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PREFACE.

TrERE was once a city upon the €glst ¢, the Medi-
terranean, (says Ibrahim Califi,thc Arabian blocrmpher ‘
of Gengis Khan,) whose King bore the name of Aitan.
His wife was, called Corlauch, and his daughter was
the Princess Corecli. Such was the beauty of Corecli, .
that even dry wood, if she smiled upon 1t im@mgdiately
shot forth leaves; and if ‘:he smiled” unen barren
ground, immediately graﬂs grew up from it, 1If she
combed her hair, her hair showered forth *precious
stones; and if she shed tears, ber tears turned into
drops qf silver and gold. But, fq, take the care that
was theught requisite, of so beautiful and exccllent a
Princess, she was kept in a Palace of stone, forty
fathoms high, and where ngither the Sun nor the Mod
rould be seen.

I quote the words of thexAlabian author only in
the words of his English transistor, who, as I think,
has_partly misrepresented his meaning. "My voung
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readers will be surprised at heatmgpf. 3 palg:e “whe"
nelther the Sun non the Mdgn could be seen, oL,
becquse of 1ts gmeat height; even if that were forty
- fathoms, or Yo -hundred feet! They know that
astranom'égg ape partiptlarly fond=tgreat heights, for
the *expras -pukpose of “seeing™ still so much the
- betger the Sun, Moon, and ‘Stars; and that for this
v(:,ry reason, some Jigh mounluins are often fabulously
described as the ancient resort of astroromical giants
for that purpose: of which we have an example in the
WelsHh inouggain, Cade.r Idris, (\Ev the Chair of Idris;
fabled to have had its top uged as a scat by the astro-
nomer and giant Idris, while studying the Stars.

But what, no doubt, is really said by the Arabian,
is in itself suﬂi.cicn'tiy marvellous, though more con-
sistent with right ccason. e says, that the heautiful
but unfortunate Princess Corecli was confined in a
ralace of which ke walls about it (being forty fathoms

‘high) hid from her sizht the Sun and Moon; that is,
she could see ncither for a long time, while they were
ascending or descendiig in the skies, as all of uus
usually do, but onlyfor the short times when, if ever,
they were directly over her head! And, here, my
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" ng readers know, .thxa: this is a very possible 3ffect
ul Jeing surrdunded, cither By high mountairg, or by
high walls; so that every day, or evely mg!lt, in deep
valleys, both in this country and in &thers much
more mountainous;*the Sun, or Moon, or Stars, tan
only be secn, or even their light received, for a jew
hours, and never at their ‘rising or their setting. In,
the course of my travels in the North of Europe, 1
picked up a pretty little fancy of a poet of the cold
country of Lithuania, suggested by these hidings of
the sun"upon one of vthe sides of high mpuntains, as
well us h) the early and lage enm; ment of its presence
upon their opposite sides—which follows, as you
know, of course: “Why art thou so late, this morn-
ing, O Sun?” inquired (says my poet) of the Sun the
Day. “9 lingered,” answered thc Sun,, “upon the
other side of the mountain, to warm two orphans
sitting at a cottage door.”

But thus, then, this acccunt of the palace of the
Princess Corecli reminds us of two valuable consi-
derations, as to a possession of the light of the Sun,
and Mloon, and Stars. My young readers (if, indecd,
any of them are not quite so beautiful as tb;ﬁt Princess.

b2
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nor %o capable of producug huds, and grass, and
precioys stones, and dropspf silver and gold,) are
certainly more fortunate in the free view of the all-
glorious skies! The youngest child, in the smallest

gagden, has the megns of this i#algence; and I am
sure that the sight of the Sun, Moon, and Stars has
continually attracted the #ttention of every one of
those whom T am addressing.

Simply, however, to see the Sun, Moon, and Stars,
is not enough for my young readers. They want to
know what _they are;—to know where they are;—to
know why and how ﬂ:ey sjine;—what blessmrrs they
pour down upon us ,-—zmd how they are supported
in theheaven and’ yet made to move! They want to
know about Eclipses, the late Comet, and Shooting
or Falling Stars,eof which last so many extruordinary
things are just now said ? But instruction and enter-
tainment upon all these subjects are the very aims of

“my little book, which, wighout fufther remark, I there-
forc commend to their kind welcome.

PETER PARLEY.



ADVERTISEMENXNT

TO THE

'SECUND EDITION.

THe pleasant news that I lately had from my Publishess,,
about the rapid sale of I cagpot tell how many thousand
copies of the first edition of this little book, and the abso-
lute necessity they were under to print, as quickly as
possible,-I cannot tell hgw many thousands more ;—ll this,
as my litele readers will believe, flattered mé& very much;
but it also seemed to impos® upon ane a fresh daty.

“ Why, bless me? Gentlemen Pubjishers,” s.u(l I, ¢«if
it is ®eally true that so many little boys and glrls are to
learn theje st accounts of the Swn, Moon, and Stars,
from ()ld . ParLey, 1 must t.llﬂ still more paias
than before, to make my Tales about all tAese heavenly
bodies as worthy of my scholars as I amable. Though the
ice and snow are thick and slippery upon the ground, and
though hundreds of sad g rogucs rll'C't.h()ll"])tlLSo]y
making slides on the foo%ays, vet I can hobble along,
with cautious steps; so, will nét only go home, but
I will.go to sevetal fricnds and puflic places of instruc-
tion; and both reconsider all that I have aljeady written
in these Tales, and colleet all that T can 'hezlr of, which
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oughf. now to"be added to all thal was in iy first edition.
I know, that even in the .few montis which have elapsed
smce the printing of® those paes, several novelties have
presentcd themsdives, in the history of the knowledge of
the Sin, M'od'n, and Stars; and I shall go back, instead of
going forward, if I do not bring them ‘nto $oug new impres-
sion, however hustllv yon may desire its appearance: My
litte followers cannot propcrlx be said to be taught astro-
J@my, unless they are informed of its latest truths, no less
than its most ancient.”

My Publishers listencd to my arguments(beseeching me,
however, to lose no time,) and accordingly 1 have been
enabled. throngh a little patience upon their part, and
through the help of a leasned friend or two, very greatly to
improve as well as multiply fiy chapters; and to subjoin
this bricf account of the new points ubout which I have
given notices of less or greater length.

1. Later and fulJJeaccounts of the extraordinary telescopic
appearances of Il:\fley's Comet, as seen in the yecars 1835
and 183G, in Europe, and at the Cape of Good Ilope,
appear in this edition; with fuller explanations of the
Astronomical interest attachgd to the punctual reappearance
of that Comet; and with other new facts, relating to the
history of (_‘nmets in general.

Il. The Annular Eclipse of the Sun, of the 15th of May.
1836, as well as the general explanation of Eclipses, are
here amply described to the youthful reader.
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“IIL. The whole of the litgle that'is yet known of the, Fifth
New Planet, of whlcfl the? exigtence is certified to us by
Signor Cacciatore, in Italy} and by M. Valz, at Mismes, is
given in this impression.

IV. Reports of Observations of the * N@vember Aste-

roids,” or Shootmg o1 Falling Stars, as seen in ]]uropc‘e on
the night of the 13th of November, 1836, arc added to what
had been stated in the firgt edition; together with other
facts, and with accounts of the Planetary explanations,of
Messrs. Arago, Olmsted, and,Biot; of the Meteoric explan-
ation, both of tifese stars, and of the zodiacal light, by other
astronomers and philosophers; and a retrospective glance
at the opinions of the preceding century, as to Shgoting or
Falling Stars, and Star-jelly; and at the improved explan-
ation, in the same century’, of that particular substance,
Star-jelly, as beifg either vegetable, or clse naturally
forded of the bodies of dead frogs.

V. Sir John Herschel's latest daseription of his disco-
verics and obscrvations under the , Southern Celesdal
Hemisphere, will be found in this edition.

VI. The formal denial of the pretended * Lunar Dis-
coveries” of the same mdcfahgable astronomer, appears,
also, in these.pages.

VIL In the bricf chapter upon the Centrifugal and

‘entripetal Forces, room, though but of two lines, has
beenefound, for intimating the exigtence of the new doc-
trine of Professor Mozotti, of Corfu, already favourably
received by the highest philosophical authorjties in Eng-
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land ;e a doctrine whicH, enlatging, but mot detracting
from the philosophy of Newtotl, reduces the phenomena
of all tht forces discovered in ‘hature to a single force;
conformably with“the glimpse of many preceding inqui-
rers, and witl" the persuasion, for years past entertained,
that, “ perhaps the day may come, when éven gravitation,
no longer regarded as an ultimate principle, may be
resolved into a yet more general cause, embracing cvery
law that regulates the material world,”*

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-writtgn, or re-modelled, and many changes as to the
distribation of“the engravings have been made; 4ll to the
end of providing, for the ittle réaders of the work, increased
instruction, pleasure, and entertainment.

Finally, the order of almost the whole of the chapters
(and that, therefore, «f the several topics to which they
art” respeetively devnfed) has been entirely new disposed.
In doing this, a notion has been acted upon, that the
most general contemplation of the heavenly bodies, and a
description and explanation of their most obvious, and
most familiar phenomena, aze the objects cf the earliest
interest to the youthful observer; and that all which is
particular, and still more all which is recondite, and the
topic of a higher cur‘osity, should come but after the

* Somerville's (bnnexion of the Physical Sciences. London. 1836,
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foregoing. With this, vi§w, th¢ order observed n the
present impression, aft(-r ’commencmg in a manner inca-
pable of improvement—tRat of dilating upon tie Moon,
and of illustrating the Moon, which is a%wm]s distant from
us, by a Balloon, which we can see both fear and at a
distance ;—this order leads us, in the second place, to, the
Sun; then, to the Stars; then, to the Ncpules of the as‘tro-
nomers; thus embracing thg whole heaven under a general
aspect; and thus leaving us to contract our subsequ.n$
picture from the whole starry heaven, to that of what Sir
William Herschel has called the Nebule of the Iarth,
within which is the Solar System; and, in this System, to
descend; at last, from she general survey of all itsPlanets
—all its® Comets—and all the tecent sugdcestions of its
extended contents—to ()ur'sinrrlo’ and dearest planct the
Earth, with its familiar and yet wonderful phenomena of
])ay and Night, and the Four Seasons. We dcsccud, in
short, even in the bounds of the Solar System—

*From solitary Mars; from the vast orb

Of Jupiter, whose huge gigantic bulk

Dances in ether like the lightest leaf';

To the dim verg®, the suburbs of the System,
*Where cherless Saturn, "midst his watery moons,
Girt with a lucid zone, in gloomy pomp,

Sits like an exiled momarch ;¥

* Barbauld’s Summer Evening’s Meditation. Lordon. 1771, The
(ieorgium Sidus was at this date unknown.
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“and, after having begun ohr conigmlzlation from the Earth,
<
repose upon earth once morg: -

a The known accustomed spot,
Dressed fperith sun and shade, and lawns, and streams :—
A mansion fair and spacious for its guest. .
«And full replcte with wonders,*
R .

Upon the whois, wicn, the sacond edition of my TaLes
ortnE SUN, Moon, AND STARs, presents almost an entirely
new and original volume, thee contents of which (as it is
hoped) will be found at least not less pleéasing, norless
instructive, than those that were oftered in the first impres-
sion. «

* Barbauld’s Sutamer ]f\'ening’s Meditation.
.

L
SIR 3WILLIAM HERSCHEL.
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PETER PABLEY'S TALES,

THE SUN, MOQN, AND STARS. .

CHAPTER I

P
PARLEY 1 Is‘.LL\l‘ ABOUT A SALLOON.

1. MEre is a picturc of a ba¥oon. “THiv an im-
v . U
mense bag of'silk, as big as a small houge, A

» e
B
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net is thrown over it. Td the bottom of this rtet
is attached a little cgr, 1n figure like a boat.

2. The ballodn is filléd ‘with gas, which isa

kénd of air. This gas is very light, and as it rises
up, it takes the balloon, car and all, up with it.
'Fwo of the persons in the car carry each a
flag in his léft hand.
« 3. The balloon has just begun to ascend. Itis
now no higher than the top of a house. A great
many people are standing below, looking at the
ballgon. They can distinct]y see the little car,
and the agronauts in it. They can scc the little
flags, which they ‘are wavmg in their hands.
They can see the network that is over the hal-
loon, and can easily distinguish the counte-
nances of the gdventurops persons who are now
taking a ride into the reglons of the clouds.

4. Well! the balloon rises higher and higher!
it is soon far above the tops of the hwhest
qtccplcs How small it looks! The httl(, flags
in the aéronauts’ hands are not to be seen. Thc
aéronauts themselves appear like specks, and"
the car is scarcely visible,
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5. Still it contmues to pie ce further and
further into thé regions of air; : is borne along:
by the wind, and pass¢s rapid.y away over the
hillsand valleys, and woods aad meadows, and

villages and towns.
B2
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6. Look! here i still, another picture of tne
balloon. How very sma}l it“appears to be! It

seems scarccly bigger than a pin’s head. Itis,
you see, higher than the clouds, and I suppose
is . now about twenty miles off. We can see
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nothing but a dark spgck; yet we know thay it
is the same balloon; "we«know that it is very
large; we know that it has a car attached‘toit;
and that several men are riding along with it,

7. Now,wlat is the reason that this balloon
appears so very small? Why cannot we sée
the car and the men?, You' will tell me it'is
because they are so far off.  Very well! that i€
what I wisheyou to refnember. Anything a
great way off, appears smaller than it really is.
A balloon, that is as big as a small house,docs
not look bigger than g pif’s head, when it is
twenty miles off.

——————

QUESTIONS
1. Destribe a balloon. 2. Jhat carrles ip & balloon into the
air? 6. How large does a balloon appear to be, hig\m in the air, and
at the distance of twenty miles? 7. Why does a balloon look sv
~mall, at the distance of twenty miles?
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PARLEY TELLS OF THE MOON. MAP OF THE FULL MOON. POWERS
OF TELESCOPES. :

/1. Hege is a picture of the moon. You have
_often seen the moon. ,How very beautiful it
is! When the sur is set, how sweetly the nioon
shines on the trees, and on the grass!

1

.
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‘2. Have you never, looked up atthe moon,
and wondered what’ 1t’was9 This is what I am
now going to tell you! )

8. How large does the moon appear to you
tobe? I syppesemnot Jarger than a melon? But
remember it is.a great way off. It is many thof-
sands of miles from us. | Itis, ther&fore, a grcat
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 mountains you
ever saw, put all together.

4. The moon is, m.shm-t, a plarets It has
mountains, and yalleys, andplains upon it, but,
as eome would persuade us, It has no water.
We cannot see these mountains and the rest
of theobjects with thepaked-eyg, bccause they
are so*far off. -

5. I'showed youhowsmall, and how dwindled
to an almost m),perceﬁmblc point, a balloon, the
size, and ﬁgure, an colours, and the rest of
which we know ,-—-hpw qmzﬂl and dwindled,
andindistint, and ﬁnal]y ithjjer (,L])tlblc, a bal-
loont may become, through its being raised high
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mto the air, or carried foa dlstance from our
ey ts. Now, you are, to condider the reverse of
- this. «You are to think How large, and how dis-
tinct the moon would easily seem, could it be
but bronoht nearer to us! For, as the balloon
“s¢ems to grow smaller and less distinct, the fur-
ther it depatts from us; so, thie moon would
s.cem to grow larger, and all that belongs to it
more distinct, the nearer it coulgd be brought
to us, or the nearer to it we could go.

(.. But, though we can have no hope from
any change of the real distance betweer us and
the moon, there %re admuable instruments
(spyglasses and' telescopes, of which I shall
say more another time) which so effectually
afford us vxew\gs. of dlStd. t gbjects, in the same
manner as If they were brought'.()carer, that the
difficulty of distance, by their help, is very

, much overcome. Itis for this reason that while
the learned denomination, telescope, signifies
what showsus distant thipgs, sailors have found
out a plain Engljsh name for the same instru-
ment—calling it a bring-’em-near.
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7 Well then! b heip ofa teleecope, we gt
views of the mmoon that gre-wonc}erfullv minute;
and such are the daily improvemgnts thak are
now making in telescopes, that it is al@ost im-
possible to.say® with what distinctness we shall
come to see objects in the moon. The distance
of that planet from thesearth is reckoned to be
two hundred and forty thousand miles, or thirty
times the distance from one end of the world
to the other, measured through the centre; but
makers of‘ telescopes assure us that, if not row,
yet very soon, we shall hdve instrtiments to
show us the moan as if its (ﬁstance were only
sixty miles; add to which, that if, at the time,
our own sky or atmosphere is clear, we ought to
have néthing to obstrug our prospect, through
Rouds or hazy weather in the moon: for the
moon, as some also assure us, has no atmosphcre
at all. Here, then’ is a map of the moon, such
as it shows itself at its full; and as discovered
through a telescope, theugh yetafarinferiorone
totheé powerful instruments now promised to us,
or cventothe most powerful of those nowmade.
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¢ QUESTIONS.

3. How large is ¥yo moon? . What is thesmoon? ° What are
on its surface? Why caunot we sec the mountains in ¢he moon®
5. Does a balloon seem smaller and less distinet the higher it ascends?
Would the moon seem larger and more distinet 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 mgon as if its distance were no more
than sixty miles? Is it ¢aid, that there are no clouds or hazy geather
in the moos, to interruplt our prospect?
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CHAP MI.
PARLEY TELLS AGAIN OF THE MOON. SPOTS L&W MOON.
FACE OF THE MOON, OLD WOMAN IN THE MOON. ~Wgky IN THE

MOON. GER).AAN SHILOSOPHER. PERUVIAN TALE OF THE SPOTS

ON THE MOON.

1. You may now compar¥ this telescbpic map ot
the moon with what you can yourself discover
in~, at its full, with ounly your little naked
cyes. Bright, and white like silver, as the
moon is, your commpnest view shows you ggay
or darkish spots or marks upon it; and, those
spots or marks, which you cohstantly sec upon
the yoon, are what this map slows you more
distinctly, or, at least, more minutely.

2. What the spots or marks, to the mere
naked eye, look like, in the moon, is'variously
described, both by different people, and from
different causes. #ome think them like eyes,
nose, and mouth in a human face; and thus it
is, that, besides our talking of the face of the
moon, meaning only its surfacg, figure, or ap-
pearance, it is often painted asarcal hum.m face.
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Others say, "that the syme spots or marks are
like an old woman, bent’ almost double; while
others, }‘lsq, tell you that they are like an old
man, Whois carrying a lantern, or elseareaping-
hook, and a bundle of sticks; and.is followed
by a dog. By the firstgf these, something, per-
ﬁape, is a]luded to, copcerning Hecate, or the
fabled witch or goddess of the moon; and, by
the second, concerning the equally fabled Man
in the Moon. But of both of these, as they have
nothing to do, either withe astronomy, or with
naturg} Mistory, of with natural philosophy, I
add no more.

3. Much, in the mean tlme, has been said
and written upon the latter subject particu-
larly; and, vgry'lately; a critical writer-tells us,
that a German philosopher once proposed to
scale the heaven for the purpose of ascertain-
mg the fact or falsehood, that there is a Man
in the Moon, armed with a rcapmg-hook and
that he certainly would have prosecuted his
design, if he corild but have hit upon the means
of making the necessary ascent.
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4. The Peruviansh?vq a tale, that thespots on

%he moon hawe been dccasioned by a beast of

sthe forest, which, being'in love 'witl,\ the moon,

.climbed up to it and dirtied it with hig-pawss
This is to e wmderstqod, how:aver, as a jest.

aesew s

QUEST]?)NS.

