well as the Hunter, shooting wild-fowl, is 
often busy upon moonlight nights. It is the 88Jlle, 
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also, with the Fisherman. Fishes are Tery fond of 
light, and of all things that are bright and shining ; 
but the shining moon encourages the Fisherman to 
spread his nets; for, then, the lively fishes, seeking 
their own prey, crowd into them, and fill them. 

QUESTIONS. 

I. 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 "load," or "lode," or "lead," 
or " leading stone?" Has the progress of discovery and invention 
<liminished 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? Do 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. 
sE.UIEN'a OBSEBVATIONl! OP TBB st:N, llOON, AND STABS. TAXING AN 

ALTITUDE OB llEBIDIAN. XEBPJNG A L~. VABI01:8 CIVIL t:SES. 

BOUBB A:tro DI&TANOllll, OB TlllB AND SPAOB. 

1. ExcEPTING, as I have said, the pole-star, the stars 
in general ent.er into small daily account with us, 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 Iese 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 modem acquaintance 
with the phenomena of the sun and moon, have 
lessened our dependence upon those of the st.a.rs and 
planets in general, and therefore withdrawn them from 
a large share of our attention. 

3. It is to the sun and moon that we now content 
oureelves with looking, in order to be taught chrono­
logy, geography, and hydrography; and when to 
plough, and when to ride and sail, and sow and reap. 
It ie 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 I 
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4. We know that from the stars in genera.I we 
receive light and heat. We know that all of them are 
rising and setting, and all mingling, with those of the 
sun, their benign influences upon the earth, as well 
when the latter is present, and in.akes them invisible, aa 
when it is absent, and they alone supply its place ; but 
the profound knowledge which we now possess of the 
motions and influences of the sun and moon, and the 
vaat superiority, both of appearance and importance, of 
those two lummaries, have diminished, age by age, our 
attention to our leaser 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 a1iara) as our 
celestial guides. Without repeating my references to 
other uses, I may again remind 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 faat . 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 
countnes, the position of cities, towns, and villages ; of 
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rivers, plains, and mountains ; the hydrographer, the 
places and extent of seaB, of bays, of capes, and of those 

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 "terms and 
tides," (like the School.master 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 wµI. be able, from what I have 
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now said, t.o form some notion of the great importance 
t.o the aftB.ire of human life, not only of the exist.ence of 
the Sun, Moon, and Stars, but of the human know­
ledge of their laws, and of all their in1luences upon 
nature, and capabilities of affording service. 

QUESTIONS. 

1. Do we still make many important UBell of the lights of the sun 
and moon? S. Which are the arts and sciences and occupations, 
in the punuit and practice of which they aft'ord 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 LXVII. 

&BOUT TBB BABIT&BLBNBl!ll 01' TBB BUN, HOON, PLANETS, AND ALL 
TBB BTAJIB, ABOUT A PLURAIJTY OF WORLDS. 

1. I HA VE told you before about the notion that there 
are people in the moon ; and you will sometimes hear 
persons talk of two very different things, concerning the 
heavenly bodies, as if, m reality, the one were the same 
thing as the other. They will sometimes talk of the 
question of the habitableness of all these bodies, and 
again of their composing a plurality of worlds ; as if 
our agreeing t.o the first of those probabilities obliged us 
to agree t.o the other. 

2. The doctrine of a plurality of worlds supposes all 
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the heavenly bodies t.o be resemblances to the particular 
planet which we inhabit ourselves, and which we com­
monly call the world ; that is, that they are inhabited 
and clothed with living things and vegetables like those 
of the earth ; and especially that (like the earth) they 
are inhabited by men, women, and children. Now I 

have t.old you many things, and I could tell you a great 
many more, t.o show that the earth, or the world we live 
in, 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. 

3. It has sometimes been thought a subject for pious 
admiration, that the planets of our system, as they 
resemble our own in many important respects, should 
be intended by their all-wise and all-powerful Crea.tor 
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, 
since it 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 lea.st equally a subject for pious admiration, to be­
lieve, that the all-WtBe and all-powerful Crea.tor has 
filled the heavenly bodies with organic life as varied in 
form and in nature, though not more so, 88 is the phy­
sical condition of those inorganic bodies themselves. 

4. I am too much impressed with the inexhaustible 
variety of the organic as well 88 general creation, even 
upon this single and small planet which is our own, and 
which we call the earth, to restrict, in my thoughts of 
the myriads of bodies which fill the heaven, and which, 
in themselves and their conditions, a.re oorta.inly, at 
lea.st, so essentially dissimilar to ea.ch other ;-I am too 
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much impressed, I say, with the amazhtg spectacle of 
the variety of creation, even upon this small and single 
planet of our own, to restrict, in my apprehension, the 
formation of the inhabitants of the other bodies to any 
single model. 

5. But the simpler question of the hamtableness of 
all the heavenlt bodies, I decide in a very different way; 
as even what have said upon the first question may 
have already induood you to suppose. That very 
vari,ety of creation subsisting upon one single planet, 
where neither heat nor cold, nor light nor darkness, nor 
situation, nor separation, interfere to prevent the pro­
duction of life, as well animal as vegetable, over its 
whole surface-forbids me t-0 doubt (even if I could 
doubt it without that testimony) that all the heavenly 
bodies are clothed and inhabited with plantB and living 
creatures, each according to itB circumstances ! 

CHAPTER LXVIII. 
PABLBY TELLS ABOUT THE EA.BT&. 

1. AT length, however, we have done with all our gene­
ral view of the heaven, and even our general view of the 
Solar Syst.em, with the long list of its planet-a, cometB, 
and its orbitB, heavens, or spheres; and now (reposing, 
as it were, from contemplations so vast, and so widely 
spread) we may permit ourselves to talk exclusively and 
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:finally of our own small particle in the mighty space­
the little planet of the earth ! 

2. Below is a picture of the earth, as we may faintly 
imagine it to appear, while/ursuing its orbit, and while 
surrounded by -the stars an planets. 

3. Yon know that the earth is a vast globe or ball, 
the surface of which is divided into land and water. 
Yon know that it is covered with seas, and oceans, and 
rivers, and mountains, and valleys, and plains. 

4. Yon 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 
st.a.rs 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. Suppose you were to take Ii 
rope and pass it quite round the earth, you would 
:find that the rope would measure twenty-five thou­
sand miles. So the world lir 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 put 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. 
It is impossible for a man to go through the centre of 
the earth ; but, if he could do so, and should travel fifty 
miles a day, it would take him one hundred and sixty 
days to pass through it. 

8. That 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
stand ; and, though many of the most ancient philoso­
phers believed it, many wholly rejected the doctrine, and 
inade it the subject of their· ridicule. It must easily 
seem, indeed, very incredible, that men should as much 
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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 apparently topsy-turvy; but 
stranger still, that men and beasts, and even loose 
stones, should move and rest with safety upon all parts 
of this . circular outline ; and accordingly an ancient 
philosopher compared the men whom he was t.old so 
moved, to crabs hanging by their claws. But the 
whole is confirmed by facts, and explained by the 
philosophy of the aitradion of gravitation. 

10. All bodies, on or near the earth's surface, have a 
tendency, or seeming inclination, to dEl'!Cend 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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drop from his hand an orange, or any other object, each 
· object, thou~h otherwise in opposire directions, would 
fall or gravitate, and be attr<Ut,ed, t.oward the centre of 
the globe, and thus remain upon it. 

11. A few words more, however, on the figure of the 
earth. The navigators who have sailed round the world 
have proved, that in one direction at least, viz. from 
east 1;o west, the earth is round ; but still it has been 
thought by some, that it is not so from north t.o 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-

present a portion of the earth's surface, c d a spectator 
looking along the surface of the ocean. 

12. If, now, a ship should come in sight, her t.op­
masts would just be seen along the line d n, as at n ; 
when she approached to g, the lower sails would be 
visible t.o the spectator ; and when she arrived at m, he 
would see the whole vessel. 

13. Now this would be the case in wharever direction 
the vessel might be sailing, which is a very satisfactory 
proof that the earth is of a globular form. 

14. How large, then, is the earth I When we come 
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t.o the foot of a mountain, and look up and behold it, its 
magni¥~ fills us with awe and wond~r ; but the largest 
mountain lB a 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 t.old 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 what is it covered ? 4. What is the 
situation 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 TIIB EARTH AND THE SUN. 

1. WE say, the sun rises in the morning, and set.sat 
night. The sun appears t.o rise and set, but it does not. 
The sun is stationary, or ,nearly so. That is, it remains 
always in the sa.ine 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 I Here 
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is a picture of a candle and an apple. The candle 
shines upon the apple just as the sun shines llpon the 
earth. The candle shines upon but one side of the 
apple at a time. So the sun shines upon but one side 

of the earth at a time. Where the candle does not 
shine upon the apple it is dark. Where the sun does not 
shine upon the earth it is dark, and we call it night. If 
the apple were to be turned round, the sun would shine 
upon the other side. The earth turns round, and the 
sun shines u:pon the other side. 

3. Thus, it 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 its course. With uninterrupted motion it rolls on, 
day and night. The illuminat.ed part of the earth is 
continually changing, with a motion from west to east. 
On one side of the earth, the hills and valleys are 
lighted up with the beauties of morning ; on the oppo­
site side of the earth, the shadows of night are per­
petually advancing from east to west, covering the land 
and water with gloom. 

QUESTIONS. 

1. Does the 81IJl rise and set, or not? 2. Why does the 81IJl appear 
to rise and set? 3. How often does the earth turn round? Which 
way does it turn? Where does the mn appear to rise? Where does 
it al>pear to set? How many miles an honr are we carried by the 
motion of the earth, from west to east? 4. When it is noon here. 
what time is it on the opposite side of the earth ? Does the earth 
ever stop? 
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CHAPTER LXX. 
PARLEY TELI.B ABOUT DAY AND NIGHT, AND ABOUT THE FOL"B 

SEASONS. 

1. THE light of the sun is spread around it in all direc­
tions ; these rays fall upon that side of the earth toward 
the sun, and there produce 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 
there it is night. The foregoing picture will enable 
you to understand this subject perfectly. 
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2. Now the earth is constantly turning round, and day 
and night are therefore constantly succeeding each other. 
Thus you perceive that day is created by the light of 
the sun. Night is caused by the absence of the light. 
'fhe succession of day and rught is caused by the daily 
revolution of the earth upon its axis. 

3. You have often heard of spring, summer, autumn, 
and winter. Spring, you know, is the beautiful season 
of flowers. Summer IS 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 
your shadow in a summer's day at noon, and see how short 
it 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 easts 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 
slanting direction. · 

7. Now you will take notice that the rays of light 
and heat which fall upon an object in a perpendicular 
manner, are much more p<>werful than those which fall 

· upon an object in a slantmg direction. Thus it is, that 
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the perpendicularity of the rays of the sun caueee sum­
mer, while the slanting of the rays of the sun causes 
winter; or, these, at least, are a part of the caUBeB. 
Spring and autumn are between winter and summer. 
The sun's rays do not &ll upon the earth durina these 
seasons, either in a perpendicular, or a very ~nting 
manner. The seasons are therefore neither as hot as 
summer nor as cold as winter. 