1. Are there spots upon the face.: of the moon? How are those
spots explained by the telescope, and upon the map? 2. What about
a human face in thg moon? What about an old womsn? What
about an old man? What about a fabulous witch or goddess in the
moon? 3. What about a certain German philosopher? What about
the man in the moon? 4. #low do the Peruvians account fes the
spots upon the moon?

CHAP. 1V.

PARLLY TELLS STIL), MORE OF TIE MOON. relrscgric AppraR-
ANCES®IN THE MOON. ANCIENT ACQUAINTANCE WITH Tilk
MOON. ANCIENT AND MODERN QUESTIONS. CRESCENT, OR
INCREASING MOON, EASTWARD OF TIUE SUN.

1. THE thoon has always fixed in a considerable
degree the attention of, mankind. I must not

stop ¢o recount to you in how many ways it has
. » . » .
been the object of their thoughts and examina-
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tion. Inmodern times $he improvements in the
telescope have assisted a wonderfully minute
examination of its surface. That surface is held
o be full of mountains, and on the tops of

most of its mountains age held 4o he the cups,
or craters, or circular_hollows, of volcanocs.

2. Galileo is often reputed the inventor of
the telescope; and he, at least, in the year1(08,
or 1609, comstructea one, and, published ac-
counts of the discoveries he made with it. But,
whenever, and by whomspever, the telescope
was m“ented antiquity had not waited for Ga-
lileo, in order to form those very notions of the
moon which themoderns are proud of entertain-
ing. Among the verses attributed to Orpheus,
are some that describe the moon as containing
mountains, plams, and even cities; Democrltus
attributes the spots in the moon to the shadows
of its hills and mountains; and even its support
and motion in the heavens were philosophically
accounted tor by Anaxagoras, and by others of
the old Grecian schools.

8. 1 have shown you the figure of a full
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mobn ; *where it is; its neountains, which cause
it to offer to the teldstape that jagged internal
¢ ’ -

outline which appears in this beautiful figure of
the planet, when, a little after the ngw moon, it



16 «PARLEY’S TALES OF

is seen as'a fine crescent, to the eastward of the
sun, a short time before 1t sets. «
41 Whether the moon has cities, that is, whe-
sther if is inhabited by men, women, and chil-
dren like oursclves, as well as ether points, are
“matters still debated by many philosophers;
but, in my humble opinion, you will alwaysdeny
that this habitation is in any degree probable.
I pass, at present, to quite another subject.

- QUESTIONS.

1. Are thespots upon the moon occasioned by the peculiarity of its
surface?  I» that surfuce diversif.cd into mountains and valleys®  Are
the mountains said to contain voleanoes? 2, What did the ancient
Gieeg philosophers say of the moon? 3. What is the gveniug

telescopic figure of the crescent, or growing or increasing moon, a litth
after the new moon? <
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CHAP.

PARLEY TELLS OF THE MOUNTAINS IN THE MOON. SIR DAY"D BREW.:—
TER’S I)EBCI:H’T’-I OF T"E. MOUNTAIN-SCENERY IN THE MOON,
AND HIS DISAGREEMENT WITH SIR WIELIAM HERSCHEL AS
THE HEIGHT OF THE MOUNTAINS,

1. Berore the time of*Sir William Herschel,
some of the mountains i the moon were held
to be of the most extiaordinary height, in pro-
portion to thosc of the earth; and you may still
meét with statements of that kind in many
modern books; but “I%beliewe,” says Sir Wil-
liam, ““that the Reight of the lunar mountains
is in general overrated, and thiat when we have
excepled a few, the geperality do not exceed
lmlf a anile in perpendicular cleVatisn.”

The following description of the moun-
tain~sccnery of thg moon, by Sir David Brews-
ter, (if,-considering its poetical tone, it can be
wholly trusted,)is, in the meantime, sufficiently
striking: “The mountain-sceuery of the moon
bears a stronger resemblance ‘to the fowering
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subhmlty and terrific ruggedness of the Alpxhe
régions, (the Swiss A,lpb,) than to,the tamer in-
" equalitics of 1éss elevated countries. Huge
_mnasses of rock rise at once from the plains, and
raise their peaked summitstoan ummensehelght
in the air, whilé projecting crags spring from
their rugged flanks, and, threatening the valleys
below, seem to bid defiance to the laws of gravx-
tation. Around the base of these frightful emi-
nences are strewed numerous loose and uncon-
nected fragments, which time seems to have de-
tached from the apparent mass; and, when we
examine the rents and ravines whlch accom-
pany the overhanging cliffs, we expect cyery
moment that they are to be torn from theirbase,
and that the Drocess of destructive separation,
which we nad only contemplated in its offects,
is about to be exhibited to us in tremendous
reality! The mountains -zalled the Apen-
nines, which traverse the moon’s disc from
north-east to south-west, rise with a precipitous
and craggy frout from the level of the Mare
Imbrum. In some places, their perpendicular
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elévatibn is above yr mtles; and, though
they often iesceﬁ th a, much lower level,
they present an inaccessible’ bagrier to the
north-east, while, on the south-west, thgy siwl::
in gentle deckivity to the plains.”

8. But Sir John Herschef the son of th(,
late Sir William, car n_es us still filrther, as to
the description of the mountains in the moon; '
and, here, let me cautiorrmy little readers, that
I am now talking of mountains ¢n the moon,
which are topics of, astronomy ; and not of¢he
Mountains of the Moon, (so called, ywhich are
certain mountains in At’rlca, ind belong, there-
fore, to geograp’zy.

4. After thisaccount of the mountain-scencry
in the moon, which (if ¢you lrave not heard it
before)-must, no doubt, have grcat]y surprised
you, it will still appear very wonderful that Sir
John Herschel, by the help of improved tele-
scopes, i§ able fo talk of the actual geology of
the moon, or of the strgtification and composi-
tion of those rocks which Sir David Brewster
so minutely and terrifically pictures!

c?2



.20 ¢ PARLEY’S TALES OF

“The generahty of the mour,.tams in the
moon prcqent ? says,Sir $olin, «astriking uni-
formtty and singularity ‘of aspect. They are
- -menderfully numerous, occupying by far the
greater part of the surface, and almost univer-
sally of an exactly circular or cup-shaped form,
foreshortencd, however,into ellipsestowardsthe

“limbs; but the larger have, for the most part,
flat bottoms within, fron which rises centrically
a small, steep, conical hill. They offer, in short,
in i¢s highest perfection, the true volcanic cha-
racter; amd, in seme of the principal ones,
decisive marks of volcanic stratification, arising
trony successive deposits of ¢jected matter,,may
be clearly tracedr with powerful telescopes.”

6. The appearance «f these ‘f cup-thaped”
summits, or craters, will be remarked as con-
spicuous in my figures. The “foreshortening,”
mentioned above, belongs “o the perspective
of the circles, which are turned away trom the
cye, npon the retiring sides of the globe or
ball of the mooun. .

7. The figure upon the next page, besides
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[ 3
showing yon‘ some of §hese craters of the vel-
canoes in the moon, sMows you also the moon

in its"deercase, or third quarter; or when only
its castern half is enlightened.



Q2 ‘PARLEY’> TALES. OF

¢ QUESTHONS, .

1. What has been spid abbut the height of the mountains w the
moon® 2. What description has been given of the mountain scenery
ip the moon? oes Sir David Brewster seem to support, at least
pa‘rtially, the older opinion, as to the great height of the mountains in
the moon? 5. How does Sir John Herschel describe rocks, moun-
ains, and volcanoes in the moon? 6. How does Sir John Herschel’s
acsount of the nrmerous craters in thie moon, agree with the circular
figures upon Parley’s three maps? ,. What are the craters of volcanoes?
7. What is the telescopic figure of the moon in its decrease?

CHAP. VI

ABOUT THE VQLCANOES IN THE MOON. ABOUT THE IIKENESS OF
THE VOLCANOES IN THE MOOX TO THOSE UPON OUR OWN GLOBE.
ABOUTY CLOUDS AND WATER IN THE MOON.

1. I'HE existence, however, of volcanots in
these mountains'in the moon, was not steadily
believed till tirey werc 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 shire through it.”

3. Butastronomersbegan atlengthtosuspect,’
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thatthe lunir appegragces of thiskind belonged
to volcanic éruptions;g ard in 1787, (ten years
afterthe observation of Don Ulloay) Sir William
Herschel published what follows: *On Aprit
19th, 10h..61h. I pereeived three volcanoes in
the dark part of the new moon. Two of thgm
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
the10thof thismonth.”s Oh the night succecd-
ing the 19th of, April, Sir William found his
third volcano burning with greater violénce;
and by measurement, he fourld that the shining
orburfling mattermust bemore titan three miles
in diameter: i$ was of an irregular round figure,
andverysharply defined aboutthe edges. The
two other volgandes resembled large faint ne-
bules, or brightish clouds or vapours, gradually
brighter towards their eentres, but without any
well:defined luminousspots. “’Lhe appearance,”
"adds Sir William, “ of what I hauc called the
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actual fire or eruption .of a volc: no, exactly
rescmbled a small piecg of burniug charcoal,
whent it is covered by a very thin coat of white
-a41.25, which frequently adhere to it when it has
been some time ignited; and it had a degree of
br rightness 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 beenobservedatthe Roya! Observatory
at Paris six days before their being seen by Sir
William Herschel; and deszribed as like a star
of the sixth magnitude, but with a brightness
occasionally increased by flashes.

5.- Other French astronomers saw the same
thing; as in the example of M. Villeneuve, on
the 22d of. Muwy, 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°He11con

6. But, here, from the names Apennines,
Helicon, and Mare Imhrum, or Imbrum Sea,
you will perceive that (as is the fact,) ast.ono-
mers haye distinguished the different figures
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on the moonkas if by g ographical names; juost
as, in a map' of the wgrld, we,talk of France,
England, Mount Caucasus, and ether nfoun-
tains and countries.

7. You wilP have akso percgived, both herg
and above, that at least our older gstronomers
supposed the existenceof water (that is, rivers,
seas, &c.) in themoon; and, if a certain opinion
which has been hazarded has good foundation,
namely, that there are no volcanoes upon our
own.globe, but where the nughbourhood of the
sea affords the access of sca-watcr to the com-
bustible materialg of the mountmm- and that,
wheee the sea has retired, there, ancient volca-
noes have ccased to burn; 'then, our newer
philosdphers must explain how thtere happen to
be wolcanoes in the moon, and yet no water!
We have volcanoes in even the bed of the sea,
but nonc where th® sea is not at hand.

8. I confws, in the meantime, that I do not
understand this historysof the yolcanoces of the
moont; that is, of volcanoes where there is no
water ! I can just venture to suppose them (if
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se required) without gke; bt I cannot
suppose them witholit €oloured heat, and yet
visible ! I carnot, in short, suppose heat, or fire,
OF chection of combustible materials, without
the presence of humidity or watet; seither can
L understand that there should be, in any part
of creation, the presence and activity of one
element, or of any compound of elements,
without the presence and actiwity of all ele-
ments, and of all the elemental compounds?
9. Happily, too, forthe ctedit of my doctrine,
Professor Eruxthusen,caf Munich, (an indefati-
gable explorer of the moon, ) has just nowcome
to the belief, that the moon has clouds, and«on-
sequently an atmosphere But, if the moon
has clouds, % consequently has' watef. The
Professor says, that his telescope has lately
shown him those two mountains in the moon,

that have been call Eudoxia, and Aristotle,
covered with a number of points, which have
afterwards changed their posmon and these
moveable pomts, he is of opinion, can be no-
thing else shan clouds.
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QUEQTIONS. -

1. When did the existence of %olcances im the moon begin to be |
believed? 2. What did Don Ulloa observe in the yegr 17782 & What
discovery was made by Sir William Herschel, in the year 1787?
4, 5. Were Sir William’s observations concerning thg existence of
volcanoes in the mdon, confirmed by thosp of other astronomers?
6. Have astronomers given names to regions, mountains, valleys, and
other places, upon the moon, as geographers give them upon the eart® ?
7. Has anything ever been said about seas, rivers, and other waters,
actually existing in the moon? Has an opinion ever been expressed,
that where there is no sea, there cande no volcano?

«

CHAP. VIL.

l':\RL)..‘. STILL TELLS ABOUT THE MOON®.  WHAT THINGS MIGHT
BE SUPPOSED TO BE $EEN UPON THE EARTH, IF TAERE WERE
AY"RONOMERS AND TELESCOPES IN THE MOON,
1. I sHoULD never have done it' T were to tell
you on'Ty a hundredth part of whlt isto be said
concerning the moon; but there are some par-
ticulars still untold elther so new, or so rarely
mentioned, or so very entertammg, that I can-
not omit to add them.
2. You have been startled by much that you
haveheard of the close acquaintance of inodern
astronomers with the moon. The old astro-
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lqurers could hardly hage .pretenqted to more,
thodgh of a very fiferent kind. But the
acqfaintanee of the inhabitants of the moon
(sttpposing that there are such, and that they
are as well provided with telescopes as our-
selves,) with most things upon the earth, is still
closer than ours with the things of the moon,
if we can believe M. Quételet, a living and
highly respectable authority, and a man of
science, peculiarly devoted to the study of
suujects of exactitude. -

3. ¢ Our vast contir.ents, our seas, even our
forests,” says M. Quételet, (Astronomie Ll¢-
mentaire, Paris, 18206,) ““are visible to them:

« they perceive the enormous piles of ice col-
lected at the Roles, and the girdle of vegetation
which extends on both sides of the equator;
as well as 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 instru-
ments,*they cculd even see the building of a
new town, or the sailing of a fleet !”
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1. But so&e, at leagt, of these things will
appear the less increﬂi“u\e to you, the morefyou
know about the rcal intimate refatigns betvseen
theearthandmoon; and thereported factswhich
follow, will peghaps agsist you in that respect.

5. It frequently happens, about three or four
days after the new moon, that withih the cress
cent appears the rest of the figure of the moon.
I have represented this appearance in the beau-
tiful figure which forms my Frontispicce; and
v\hu h I will, here, ,consider only as showing
the ash-coloured light whiclr covers o large a
‘part of the disc, and which % that of which I
am yow speaking?

G. "This phcnomenon is what the I'rench call
la luiniére cengdrée, that 4s, < the h]l coloured
light;” and it arises from the reffection of the
]1ght (that is, of the sunshine) from the earth
upon the moon, which thus illuminatcs, to a
certain degree, that face of the moon which is
presented to the earth. | The thin crescent, at
such.a time, reflects to us the full blazg of the
solar light; and the rest of the sugf: ice of the
moon reflects to us the light reflected upon-it
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from the earth;—d light similar b moohlight,
Exclpt that this earth‘zght goed to the moon
from a body fhirteen times larger than the
magan, while moonlight comes to the earth
from a body thirteen times lessd

* ., It is observed that this lumiére cendrée is
Brighter uflon the moon when the continents
of the carth are opp051te, than when either the
Atlantic or Pacific Ocean is in_that position.
The sea reflects less light upon the moon than
the dry land; and consequently the latter, in
those circumstances, reflects less of the lumiére
cendrée upon the® earth.

8. But here, again, you will understand, gvhy
the spots, or dark parts of the moon,have some-
timesbeen calledrits seasand lakgs—its brighter
parts bemg taken for dry land. According to
others, however, the moon has no water what-
ever; and its spots are dryvales, and cavities,
and basins, and shadows of motintaing; but all
without the refreshment of a single drop of
water., 1 h.weF questioned this already, and
cited at least one astronomer to the contrary.

9. The mopp, too, it is equally said, is without
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an atmosphere,, that is, withoiit air, (though Sir_
David Brewster, as we h}ve seen, lifts his luar
mountains into lunar ¢ air,”) ang without
clouds or vapour. But none of these things are
finally agreed upon, even by our living astro-
nomers; and, if we consult their various
writings, weshall find that there is still room for *
inquiring whether the moon has air, that is, an
atmosphere ; wljether the hoon has water ; and
even whether its light is really but a light bor-
rowed from the sun;that is, a reflection of the
light of the sun; and npt a-light ofsits own,
drawn forth by the action of ‘the mass of the
sun?.As to c]ouds, which are vapour, ard
which directly imply the presefice of water, I
have told you that M.Gruxhuiseén l}ellevcshlm-
self to have discovered them on the mountains
in the moon.

QUESTIONS.

3. What does-M.Qudételet think of the sights which might be scen
upon the earth from the moon, supposing that there were in the moon
people like ourselves, and tele-.cupeq like ours? 6. Do the French
astronomeys, after the ancients, apply to a ecrtmin appearance of th(
moon the name of la lumitre, cendrée, or * ashecoloured light:”
Latin, Jumen incinerosum.’
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CHAP. VIIL

&ROQYT™ THE INFLUENCES OF THE MOON UPON THE EARTH, AND OF
THE KARTH UPON THE MOON. ABOUT THE INFLUENCE OF THf
MASS OF THE MOGN. ABOUT TIDES.

‘1. AL fhe bodies composing the umiverse
exercise influences over cach other. The
carth influences theanoon; the moon influences
the carth.

. % The moon is a body, and it is a lumi-
nous bady; and it appears to exercise influ-
cnces both as a' body and as a light.

3. As a body, that i is, as a mass, it excreises
the influence of attraction or gravitation; and
of this influerrce of: the moon’s attraction, a
consplcuous effect is generally thought to be
the production of the tides of the ocean, from
which proceed the tides of the rivers of which
the mouths are open to the ocean. There
are other opnuom of the cause of the tides;
but this is what is taught by Newton, and is
in the following manner explained.
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1. Inthe dmgram which I here show you, M
represents themoon, o ﬂ)s:e.n'th zn, the highest”

parts of the water caused by tlle mMoow’s attrac-
tion.  Now let it he obser ved, that the power

of gravity diminishes as the square of the is-
tance increases; and therefore*the waters at z,
on the side of the earth A BcDEF G 11 4, next
the moon M, are more attracted than the central
parts of the earth o by the moon,and the central
parts are more attratted by her than the waters
on the oppos1te side of the carth at z; and
therefore the distance between the earth’s cen-
trec ahd the waters on its surface, under the
opposite side to the moon, will be increascd.

D
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For let there be threedodies at 1?1, o, and p: if
‘they are all equally i;;}acted by the body M,
they will a]l move equally fast towards it, their
mutyal distances from each other continuing
the same. If the attractipn of » is unequal, then
that body which is most strongly attracted will

“move fastést, and this {will increase its distance
from the other body. Therefore, by the law of
gravitation, m will attract H more strongly than
it docs o, by which the distance between 1 and
o will be increased ; and.a spectator at o will
perceive a1 rising higher towards z. * In like
manner, o being“more strongly attracted than
n,<t will move farther towards m than o does;
consequently, the distance between o and v
will be 111cr§aséd and a spectator at" o, not
perceiving his own motion, will see p receding
from him towards =»; all effects and appear-
ances being the same, wheiher » recedes from
o, or o from b.

. According to lgter philosophers, how-
ever, the tides hre produced by the combined
influences of the moon and the sun; and even
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still present an astron,p ical problem, the most_
difficult of solutlon, & hitherto the least
satisfactorily disposed of.