QUESTIONS. 
S. What is Spring? Summer? Autumn? Winter ? . 5 Why is 

your shadow short at noon in summer? Why is your shadow long 
at noon in winter? 6. In what manner do the rays of the sun fall 
upon the earth in summer? In what manner in winter? 7. Which 
ca118e8 the most heat, oblique or perpendicular rays? Which causes 
8111IlJ1ler? Which Winter? How do the rays of the sun fall upon 
the earth in spring and autumn? Why are not spring and autumn 
BB cold as winter, and 88 hot as summer? 
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CHAPTER LXXI. 
ABOUT THB LENGTHENING AND SHOBTBNJNG OP THE DAYS. 

1. BUT, 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 ehinin~, and as the 
earth is always going round the sun in its orbit, and 
always performing its own rotation upon its axis ; 
perhaps ·nothing that I have yet said has been suf­
ficient to explain to you, how there should ~ 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 daylight,, are 
not, in all seasons, the same. 

3. You will remember, then, that it is day, or day.­
light, only 80 long as the sun is above our horizon ; 
that is, only 80 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 
throughout the year, produooe also the variations of 
daylight throughout the day. 

4. If, in the following figure, you consider the two • 
two lines A and o as representing the two tropics, the 
line Bas representing the equator, or the equatorial or 
equinoctial line; the dotted line Das representing the 
ecliptic, or line of the zodiac ; the circle E as represent-
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ing the sun ; and the point F as representing the situa­
tion of the British Islands upon the globe, I think this 

F 

will enable yon to understand the lengthening and the 
shortening of the days. 

5. You have learned already, that the sun E, is 
always travelling, or appearing to travel, upward or 
downward, along the ecliptic, or dotted line E. You 
observe that the situation of the British Islands, F, is 
far to the northward of even the N orthem tropic, A ; 
and therefore far to the northward of any ~ of the 
wrm's path, or of that pa.rt of the earth which is ever 
directly exposed to the sun's heat and light. You see, 
that in my figure, that sea.son of the year is supposed, 
in which the situation of the sun in the zodiac, or upon 
the ecliptic, is to the northward of the equinoctial line 
B ; and you can understand, from what we have already 
said a.bout the zodiac, that in the different months or 
sea.sons of the year, its place is in all the other parts of 
the same line. Now, you need not that I should tell 

m ,,;,edb,Google 



250 PARLEYS TALES OF 

you, that though the sun never comes nearer to the 
British Islands, F, than the line e.nd point A; yet the 
nearer it comei! to that line an.d point, the m01:e of its 
heat and light will be felt at tlie point F ; and the 
further it is o~ the less. But thIB question affect.a 
only the seasons of the year. 

6. From the same :a:erical figure of the earth, 
however, which thus co · es to the tropics what we call 
the !?8th of the sun, it also follows, that the nearer the 
sun IB to the northern tropic, the longer, in each day, 
or each rotation of the earth upon it.a aµs, it will be 
seen above the horizon, in any parallel of northern 
latitude; and therefore the longer at the point F, or 
situation of the British Islands. 

7. We have before us 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 F, 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 F, the longer 
that point, during a rotation of the globe, (that is, 
during any one day,) will enjoy it.a light and heat. 

8. Agron : if, in the figure in the opposite page, you 
call the line A the horizon of the British Islands ; then, in 
proportion ·as the sun, in it.a yearly changes of place, 
approaches or retires from that horizon, the longer or 
the shorter space will it be above it, during each daily 
rotation of the earth; because by rising j. higher, or 
sinking lower, it p88Be8 over a wider or a narrower 
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arch in the heavens, and the tifie is always proportioned 
to the space. Thus, if, at Midsummer, the sun is so 

near, or 80 high, as to describe the arch B,-over the 
horizon A ; and at Christmas, 80 far oft; or 80 low, as to 

A 

describe only the arch o ; then it must be plain, that it 
is not only further from the British horizon A, but is 
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also a shorter time abote it ; causes, at once, both of 
lees heat, and of shorter light, or days. 

9. As to the increasing heat of spring, and high~ 
· heat of summer, these are caused, partly, as I have 
before told you, by the greater perpendicularity of the 
sun's rays, (a conseguence of its greater nearness,) and 
partly by the length 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 
vau"lt, (which is another word for an arch,) in the de­
scriptive lines thatJollow :-

'Tis pleasant to the mind, the thought 
By opening January brought, 
That now the hasty.footed Sun, 
On oouU the moat deJireued (o) has run 
His briefut course: that, dal by day, 
His track, about the heavens highway, 
Will form a wider, loftier arch ( B) ; 
And earlier, to attend his march, 
Call forth the slumbering Hours, nor leave 
So soon to rest, the shadowy Eve t• 

•The British Months. By Dr. Hant, Lord Bishop ofDownand 
Connor. 
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CHAPTER LXXII. 
PBOGBESll AND PBOSPBCTll OF THE 110DEBN KNOWLEDGE OJ' THE SUN, 

MOON, A.ND STABS. BIB JOHN HERSCHEL'S RECENT ACOOUNT OF THE 

SOUTH CELl!'Bl'IA.L BEl!ISPHEBE. ms FOBHA.L DECLARATION AGAINST 

ms IllPlJTED "LarAB DISCOVEBIES." 

1. A KINSJUN 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,'' was the 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 anybody to find out." 

2. My little readers must pardon this rather odd 
employment of the word rummaged, by the answerer to 
the lady's ing_uiry concerning Sir - -- (I would 
call him by hlB 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, tnd Stars, 
some of my little readers themselves may find out, when 
_they grow bigger, if they are clever and active; and 
especially if, not content with all that they can read in 
books, or hear from those who talk, they take ca.re to 
look at the Sun, Moon, and Sta.rs with their own eyf!I!., 
and study them with their own understanding ! I wish 
all my little readers, upon the one hand to inquire, and , 
upon the other hand to think ; for they may depend 
upon it, that there is plenty of everything yet to learn, 
which nobody is yet able 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 aLout the treasures of the 
South Celestial Hemisphere, which are not to be seen 
on our part of the earth. Of those treasures, as viewed 
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in the regions of the equator, and of the tropic of Capri­
corn, an 1¥1COunt has been given by ~ir John Herschel, 
in a letter from the CaJ>0 of Good Hope, to Sir William 
Hamilton, Astwnomer 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 most lmren 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 
language to express) have amassed a large collection of 
nebulm and double stars of all claMes, orders, and 
degrees. The general aspect of the Southern circum­
polar region is in a high 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 Antinous, is in a blaze of light, strangely 
interrupted, however, with vacant and almost starless 
patches; while to the North, it fades away, pale and 
dim, and is, in comparison, hardly traceable. 

6. ·"I think it 18 impossible to view this splendid 
mne, with the astonishingly rich and evenly-distributed 
fringe of stars, of the third and fourth magnitudes, 
which form a br~ skirt to its Southern border, like a 
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 Dl8BB; and that eccentri­
cally, so as to be much nearer to the _pJlrl about 
the Cross, than to that diametrica.Ily opposed to it. 

7. " The two Magellanic Clouds are very extraor­
dinary objects. The Greater is a congeries of stars, 
clusters of irregulai: form, globu1ar clusters and nebulm, 
of various magnitudes and degrees of condensation ; 
among which is interspersed a large portion of irre­
solvable nebulre, which may be, and 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 Doradtl.s), which consists of a number of 
loops, united in a kind of unclear centre or knot, like a 
bunch of ribands disp<>sed in what is called a true­
lover's knot. There 1s no part of the heavens where so 
many nebulre and clusters are crowded into so small a 
space as in this ' cloud.' 

8. "The Nubecula Junior is a much less striking 
object. It abounds more in irresolvable nebulous light, 
but the nebulre and clusters in it are fewer and minter, 
though immediately joining to it is one of the richest and 
most magnificent globular clusters in the hemisphere. 

9. "The great nebulre in Orion and '1/ Argi a.re, 
however, by far the most surprising objects this 
hemisphere presents. The former appears to much 
greater advantage than in our latitudes, and presents 
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many ap:pendagee, · branches, and convolutions, which 
are not nJBCemible in its low situation in Europe. 

10. " I cannot trace in ,,, Argi, as seen in the 
tw~nty-fl*'.t, any resemblance 1io the figures J.>ublished 
of it. It 18 of unmense extent, and crowded with stare, 
1io which the nebulm form a brilliant back-ground. 

11. " The planetary nebulm of the Southern cir­
cumpolar sky are numerous and highly characteristic. 
I have discovered no less than five, quite as sharply 
terminated in their discs 88 planets, and of uniform 
light. 

12. "You may form some idea of this climate, 88 

regards clearness of sky, from what was told me by 
our provisional governor, Coloi;i.el 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.H.) I I read, with ease, 
a few nights ago, the most involved parts of a lady's 
cloeely-croBSed letter by the light of an eclipsed moon 
then near the zenith-certainly, the eclipse was not a 
great 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 ·m the moon : " I take this oppor­
tunity 1io state, that I have no knowledge of, or par­
ticipation in, the absurdities attributed 1io me under the 
name of' Lunar Discoveriee.'-J. F. W. HimecxEL."• 

• Bee Atbeweum, No. 488. 
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CHAPTER LXXIII. 

FARLEY TELLS ABOUT TBLE!COPEB. ABOUT IOCBOSOOPJ!8. 

ABOUT TBB GENERAL WONDERS OP CREATION. 

1. I SUPPOSE you have seen a spy-glass? · It is an in­
strument, as you know, for seeing distant objects more 
distinctly. Su:pyose 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 discern the chimney and the windows. 

2. The moon and stars are so very far off, that a spy­
~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 spy­
glass, and direct it to the moon, or to the stars, tlien 
they will appear very large. 

3. 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 w 
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, erected in an open yanl, at 
Slough, near Windsor, and made at the charge of King 
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George III. It.s tube is forty feet in length, and four 
in diameter. 

5. On this page we give a picture representing an 
achromatic telescope, after the construction of Dollond, 

D 

--~ 

the philosophical instrument-maker. It is named from 
the excellent invention of that gentleman, by which the 
defect.s 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 the motions produced by :fine rack-work, and 
~g a magnifying power of two hundred and 
fifty tunes. The two handles, k, are for moving the 
rack-work in setting the instrument; the sliding tubes, 
i i, are for the purpose of steadying it ; and the small 
tube, E, is called the :finder, its use being to :find the 
object more readily than can be done by looking through 
the large tube, A A ; the eye-glasses all fit into the 
brass tube, n, which is made to move out or in at 
pleasure, to adjust the distance between them and the 
object-glass, BO as to suit any sight. 

6. Such are telescopes ; and so great, 88 you have 
seen throughout m:r book, are the helps they give us 
for our discoveries m the heaven. But they are useful 
also (and 88 I have given you reason to know) for our 
surveys upon the earth. And the earth, my little 
readers, has its wonders, no less than the heaven ; and 
mierosoopes can show them to us 88 well 88 telescopes ! 