6. Great exertions are at present in the
progress of bemng made, to obtain, by means
of continual observation in a vanet) of places_
throughout the world, apd by the most careful
registration of facts, a more complete account
of the tides, fending to‘the discoverysof all
their causes, than any that is yet possessed.

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

CHAP.-IX.

ABOUT THE INFLUENCES OF THE LIGHT OF THE MOUN. AMBOUT THE
WEATHER. ABOUT THE CHANGES OF THE MOON. ABOUT OLD
MOONS AND YOUNG HOONS. ABOUT NEW MOONS&, FULL MOONS,
HALF MOONS, AND THREE-QUARTER MOONS. THE SAILOR’S
VOYAGE TO THE END OF THE WORLD, AND HIS DISCOVERY OF
THE HEAPS OF THE OLD MOONS.

1. Irthe question of the influerice of the moon
in respect to the tides is still open to examina-
D2
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tlon, much more so is® hat of the influence of
the moon upon the W ather..

. The ancient and genecral persuasion is,
thaf.changes of the weather follow changes of
the moon.

8. The proot must ‘depend upon accurate
“observation; but therg are difficulties even in
the way of the theory, if we strictly consider
the real history and nature of the moon.

4. 1 shall leave it to my little rcaders to form
« better judgment of the whole matter kere-
after, when they lave grown older, and learned
a great deal with which they,are unacquainted
at-present, and which even my little booky in-
structive as well as entertaining as it is, by no
means pretends fo teach them. «There ire 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 to the end of the world, and having
been asked.what there was at the end of the

PARLEY’S TALES OF
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world, answered, in the first place, ““ A high
wall.” But, being futther asked, whether he
had not had the curiosity to climb the wall,
high as it was, and see what was upon the other
side of the wally or beypnd the end of the world,
then replied, that he had done so, and that
what he saw was a heap of old moohs !

6. Now the sailor had drawn upon his fancy,
in order to satigfy his inqutirers, and also not to
be thought dcficient either in curiosity or
enterprise; and therefore talked as if' he bos
licved that the old or worn-out or cast-off
moons, being the mbblsh or The lumber of the
heavens, were fnmlly thrown over the wallsat
the end of the world, like a gatdener’s rubbish,
and dend roots of flowers, ou‘md(. tlu. wall at
the end of his garden!

7. Butwhat is the opinion of mylittle readers
themselves, about these same old moons? When
they hear about the old moons and young
moons, and new moons, full moons, half moons,
and three-quarter moons, do they believe, as
they ought to believe, that all these mgons are
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one moon; and that ﬁbls one moon'is the only
‘moon wh1ch mankind have ever had to gaze at,
or to be lighted by, since the very earth upon
which they tread was itself young and new?

8. And, bcsgdes belicving thLat there is not,
nor ever has been, more than a single moon,
do they bélieve rightly concerning the real un-
changeableness of this single moon? Do they
know and believe, that the moen (even unlike
the sun and all the planets, of which, from time
o time, we see each past of the whole. cir-
cumferences, ) is so very uniform, so truly most
unchangeable, that it never turns to the earth
bkt one of all its sides?

9. There s, then, but a single moon, and of
that single moon there is never any change.
When myhttle readers sceinthte sky, sometimes
a thin bow-like moon, sometimes an oval moon,
and sometimes a round fuil 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 decreasing
moons; and when they see such pictures of the
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moon as thbse at my pages,’'15 and 21, 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 littlé readers them-
selves; 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 respegt. It shows them that the
crescent, or young or growing mogn, at my
page.15, and the decreasing br waning moon,’
at my page 21, (though, because they are all
that, for the time, is light of tlre moon,) are but
the lighted og illuminated parts of a whole
moon, of which, for the time, all the femaining
part is dark, and only invisible because it is
dark; and which is always a whole moon, and
is always a moon of one unchangeable size,
magnitude, or volume; of one density, or close-
ness of matter; and of one mass; or one quantity
of matter; besides (what they will learn clse-
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where) that even this'one unchangeable moon
always turns to the ,eaf*th one unchangeable
sigle; so tlmt the moon is not even variable with
respect to the earth, as the earth is variable
with respect to the moon, turaning to it some-
times onc of it§ continents, and sometimes one
of its oceans!"

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

2. And whay, then, are these changes of
p].).d%(‘b or appearances of the moon? Nothing
but the changes of the quantity and places of’
the llght wlud\ that-side of the moor which
alone we'ever sce, periodically is able to display
to us! The cause of these changes of places
and quantity of the light of'the moon, upon the
only side that is ever turned to us, (for the
quantity of light upon the whole surface of the
moon i§ daily eyual,) I shall hereafter tell you;
but it _mdy‘be well to show you, even now, a
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figure of the sun shingng upon the moon, while
the moon is revolving round the earth; and, in
leoking ag which, you will take care to remem-
ber, that all the moons that are there drawn
represent but_the one.moon<in the different
partsofiits orbit round the earth, accompanying
the earth’in the eartly’s orbit rousd the sun.

18. There is no change, therefore, of the
moon, except as to the change of the amount
of illuminated surface which, from time totime,
the moon is able to showsto the earth. There
is no change of the moon, except a change of
the moon’s light. There is no change as to the
mpass of the moon; it is to the attraction of the
mass of the modn that we attribute the pheno-
menon of the tidest 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? )

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
meridjans of the heavens, or over the longitudes
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of all the portions of the garth; and the action
of the tides, or the changes in the heights of
the ocean in all its different parts, arg regular
and dailyalso. Thereis consistency, therefore,
at the least,dn supposing a connexion between
the gegular daily changes of place of the moon,
and the regular daily changes of the Heights of
the parts of the ocean, or the rise and fall of the
tides ; but whatsis there reAsonably to connect
the changes of only the light of the moon, with
the changes of the wind and weather?

15. The action, both of the mass of the moon
and of the light of the moon, 1s equal over all
partsof the earth; "but the winds and weather
are regular upon some parts of* the carth, and
1rrcgu141 upon athers. Can the equal getion of
the mass and of light of the moon in all parts,
be the equal cause of the regu]amy in one
place, and of the irregularity in another?

16. I have said more to my little rcaders,
about the complicated qugstion of the influence
of the moon upon the changes of the weather,
than I should have permitted myself, if it had
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not seemed to mé thyt the points which I have
thus brought forward will greatly help them in
their reflections upon the nature and history of
the moon, and consequentlyin their knowledge
of both. But I have some thingg still to add,
about 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 irt nature, or.has powerful in-
fluences upon the carth 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 ushally ascribed; and can these
changes of the light of the moon, (regular all
over the earths) be the causcs of the changes
of wind and wéather, regular npon some parts
of the eartll, and irregular upon others?
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CHAP. X.

MORE ABOUT MODNLIGI-'T AND %TS INFLUENGES. ABOUT THE
FREEZING INFLUENCE OF MOONLIGHT. ABOUT THE NATURE OF
FROST, OR PHENOMENON OF FREEZING. ABOUP CRYSBALIZATION.
M. BECQUEREL AND MR. CROSSE. ABOUT FLAYING AND DANCING
BY MOONL1GHT.

1. I navE said, that cven the light of the moon
is confessedly a powerful agent in nature; or
that, in other words, it#has powerful influences
upon the earth, and upons moft of the things
belonging to the egrth. I am not going to
talk ttiuch upon that large subject; but only t
mentlon a striking and bencﬁccnt example.

2. Would you believe that hgh; is able to
ﬁ'eeze, as well as to warm, the objects which it
falls upon? Yet this is said to be the operation,
in certain, circymstafices, of the light of the
moon! You must hear me patiently.

8. Very odd things, indeed, arc said, and
have always been said, of the llght of the moon;
and in truth, it is right I should tel} you, that
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§
all things bad and, djsagrecable have been
ascribed to 1t as well as all things agreeable,
Leneficept, and good.

4. But its freczing, with respect to things
proper to be frozen, is esteenred agood. The
frosts in the early spring, of which, as to many
of their’ effects, we often complain, are really
of great value to the growth of plants. For
the moonlight nights in spring cause water to
freeze before it is cold enough to freezein the
dark; and thus we hawe the benefit of frost
thhout exposute tq great cold!

5. The buds'and leaves of plants, if exposed,
on a clear night, to the full moon, are found to
be frozen, th8ugh the thermometer remains
many degrecs above the freezing point!

6. I must here, however, add a word or two
upon what I have said of the coldness, or com-
parative absence of heat, in the light of the
moon, with reference to its established crystal-
izing or freezing pawer.

7. The act of freezing is the act of forming
crystqls of.the matter of fluids. But, according
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to M. Becquerel, who sugceeded in the elec-
trical formation of many c.ystals, light is one
of the elements required for crystalizgtion. -»

8. Cold is only the absence of heat. Fluids,
then, being .cold>through the absence of the
sun, is it the light without keat of the moon,
which causes them to freeze?

9. But Mr. Crosse, who, with others, has
followed the track of M. Betquerel, (and who,
with so much modesty, has made such extra-
ordinary advances in modern science, ) declares
light to be unfavourable to the produetion of
crystals; and thus, if he is rfght_upon that
subje=t, he overturns my attempt to refer the”*
frcezing influence of moonlight to that Lght
unaccompanied by heat. i

10. What has becn called the coldness of
the light of the moon, must be only this: that
the moon shines in the absence of the sun,
and that its light (that is, comparatively speak-
ing,) is without heat.

11. I shall tell you more of this freezing or
crystalizing power of the light of the moon;
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but now let me close,thjs cflapter by cz;]ling to
all our recollectioms the merry play of “boys

and girls” by mbonlight, wl.len, as the song says,
* The mogu does shine as bright as day;"”

and yet recommending you,not entircly to
torget those ill storics of moonlight to which
1 have alluded; and which make it probable,
that such as very much tndulge in the beauty
and cheerfulness of that light abroad, should,
at the same time, be hearty, and be taking
eXCreise,
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CHAP. XI.

TELESCOPIC DISCOVERIES IN THE MOON. SIR JOYN HERSC
MISREPRESENTED. IMPERFECTIONS OF TELESCOPES INCREASING
WITH THEIR POWERS. THE MONSTER IN THE HEAVENS. THE
STORY OF THY PodR HOUSE-¥LY.

1. I uave given you some account of the
geographical, and cven geological, discoveries
which Sir John Herschel, believes himself to
have made by Ieans of his telescope, in the
moon. I have also told you of the mountain-
scenery described by Sir David Brewster, upon
the surface of that satellfte of the carth.

2., Whether Sir*John Herschel has been j=<
any degree too hasty in persuading himself of
the reality of what he beligvesshimself to see, is
more than your friend Parley caa presume to
say: but some of his statements have been
attacked in France; and ridiculed, in the form
of mock *productions from his pen, in the
United States of North America. In the latter
country, a well written "pampbhlet, entitled a
“Supplement to the Edinburgh Journal of
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Science,” was filled wlth a ‘pretended Sccount
of lunar discoveries by Sir John; and the jest
_has led to a graver imposition, in which, as the
copy of & New York advertisement will show,
a panoramic painting is offergd to view, dis-
playing the mbon as pretended to be seen by
our English astronomer :—

“ GRAND MOVING PANORAMA oF THE MooN, painted on upwards
of one thousand feet of cafivass; being agbrilliant illustration of
the scientific observations made by the most eminent astronomers,
of the surface of the moon; showing its various mountains, volca-
noes, lakes, rivers, &c.; to which wil be added, the reported lunar
observations of Sir Johr Herschel, in which will be secn the in-

habilants, ammals. birgs, fordsts, &c., with their natural motions,
. 1o describe life.”’

3. Upon this subject, Sir John Herschel,
writing from tlfe Cape of Gopd Hope to M.
Arago, talk$ of “the history of his pretended
discoveries in the moon;” and professes to be
amused, that “there are people silly cnough to
belicve every extravagant tale which is set
betore them.”  You must be cautious, there-
tore, how vou iisten to any of these ““ pretended
discoveries.”
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4. 1 ;nay tell you, too, jn this place, that all

the supposed astronomical discoveries, made or
to be made with the very powerfuPmodern tele.
scopes, will require strict examination. A diffi-

culty, not yet susmounted, in making lenses for

telescopes, is this, that neither care nor skill are

sufficient to prevent the occurrence of minute

imperfections in the gliss; and that these

minute imperfegtions, the greater the power of
the instrument constructed, are themselves the

more highly magnifigd, and made capable of
deceiving the astronomer, as £o what hie really

sees in the heaven.  You'know the story of an

observer of a late &clipse of the sun, who w:.
thrown into consternation, at thwe sight, through

his telescope, of what he thought an enormous

mouster 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-glasses !
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CHAP. XIIL

PARLEY TELLS ABOUT THE SUN.
<

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

¢ One sun by day, by night ten thousand shine !”’

2. Thesunisa very s small star; but, because
it is the star which is immeasurably the nearest
star to the earth, therefore it appears, from the
earth, 1mmea9umbly the largest of the stars.

3. It looks larger than the moon, and it is
beyond imagination larger. It is prodigiously
further off than the moon, but much less so
than any ofithe fixed stars.

4. 'The sun is the source of light and heat to
all the planets of its systemn. I shall tell of its
system presently. Ifthe sun were taken away,
the earth would have no light but the dim
twinkling of the stars. It would have no day,
but only a perpetual night. It would have no
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spring nor summer.  “THére would be always

winter. The rivers and 'springs would be

frozen up. The grass would grow mo mor¢”~
The trees would die, and all the fruits of the

earth would *perish. Al the earth would be

covered with snow and ice, and men and ani-

mals would die from cold.and hunger There

would be desolation everywhere around, and

nothing but a hftiverse in which no plant

could flourish, nor anything have life.

5. What would happen to the earth, would
happen also to the moon.s The moot would
receive no light, either from the sun or from,
the earth. The earth, therefore, would receive
no light from the moon, any more than from
the sun. Therewould be nio moonljghtnights;
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 taken from its place. How
beautlfully does it seem to comg up from the
east in the morning! How joyous are the birds
at its return, after it has been absent during
the night! How fresh and blooming, too, are
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the flowers in the Spring, when the sun has

thawed the .snows, or removed the cold of

“‘winter ! « How green are the fields! How softs
and balmy is the air!

7. The sun is to us the most astonishing of
all heavgnly bodies. It is an immense globe,
much larger than the planets all together. Itis
eight hunded snd’ elghty-three thousand, two
hundred and seventecn mild in diameter; and
about two millions seven hundred thousand
‘miles in circumference. ' It is one million three
ihundred and ejghty thousand times as large
as the carth, or nearly a million and a half.
"This immense globc is the centre of its system;
that is, it is ir the middle (or nearly in the
middle} of the orbits of its planets. It gives
light dind heat to all.

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

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

10. It weuld’takc me a great while to tell
you of all the benefits we derive from the sun.
The truth is, all our copforts, almost all our
pleasures, and even our whole existence, de-
pend upon that glorious liminary. Such are
the numerous blessings it bestows upon us, that
some nations have wershipped it, as the source
of every good Let us,, rather, look up *with
thankful praise to, that Almlghty Beige who
created the sun, and who commanded it to shed
its benefits upon the world that he had made.

QUESTIONS.

4. Where do the light and heat come from? What would he the
effect in our world of taking atvay the sun? 7. What is the most asto-
nishing of all‘the heatenly hodies? What is the diameter of the sun?
Its circumference? How much larger is it than the earth? Wherc is
the sun placed?> What docs it give to the planets? 8. What gives
the sun its shining appearance? 9. *How are spots on the sun caused?
10. What are some of the benefits we derive from the sun?  *“Why have
some nations worshipped the sun® What ought men rather to wor rship?
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CHAP. XIIIL

PARLEY EXPLAINS THAT THE SUN 18 NEITHET A DI§C NOR GLOBE OF
FIRE, AND THAT IT IS IN NO DANGER OF BURNING ITSELF OUT.

1. On tlie 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 extremcly rarefied, or
thin, and the light of tho sun, by experiment
with *the.thermorncter, is found to be accom-
»anied ith no discoverable heat. These sum-
ufits, ifshort, which therefore supply a name to
:he mountains, dre a region of perpetual snow.

2. In every other case, alse,.of great eleva-
tion above the sea, or above the lower levels
of the land, (as of the Andes in America, the
Cong mountains in Africu, and the Alps in
Switzerland, and of innumerable lower emi-
nences,) the higher we ascend, the colder we
find the temperature; and, at certain heights,
perpetual ice and snow.
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8. Ascents into the higher regions of the
atmosphere, by means of those, balloons, in
drawing your attention to which I began mj*
present volume, discover the same truth; that
is, that the*higher we*ascend, or the further
we leave below us that denser atmosphere,
which immediately adjains the sea and the
lower levels of the land, the colder we find the
temperature, afd the less discoverable heat
accompanying the sun’s light.

4. But, as opposhe facts, in the Arctic
regions, and in other situatiogs of which the
atmosphercisstill comparatively dense (Pthlck :
while we stand upon beds of ice that are

neither melting or likely to melt, except upon
the surface, weare often scorched, by the heat
that we find accompanying the light of the
summer’s sun. The heat, thercfore, is in tha
atmosphere of the €arth, and not in anythmg‘
which flows to us from the sun. h

5. And yet, my little readers, we are all apt
to fancy, and the world has ever been 4pt to
fancy, that the heat which we feel in the pre-
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sence of the sun’s light, (though we often feel
heat also in igs absence,) must needs come to
"I 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 flre—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 substancef which must at
last burn itself out!
6. But it will be plait: to you, that, were
there anything ljke truth in these representa-
tions, ghe 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, 1 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 ; thatit is a lumi-
nous or shining body; and that, in some man-
ner, its action upon our atmosphere (an action



THE SUN, MOON, AND STARS. 59
L]

effective in proportien®to the density of the
atmosphere) produces the atmagspherical heat
of which weknow so well the experience ; thes®”
things are certain. But the sun, though lumi-
nous, isnot 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, respect-
ing which ther? is the least danger that it will
either fail or lessen.

8. In truth,itisatpresent supposed bysome,
that the light and heat.of e sun are to be
ascribed only to e)ectrical causes. Ygu must .
hereafter make yourself acquainted withwhatis
electricity.

QUESTIONS.

1. Do we find the air the colder, even in the midst of the brightest
sunshine, the, higher we ascend from the level of the sea, or of the
plains; though, in so dving, we ascend by so much the nearer to the
sun? 2. Are the tops of very high mountains covered with perpe-
tual snow? 4. In some situations, do we fgel excessive heat under
the sun, even while we are standing upon icewhich neverthelcsa continues
unmelted? 5. Has it been fancied that the fire of the sun is likely to
burn itself out? 6. What contrast may be observe& Lettween the
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effect of drawing nearer to a fire, atd that of drawing nearer to the sun?
+7. Is the sun, nevertheless, the certain though hidden cause of the
light and heat which we enjoy? 1Is it plain, that, to whatever changes
.- Sun may reslly be liable, there is no reason to suppose that either
its light or heat are liable to progressive extinction or decay?
8. Do some ascribe the light and heat of the sun only to electrical
causes? : ‘

CHAP. XIV,

PARLEY TALKS OF THE LIGHT OF THE SUN, AND OF THE SUN’S
SPOTS.