7. But I draw to the end of my Tales of the Sun, 
Moon, and Stars ; and I would not leave you with any 
exaggerated thoughts of the admirable nature of the 
objects of this branch of study. · I would not have you, 
in any sense, pay BO much attention to the skies, as to 
overlook the things of the earth ; and thus, like the 
i..1ifi:;i;>her of whom you have heard, be in danger of 

mto a well at your feet, while thinking of nothing 
but the stare. 
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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 think, what a marvellous, what 
a miraculous creation it would still be, did it contain 
nothing but insects, or even nothing but animalcules ! 
While, 88 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 a.dmira.ble than the mightiest 
star? 

CHAPTER LXXIV. 
PARLEY SPEAJts ABOUT THE CHANGES THAT ABE ALWAYS TAXING 

PLACE ON THE EARTH AND IN THE HEAVENS. THE ROYAL OBSER­

VATORY AT GREENWICH. THE ALTITUDE AND AZDroTll INSTRU­

MENTS. 

1. AB changes are ever ta.king place in the heavens as · 
well 88 on the earth, and 88 new discoveries are always 
being made, so I think it is an easier and more natnral 
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. Ha.d I the time, I could talk with my young 
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 : foll! will see ~o 
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wisdom in this, but wisdom sees much folly in neglecting 
it. Prepare for changes, is the langq.age of reflection. 

ROYA.L OBSEBV.&.TOBY, GBBENWICH. 

The fairest must fade ; the dearest must die ; the 
pyramids themselves will moulder away, and the ever­
lasting hills crumble into dust. 

Change is the very spice of life which gives 
It all its flavour. • • • • 
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 llBtronomers 
than an improvement in astronomical instrument.a. A 
pen is not more necessary to a writer, a compass to a 
sailor, or a swoJ;d to a soldier, than good instrument.a 
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 a 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 a 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 take care that I am understood. All 
my readers may know that Altitude means height, but 
some of them may not know that an Azimuth is an 
ruitronomical 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 <heen­
wich, they are so various. Some of them are simple, 
and others complicated, but all of them are useful. 

7. One of the most imp<>rtant duties of the Observa­
tory is to :find the true tune, and this can only be as­
certained by the most accurate determination of the 
~laces of various stars and their transit over the meridian. 
This 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 you, to be at Greenwich 
a.few minutes before one o'clock in the day, youma.ysee 
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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ca.pt.a.ins set their chronomeliers accordingly. I dare say 
that there are, at least, a hundred chronomeliers at the 
Observatory now, which have beev. sent there by sea­
ca.pt.ains, and other people, on purpose to be regulated. 

9. In my next Chapter I shall liell you of the grealiest 
advance that has been made for many years in bringing 
astronomical instruments . to perfection. He whose 
weak sight compels him to wear spectacles, is enabled to 
read a book, when without spectacles he would hardly 
be able to make out clearly a single word ; and, in like 
manner, an astronomer with a good lielescope can read 
the heavens distinctly, while through a bad lielescope 
every object appears confused. 

10. What can be more disappointing to an ardent 
astronomer than to find that his lielescope has not suf­
ficient power to render clear the heavenly orb he would 
examine ? Suppose a flaw or an air-bubble in one of 
his lenses, immeasurably small in itself, but large when 
magnified by the lielescope, continually inlierfering with 
his observations ! Imagine a lielescope, good in other 
respects, rendered useless by one of the lenses exhibiting 
the prismatic colours ; or fancy a telescope with a field 
contracted and dingy insliead of it being large and full 
of light\! If you can imagine all, or indeed any of these 
things, then will you be convinced of the great value of 
a good lielescope. 
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CHAPTER LXXV. 
l'ABLEY DF.SCRIBES AT FULL LENGTH THE HONSTEB TELESCOPE OF 

LORD BOBSE. THE PRINCIPLE OF THE REFLECTING TELESCOPE. 

BIB JAMES SOUTH'S DESORIPTION OF THE GREAT TELESCOPE. COM· 

HENDATION OF LORD RO!!BE. 

1. I MUST 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 telesco:ee 
erected at Slough, near Windsor. . . It was fOrtv feet m 
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length, and four in diameter-that is, the tube of it ; 
but I must now speak of one much more wonderful. 

2. In reflecting . telescopes, the first object of the 
maker, or experimenter, is to increase the magnifying 
power and light, by the construction of a large mirror ; 
and this object Lord Roese seemed determined to attain, 
patiently bearing his disappointments in following out 
his design, and overcoming every difficulty: When I 
tell you that his Lordship has expended as much as 
thirty thousand pounds in bringing teleeco~ to per­
fection, you will see that he is in earnest witli his under­
taking. 

3. The speculum, or mirror, of the great telescope 
now standing at Pa.reonstown, 70 miles or m~re from 
Dublin, in Ireland, where Lord Roese lives, is made of 
a mixture of copper and tin. This mixture is of ad­
mirable lustre and hardness, more free from pores than 
others, and preserves its lustre in all its splendour. 
To find out the proper mixture of these metals was no 
small trouble. 

4. Before Lord Roese made his great, or, as many 
call it, his monster telescope, he formed one with a 
speculum three feet wide. Now, to grind a speculum 
of this size is a work attended with great difficulty, not 
to mention the trouble and care required in casting it. 
Lord Roese, after repeated attempts, succeeded. 

5. The principle of the reflecting telescope is not 
difficult to explairi, or to be understood. ~he speculum, 
or polished mirror, is placed at the bottom of an qpen 
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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 you would, in part, by your figure, 
intercept the light. It is therefore 1l81lal to cause the 
reflection to fall on a fiat mirror, placed slanting in the 
tube, at the proper focal distance, and to look on this 
by an eye-glass at the side. 

6. The three-feet speculum. having been cast, an­
nealed, ground and polished to a high degree of per­
fection, was set up in a tube of wood hooped with iron, 
three feet diameter, and twenty-six feet fong, on Lord 
ROBBe's lawn at Parsonstown, with a r.roper apparatus 
for supportin~, moving, and adjusting it ; together with 
a vessel of qwcklime in the case, to absorb any moisture 
which niight otherwise tarnish its lustre. 

7. The telescope of which I a.m now speaking, far 
Bt11'p888ed in its performance any which had before been 
constructed ; but instead of fully satisfying Lord Rosse, 
it only increased his desire to attempt and accomplish 
something upon a still grander scale. This led him 
to project a speculum. of the extraordinary size of six 
feet diameter. 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, anneiiling, grinding, polishing and mounting 
of this monster speculum.. 

8. Being desirous 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 
quotation from remarks by Sir James South, of the 
Royal Observatory, Kensington:-

" I had the gratification of announcing to the public 
that the construction of the large telescope, by the 
Earl of Rosse, was so far advanced, tliat the instrument 
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 which 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 SJ>eculum was 
removed ; and on the 4th of March, havmg been re­
ground and re-polished, it was reinstated in the tube. 

" The diameter of the large speculum is 6 feet, its 
thickness 5! inches, its weight 3! tons, and its composi­
tion 126 parts of copper to 57! 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, 7! 
feet diameter, and at its extremities 6! feet. The 
t.eleecope lies between two stone walls, about 71 feet 
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from north to south, about 50 feet high, and about 28 
feet asunder. These walls a.re, as nearly as possible, 
parallel with the meridian. · 

" In the interior face of the eastern wall, a veey 
strong iron a.re, of about 43 feet radius, is firmlr. fixed, 
provided, however, with adjustments, whereby its sur­
face facing the telesco~ may be set very acclll'8otely 
in the plane of the mendian, a matter of the great.est 
importance, seeing that by the contact with it of 
rollers attached to one extremity of a quadrangular bar, 
which slides through a metal box fixed to the under 
pa.rt 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 eaBily determined; for 
on this ba.r lines a.re drawn, the interval between any 
adjoining two of which corresponds to one minute of 
time at the equator. The tube and ~um, including 
the bed on which the lat~r rests, weigh about 15 tons. 

" The telescope rests on a universal joint, placed on 
masonry about 6 feet below the ground, and is elevated 
or depressed by a chain and windlass ; and, although it 
weighs about 15 tons, 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 soutliern altitude and the zenith ; but, when com­
pleted, its range will embrace an a.re between 10 
degrees of altitude towards the south and 4 7 degrees 
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north ; so tbat 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 
galleries, the three highest of which are drawn out 
from the western wall, whilst the fourth, or lowest, has 
for its base an eleva~g Jplatform, along the horizontal 
snrface • of which a gallery slides from wall .to wall by 
machinery within the observer's reach, but which a 
child may work. 

" When the telescope is about half an hour east of 
the meridian, the g&lleries 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 80 readily that the observer needs no 
one else to move it for him. 

" The telescope lying at its least altitude can be 
mised to the zenith by the two men at the windlass in 
six minutes ; and 80 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 atoompt to raise it. 

" When the observer has found the object he must at 
present follow it by rack-work within its reach. AB 
yet, it has no equatorial motion, but it very: shortly 
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will ; and at ho very distant day clockwork will be 
connect.ed 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 impo881ole to say what results will 
follow succeeding experiments made with this wondrous 
instrument, but owing to the uncertainty of the weather 
the opportunities of examining the heavenly orb:! by its 
aid have not been many. Astronomers spend weeks 
together at Parsonstown without enjoying tnore 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, 80 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 following 
commendation of Lord Rosse, and thinking it correct, I 
will here lay it before my young readers:-" Lord 
Rosse hopes to accomplish wonders with the nebulre 
and double stars. The speculum has already exceeded 
his expectations ; and there is not, we are sure, a single 
individual who will not be delighted to hear it, not 80 

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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t.alents richly deserve it. With a rank and fortune and 
every circumstance that usually unfit men for scien­
tific pursuits, e.specially 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 tl:ie 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." 

LORD ROSSE'8 WOBJ[HHOP. 
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CHAPTER LXXVI. 
PARLEY BHOWI BOW THE DISTANCE TO THE MOON JlAB BEEN 8HOllT· 

ENED. TD UPHEAVING POWEB IN THE J!!ABTH AND >IOON SET 

l'OBTII. llEIL\BKABLE APPEARANCES IN THE HOON. MABVELLOtS 

RUKOURB. 

I. You must be a little anxious, after being told of the 
great improvement which has taken place in the con­
struction of ~lescopes, 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 int.eresting to themselves than they would be to 
you. In the mean time, the distance to the moon has 
been greatly 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
scope has reduced this to thirty miles. How shall I 
make this plain to you? Let me try. 