1. THE intensity of that light which covers the
face of the sun,jand-which the sun diffuses
through our atmosphere, may be partly judged
of by comparing it, in both instances, with the
amount and the. influence of the light of the
moon. We gan look at the moon, but we can-
not 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- gencral, while the sun
shines, the sky appearsto us butof alight azure,
and we-see nothing of any heavenly body but
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itself; though sometimgs the moon, and some-
times one or other of the planets, form an ex-
ception to the rule.

2. The cause, in the meantime, of the sun’s
luminosity, remains unconjectured, or not so
conjectured as to satisfy our minds. It is not
fire, but what then is it else? IS the®sun lumi-
nous throughout; or, has it luminous clouds,
or a luminous ;atmosphere only, with a dark
and solid body beneath?

8. Sir William Hegschel was of opinion, that
the sun consists of a dalk'opaque. body or
nucleus, in the atmosphere Of which float lu-
minous clouds that compose its shining matter.
The inferior brightness, and, 4t the same time,
the uniformity,of coloure«of ﬂlese shallows, he
explained by supposing that thesé clouds con-
sist uniformly of two strata, of which the up-
permost or outermogt is almost immeasurably
the brightest; while the lower, or inner stra-
tum, or that nearest to the dark body of the
sun, is of very inferior lustre. * ,

4. Leaving, however, these things as unset-
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tled as I find them, I ghall only tell or remind
my little readers, that the sun is not even that
~niform pall ‘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 varia-
tions 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 exhibited to you, in a
former chapter, a map of the moon.

5. $till, 1 venture to show you, now, a figure
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of the disc of the sun, darkenéd withlargespots;
but, in the disc of the sun, the number, and the
figure, and the size, and the place gf all th~-
spots, are in constant variation. Theyare some-
times so large asto be seen with the naked eye.
Herschel, in the year 1779, observed one which
was about' ﬁﬂ;y thousand miles in "diarfeter; or
‘more than six times the diameter of the earth.

6. The changes of place, size, and figure,
appear to depend, in-part at least, upon the
rotation of the sun. For they are thought not
to move round the sun, bpt with the sun. If,
then, the spots’ were perma'r‘lent, the same
spots ought to return at regular intervals, and
we ught to be able to draw niaps 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
daysin succession, scgm to have nfoved, during
that time, from east to west, across the body
of the sun; but this (the spots bemg supposed
to be hxed) is because the sun has.bcen
revolving upon its axis from west to east.
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8. When a spot begins to be seen upon the
eastern limb or side of the sun, it appears like a
<hin blagk line. As it advances towards the
centreof thesun,itsbreadthgraduallyincreases.
As it approaches the westernlimb, it returns
to its former ﬁgure of a thin black line. This
is what You §ee in these several figures of the
samespot, as observed by Hevelius uponseveral

0.@- $.9.8.¢

successive dayq The seven spots, or double
spots, which you may count, show the narrow
ﬁgure of the spot at its first appearance, and
its progressive inercase of Jbreadth, as it
approached the centre of the disc of the sun.

9. But the same changes of appearance would
happen if you were togfasten a black patch
upon the side of a globe, and thén 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




THE SUN, MOO{I,\AND STARS. . 65

of appea'rance. These changes and motions of
the sun’s spots prove, therefore, what we could
not otherwise certainly know, thatethe sun, as I
have before told you, revolves upon its axis.

10. The period of the sun’s rotation, or revo-
lution upon its axis, and of the consequent
revolution of the spots, is different accarding as
the spots are viewed from the several planets
above and below the sun. From the Earth, it
is twenty-five days, nine hours, and fifty-six
minutes; but, as seen from the superior planets,
or Mars, Jupiter, &c., the time is shorter; and
as seen from the inferior ‘plartets, it is longer.
From Mercury, thehumber of daysisthirty-five;
or, almost ten days longer than from the Earth.

11. But the spots, thoygh subsisting for a
time, are by no means permanen*; and when
they disappear, their placcs, unless, as often
occurs, theyare succeeded, in those very places,
by spots of pecuhar brxghtness, return to the
ordinary appearance of the sun’s surface.

12. Once, while Dr.Ldng was examining the
sun’s image, as received upon a sheet of white

F
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paper, he observed a large round spot divide
itself into two, and eaéh part fly off from the
other with immense velocity.

* 18. Di.Wollaston,looking at the sun through
a twelve-inch reflector, witnesged a similar phe-
nomenon. A spot, which he was expressly
observing, burst into pieces, like a piece of ice;
and the pieces slid away from each other in
various directions, as sometimes happens when
we throw a piece of ice upon the surface of a
frozen pond!

14. 1 have given you to understand, that
besides dark spc”s, there also appear, from time
to time, upon the face of the sun, spots of
peculiar brightness. You have often heard
the saying, that there are “ spots in the sun,”
mecaning' that the most perfect things have
blemishes; and therefore the idea of the sun’s
dark spots cannot be quite new to you. But
perhaps you did not know till now, that the sun,
intensely bright as its whole surface appears
to us, has sometimes spots yet more intensely
bright! The dark spots were formerly called
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macule, and the bright spots facule; but Sir
William Herschel, who, between the years 1779
and 1794 inclusive, added so much %o our know-
ledge of the sun’s spots and other superficial
appearances, changed likewise all the names.
For these, as well as for the long list of
descriptions and opinions concerning these
things, you must hercaftér look into the writ-
ings of astronomers.

15. The spots have been matter of constant
obscrvation, ever since the time of Galileo and
the improvements of the telescope.  But from .
the year 1676, to the year"168%, there Wwas not
a single spot on thé sun.

QUESTIONS.

1. Is the light of the sun prodigionsly superior to that of the myon ?
2. ITas it been satisfactorily explained of what nuture is the sun, so
that it is luminous, or gives light? 3. What is Sir William Ierschul's
opinion of the composition of thé sun, and the source of its luminosity 2
4. Ts the face of the sun often obscured by dark spots of considerabie
size? Why cannot we show those spots in a map of the sum, as, in &
map of the moon, we show the spots of the moon? 5. What was the
size of a spot in the sun, observed by Herschel in the year 17747
7. In what divection arc the spots of the sun observed to move?

FQ '
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.
8. Does a spot, while it semains, continually change its apparent figure
as well as place? Was this rehark exemplified in a spot observed by
Hevelius, and what is the reason of the change? 9. What is proved
by the apparent ehanges and motions of the sun’s spots?  10. Are
* thegpparewt periods of the rotation of the sun and its spots the same,
whether viewed from one planet, or from another? Is it different as
to the superior and inferior planets? Whatsis the period as seen from
the earth? What, as seen from Mercury?  11. Are the dark spots
permanent? Do very bright spots often succeed to them? Are both
dark and beght spbts finally succeeded by the ordinary appearance of
the sun’s surface> 12. Whet was seen by Dr. Long, concerning a
dark spot?  13. What by Dr. Wollaston? 14. What name was
formerly given to the dark spots? What torthe bright spots? Who
has particularly observed both, and given to these, and to other tem-
porary appearances upon the fuce of the sun, new names? 15. How
long have the spots been made matter of observation? At what time,
and for how many yearg together, was there not a single spot to be
| seen upon the face of t{e sun#

CHAP. XV.

ABOUT OPENINGS, SHALLOV'IS, INDENTATIUNS, AND PORES; AND
ABOUT OTUI!J‘.. TEMPORARY APPEARANCES UPON THE SURFACE
OF THE SUN.

1. TuoucuI have referred you, for many of the
appearances observed by Sir Williarn Herschel
upon the face of the sun, and for the names by
which he distinguished them, to your future
reading of larger astronomical books, yct some
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of them are so extraordin&ry,.and so likely, in
their description, to stimulate your curiosity,
that I shall mention a few, under their games of
Openings, Shallows, Indentations, and Pores.

2. Openings dre appearances under which
the dark and opaque body of the sun becomes
visible, caused by a remqval of the luminous
clouds which commonly surround 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 sum’s centre, is represented
inFig. 1. The opening is the stjaller and darker
spot, and the shallqw is the larger and lighter
part of the figure. On the western side of the
shallow, its thickness was vigible, all the way
from its surfacedownwards; but on thg eastern
side only the edge of the shallow was visible,
so that its thlcl\nesq could not be seen.

4. Shallows are pfaces from which the lumi-
nous clouds of the upper surface are removed;
but this removal itself causes themtobe in some
degree hollows ; the spaces which they accupy
bemg lower than the general surface of the sun.
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They generally 'b'eg!n +from the openings, or
else branch out from shallows already formed.
. Sometimes their thickness, that is, their depth,
is visible; and sometimes, also, they are unac-
compamed by any operiing.

Plg 2 presents you with a section of the
openmg, where the lines a b c¢df, correspond-
ing with the same lines in Fig. 1, are supposed
to be drawn from the eye of the observer.
The line d passes through the opening, entirely

to the main body of the gun. Itis obvious, in
I'ig. 2, that from the position of the observer’s
eye, the thickness of the shallow is visible only
on one side.

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

7. Openings have sometimes a ditterence ot
colour, apparentty because a thin veil of lumi-
nous clouds is hovering over them.

8. Openings, which are always tetporary,
divide when decaying, and sometimes increase
after diminishing; but in general, after divid-
ing, they diminish, and finally disappear, leaving
the part of the sun’s surface upon which they
have been seen, more thap usqdlly disgurbed.

9. Fig. 38 repregents an opening, with a
branch from its shallow. That opening, in the

by s N mﬁs.

v &

[ ]
course of an hour after it had assumed the
appearance which is here Biventoit, exchanged
it for another, as you seen in ﬂg
10. Fig. 5 is another opening, thh a long
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shallow. In three hoyrs it had assumed the
appearance of Fig.6; and, in an hour after this,

Fig.6.  Fig.1.

o of

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 hps, or projections, to dmap-
pear. The division of the decaying opening is
shown in Fig. 9, where the luminous passage
across the opening resembles a bridge thrown
over a cave.

11. Sir Weilliam Herschel 1magmes 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
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opening. But the divedtion of the stream of
gas is often oblique or slanting; and thus the
luminous clouds are drawn laterally or side-
wise, and form a larger shallow upon one side
than upon the other. .

QUESTIONS.

1. Are some of the temporary appeatances uptn the face of the sun
called, by Sir William Herschel, openings. shallows, indentations, and
pores? 2. What are openings? 3. What opening was seen by
Sir William Herschel on the 4sh of January, 1801? What were the
successive appearances of the opening of, 1801? 4. What are
shallows? 6. What are large ophings ®enerally sdrrounded by?
8. How do the appearances of openings generally terminate? 9. What
were some of the successive nppenmwes of the opening shown in Fig. 3?
10. What, in the opening, Fig. 5? ‘Wheny have the openings gene-
rally 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 openmgs. or black spots? o
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CHAP. XVI.

MORE ABOUT THE TELESCOPIC APPEAB.AWCFS()F THE SUN’S SURFACE.
ABOUT THE MOVEMENTS, AL\O, OF THE SAME SURFACE.

1. Fic. 10 shows two branches of a shallow
proceeding from a dark opening at the bottom
of the figure. In the course of half-an-hour,
one of the branches had united itself to the
other, as in Fig. 11, and seemed to advance

towards the opering b, while the other took
the direction of the opening e. The shallow

Fig.10.  Fig. 11 Fig.12. . Fig. 13,
Q LR

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. 18.
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2. The new braneh"afterwards began to
increase; and another branch, marked = in Fig.
11, began to break out from the shallow about
E; and three small branches were seen to pro-
ject from the shallow-of the large opening in

fig. 14. Thevacancies between those branches
were afterwards filled up, from the’ By 1.
same cause wluch occasioned their
projection, so “as to increase the
breadth of the shallow upon that side
of the opening.

3. Indentations are the dayk partssof corru-
gations orwrinkles; and from the circumstance
of their being visible very near the edge or limb
of the sun, it scems that thcy are not much
depressed below thelevel 6fthe luminous clouds.
The sides of the indentations (see Fig. g, ;.
15) are like circular arches, with their
bottoms pccasionally flat.

4. Indentations are of the same nature with
shallows, varying in size, and sometimes con-
taining small openings, and at other times
changing into openings. They extend over
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the whole surface of ‘the sun, and, with small
magmfymg powers, have the appearance of
points.

5. Pores are small holes or openings in the
low places of indentations. Sometimes they
increase, and become what I am here expressly
calling openings; and frequently, at other
times, they neither increase nor last, but vanish
very soon after theit appearante.

6. Much of what I have now been saying,
concerning the spots and*other appearances in
the sun, (alwaysgtemporary, 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, cap easily figure to the mind, so as to
comprehend even the appearances themselves;
for, as to their causes, and all the consequences
to be inferred from them, these may he little, if
in anywise, understood by any. But I have
told you of them becapse I think that, to a cer-
tain extent, you will be able to form clear ideas
of them; because I think they will strike and
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fix your imagination;,and Because the know-
ledge which they convey must necessarily both
enlarge all your previous thoughts of the sun,
and of the heavens in general, and correct many
erroneous thoughts that, either through your-
selves or others, you have hitherto entertained.

7. Look, now, at that golden‘ discy the sun,
once more, and tell me, whether, amid all your
acquired knowlgdge, that shis apparent disc, or
flat, though round, or circular body, of golden
dazzling light is, in reality, a globe; tell me
whethu', in the midst of tha‘ acquirgd know-
ledge, leading you thus’ far, it had ever also
come into your head to think, that the sun was
other than a body uniformly bright—unvary-
ingly gold all over—and besides, a settled,
quiet, mass of lwh

8. My dear ch' dren, the surface of the sun,
besides being subjeat to all that variety of light
and shade which I have now, in part, described
to you, and to the rapid cl\anges of those hghts
and shadows which you now in'part imagine to
yourselves; that surface, even when uniformly
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bnght, dlsplays a stibstance constantlyin motion
in itself, just like the heavmtr sea upon our
earth; a motion, too, asvehement, asuncertain,
and (if 1 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 enlightens, and while, with only those
naked eyes to open, we pursue our path over
the hills, and through the valleys, warmed,
cheered, and guided by its presence, we think
of the surface of the sun,as only of a shining
glassy surface, hkf\ that of the calm sea or river!
But, my chlldren, the surface of the sun is all
that time in violent act1v1ty, its substance isin
extreme commotion; it has waves rising and
falling, and currents pouring this wayand that;
and, tranquil‘as we, at our fortunate distance,
and with our fortunate small capacityof natural
vision, are able to be, and to feel ourselves,
beneath the tempest always prevailing in our
great luminary, the surface of the sun, during
the whole time;' has really greater resemblance
to that of the ocean, when at once the winds
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blow hurricanes, and theslight shines upon its
green billows and their snowy foam; or, rather,
(when all is bright, though restless, upon the
surface of the sun,) like what you may fancy
of a sea of molten gold, tossing and heaving,
high and low, and toward this side, and toward
that!

9. Such is the sight ‘which, through the
telescope, the syn offers us of its own surface,
even when bright all over, or without the
smallest or the faintegt spot of darkness or of
shade ; but how happy, that th‘ﬁdgh our simply
natural vision, we know' nothing of all this
turmoil above us, While by its placid or its
glorious lustre, we pursue, da_ily, our pleasures
or our labours! _
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CHAP. XVIIL

ABOUT WEIGHING THE SUN. HOW MANY TIMES THE SUN IS HEAVIER
THAN THY. EARTH.®

1. I copx thefollowing sentences, about weigh-
ing the sun, and about how much the sun is
heavier than the earth, and.how much the
earth is lighter than the sun, from a note in
Mrs. Somerville’s very e¢xcellent 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 extraordinary things are to be learned
among the sciences even now, and may yet add
to the amourat.

2. ¢ As hardly anything,” says Mrs. Somer-
ville, ‘“appears more impessible than that man
should have been able to weigh the sun as it
were in scales, and the earth in a balance, the
method of doing so ‘may have some interest.
The attraction of the sun is as the quantity of
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matter in the sun to the Juantity 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, 4s, to the space the sun would
fall through by the earth’s attraction, as the
mass of the sun to the mass of the‘eartlt. 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 bwt profound philosopher,
whom I quote, first remarkipg,‘hat the distance
from the centre of the earth to the surface of
the earth is four thousand miles, but the dis-
tance from the surface of th® earth to 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!”
3. After this, and after stating to us how to
work the sum—* By this simple process,” she
concludes, it is found, that if 'the sun,were
placed in one scale of a balance, it would
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require three hurfdred gnd fifty-four thousand,
nine hundred and thirty-six earths to form a
counferpmse.

A That is, that the sun is three hundred
'and fifty-four thousand, nime hyndred and
thirty-six times as heavy as the earth; or, that
the earth is three hundred and ﬁﬁy-f'oul thou-
sand, nine hundred and thirty-six times as
light* as the sun. « ,

5. But all this, as you see, is only a com-
parative reckoning. Neither Mrs. Somerville
(learned, as thatnxcellent 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, citherin
pounds troy, or in pounds avoirdupoise, or in
tons, or in hundred-wcights, what either the
sun or the earth absolutely weighs; which is
what I am afraid you expected to hear when I

* ] need not herc remind fy little readers, that the word Jlight
is employed to signify the reverse of Aeary, as well as the reverse
of dark.
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began my chapter, and when you found my
author talking of our being able to “weigh the
sun as it were in scales, and thé eaggth in a
balance ;”—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 hnother; but
not what it is that any one of those bodleq
absolutely weighs. By thessame 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.

G 2
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CHAP. XVIIL

JOMETHING MORE ABOUT SUNLIGHT.

Orpheus singing to his lyre ‘the praises of the sun.

1. I rEMARKED to 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
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sun; and that is one off the proofs of the great’
superiority of the light of the sun, as compared
with the light of the moon. I may new add,
that the light of the sun is reckoned to exceed
that of the full fhoon by three hundred thou-
sand times.

2. Dr.Wollaston, indeed, made thedifference
more than eight hundred thousand times; or
more than doub?e this amotint. He computed
the light of the sun as being equal to the light
of five hundred and sixty-three ¢andles, placed
at twelve inches distance from“he eye and the
light of each of these candles, at that distance,
as being cqual to the light of one hundred and
forty-four moons. Irom all which he inferred,
that the light of the sun éxceeds the.light of
the moon by eight hundred thousand and
seventy-two times !

3. My .book, hovever, would grow very
large, did 1 attempt to tell you a thousandth
part of the uses of the light, either of the sun,
or of the moon!

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

5. The light of the sun is found to be neces-
sary both for the cblours and*for the forms of
bodies. Plants, animals, and even men and
women and children, kept unnaturally in the
dark, grow pa'@ill-coloured, and deformed.

6. It even appears, from a remarkable anec-
dote set down by the late Sir Humphry Davy,
that bnght colouss cannot be so much as manu-
Jactured, in the absence of a bright sky!

7. Lighti is commonly thought cheerful; that
is, it enlivens or invigorates the thmgs that
enjoy it. But this is nét 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
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have the misfortune to bbcome so, are still far
from being denied, even in their own bodies,
many of the blessings of light; and thg Negro,
in South America, who daily carried his aged
mother inte the sun, because, as he said, “it
did her good,” was not perhaps aware of all the
ways in which the light qf the suh really «did
good” to his feeble parent. It was not the
warmth only of*the sun that “ did her gbod,”
but doubtless some strengthening attendant or
attendants upon theslight, i in addition to the
warmth!