2. Suppose there were three houses of the same 
Size; 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 miles. And if by the aid of 
the telescope I can discern the house thirty miles off 
as clearly as I can with the naked eye dil'lOOm the house 
that is on'ly ten miles off, then has the telesoope 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, as 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 tho11Slllld 1(the 
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magnifying power of the telescope), the quotient will be 
thirty, showmg 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 place in 
its exterior formation, and astronomers apply what 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 ga.Li.xy. We 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 hundred and forty thousand miles distant. It is 
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 t.ele-
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scope resemble 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
quent in the moon. The only thing he (Professor 
Nichol) knew resembling those elevations in the moon, 
WM the Ailsa Craig, in the Frith of Clyde, standing 
perfectly isolated in the midst of a deep 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 thouSa.nd feet, with a deep 
valley running through it. He knew nothing to which 
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 :i;>recipitous 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 to astronomers at the present time 
than formerly. Hitherto telescopes have enabled astro­
nomers to look on or at the moon; but now, to use a 
phrase of Sir James South, they can, as it were, look 
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• 
into 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 estronomy, Professor 
Nichol said, that BO far as they had gone in their search 
for similarity between the action of the upheaving forces 
acting in the earth, and thoae acting in the moon, they 
had been entirely unsuCC088fnl; and the difference was 
only more astonishing at the next step, for it appeared 
that two-fifths of the moon's surface was coveriia with 
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 pe~ 
factly unbroken wall. By observing the shadow of the 
side of one of these craters falling into the pit below, 
and knO'\ying precisely the position of the sun which 
cast the shadow, we could measure the depth of these 
pits ; their breadth could also be asoortained with per­
fect accuracy, BO that the features of these caverns weni 
entirely in our ~on. 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 
mside 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 cavem--0r, as those formations were sometimes · 
called, cre.ter-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 of which were two or three smaller ridges, and 
below them a still further 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 apparent connection between this com­
paratively limited space and the other portion of the 
moon. The 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 volcanic 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 su~l;o.,1.d"ations and experiments may make 
known to · . 
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CHAPTER LXXVII. 
PARLEY TELLS OF THE DISCOVERY OF NEW PLANETS. THE PLANET 

NEPTUNE. Dlll'll'ERENT OLAUIANTB FOR THE CREDIT OF THE DIS· 

COVERY. CORRESPONDENCE OF THE ASTRONOMERS ROYAL OF 

ENGLAND .um FRANCE. PROFESSOR CHALLIS'S REPORT • 

• 
1. I HAVE told you much about primary 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 in space beyond the 
sphere of his contracted sight. 

2. Mr. Hind, who conducts the operations in Mr. 
Bishop's observatory in the Regent's Park, London, and 
who has long been well known for his astronomica.l 
knowledge and persevere.nee, has announced the dis­
covery of a new planet, which has received the name of 
" Iris." M. Encke, of Dresden, the discoverer of the 
pla.net Astrrea, too, has also discovered another new 
pla.net. The star is a.bout the ninth degree of magni­
tude. And then there a.re two or three claimants to the 
discovery of the new pla.net Neptune. 

3. When we consider that skilful astronomers a.re 
every night following their interesting occupation, and 
sweeping the heavens with their telescopes, we ought 
not to wonder that, sometimes, discoveries a.re ma.de at 
the same period by those who a.re distant one from 
another. Something of this kind appears to have Oc­
curred with respect to the planet Neptune. 

4. Though the credit of discovery has, I believe, been 
a.warded to_ Le Verrier, yet it is generally understood 
that, long before his announcement of the existence of 
the pla.net, Mr. Ada.ms was awe.re of it, and actively en­
gaged in most extended ca.lculations thereon. It is not 
easy under such circumstances to do full justice to a.11 
parties. A discussion has taken pla.ce, and letters have 
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passed between Professors Airy and Arago, the Astro­
nomers Royal of England and France. In the mean 

• time, the planet Neptune is shining in the heaveos, 
another proof of His Almighty power who ereated all 
things. 

5. I should like my little readers 'i> reflect a moment 
on the occurrence of the WsooY.ery of a planet.. H they 
were to find a crown piece o:r a sovereign, it would give 
them pleasme ; and were they to discover a mine of 
gold, or even silver, they would regard it as a wonderful 
discovery indeed. What should they think, then, of the 
discovery of a world! The planet Neptune is a world 

. added to the number of those already kriown to us. We 
may never learn much more about it than we know 
now ; but that does not leesen its value in creation. 

6. Professor Challis has given two reports of the pro­
ceedings in the observatory relative to the new planet, 
both of its ;eosition and physical appearance, with re­
sults respecting its orbit deduced from observation and 
calculation. Mr. Lassen, of Liverpool, was the first to 
811Spect that the planet had a ring round it, and this 
impression has been apparently confumed by the obser­
vations of Professor Challis, and his assistant Mr. 
Morgan. The ratio of the diameter of the ring tQ 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, a.re 
not all a part of a general system, in which they move 
a.round one common centre. Almighty is He who rolls 
them on their courses : eternal are His councils ; eternal 
then be Hie praise. 

CHAPTER LXXVIII. 
THANXS TO JLLUSTBJO\:S ABTBONOHERS AND HATHEJIATJOIANS. NBWTON 

AND HIS DOG I;>lilfOND. HIBTOBY OP JAMEi! l"ERG\:SON. HIS POVERTY 

AND SELF·EDUCATJON. KING GEORGE THE THJBD SEEXI! TO BE IN· 

STBt:OTED BY HIM IN ASTRONOMY. POSSIBLE INFLUF.NOE OP THE 

EARLY GENIUS ANIJ INIJUSTRY OP PERGt:SON, U'PON ALL THE BUB• 

SEQUENT PROGRESS OP ASTBONOHIOAL DIBOOVll:RY IN EUROPE, TO 

·THIS DAY. LOVE AND PATRONAGE OF AR'l'll, BOIENOEB, AND LETTEBS, 

BY :&ING GEORGE THE THIBD. HIS INPLUENOE UPON AllTBONOlllICAL 

RESEABCH. 