9.1 mlght here pbe tempted to make quota-
tions in praise of the sun, but I content myself
with remarking, that after bejng told of only-a
few of these admirable ard affecting things of
the sun, you will less wonder that an eloquent
English writer has found a poetical similitude,
for the loud rejoicihgs 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 morning, asgended
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to the top of a high ntountain, to see the earliest
sight of the rising sun, upon the wave or upon
the plain below, and to welcome it with hymns
of praise;—or, that with ruder devotion, the

priests of Mexico, on the tops of their terraced
pyramids, offered sacrifices of quails to the first
beams of the ascending or returning sun.
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CHAP. XIX.

AQOUT THE CEANGFS OF THE MOON.

1. Now that we have insome degree considered
the sun, we may talk again of the changes of
the moon, or changes of its phases or appear-
ances. They depend upon’the sun.

2. T have told you that the moon is a large
round body, with an urfeven surface. Its bulk
is nearly a fiftieth part as.larg® as the earth;
and is two hundred.and forty thousand mlles
distant. If a swift bird could fly constantly
from the earth toward the moen, it would per-
form the journey, from the one tq the other,
in eighty days and nights.

3. Different measurements are stated of the
moon, accordingto different considerations. Its
diameter, or the measure of a line which should
be carried entirely through it, from side toside,
at its equator, is called from two thousand one
hundred and sixty miles, to two thousansl one



90 ‘ PAM;jY,S TALES OF

hundred and eiéht ; and, since the earth, simi-
larl y measured, islessthan eight thousand miles,
therefore the diameter of the soonis much more
than equal to a fourth part of that of the earth.
But the moon, measured astotheside or surface
of the disc which it presents to the earth, is only
equal to a thirteenth part of the earth, respect-
ing the same surface; and further, the moon,
measured as to itsbulk or vafume, or, by other
terms, its total magnitude or sizé} is equal tono
more than a forty-eighth, or less than a fiftieth,
of the bulk or wlure of the earth; and, finally,
measured as to its #ass, which means the quan-
tity of matter it contains, it is only equal to
abouta seventy-.ﬁfth partof the mass, oramount
of matter, that is contained in the earth.

4. Thave told you that the moon turns on its
axis once in about twenty-nine days and a half,
and revolves round the earth in the same period
of time; and, further on, I shall explain both
those motions. You have observed that the
FO0ON sometimces appears round, and sometimes
only partly round. T have before spoken of
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these changes, and I amt now going to tell you
their reason. .

5. The moon is a dark body, and therefore
cannot shine of itself; but the sun shines upon
it, and malees it* brigh¢, 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 remembet, that although the
sun is gone f@m us at night, yet the sun really
exists, at the same time, at a great distance,
round the other side of the ealh. There itis
always shining; and,thus, from the situation of
the moon, (though our part of the earth is then
gone orturned away from the sun,) it still lights
the moon, and renders it vigible to us, angd isthe
means of shedding moonlight upon the earth.

7. Well! sometimes the sun shines upon one
side of the moon, and 3ometimesupon theother.
When one side of the moon is bright, the other
is dark. We see but one same sidg¢ of the moon,
and we can see only so much of that as the sun
shines upon. Sometimes, we can see only the
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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 ligkt on the moon; ahd 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 appéars round ‘or full.

9. Here is a picture ot the sun shining upon
themoon, and the moon shining upon the earth.
I am obliged. to draw it as if the side of the
earth that is next the sun were dark; but you
will understand that the sun is more behind the
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earth than I can make it lppéar upon paper,
and that therefore the light side of the earth is
really toward the sun?® You remember tpat the
moon is constantly passing round the earth,
though withqut changing the side that it shows
us; and that therefore its situation, with respect
to us, is constantly changing. It is owing to
these changes of situation of the moon, that
these various appearances) swhich 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 rdgeives ifs light
from the sun. The light which it sheds upon
the earth consists only of that which is shed
upon it by the sun, and reflected by it upon the
carth. You will remembes, that the djfferent
phases or appearances of the moortl arise from
its different situations at different times.

10. These differentappearances of the moon
are called 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 earth are illuminated by the sun,
you have seen in the picture at page 41.
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11. You must notz look back to my Frontis-
piece. It shows youthe moon, as, in very clear
weather, you may sce it Wwhen it is three or four
days old, or at the beginning of the phase of its
first quarter; and when, besides 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 round its dark side; and when, also, you
may see a phenomeiton similar to that displayed

in this figure of the planet Mercury, which 1
shall repeat in its proper place: namely, that
the bright crescent appears part of a larger
globe than that composing the dark body.
12.. You will learn from this, that the phases
of all the planets (Mercury being one) which,
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like the moon, move betwedn the earth and the
sun, appear to the earth with precisely the same
phenomena of phases as the modn. ,They
change according to the place of the planet in
its orbit; and, when their illuminated parts are
at the smallest, still the remaining or dawk parts
of their bodies preserve that deglee Jf ash-
coloured light which is sufficient to make them
proportionably visible. Bufthow 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 reflection do Venus and Mercury derive
their same ash-coloured lights ?

18. There is still, however, ahother pheno-
menon observed ,in all these cases, angl one
which, with respect to the moon, has équall y the
attention of the multitude and sage. It is, that
the light part of the planet appears of larger
proportion than the dark; or, asif the light part
formed a division of a largcr disc, or larg(,r cir-
cle, than that to which the dark part is pertain-
ing; or, as if the disc or circle of the light,part
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were large enouglt te embrace or contain the
disc or circle of the dark part.

14, But‘this appearance of containing, or of
embracing, has suggested, as is usual, to the
multitude, a figurative.or poetical description of
the appaarance. They say, with respect to the
moon,"which is their conspicuous example, that
we have here—* The Young Moon w1th the
Old one in her arfs.” '

15. The sage, in tl?lc meantime, (the philo-
sopher,) inquires for gc cause of this appear-
ance; and he fiads it th the superior dimension
which, to the eye, every light-coloured object—
and therefore light-coloured part of an object—
assumes, in tomparison with dark-coloured
objects or their parts. This, therefore is a ques-
tion of optfcs, or of the theory of sight or vision.
You areyourselves well acquainted with the cir-
cumstance, that men, and women, and children
look larger in white clothes than in black; and
in this you have one of the many easy examples
of the truth of what I am saying.
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QUES'NO&S.

4. Howlong 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 aypearances.
5. Doces the moon shine of itself like acandle, or not? 6. Why does
it shine ? W’here does thg sun shine in the night? 7. Does the sun
shine at one time &pon all parts of #he moon? Can we see that part of
the moon that i not lighted by the sun? What part qf the moon do
wesec? What causes the new moon, asitiscalled?, 8. What causes
the full moon, as it is called? 9. Wahat causes the various appear-
ances of the moon? What is the light of the moon? 10. What
are the phases of the moog ?

H
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CHAP. XX.

ABOUT THE HARVEST MOON, AND ABOUT THE HUNTER’S MOON.
ORDINARY CHANGES OF TIME FOR THX RISING OF THE MOON.

1. Burthere areexceptionsto the general order
of the monthly changes of the moon; among
themthosethatareproductive of the phenomena
of the Harvest Moon and Hunter’s Moon.

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

3. The Harvest Moon is seen inharvest-time,
and favours the labours of the husbandman;
and the Hunter’s Moon is that of the succeed-
ing month, and has its name from the light
which it offers to such as 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
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husbandman may cither.rcltp his corn or carry
it from off the field; and the phenomenon has

been so distinctly anflysed, and physically so
perfectly accounted for, thatastronomical prin-
ciples are laid down, cxplammg, beforechand,
why, and in what years, there should, and
alwaysactually willbe 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 expe-
rienced, the Harvest Moons lefist beneficial;
that is, the Harvest Moonsthat yield elther the
H 2
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most or the least of their distinguishing and
early light. The Harvest Moon rises at the
time of surset; and, what it is that is so strik-
ing, as to the Harvest Moon, and as to the
Hunter’s Moon, is, that theroon, at the season
I am speaking of, instcad of rising, as is usual,
about fifty minutes later cVery 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 Moonare Full
Moons; that is, the moon is full at the times
when it receives these #ames. They are two
Full Moons, which, one after the other, rise,
for nearly a week’s continuance each, at the
setting’ of the sun.

6. Nowthe cause is the peculiar position of
the orbit of the moon, in zespect of the equator
of the earth, at the time when the moon is atits
Sull. 'The orbit is in the same position atsome
time during every month throughout the year;
but itis only in the two monthsinquestion, that
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it comes into this positlon at the time when
the moon is at its full ; and hence its continued
rising at the same hour (and this an early
hour) is taken notice of at these times, and
not at other§.

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 positior, that cotfsists the cause of
the phenomena of the Harvest and Hunter’s
Moons, and not in any scp.nate circumstance
belonging to the order of thelunar - risings.

8. There seems lLittle danger, in the mcan
time, of our mistaking the purpose of this
autumnal departure ﬁom the gencral order,
or autumnal arrangement for the adaptation of
this order to the production of the ‘phenomena
of which we are speakmg, and surely both
the purpose and thé means are here among
the finest examples I could readily adduce to
you, of the establishment of the laws of crea-
tion for the benefit of its creatures! .

9. There is a somewhat kindred phenogenon
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experienced the moré forcibly the more we
approach to the Pole, consisting in a won-
derful adaptation of the path of the moon in
the heaven, so that a greater share of moon-
light is enjoyed in winter than‘in summer;
while, in the regions of the Equator, where
the sunl is in’equal power throughout the year,
there is no more moonlight at one season than
at another! © !
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CHAP. XXI.

MORE ABQJT THE® HARVEST MOON, AND AROUT THE
BUNTER'S MOON,

1. My little readers must be grown bigger, and
betteracquainted withthe scienceof astr onomy,
before it canbe of any use #o attemptexplaining
to them those niceties concerning the changes
—not of the moon—but of its orbét, which mi-
nutely account forwhat I have just been speak-
ing of; but I may mention, even now, that if it
were pot for these changes in the posmon of the
moon’s orbit, the moon, as usyal, would rise ex-
actly fifty minutgs later every mght or cvening;
because the moon moves from east¥owest in its
orbit about thirteen degrees everyday; a space
which it overruns insthe fifty minutes here re-
ferred to. Whereas, from the autumnal change
of position in the moon’s orbrt 1t comes to pass,
that at times, the moon as it appears to, us, is
so long as an hour and seventeen mmut(.s, (or
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seventy-seven minutes,) and at other times so
quick as seventeen minutes, in overruning the
thirteen degrees; and is, therefore, at times
seventy-seven minutes—and at other fimes
only seventeen minutes—in’ performing the
same journey. Now, it is because the change,
for several successive evenings, at the times of
the_full moons that I speak of, is really no more
than the unusually short peiiod of seventeen
minutes; that therefore 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 alreadyallyded. 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 Moen, will ris¢, upon the suc-
cessive everfings, more nearly at the same time
than at other periods; and, at this period of
greatest uniformity, the *Harvest Moons are
said to be those most beneficial to the husband-
man. When, however, nine years, and a
hundred and twelve days, havenext elapsed, the
Harvest Moons, for another period, fail to rise
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50 nearly at the same tithe upon each evening;
and it is then that they are said to be those the
least beneficial.

8. Astronomers, as I have said, are able to
tell us of them bé&fore they come, as well as to
say when they formerly happened. Thus, as
in the instances following, som¢' pasf, some
coming, here are years in which the Harvest
Moons were or Will be least beneficinl—and in
which years, also past or coming, they were
or will be most so. <The years 1812, 1831,
and 1849, are set down for years in which the
Harvest Moons wgre or will be least bene-
ficial; and the years 1802, 1820, 1839, and
1857, for those in which thesc were or will be
Harvest Moons:of the class most bengficial.

QUESTIONS.

2. When are the Harvest Moons said to be most beneficial > When
are they said to be least beneficial? 3. Are their appearances and
returns capable of nice calenlation? ‘What lesson, as to ercation, does
their regularity afford?  Iunwhat years, lately passed, or shortly to come,
have the Harvest Moons been, or will be, least beneficial.! — ln what
Years most beneficial ? °
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CHAP. XXIL

PARLEY TELLS ABOUT ECLIPSES.

1. I more you have not forgotten, that the earth
_makes a great circuit round the sun every year,
and that the moonrevolvesround the earth once
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in twenty-nine days and a half. Now it some-
times happens, that in these various revolu-
tions, the moon gets directly Betwegen 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 sun, mterrupts thelight ofthe sun,
and produces what'is called an eclipse. At
the beginning of*this chapter is a picture which
represents the moon between the earth and
the sun. You will perceive that the earth is
dark, as if it were night.  * .

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

4. I remember a %otal eclipsc about twenty
years ago. I must tell you, that learned men
who have studied the mgtions of the heavenly o
bodies can calculate when an eclipse is to
happen, or has happened. Well! befpre the
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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
cclipse would really take place, as predicted
by the astronomers. . So, when the day came,
almost everybody was fall’ of expectation.

6. It was a beadfiful 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 piece grew gra-
dually lar, ger, and, by and by, it was evident
that the air began to be darkened.

7. Ina short time; only the edge of the sun
could be seen, arid at length it was totally
covered. It was now near noon, there was
not a cloud in the sky, dhd 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 twilight ; ‘the birds ceased their songs,
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and retired to rest. I tell remember to have
seen an old hen, apparently much disturbed,
retire to her accustomed shelters whgre she
gathered her brood of twelve chickens under
her wing, as if for the night.

9. It was a solemn timey and of a nature to
make us feel our dependgnce upbn theat great
Being who directs the movements of the sun,
the moon, and sthe earthsthrough the skies.
But for his care, how soon might the sun be
removed from its place, and an everlasting
night cast its shadows over dur world,!

10. But the eclipse did not last long. Ina
few minutes the sun again appeared. At first
we could only see the edge of the sun. Then
we could see a Jittle mores and by and by, the
moon had passed cntirely over its Yace, and the
sun shone forth as bright as ever.

11. I have spokem, thus far, of eclipses of the
sun, produced by the passage of the moon
between the sun and the earth; but there are,
alsoeclipses of themoon, pr roduced by the passage
of the earth between 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 an eclipse of the sun; the latter, an eclipse
of the moon. o .

18. To give you a clearer idea of the subject,
let us suppose this candle to represent the sun,

and the two balls, which arc suspended by
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threads at different distances from it, to repre-
sent 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 heyond the larger. In this position
they exhibit in miniature a total eclipse of the
moon; for you plainly perceive that tho larger
ball prevents the light of the candle from shin-
ing on the smalles one, whioh is thus immersed
in a deep shadow. If now I raise the smaller
ball a little, you obserye a portion of the light
from the candle falls upou its dpper part, while
the lower part is stnll in the slmdow, thus
representing a partlal eclipse.

14. From this, it will be plain"to you, that by
changing the situation of the smaller ball, and
bringing it between the larget one and the can-
dle, in a direct line, a total cclipse of the sun
would be represented; but as the moon is so
much smaller than the sun, we always observe
in this case a ring of light surroundmg the dark-
ened part; on whlch account sdch an cchp%
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of the sun is termed un annular eclipse. An
eclipse of the sun can only happen at the time
of a ngw 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 comprehend, if you have attended to my
remarks; and this’ figure shows also, at one
view, the manner.ef the eckipses, both of sun
and moon. Let s represent the sun, E the

earth, and m M the meon, it is obvious, that
when the moon is in a line between the earth
and the sun, she will conceal part of that lumi-
nary, from the view of the spectators on the
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earth’s surface; and, onthe contrary, wl.len the
earth isin 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? £, Will you give an account
of an eclipse sof the sun,gthat Parley &vignessed about twenty years

ago?

CHAP. XXIII.
SOMETHING L,OEE ABOUT KCLIPSES.

1. Tux 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 prévented
the sun from shining on the earth. A total
eclipse of the sun dogs not frequently happen.
Sometimes, too, an eclipse takes place in onc
country and not in another. i

2. Forinstance, suppose an ecltpse of theSun
to take place in China about noon. No“_r, you

1
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remem.ber, that 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 héve risen here.

3. But somectimes the earth gets exactly
between the sun and moon. The consequence
of this is, that the 1oon is eclipsed. The earth
being between thessun 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 carth. Eclipses of the
moon are much more frequent than eclipses of
the sun. I have scen many cclipses of the
moon. It is interesting to witness them; but
they are not so striking as eclipses of the sun.

5. Some of the other planets are subject to
eclipses. In the various movements of these
heavenly bodies round the sun, one planet
nceasionally passes between the sun and an-
other planct, and thus transiently deprives it
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of the llght for which it is dependent upon
that great luminary.

QUESTIONS.

2. Cau an eclipse of the sun in*China, be seen here ? ‘Why not?
3. What causes an eclipse of the moon? 5. Do eclipses ever
happen to the other planets? How?

CHAP. XXIV.

A WORD OR TWO MORE ABOJT THE ECLIPSES OF THE SUN.
CENTRAL ECLIPSES. TOTAL ECLIPSES. ® ANNULAR ECLIPSES.
1. Now that we are again talkmxr of the sun,
I will add a little to what I have already said

concerning its cclipses. .

2. You understand that an eclipse ot the sun,
or the hiding of a greater or Yess pPoportion of’
the whole face of the sun, from that part of the
earth upon which the eclipse is seen, has its
cause in the passing, either of the whole of the
moon, or of a part of the moon, between the,,
carth and the sun.  You udderstand that a)fthe

three great bodies (the earth, the moon, and the
12
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sun) are at immense diStances from each other,
and the moon between the other two; so that
the meon, when, in whole or in part, it passes
between the earth and the sun, will hide the
sun from some part or other of the earth;
just as, while you run across the grass-plot,
you hide the flowers, moment after moment,
from some part of the company. And this
hiding is eclipsing.

. The figures which I place below will
answer the double purpose of showing you,
first, the progws& of a total eclipse, from its
beginning to its end; and secondly, the great
variety of partial eclipses, or such eclipses as,
from their beginning to their end, are only
eclipses ot a part of the sun’s disc.

4. In my first figure the darkbodies represent
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the moon at cach point of its progress between
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the sun 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 nloon, during the eclipse, alter-
nately eclipses all parts of the sun’s surface;
beginning below the sun, as at o in thi$ serics
from o to a; and ending®above it, as at o in
my second figuré, or the satne series reversed,

or running from A to o.
[
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5. The numerals which form thé lowest line
in each of my figures, show the number of
digits of the sun’s disé which the moon cclipses
at each point. Astronomers divide the disc of
the sun into twelve measyres, pagts, or digstase
so that when they say three digits of theesun’s
disc are eclipsed or hidden, they meandhat a
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quarter of the whole is so eclipsed; and when
they say that six digits are echpeed 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 eciipsed any ‘part of the
sun’s disc, you find the cipher 0, 1mplymg that
not a single dnglt -of the sun’s disc is yet
eclipsed. But at u it has eclipsed 1 digit; at
¢ 10; and at A 12, or the whole disc.

7. In like manner, when the eclipse is in
progress tow#rds its end; which progress begins
the mosnent after its completion; at 4 in my
second figure, (which is only a repetition of a
in my first figure,) you sce the complete
cclipse, or the covering of 12 digits; while at
B, the moon has dlready ceased to cclipse
more than 11 digits; at n eclipses but 1 digit;
and at o covers O digit, or has entirely de-
parted from betwcen the earth and sun.

8. And the whole passage, or whole eclipse,

“uwvtipies but 4 short space of time.  When the
cclipse is total, the whole twelve digits of the
sun’s disc being eclipsed, this absolutely total
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cclipse lasts only the third part of a minute.
But the sensible darkness is certainly of longer
continuance; thatis, of some fewn#nutes dura-
tion; because we may reckon it as lasting from
F to A in my first"figurey and from A to E in my
second.

9. AtE, ineither ﬁgurc, you sedthat 8 digits
of the sun’s disc is eclipsed$ that is, two-thxrd.s
of its whole space.

10. The. velocity of the whole, in the mean-
time, is great; that isp the eclipye, when once
begun, is soon over. The darkness which it
occasions upon the garth, consists of the moon’s
shudow upon the earth. But in four minutes
of time the moon carries her shadow quite over
any place which it touches in the greatest
darkness of the eclipse.  The modn’s shadow
travels at the rate of thirty degrees and a half,
or eighteen hundred and thirty geographical
miles in an hour, or thirty miles and a half in
a minute; which is almost as, swift as Aﬁu.,
motion of a cannon-ball.

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

12. A central eclipse may be-an annular

eclipse; that is, though, for the moment, the
centre of the moon is piaced immediately in
front of the centre of the sun, yet the moon
mav not be in such a situation as to allow it to
hide from us the whole surface of the sun, or
its twelve digits.  In that case, so much of the
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sun’s disc as is not eclip.sed will be seen to sur-
round the moon annularly, or in the manner
of a ring; and how this variation®happens, 1
am going to explain.

18. If your brdther’s hat is held before his
eyes 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 cen-
tral and ¢otal eclipse. " ,

14. If it is held a little further off, but still
straight before his eyes, it wilj no longer hige
or eclipse the whole of the castle; fosa part
of the castle will appear round the whole cir-
cle 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
cclipse the sun; but®only the change of its
place, or the degree in which it is near or dis-
tant from the earth, at the time qf its passgizme-
betwcen the earth and the sun.

16. But, further, there is always a possibi-
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lity, both of an annular eclipse, and of a total
eclipse which is not central.

17:My figure, at two pages back, represents
the central and annular eclipse of the 15th of
May, 1836 ; but that eclipse was tlius seen only
ina smallpartof the British Islands, andof some
other countries. Fhe figure shows the moon
not yet arrived exactly in the centre of the sun. -
Thesmallblacklines which appeared toconnect,
for a moment, the right edge of the moon with
tle right edge of the sun were optical illusions.

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

against the time of the eclipse, that himself and
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his smaller sister might have a nice view of it
when it came, is now holding it bgfore the one
eye which she keeps open, both to enabfe 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 twe or three times dazzled her eyes
sadly by looking on one su]e of it, instead of
through it!

19. By the side of my infant astronomers is
a tame raven, which, rather mare affected than
they by the sun’s dimness, but less curious as
to the particulars, Ims put his bill under his
wing, to take a nap.

QUESTIONS.

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

WHY THE SUN AND MOON APPEAR LARGER WHEN ON OR NEAR THE
HORIZON, OR AT THEIR RISING AND SETTING, THAN WHEN IN THE
ZENITI, OR Il. THE MIDDLE OF THEIR COURSES.

1. You expect mé to tell you how it happens,
that the sun and moon, as seén 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 no*. admit of %ckntiﬁc explanation, and have
no cause but in our modes of judging of the
magnitude of bodies with our eyes, according
as those bodies have dr have not any other
bodies near them, by the hclp of which we can
-£3rm comparisons.

2. Your question, in the meantime, is one
which is often asked by persons much older,
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and wiser than yourselves. Eminent philoso-
phers, astronomers, and mathematicians have
proposed several and very differént explana-
tions.

3. I have no doubt 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, ) appeaiSdarger 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, ora ship, or a coach,
or a balloon, scem 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 (asmuch, how-
ever, as half the diameter of the globe we live
on) is an insignificant space, when we are talk-
ing of the distances of heavenly bodics, yet,
upon this occasion it is worthy to be noted,
that the sun and moon, wllen on_or near th_.,.
horizon, and when they appear ]argest,.m(-
actually four thousand miles further from you
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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
sun § in its zenith or meridian, the line run-

ning from the sun to that p]ace is four thousand
miles shorter (that i is, a ‘whole semi-diameter
of the earth) than when the same place has
come round to a, and has the sun in its
horizon. . ¢

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) the circular hemi-
sphe}'e M N o P, but like an oval vault only,
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mn o p,: and thus, the'part at the zenith o
seeming much nearer to the cye of the spec-
tator at E, than the horizon at m, “the sun seen
in the horizon at mwill be referred to a distance

/ . \
S P "i;r — J \
M-‘\L'_, A ._\';_. P |t

E m, and have the apparent magnitude m ;
while the sun in the zenith will be teferred to
a distance & o, and have the apparent magni-
tude which is here dr2wn at 0. But all this is
insufficient, because the astronomers are still
unable to tell us, why the zenith o appgres
nearer to the earth than the horizonm? Inmy
preceding figure, I have shown you, thag the
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sun or moon in the zenith are then really nearer
to that spot upon the earth from which they are
seen, than whien they are onor nearthehorizon;
but the puzzle that stops us is, that in the zenith
they appear as if they were further off !

QUESTIONS.

4. Do the sun and moon appear to vary in their siges, according
as they are mearer or further off from the horizon or the zenith?
3. What is the horizon? 4. What is the zenith? Which is the
middle sky? How ma.y miles is half the diameter of 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 of a diagram or
figure? 6. What cayse 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 semicircular arch, but as a semi-oval, or as the half
of an ellipsis? Does P aley’s second diagram show the zenith and
the horizon, and the difference between a true semi circular arch, and
un arch that is elliptical ?
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CHAP. XXVIL

OTRER EXPRANATIONS.

1. A~ explanation we find offcred,.why the sun
and moon, when on or neal,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 lalger than when in the upper
sky, in the void immensity of which there is
nothing to be comp.u'ed with themny for’size.

2. An astronomical writer suggests to us, that
if we saw a man stagding upon a rock in the
middle of the sea, we might be enabled tothink
the rock a large object, through comparing t thc
unknown size of the rock thh the knowa §i17¢”
ofthe man; but that, if we see the rock without

K
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the man, that is, with® nothing to corﬁpare it

with but the vastress of the ocean, the same rock
will seem considerably smaller; and this, he

says, Is the case with a buoy, which, seen amid a
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breadth of sea, always appears much less than
it really is.

3. He adds, that being himself.at the inner
top of the dome of St. Pauls, the variegated
marble pavement underneath appeared to him
to be no more than one-fifth of its real size;
till, a man happening o walk over it, the com-
parison which his eye, immediately but invo-
luntarily, made between the size of the man
and the size of the pavement, the pavement as
immediately appeared to incrgabein magnitude.

4. He relateg, too, that, for the purposc of
cxperiment, he has smoked # mirrer, 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 in-
creased size. Whereas, when the moon in the

. . XS -
horizon was reflected up to the zenith Yy the
mirror, its apparent sizc grew less.

K 2
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5. The sun, or the moon, in the horizon, says
another writer, appears larger than when higher
up in the heaven. These bodies, inthe horizon,
are seen in the direction of many other objects,
and therefore appcartobe more distant; so that
they are supposed to be larger than when more
clevated. To destroy this illusion, roll a piece
of paperintotheform of atube, and look through
it at the sun or moazrin the horizon, so as to see
this only, and they will then appear no larger
than if higher up in the heaven.

QUESTIONS.

1. What other explgnations have been offered? 2. What about
rocks at sea? What aboat a buoy at sea? 3. What about the dome
and pavement of St. Paul’s church in London? 4. What about the
size and rfidy oolour of thi- moon in the horiZon ? 5. What about an
experiment with a roll of paper ?
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CHAP. XXVII

L]
(]
PETER PARLEY'S HINT AT AN iXPl.ANA’I‘ION. PARIEY EXTOLS

THLE ART OF DRAWING, AND THE SCIENCE OF PERSPECTIVE.

1. LT us sit down, they, my dear childran-
upon this bank, and admire the great and
beautiful globe of the sun, while it isvyet a
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little above the horizon of that lake, and while
we endeavour to figure to our understandings
the cuuse Why its magnitude appears to be
every moment increasing.

2. 1 confess that I am dissatisfled with the
explanations of which,in my preceding chapter,
I have‘given you an account; but it is some-
thing, at any rate, t8 have made you acquainted
with what has hitherto been said upon the
subject by those who have most considered it,
and what is usvally répeated or received as
entirely. satisfactory. :

8. To me, it scems that the question raised
is to be answered only by reference to the prin-
ciples of perspective; and, in reality, it was my
first intention to draw a number of lines upon
the piece ot paper which I hold in my hand, in
order to 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
purpose; and that, besides, my whole explana-
tionwould grow too complicate, and require too
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much previous knowledge of perspective in
yourselves, to recommend my saying more uporf
the matter at our present opportuaity. »I will
leavee the sun, therefore, to increase in its appa-
rent diameter, as, moment after moment, it is
still descending ; and as finally it seems to sink
into the bosom of the lagke befote ust I am
content with making use 8f this occasion for
impressing upon your redollection the great
value of that science of perspective which we
have long talked of yeur 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 its practice compels us to pay
to the forms, the colours,-apd to all the other
visible distinctions of nature, is what makes it
as contributive to the cultivation of our heads
and our hearts, as to that of the ingenuity of
our hands; but what is the success that we can
hape for in the art of drawing, upaccompanied.
by a knowledge of perspective ? What, false,
and what hideous drawing, do we net, inces-
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santly see, through the want of a knowledge of
perspective in those who draw ! To knowledge
of pexspective, also, we must frequently owe
(as, I believe, in this instance of the varying
apparent diameters of.the sun and moon) a
right understanding, as well as a right represen-
tation, Lf all'the appearances of nature !

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

5. Here is a harvest-fieid, and beyond it are
the mountains which bound this side of the
valley. Aloaded waggon is carrying homeward
the sheaves that have been gathered upon the
side of the field on whxch we see it. The
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labourers are singing, as they accompany the
creaking vehicle; and, after a night or twd

more, they will celcbrate their harvest-home!
At present, they are rejoicing in the lively
scene which the moonlight falls upon around
them.

6. But the moon, as ] remarked to you, is
already high in the heaven; and its apparent
size is much less than when we behold it in the
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horizon. Here recurs to us the question we
Were upon, though at the other end of the
appeatance ‘to be explained As the sun
descended, we saw it increase in apparent dia-
meter, and now, as the moon rises higher and
higher, it seems to grow less and less; while by
and by, descending in its own turn, it w111 seem,
like the sun, to re{:um to a greater diameter
before it leave us. ' ‘Beautiful and ministering
orb! How it delights our eyes! how sweetly all
things appear uvder it§ rays! how it softens,
and (at -the same time) how it enlivens our
hearts! and in how many forms does it not
contribute to sustenance and life over our
globe! But Icannot, if even for its beauty only,
believerin those ugly stories which so many tell
us, about eVil influences of the light of the
moon! It must be thc atmosphere, and not the
moon, that is sometimes’ prejudicial to us at
night!

7. But, hark! already, as we travel home-
wards; we hear the honest watch-dog at our
neighbour’s farm, baying the silver moon. The
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attention paid to the moon by dogs has always
beena subjectof remark,and has e,venfumisheﬁ‘
ground for many practices and fablts. Whether
it be that the light of the moon renders the dog
sleepless, and therefote more attentive than

usual to the smallest noise that can provoke his
barking, or whether he really barks at, or bays,
the moon itself, I think his barking (at a first
thought so uncivil) one qf the examples pf his
sagacity, or of the activity of his observing
powers; and not a little allied, as to ity motive,
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to the great attention which men themselves

“Tiave always given to the moon. The dog does
not bark at the sun; and it might sometimes
seem as if even the human race, much as it
thinks, and has always thought, of the sun,
cherished, and has always cherished, yet deeper
feelings in respect to the moon. But I attri-
bute at least a great part of all this, to the
varying and only o¢¢asional appearances of the
moon. The sun comes daily, and is every day
of the same figurg; but vhe moon, both to men
and dogs, comes, when it does come, as a
stranger—a bright and levely stranger; but
yet a stranger, as the dog may think, to be
watched, and even suspected, or which is at
least a ,ubJect of ,perplemty and disquietude,
so long as it remains in sight.

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

9. “During the late annular eclipse, (the
annular eclipse of 1830, to be presently de-
scribed in my volume, )two old fenrale worthies
were heard discussing thesmerits of the two
luminaries who were the psincipal performers
on that occasion. Kirsty (who had all along
been loud in praise ofsthe moon,) at the time
of the greatest phase, [the writer means the
darkest appearance or phase] was in raptures
at the thoughtof her favourite beating the sun;
but her neighbour, Janet, not being so sure of
the advantage, gsked her, $What way i &’ the
world hae ye cast out wi’ the sun?eMy certic!
I’'m sure you’re gay an muckle obliged to it,
and it ill becomes youw, or ony ither body, to say
aught against sic an auld and faithfu’ friend.”
¢ Oh, dear me ! Janet, you’re awfu’ ignorant;
o* what use has the sun been to either yfu or
me? The moon gives us light in thag dark
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Saturday eens, but the sun never shines but
-anhen s day-light.*’”
¥ Laird of Logan.

QUESYTIONS.

2. Does Parley say that he is dissatisfied with all the explanations ?
3. Docs tre say thiat he thinks the question belongs to the science of
perspective? Does Parley very much recommend to his little hearers
the study of perspective, and the practice of drawing ? 6. Why does
Parley, upon this occasion, 1:ontrast 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 baying of the moon by watch-dogs?
What of the dog’s not burking at tke sun? 8. What of the great
attention always given to the moon, both by dogs and men ?
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CHAP. XXVIIL

PARLEY TELRS ABOUT THE STARS.

1. Arter telling you aboutsthe two great lumi-
naries, the sun and moon,s] shall talk of'those
lesser luminaries which next attract our atten-
tion; that is, of the gegeral multitude of stars.
It is in the same order that the whole are pre-
sented to us in the book of Genesis: ¢ And
God,” it is said, * made two great lights; the
greater light to rule the day; and the lesser
light to rule the night: ke made the stars also.”
2. On the néxt page is 4 picture of some
stars.  You nightly see the stars. How pure
and pea,, “aul do theyseem, as they twinkle far
away in the clear blue sky! They appear very
small, but recollect that they are at an immense
distance. They are muth further off $than
the moon; and though they seem smaller, they
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are in fact a great deal larger than the moon.

Bome of them are millions of miles from us,
and though they appear so little, in reality
they are prodlglous in their size.

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



°
THE SUN, MOON, AND STARS. 145

those which appear the smallest, and most
indistinct, are the furthest off. -
4. Itis more usualto talk of the'solar system,
and of the coristellations into which the visible
fixed stars are greuped, than to remember how
many wonderful things have latterly come to be
known concerning the fixed stars,star by star.
5. Many will seem to teld you, that we know
so little about the fixed stass that It is scarcely
worth while to talk of them; but, to say this,
is not to keep pace with the progress of modern
discovery. At present, we have an_express
branch of astronomy for the fixed stars, which
we call sidereal astronomy. Still, it is true,
that as compared with what,Wwe know of the
planets, we know but littlg of the fixed, stars.
6. It is to the two Herschels, father and son,
that we are particularly indebted for our
acquaintance with sidereal astronomy, or the
especial science of the fixed stars. Less than
a hundred years ago, even the Jittle that we
know at present had not yet been discovlred.
7. 1 have room for only a very few words
L
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about the fixed stars, but I wish you to know
-Rehat there is much that may be learned.

QUESTIONS.

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




THE SUN, MOON, AND STARS. '14-7

C-HAP. XXIX.

ABOUT THE FIXED STARS. IN WHAT RESPECT THE FIXED STARS, S0
CALLED, ARE REALLY FIXED. REAL AND APPARENT MOTION.
VARIETY OF COLOUR. DISTANCES F*OM THE lil’rl’l. .NUHIIEI.
SMALL NUMBER OF STARS ORDINARILYEEN WITH THE NAKED EYK.

1. THE fixed stars are 88 called, because,
unlike the planets, they never ¢ wander,” or
change their places améng each other. Night
and morning, age after age, they rise.and set
in the same order. '

2. In any other respect, thege stars are not
to be called fixed.” Altogether they move
around the earth.in one grand,and ceaseloss pro-
cession, exclusive of thatapparent m8tion which
results only from the real motion of the earth.

3. An apparent anifual motion of a fixed star
in the circuit of the celestial sphere, if even
amounting to no more than five seconds of
degree, has been computed, in the stat 61
Cygni, to be really cqual to one hundfed and

L2
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_twenty millions of millions of miles; “and yet,”
“ways M. Arago, “ we call 61 Cygni a fired
star . —a fix. ed star he makes us observe, which
is constantly moving, and moving at the rate
of a hundred and twenty miliions of millions of
miles in the space of every year!

4. But this observation may mislead us, if
we do not call 1mmed1atdy to mind the sense
in which the fized stars are said to be fized;
that is, as I have just now told it you above.
Unlike the plangts, they are fixed intheir places
as to each other. Suppose that you lay three
books upon a table, you ¢an easily turn round,
and turn with considerable swiftness. Now
mark the places where you lay the books, and
measure their exgct distances fromeach other;
and see that the red book lies next the blue,
and that the blue is followed by the green.
Next, turn the table round and round, and turn
it as swiftly as you will, but not with violence,
so as to throw down the books. Well! stop
the table; and though you will have seen tha
the books went,as it were, all round the room,
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while you were turning the table round upes,
which you had put them; and though, perhaps,
when you stop, the place of the bbdoks, 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 gou first'gave' them,
and that they are at the s'tme distances from
cach other, and that neithet the red the blue,
nor the green has changed its place. These
books, then, are fized Books, as respects their
positions toward each other, and in respect of
the table, let their metion altogethershave been
as extensive and as rapid as it might. Similar
to this is the motion of the fixed stars in the
circuit of the heaven; andi$is in this manner
that they are properly to be called*fixed stars.
5. Or, permit me to compare 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 1?;)per
part of the body of the mill, is often® turned
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,-mund by the miller, that the sails may dulymeet
it wind. Still, both
the body ahd the sails
are a fixed body and
fixed sails. All are fix-
ed in their places, and
movemthoutdepartare
from their places. Go g
round as rapidlyas’may @
happen, still the sails
are fixed to their place’
on the mill, and to their distances from each
other; and still the mill,cthough it may have
been turned rqund, remains where it was; or
still the upper part of the mill, however turned
about, remains fixéd to that Jower part upon
which it stood at first, and upon which it con-
tinues standing.

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




THE SUN,/MOON, AND STARS. 151

7. Some of the lights in the heavens, whigh,
appear to our naked eyes to be single stars,
found, with the telescope, to consist in g?Yg;:
of two, and even of three, and still more stars;
and in sonve of these ‘cases, one or more of
this group .of stars are seen to move round a
neighbour,. after the magner of ‘the planets
round the sun. .

8. All the fixed stars, tde, may seem to you
but as ““silver stars,” or, of one colour. But
they differ greatly from each pther 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 dlstancesfrom the earth are various,
but all of them immense.» ,The nearest fixed
star has been reckoned at two hufidred thou-
sand times the distance of the sun.

10. As to the number of the fixed stars,
those either discovered or discoverable by the
telescope exceed any number that has yet been
mentioned; it is millions of millions uporf mil-
lions ; whlle those commonly seen by themnaked
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e are usually called a thousand, but by some
"ar3 counted at little more than eight hundred;.
which small number of fixed stars, descnbed
as ordinarily visible in England with the naked
eye, is thus summed up: .