1. WITH respect to all that in these pages I have told 
you, what thanks do we not owe to the industry and 
genius of so many illustrious astronomel'!!, ancient and 
modem, 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 ~any of ~e names to which we 
are so much m'debted, with additions to several of them 
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of remarkable passages 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 ad.vantage 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, show11 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. Sir Isaac, upon a quantity of paper, had set down 

long trains of the most arduous astronomical calcula­
tions ; and the paper lay upon his table, Bµt 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 Sir Isaac, upon the discovery of the accident, at 
once renounced all idea of r.estoring them ; yet he con­
tented himself with saying to Diamond, " Ah ! Dia­
mond, Diamond, yon 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
gazers may do for themselves, in the way of study, if 
they have but genius and application ! 

6. Ferguson was a poor boy, who, in his whole life, 
never received above a half-year's 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, m 
the day-time, he made models of mills and spinning­
wheels. When his day's work was over, wrapping a 
blanket or a plaid about him, he went into the fields, 
where, stretching a thread, with small beads upon it, h~ 
slid the beads till they hid particular stars from his eye ; 
and then, laying down the thread upon a piece of paper, 
he marked the stars upon it according to their respec-
tive positions. . . G 1 . 
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8. When he was grown up, he wrote and lectured. 
up<>n astronomy. George the Third, before his acces­
sion t.o the crown, attended Ferguson's public lectures, 
and long received him in private, for instruction in 

Mtronomy, and in all the parts of experimental philo­
sophy. During the first period, he made Ferguson 
occasional presents of money; and, when he became 
king, he assigned him a pension of fifty pounds a year, 
out of the privy purse. . 

9. I indulge in a speculation, where, if I am wrong. 
my little readers must forgive me, for the sake of my 
repollections of what I learned to value when I was 
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little, like them, and have valued ever since. They 
mUBt forgive me for the sake of my admiration of the 
talents, the application, and, above all, the good example 
of Ferguson ; and of my hearty veneration for the 
memory of Sood old King George I 

10. I think that the progress of astronomical dis-
- oovery, and even of astronomical science, throughout 

Europe, during seventy or eighty years, may have abso­
lutely received its impulse through the Scotcli shepherd­
boy Ferguson, and the communication of his ardour to the 
mirid 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 Prince's regard 
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 t9 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-t~ht astromoner, who 
(88 is well known) came to Eng only as a musician 
in a regimental band ; then, Herschel's ob3ervation of 
the N ebules and Double Stars, and discovery of the great 
planet which he called Georgium Sidus ; then, the 
eagemeBB of foreign astronomers for further discovery ; 
then, the diBcovery of the little planets, ;y Pia.zzi, 
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Olbers, and others ; and in the midst of all this, the 
great scientific computations of Lagrange and the Mar­
quess de la. Place ; the latter the son of a farmer, as 
Ferguson 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 hereaft.er 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 17 60 and 177 6 I 

12. But there is one thing, at any rate, quite 
certain. It is the love and effective patronage of George 
the Third, for arts, sciences and lett.ers; the study of the 
Sun, Moon, and Stars inclusive. I say nothing of the 
zeal of that magnanimous Prince for husbandry, nor of 
his detotion to other pursuits and concerns of human 
life, either the most honourable~ the inost 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 
purse, the shepherd-boy Ferguson, and the German 
band-player Herschel, as to astronomy, patronized and 
employed West, the historical painter ; founded the 
Royal Academy; and collected two extensive libraries, 
both of which are now in the British Museum, and in 
daily use for the genenil advancement of lett.ere : the 
first given by himself in his lifetime, and the seoond 
given by his son, King George the Fourth. I some­
times go to the British Museum, to read and t.o take 
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my not.es, so as to learn there myself a. pa.rt of wha.t I 
tea.ch to others ; a.nd when a. book is brought to me, 
though not out of what is pa.rticula.rly ca.lled the King's 
Library, it is ten to one but I find the na.me of the 
benefactor upon its cover, and to whom I and those 
that listen to me owe what I tell them, st.amped in its 
golden letters thus:-" The Gift of King George ill." 

13. Such, then, my little readers, a.re some of the 
cla.ims of the pursuits of the good old English King,• 
to glorious a.nd affectionate remembrance ; a.nd such 
(in mipect of our present knowledge of the Sun, 
Moon a.nd Stars) is, by possibility, our united debt to 
the royal student a.nd patron, a.nd to the poor a.nd 
uneducated, but ingenious a.nd assiduous Scottish shep­
herd-boy! 

14. But oh I if I could now but dare to a.dd, to this 
fond dream of mine .concerning the influence of Fer­
guson a.nd his boyish days upon the tastes and fame of 
George the Third, a. dream still fonder as to myself; 
what a. finish to my final chapter! I mean the dream 
that PETER PARLEY, in his own humble turn, .ma.y 
cha.nee, by his humble pa.g~, to we.ken the lasting 
thoughts, if not of a young Prince oi; Princess, yet of 
some ga.y or serious child or other ; making of' some boy 
a. future Ferguson, or of some girl a. Barbauld or a 
Somerville ! 

• "Bom and educated iu this country," aaid George the Third, 
in his speech at the opening of his first Parliament ; "bom and 
educated in this country, I glory in the name of Briton." 
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CONCLUSION. 

1. I HAVE now t.old my little hearers a great many 
Stories. I have told them about Europe, and Asia, 
and Africa, and America, and about the Sea ; and 
aoont 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 t.o see, as he hobbles 
about, in the bright faces of the little boys and girls, a 
smiling " Thank you, MR. PARLEY ; 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 
yd good I All that makes you wiser, should also 
make you better ; and I hope tliat you will never have 
out of mind, that to be happy it is required. to be good., 
and that if you are OOd you will be miserable ! 

3. I must now bid you farewell. Though I am 
thinking to write still more Stories for you, it ma1 be 
that we shall not meet again. So, my dear little 
listeners, if that is our lot, farewell, and God bless yon ! 
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