Of the first magnitude . . . 17

Or.thesecond.. . . . . . 79

Of the third '. . . . . . 228

Of the fourthr. . . . . . 510
834

11. In differegt partﬂr of the globe, different

sets of the stars are visible, but always in com-
paratively . small numbers.to the naked eye.
But how vast the numbers to the telescopic
vision! Recollect, too, with the accounts of
their numbers, thgt:each particular fixed star
is belicved 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 safficient, either of the
multitude of the heavenly bodies, or of the
imm(iansity of \space?,
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CHAP. XXX.

N - -
MAGNITUDE OF THE FIXED STARS. AMAZING MAGNITUDE OF THE
GREAT STAR VEGA. CLUSTERS OF STARS.

1. Bur, if the fixed sfars resemble our own
sun or star in being surrounded by planets,
our sun, and con%equent-ly its planets, bear
little resemblance, in pomt of mggnitude, to
the fixed stars, and congbquently to their
planets. The sun and all its plancts dwindle
into comparative atoms, at a view of the fixed
stars, if the modern astronomers, with their
modern telescopes, *can entirely be trusted.
We are assured (for example).that the star q,
in the constellation Lyra, of which the distance
from the earth is twenty billions of miles, has
a diameter of 2,659,000,000 miles, or three
thousand times that of the sun, or the same as
three-fourths of the diameter of the whole solar
system, the orbits of the comets excluded; that
is, three-fourths of the orbit of the planet
Uranus, called otherwise Herschel and the
Georgium Sidus!
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&2, This, in general terms, is to say, that the
nrenitude of the star Vega, or a Lyre, sur-
passes that of the sun, more than the magni-
tude of the sun surpasses that of Mercury;
or, that the disproportion betweenthat star and
the sun is perhaps three times as great as that
betweén the earth and Jupiter; for a display
of which latter dxspl oportion you must consult
a future page,

8.° But, again, you will hear, in another
chapter, 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. Itold you,'in my chapter about the sun,
or the star of our, own system, that, great star
as it is, in comparison with our planet the earth,
and with all the planets put together, still it is
a very small star, as compared with the stars in
general; andsee, now, though veryimperfectly,
in such a figure as that at my page 178, what it
is to' say, that the size or magnitude of the sun,
suppesing it such as it is there drawn, is sur-
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passed by that of the star « Lyre, by thret,
fourths as much as our orbit of »Uranus 4he
very outermost of*our white circles) smﬁfsses
our drawing of the sun!

5. The determinatidn of the diameter of a
Lyre is due to a distinguished English astro-
nomer.* An objection, indeed, under the
Newtonian theory of hght, has heen started,
to the possibility of its acctiracy; *but, how-
ever this maybe,” (says a still later astronomical
authority, while adverting both to the magni-
tudes and distances now assigned to the fixed
stars,) “it cannot be doubted that the scale
cannot be greatly different.” t, '

6. Many clusters of stars dppear like white
clouds, or like comets without tails. They
suggest the idea of globular spaces’in the hea-
vens, filled full of stars, and constituting a
society of stars apart from all the rest. To
attempt to count the stars in one of these glo-
bular clusters, says Sir Jghn Hetschel, v‘ould

* The late Dr. Brinkley, Lord Bishop of Cloyng.
+ Quarterly Review, vol. xxxviii, p. 9.
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k#a vain task. They are not to be reckoned
byéundreds» Many must contain from ten to
twenty thousand stars, within a §pace of no
more appa&nt 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 thése luminous bodies—every white
speck which you see in my figure—must be a
sun, of i group of suns; that is, bodies shining
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with their own light: for if they had only
reflected light, their distance is so great that we
should ot seerit at all; that is, that we £46uld
know.notiing of their existence |,

8. Bu, if they really are suns, and if their
real distances each from each, are as great as
the distance of the sun .of our sysiem from the
nearest fixed star, or nea?est sun-of amother
system, what must be the real maghitude of this
cluster before you ;. and what, again, the preat-
ness of its distance from ousselves, on account
of which the whole of the gorgeous assemblage
is but.barely visible, to our naked gyes?

9. The figure upon the right is one of those
dashes of light, orspindle-shaped nebules, which
belong to another class 8f objects that still fur-
ther enrich the heavens, and of which I shall
speak in another chapter. Sir John Herschel
has added a list of five hundred nebules to that
of the two thousand discovered by his father.

10. Thedouble stars are of various hues; but
usually the colour (like the magnitude) &f any
one star, is in contrast with the colowr of the
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gther. The large star is generally yellow,
ogange, orred; and the small star blue, purple,
of‘%mten. Sometimes one of the stars is white,
and the otjggr blite 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 rtmember, in the meantime,
that it is only as these points of coloured light,
that the largest of the fixed stars display them-
selves, 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 tell-
ing of the planéts.
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CHAP. XXXI.

ABOUT oTHR COI.‘STILLA'I‘ION Se

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 imagin®sthat the heaven is
such a hollow sphere. Let us imagine, that
the sphere has an equator passing from east to
west around the middle of it. Let ps ima-
gine, that it hag 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 plattets are all
moving round the sun, within this sphere,
from west to east. ¢

3. I must now tell you one thing further;
that the ancient astronomers divided the fixed
stars into various groups, to all of which they
gave particular names. A collection or group
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&f stars, they called (what the word signifies)

wconstellation. In one constellation, or col-
lecvisn or.group of stars, they fancied they
could discover something like the form of a
Bear, and therefore they caled it the Constel-
lation of the Bear.

4. Another constellation they fancied resem-
bled.a*Lion, another a Goat, another a Serpent;
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and so they gave these constellations the names
of the animals thcy were imagined to resemble.

5. The picture on the opposite .page-3"an
illustration of what I have been telling you.
It exhibits a groap which is to be seen in the
Northern part of the heaven, and is called
Ursa Major, or the Great Bear.

6. In this manner, the“stars of the whole
heaven are divided into gsoups ér constella-
tions. Upon the surface of a celestial globe,
you see all the figures «of all these living crea-
tures, with those of a few other obJects, marked
upon it, the forms of which were imagined to
be represented by the various groups; or which
forms, rather, they chose to ‘assign to these
groups, bestowing also the, names.

7. It has been well qué,ge%tcd» that the
names and forms of lving creatures were
those usually assignod to the stars and con-
stellations, in ondcr to imply that thcy were
moving things, or bodics always moving in
their celcstlal regions. It is in this m‘hme
that Chandra, or the Moon, is figurcd by the

M
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Hindoos as if it were an Antelope. The ante-
1" e is, pethaps, the swiftest of animals; and
O(Réa swift motion of the moon I have told
you, in my account of the eclipses both of the
moon and sun.

QUESTIONS.

1. What do we see when we look up to the heaven or sky? 2. If
we imagine the htaven to pera hollow sphere, what is in the centre
of that sphere?  'What are moving uround the sun within that sphere
from west to east? 3. What did the ancient astronomers do*
What did they call a collection of stars? 4. Why did they give the
names of animals to th® constellations? 6. What are the stars of
the whole heaven divided into? 7. Why did the ancients usually
assign to the sfars and constellations the names and forms of living
creatures?




THE SUN, MOON, AND STARS. 163

CHAP. XXXIL

* ABOUT NEBULES. CCMMON NEBULES. STELLAR NEBULES.
PLANETARY NEBULES.
1. Anp it is not even at the visible fixed stars
that we can stop. When tae heavens are exa-
mined with a good telescops, the same appear-
ance, with respect to the distribution of the
stars, is still observed,.as when they are seen
by the naked eye. In some places the stars
are close and in great numbers; and in others
there arc large voids without a single star.

Q. But, in those voids, as well as beliznd the
remotest stars that we can, discover, there are
numbers of small Juminous spots, .of a cloudy
appearance, which we thence call nebule or
nebules. >

3. Some of the larger ncbules are accom-
panied by smaller. Some, in shape, are long
and narrow and bright dahes; others, like the
electric spark, have the shape of a fan  Others

M 2
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N\

rqsemble comets, or arc like cloudy stars,
having a nucleus or centre, surrounded by a
n&aus or cloudy atmosphere.

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

face of the dark hcaven. Above are two
figurés of ncbules of other forms; that upon
the rig‘ht hand bearing some resemblance to a
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dumb-bell, or to an hour-glass, of bright mat-
ter, immersed in a thin hazy atmeodphere, by
means of which an oval form, orethat*¢t an
oblate spheroid, is given to the whole mass.
This is one of the most amazing objects in the
heavens, of the class of nebules. Three stars
are apparent within its c1rcumfucnce and one
adjacent to it. Its hght is perfectly milky.

5. Besides ncbules in *general, Sir John
Herschel distinguishes stellar or star-like
nebules, and planetary®or planct-like nebules;
‘and he makes even these latter of cnormous
dimensions. Supposing them even 210 further
from us than the fixed stars, he computes,
that at the lowest estimgtion,' their real mag-
nitudes must be such as to*cause each of them
to fill a space equal to that of the orbit of
Uranus, or the whole of the solar planctary
system! Such a magnitude, however, for ne-
bules, is insignificant, compared with the same
magnitude for the single star Vega, or « Lyra!

6. But the term nebula, or nebule, has been
used in more senses than even the two I have
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just mentioned, since the time when, in the
sgteenth century, Cassini called the Nebule
of'theé"Sun, his supposed matter of that appear-
ance which is at present called the Z odiacal
Light. I shall tcll you about the Zodiacal
Light, in one of my ensning chapters.

cHAP. XXNIIL

AROUT THE MILKY WAY, CALLEDOBY SIR WILLIAM HERSCHEL THE
PROJECTION OF THE -NIJIH'LE OF THE EARTH. ABOUT AN ASTRO-
NOMICALODISTRIBVUTION OF T{IE REGIONS Ol THE HEAVEN, THE
MILKY WAY GOMETIMES CALLLD .\\‘NT-JAMF.S’S WAY.

1. Sir William, Herschel set down the posi-
tions of no fewer thap two thousand nebules;
and, in a small postton only of the Milky Way,
he counted fitty thousand distinct stars, and
thought he saw mdlstmctly twice as many
more.

2. The Milky Way is the white or milk-like
b md which stretchgs across the sky from east
to west, and the whiteness of which is found to
consis¢ in the light of the myriads, not to say
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the millions, of stars which are thus assembled'
in it. The Milky Way is sometjafes called
Saint-James’s Way.

3. Sir William believed the Mllky Way to be
the projection of the nebule which contains the
earth, the solar system, and all the fixed stars
of which we commonly speak; thus placing the
Milky Way at a still greafer distance from us
than the most distant of tfye fixed stars!

4. The thickness of the Milky May is small,
compared with its lemgth and breadth. Sir
William Herschel believed the earth to be fixed
about midway betwycen 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) arc at pre-
sent generallybelieved toconsist, not inclusters
of stars, but only ofea self-luminous phosphor-
escent substance, in a high state of rarcfaction,
or composing onl) a milky filine

6. When it is remembered, howevet, that
many of the acknowledged clusters. gf' stars
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‘(and the Milky Way zfmong the, rest) ¢ appear
to unassisi>d 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 ¢louds of nebules
may be yet starry clusters also?
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7. But, decide that questlon as we may, t.hf
several regions of the heaven, as t¥€y depalt
from the earth, appear susceptible of astrenomi-
cal arrangement, as in the opposite diagram.*

8. In allusion fo the famous Roman, or Ro-
man-British road, called Watling Street, which,
beginning in London, rups so far*throaghout
the kingdom, an old English poct has called the
Milky Way, «the WatlingsStrcet’of the sky.”

* For a fuller explanation of this diagram, accounts of the nchules,
and various other astronomical and general information, see * Burford
Cottage and its Robin Redbreast; a Village Tale. By the Author of
Keeper's Travels.” *
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CHAP. XXXIV.

PARLEY TELLS AROUT THE SOLAR SYSTEM, OR SYSTEM OF THE SUN.

1. I'nave led you bn, my little ones, from the
moon to the'sun; from the sun, to the distinct
and visible stars, (visiblecither tothe naked eye,
or through the magnifying power of the teles-
“cope,) including the multitude of stars which
make up the whiteness of the Milky Way; and
then I have told you of the Nebules in the «till
further heaven, which are clouds of more dis-
tant stars, or what some have called clouds of
star-dust;— Ncebules, in the midst of some of
which stars are still partially distinguishable;
but which, for the most pirt, 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:—Ne-
bules, however, which still keep tkeirforms and
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their places in the celestial space, and M
vanish, or even visibly move, likeThe white
clouds in our blue skies.

2. I have told you next, that in the opinion
of Sir William Herschel and others, the Milky
Way is but the projection or visible boundary
of the Nebule of the Eagth, or of a dloud of
stars which comprehcnds,'not only the Earth,
but the Sun, and the whole Systefn of the Sun,
or the whole Solar System ; and not only the
whole Solar System, bat the whole of the Fixed
Stars, or those stars which we can digtinguish
one from another, instead of losing them in
cloudy vapour-looking clusters.

3. I have told yon, qlso, that we might call
this Nebule of the Earth, the Nebule of the
Sun, or of the Solar System; andefurther, that
the name of Nebule of the Sun was used by
Cassini to signify ®a wvery different object;
namely, a circular body of luminous matter
which moves about the sun in the same manner
as the plancts, or which surrounds it likKe their
imaginary drbits. o
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"4, Afterrising, theref'ore, fromthe comparison
of a ballodi,, to that single and familiar cclestial
body which lights us by night, and which we
suppose to be, at least ordinarily, the necarest 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 ¢elestial bodies, and to the
remotest bounds odiscovered space; and I
now come back from the further or Forcign
Nebules, to the Nebule of the Earth, or of the
Solar System, which is our own, and of which
the Solar System, though 2 minute part, is still
the part of liveliest interest to ourselves, and
the most within reach of our discoveries. Let
us talk, now, therof'cré, of the Solar System.

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

6. But the Solar System is an assemblage
of celcstial bodies, including the earth; all
dependar:t upon the sun, all movirig round the
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sun, all keeping for ever near it; and therefor€
all belonging to it.

7. Now, in one sense, the celgstialebodies
which belong to the sun are a single asscmblage
of planets. For, by the term planets is meant
planetary stars; or, moving stars, or moving
luminous celestial bodies. It is thus that
Plancts are distinguished from Fixed Stars.

8. But these planetaryor mdving bodies,
which belong to the sun, are, in the first place,
of two kinds ; that is,ssome are what we com-
monly call Pl.mcts, and others what we com-
monly call Comets.

9. Further, the bodies which we commonly
call Plancts, are also of two. kinds; for some
are Primary Planets, or’ planets which simply
move around the sun; and others are Secon-
dary Plancts, or plancts which (like the moon
around the earth) move around the Primary
Plancts to which they belong ; and ouly move
round the sun as in attendance wpon the Pri-
mary Planets ; like little boats that are drawn
after great ships.
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10. Because the Earth is sometimes called
the Wric, and because the World is sometimes
called the Universe; therefore the Solar System
is sometimes called the System of the World,
and sometimes even the Systeta of the Universc.

11. To speak of the Solar System as the
Systerr of the Woxld (that is, of the earth,)
may seem excusably, because, to us, the Earth
or World is its mogst interesting part; but the
origin of that mode of speech, as well as of the
phrase, the System of the Universe, is doubtless
to be traced to the time when the Earth was
regarded as the centre of the Universe, and
even as the Universe 1tself with the sun,
moon, and stars to move round it, and to
attend upon it.

12. But hecause, in the view of later astro-
nomy, the Solar System is a system or assem-
blage of planets (the Earth being one) which
compose the system, the sun being its centre;
therefore this system is sometimes called the
Plané*ary System, rdther than the Solar Sys-
ten.
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CHAP. XXXV.

AROUT AN ORRERY OR PLANETARIUM.

1. From the same reference to the planets,
more immediately than to the sun, the philo-
sophical machine of which¥ am going to show
you a picture, (and of whitich the design is to
exhibit the several bodies, and the movements
of the bodies, belonging to the Solar System,
or the Planetary bystem,) is somctlmes called
a Planetarium, as it is also sometipgs called
an Orrery.

2. On the upper plate ofthis Orrery or
Planetarium (which answ,ers to the ecliptic)
are placed, in two opposite but carresponding
circles, the days of the month, and the signs
of the ecliptic, with their respective characters.
By this platc we may set the planetary balls
so as to be in. their respective places on the
ecliptic for any day in thé year. '

3. You pcreeive that through the eentre of
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the plate a strong brass stem passes, on whyi“i'
is a brass ball, to represent the sun, and that
round the stem are diffecrent sockets, te carry
the arms by which the several planets are sup-
ported.

4. The planets themselves are represented
by ivory balls, having the hemispheresswhich
are towards the sun whlte, and the other black,
to exhibit their respectivesphases? These are
movable, and may be taken off or put on as
occasion may requires About the primary
planets are placed the secondary planets or
moons ; and the motion, requisite o, 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 box under
the upper plate. A small lamp, instead of the
ball, is sometimes placed on the centre stem;
and this has a pleasing and instructive effect,
because it actually enlightens the part of cach
planet that is turned in it$ direction. -«
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CHAP. XXXVI.
ABOUT THE PRIMARY PLANETS. ABOUT ASTEROIDS.

1. Bur, from the machine and model called a
Planeturium, let us now turn to the planets

themsclves. Here is a picture oi the sun, as
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surrounded by its several primary blargs.
These are now to be reckoned twelve in num-
ber. You will perceive that the ndmes of
eleven are Mercury, Venus, the Earth, Mars,
Jupiter, Saturn, Herschel; and those of the
four smaller planets, Vesta, Juno, Pallas, and
Ceres; to which is to be added a fifth new and
minute planet or asteroid, discovered as the
latter end of the year 1836, by the Ttalian astro-
nomer Cacciatore.

2. They are all great bodias, but some are
bigger than others. The five last arg smaller
thantherest, and aresometimes called asteroids ;
which latter word means bodies that are only
planet-like or star-like. | Plartets and stars are
often equally called  stars.’s

3. Nowthese twelveplanets, orstven planets
and five asteroids, are at different distances
from the sun. They are all at immense dis-
tances, the nearest being thirty-seven millions
of miles from the sun, while the furthest is
eighteen hundred millions of miles.

4. It is difficult, if not impossible, to form

e
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a7 conception of such vast distances. The
earth is eighty-two millions of miles from the
sun. Now, the wood-pigeon is one of the
swiftest birds that flies, and it will fly about
two miles in a minute. Yet’it would take a
pigeon, were it to fly with its utmost speed,
night and day, at least one hundred years, to
go from the earth to the sun.

5. You will beag‘in mind, that some of the
plancts belonging to the Solar System are visible
to the naked eyg, and that some are not. All
the seven primary and larger planets may be
seen on a ¢lear night. Qne of the asteroids,
or lesser though still primary planets, may also
sometimes be seen. All these bodies are con-
tinually changing,thelr places in the sky. At
one time, Jupiter may be seen at one part of
the heaven; a few weeks after, it will be seen
in another part; and the same may be said of
all the other bodies (the Earth and the Comets
inclusive) which belong to the Solar System.
It is vhis which distinguishes the planets from
stars, both in name, and as they-are seen and



THE SUN, MbON, AND smns. 181

watched in the heavens, and causes thery,
be called planets.

* QUESTIONS.

1. What are the names of the seven planets? 2. What of the five
asteroids > What is the meaning of the word asteroid? 3. How far is
the neurest planet from the sun? Hoy far is the nfost distint planet?

. How far is the earth from the sur® How long would it take a
plgeon, even if it could fly constantly, to fly from thc earth to the sun?
5. Are all the bodies belonging to the sofar system visible to the naked
eye? Which.of them are visible on a clear night? Are the planets
always in the same place? What of Jupiter? Why are the planets so
called ?
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CHAP. XXXVII

PARLEY TELLS ABOUT MERCURY.

1. I wiLL now tell you about Mercury. This
is the ncarest of all the planets to the sun; yet
it is thirty-six, or thirty-seven, millions of miles
from.the sun.

2. It revolves réund the sun once in about
threec months, and turns on its own axis once
in about twenty.four hdurs. It is scldom 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 sbmetimes but partly round.
These various appearances are to be accounted
for in the same way as the various appearances
of the moon.

3. Mercuryis the smallést of the seven larger
plancts. Ittravels round the sun at the rate of
onc hundred and ten thousand miles an hour.
Being-the nearest planet to the sun, its Iight is
exceecingly brilliant; and its body and atmo-
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sphere are imagirfed to be seven times as hot as °
on the earth. It is said, that if thére were water
there, it would be immediately converted into
steam ; and that lead and tin, if such things are
there, must be atways in a melted state.

4. It is because of its nearness to the sun,
that we can comparatively scldom sce the
planct Mercury. It travels with the sun, and
is visible for not more tlgn two hours before
the rising of the latter, and for not more than
two hours after its setting. Lor all the rest of
the time that the sun is above the horizon, the
planct is lost in the splendour of its rays.

9. Examined through the telescope,Mercury
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appears of an emerald-greemsh colour; but as
it changes like the moon, it is rarely seen a
perfect round. The crescent-shape shown in
the engraving is one among its several appear-
ances or phases.

QUTESTIONS.
1. Which is the nearest plonet to the sun? How far is Mercury
from the sun? 2. How lchg is it revolving round the sun? How

long does it take to turn round on its axis? How does Mercury
appear through a telescope? How are its various appcarances 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?
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CHAP. XXXVIIIL

ABOUT VENUS.

1. VEnus is further from the sun than Mercury,
and nearer than the earth. It is about, sixty-
eight millions of miles froyn the sun. Itisa
little smaller than the earth. It turns oh its
axis in about twenty-four %ours, and conse-
quently its days and nights are about as long as
ours. It revolves roundthe sun4n seven months
and a half; therefore, its year is not quite two-
thirds as long as ourst It travels in 1t§ orbit at
the rate of seventy-six thousand miles an hour.
It is supposed to be almest twice as light, and
twice as hot, in Venus, duting its summer, as
upon the carth at the same season; and the
winter in Venus'is twice as cold.

2. Sometimes this beautiful planet is seen in
the east, before the sun rises; and it is then
called “the morning star.” .Sometimes it is scen
in the west, after the sun is set; and it i§ then
called ““the evening star.” I dare say you*have
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lgoked at it very often. Its light is very white,
and I think it the most beautiful of all the
planets: It appears larger than any other; but
this is partly because it is the nearest, and
partly because it is so bright.

3. Sir John Herschel relates, that in the
climate of ‘the Cape of Good Hope, Venus
shines so brightly, ‘that the most minute parts
of objects, such asithe leaves of trees, arc per-
fectly well distinguished by its light; and this
not only by coxtrast, (us when such leaves are
seen against a white wall,) but even when
lying upon the ground. .

t. The light afforded by Venus is in every
country found remarkable, so that this planet
has always arrestedegreat attention. Its bright-
ness, its sutcessive phases, and its magnitude,
seem to have conspired to make it regarded as
a sort of smaller but yet $econd moon. Even in
our northern skies, Venus is so very brilliant
as to, be sometimes seen by daylight.

5.*But the greatest apparent bnghtness of
Venus' is discovered periodically. This is at
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intervals of eight. years, or when‘(the Earth’s
atmosphere being at the same time transparent)
Venus is in its highest north latityde.

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 dn this figure ;" where

d ¢ is a darkish blue spot., and ¢ e b aMghter
spot. He supposes the spots to be part§eof the
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real surface bf the planet, seen through open-
ings in its atmosphere; and that the great
density and« uniformity 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 astro-
nomers are supposed.to have estimated even
the highest of its iiountains at an extravagant
height. According to Schroter, they are still
higher than these of the moon; and there is
one which surpasses Chimborazo, in South
America; by twenty-four thousand feet! The
whole heightof Chimborazo is less than twenty-
two thousand!

QUESTIONS.

1. Where is Venus? How far is it from the sun? How Jarge
is it? How long is it turning on its axis? How long revolving
round the sun? At what rate does Venus travel round the sun?
2, When is it callod the morning star? When the evening star?
Why dog- it appear larger thav the other planets?
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CHAP. XXXIX.

ABOUT THE EARTH. ABOUT THE ARMILLARY SPHERE.

1. THE next planftet to Venus is the earth. It
is eighty-two millions of miles from the sun,
and travels round him ip three hundred and
sixty-five days, five houYs, and fortysnine
minutes. . The earth has 84diurnal motion, 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 abouf one hundred, and sixty
millions five hundred and twenty-two thousand
and twenty-six square, miles; nearly three-
fourths of which are cov.crgd w1th water. 1
shall tell yoy much more about the earth here-
after. -

2. The earth, byits 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 & year; and the line
described by this annual revolution abqut the
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sun is called the ecliptic. This line is always
laid down on the artificial globes, 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
seen reason to understand, is an imaginary
line, drawn thiough the middle of the equally
imaginary belt of tne 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 thoge 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 phe-
nomena.

4. The armillary sphere revolves upon an
axis within a silvered hor?zon, which is divided
into degrees, and movable every way upon a
brasssupporter..In Pembroke Hall, Cambridge,
there .: an armillary sphere constructed by Dr.
Long, which is eighteen feet in diameter, and
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will contain more than thirty pe‘sons sitting
within it, to view, as from a centre, the repre-
sentation of the celestial spheres.

Zenuh
i Zend
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CHAP. XL.

ABOUT MARS. ,

1. Mags is one hundred and forty-four millions
of miles from the sun. It turns round on its
axis, once in ¢wercy-five hours. Of course,
its days and nightsgare a little longer than ours.
It revolves round the-sun once in about two
years. Ittrave]s in its orbit at the rate of fifty-
five thoasand miles an hour. It is supposed
to be much darker, ‘and twice as.cold, in this
planet, than onghe earth. {Mars may be seen
with the naked eye. Itis of a remarkably red
colour, When observed through a telescope,

sometitnes wery singular figuves appear upon it.

2. Thefirst and second of these round pictures
show you appearances observed upon the disc
of Mars in the year 1719, when that planet was
in opposition to the sun, and looked superior to
Jupiter,in brightness and magnitude. A long
belt,as you have seen, extended half wayround
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the planet, etnd was joined by a shorter belt,
forming together an obtuse angle. .

8. The remainder of these pictures, and the
three that foliow, completeall thepermanentand
equatorial appearances of the planct, as theyare
seen to follow each other in immediate succes-
sion, while the planet, in the revolution of its
day of twenty-five Hours, turns upon its axis.

4. The very lumivous ring4like appearance,
of which you observe the mark near the top

of cach figure, is a spot at the south pole of
the planet.

5. Water would not remain fluid on the globe
of Mare, even at its 'equator; and in its tem-
perate zenesevenalcohol-and quicksilver would
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freeze. This is one of the celestial bodigs,
therefore, where nothing like the earth’s could
live, either animal or vegetable, Mars has
very little atmosphéte.

6. The planets somectimes eclipse one ano-
ther, one of them passing between the earth
and the planet which it eclipsés. 1In this
manner, on the 9th of January, 1591, Jupiter
was seen eclipsed by Malt. ~ °

7. In the figure which now follows, the

whole of the preceding figures are ¢xhibited
‘02
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together, in g 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.

QUESTIONS.

t
1. How far is Mars from tfe sun? How long is it turning on its
axis? How long revolving round the sun? At what rate does Mars
travel in its orbit> What of i.‘s“ light and heat? Can it be seen by the
naked eye? What colour is it? How dves Mars appcar through a
telescope ?
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CHAP. XLI.

ABOUT VESTA, JUNO, PALLAS, CERES, AND THE PEANET DISCOVERED
1IN 1836.

1. Next to Mars, and before we arrive at
Jupiter, come the five lesser, but still primary
planets, which I have-formerli mentioned,
and which are called new, because newly dis-
covered.

2. The first of the8e is Vesta. It is two
hundred and twentythree millions of miles
from the sun, and revolves in its orbit round
the sun in three years and cight menths. The
time of its revolution on its axis is not known.
Its light is a pure white, #nd it may some-
times be seen with the naked eye.

8. Juno is two hundred and fifty-three mil-
lions of miles from the sun. It completes its
revolution in its orBit in four years and four
months, and is supposed to turn on its axis in
twenty-seven hours. '

4. Pallas is about two hundred and sixty-
three millions of miles from the $un, and
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reyolves in its orbit in four years and seven
months. The time in which it turns on its axis
has not yet heen ascertained. Its diameter is
computed at little more than seventy-nine
miles; so that a human inhabitant, if it had
one, could go round his world in one of our
steam-carriages, in the space of two or three
hours! Its whole surface has been said to about
equal the sizé of the kingdom of Spain.  You
will judge from this of*the general sizes of all
these lesser planets; for they are a little family
by themselves, and have each a family like-
ness to the.remainder. +

5. Ceres is at the same distance from the
sun as Pallas, but revo]ving in another path or
orbit. It revolves reund the sun in nearly the
same time a9 Pallas. In performing its revo-
lution, it crosses the orbit of the latter.

6. These four little planets have been dis-
covercd by astronomers but within a few years
past. They ave very small, and it has been ima-
gined, 17 some persons, that they once formed
one great planet, which was burst asunder by a
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terrible convulsion, and separated into sm@ll'
parts, I suppose you know that stones have

sometimes fallen from the air upgn the earth.

These stones are called aérolites, or meteoric

stoncs. Now it has even been idly imagined,

that these meteoric stones, which have also

been fancied to come frong the moon, afid have

thence been denominated selenites, have tome

down upon the earth thrd%gh tRe bursting of
the great planet out of which these lesser ones

may have been formed! Weeshall have more

to say, presently, about these aérolites.

QUESTIONS.

1. What are the five lesser primary planets® 2. Mow fur is
Vesta from the sun? How long i it®revolving round the sun?
3. How far is Jurw from the sun ? How long is s revolution round
the sun? How longis it turning on its axis ? 4. How far is Pallag
from the sun? How long is it revolving round the sun? 5. De-
scribe Ceres. 6. 1s there much known of these four lesser planets®
Can they all be seen by the naked eye? What have some persons
imagined? What has becn imagined concerning mcicoric stones?

.
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CHAP. XLIL

ABOUT THE FIFTH NEW PLANET, OR PLANET DISCOVERED IN ITALY,
IN THE YEAR 18306, BY SIGNOR CACCIATORE.
13

1. But newer still, than either of the four little
planets of which I &ave just now told you, is
a fifth little planet of tlis group, discovered in
the year 1836, by the Ttalian astronomer Cac-
ciatore.

2. I have not yet heard of any name that
has been given to this planet; but its existence
is confirmed to us by the testimony of the well-
known and estimzble astronomer and natural
philosopher,* M. Valz, of Nismes; who esti-
mates its year, or period of revolution in its
orbit, at three of our tertestrial years.

3. In my representation of the planetary
system, at page 178, 1 have ventured to place
this New Planet of Cacciatore between Mars
and Vesta, '
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CHAP. XLIIL

ABOUT JUPITER.

1. AT an immense distance beyond Mars, and
beyond these lesser planets, is Jupiter, the
largest planet of the system. Its diatheter is
eighty-nine thousand miles, and it is more*than
a thousand times larger tlfan thé earth. It is
four hundred and ninety millions of miles from
the sun, and performsfs revolution round it in
twelveyears. Itturns round on its axis in less
than ten hours. Its.days and nights, sherefore,
are not half so long as ours! |

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

8. Jupiter is provided with four moons or
satellites, the largest of which is twiceas large
as our moon. These moons revolve round
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Jypiter in different spaces of time: the nearest
goes round in about two days, and the furthest
in about seventeen days. Its amount of moon-
light, thercfore, must be great, and much com-
pensates, perhaps, for its distance from the sun.
4. J uplter, when viewed throughatelescope,
has a great hany singular appcarances.  Belts
and“bands, sometimes light, and sometimes
‘dark, seem td extedd across it, as represented
in the following figures,
. e

Fig. 1. Fig. 2.

5. In what you see here, figures 1 and 2
represent Jupiter as viewed through an achro-
matic telescope, with a ma«rmfymg power of
forty; and figures 3 and 4, the sarhe planet as
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beheld through Sir William Herschel’s grept
telescope represented at another page.

Fig. 3. Fig. 4.

6. Jupiter, from the largeness of.its mass, is
a very important member of the solar system.
Through the attraction of gravitation, it dis-
turbs or influences the meotions of the earth;
and even its satellites disturbewhat would
otherwise be thic motions of comets. Yet (as
ascertained by the process referred to at my
page 81) the mass of one of those satellites (the
smallest) is sixty-five millions of times less than
the mass of the sun. .

7. Many astronomical truths are obtained
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oply through observation of Jupiter and its
satellites.

—

QUESTIONS.

1. Where is Jupiter? Which is the largest planet? What is the
diameter of Jupiter?> Its distance from the sun? How long is its revo-
lution round the sun? How long is it turning on its axis? What is
the length of the 'tlays and nights in Jupiter ? 2. What is its degree

‘¢l Lght 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

CHAP. XLIV.

ABOUT SATURN.

1. Satury is nine hundred millions of miles
from the sun, and performs its revolution in
about thirty years. It turns on its axis in little
more than ten hours. It is supposed to be
eighty times colder uponthis planet than upon
the earth. Saturn is seventy-eight thousand
miles in dianeter; and, excepting Jupiter, it
is the lcrgest of the planets.

2. Sawurn hasseven moons or satellites, which
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revolve round it ih d:ﬂeu.nt periods of time:
the shortest period is one of our solar days,
and the longest cighty days.

3. Saturn is surrounded by an ifhm®nse thin
ring, or rather by two rings, one within the
other, as you see in the picture. These rings

turn round the planet fromwest to cast, and
complete their revolution in ten hours. The
light of the sun, falling upon them, gives them
a bright appearance,’ even brighter than the
planet itself. When viewed through a tele-
scope, Saturn appears to have spots dnd belts
upon its face, like Jupiter. Stars are also
sometimes sten between the two rings, and
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between the inner ring and the planet. The
distance of the inner edge of the inner ring,
from the the surface of the planet, is about
thirty-four thousand miles.

QUESTIONS.

, L How far is $aturn from tt sun? How long is it revolving round

“wch.n?  How long turning on its axis?  Is it colder upon Saturn
than upon the eart}? What is the diameter of Saturn? 2. How
many moons has it? 3. Ly what is it surrounded? Do these rings
revolve round Saturn?  What m.kes them look bright?  How does
Saturn appear ‘hrough a telesrope? What are sometimes seen
between the rings and‘Saturn? How far is the nearest ring from
Satarn?




THE SUN, MOON, AND STARS. 207

CHAP. XLV!

ABOUT THE PLANET HEl{gCﬂEL, OR URANTUS, OR THE GEORGIUM
BIDUS.

1. THis planet is scarcely, visible to themnaked
eye, and little was known®about it till 1?81':‘
when Sir William Herscheldiscovered it to be
a planet, revolving rownd the sun; and, in
honour of his august patron, King George the
Third, named it Georgium Sidus, or the Geor-
gian Star. It has since been sometimgs called
Herschel, and sometimes Uranus.

Q. This planet is at the prodigious distance
of one thousand cight hundred millions of miles
from the sun., It performs its revalution round
the sun in eighty-four years. The time in which
it turns round upon iés axis is not knowu. It
is three hundred and sixty times colder upon
Uranus than it is upon the earth, and the
degree of light is call¢d’three hundged and
sixty times fess. There arc six satcHifes or
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¢
mgons 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 nanses has it 2. How far is Herschel from the sun? How
Jgnuin it revolving round the sun? What of its light and heat?
How many satellites o} moons has Herschel revolving round it?

nt

" "CHAP. XLVL

- AI}OUT THE MOTIONS OF THE PLANETS,

1. I must now beg the particular attention of
my little readers to what I am going to say.
'The planets, or planets and asteroids, of which
I have been ¢elling you, have each of them two
motions. That is, they all turn round from west
to east, in the same mafner 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
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apple, and call the'stick its axis. Now, turn '
the stick round, and see the apple turn with it.
Very well! The apple turns found on its axis.

2. In a similar manner, each of’ the planets
turns round upoh its axis. The earth turns
round upon its axiseveryday, oronce in twenty-
four hours. Some of the planets*turn Yound.;
upon their axes in a sholter time than 'ﬁf@t
earth, and some of them ifsa longer time.

3. Now, suppose yourtake an apple, and tie
a string to the stem ofit, and whirl it about
your head. We will call the circle, or path in
which the apple flies gbout your head, its orbit.
So, if you whirl it swiftly, 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 rounds the sun in
their orbits, or.in great circles, just as the
apple tied to a string® flies round your head.
Some of them are nearer the sun than others;
and, not having as far to go, for-that reason
they complete their joutney round thg sun in
a shorter spate of time.

P
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,5- The earth goes round the sun in its orbit
once in a year, or threc hundred and sixty-five
days, and the whole distance which it travels
in this tife fs truly wonderful. It is more than
five hundred millions of miles. The rate at
which the earth moves in its path is nearly
fiftcerr huntired thqusand miles a day. We,
M3 live upor its surface, proceed along with
it in its journtey; aill are therefore borne along
at the prodigious rate ef about sixty-four thou-
sand miles‘an bour, ér'about eleven hundred
miles a minute!

6. This,is truly an amazing subject for con-
templation. While you are counting onc hun-
dred, you are carricd through space cleven
hundred miles! . .

QUESTIONS.

1. What two motions have all the planets and asteroids 2 2. How
often does the carth turn round upon its axis 2 Whatis the axis of the
emth 2 What is the orbit of the earth > Do all the planets turn round
upen their axes in the same ti%ie ! 4. Doall the planets revolve round
the sun in ¥he same time ? 5. Howlong does it take the earth to go
completdiy Found the sun? What number of miles does the earth travel
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’ .
in completing one revolutior® ronnd the sun? How many miles does the
earth travel in a day? How many miles are we carried through spafe
upon the earth in an hour? How many in a minute?

CHAP. XLVIL

. »
PARLEY TELLS ABOUT THE SECONDARg PLANETS, OR SATELLITES,

Ok MoONS, ® R -

1. I nave told you something about all the
primary planets, or pl.méts more commonly so
called; but I*have not ¥ét toldsyou about the
secondary planets, or moons, or satellites, or
attendants upon some of the primary planets.

2. A satellite is anything that follows or
attends upon another. The 1hooy is called a
satellite because it follows or attends upon
the earth.

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

4. These s‘ate]lites or secondary plamcts of

r2
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Jupiter, Saturn, and Ura'nus'; are called moons,
only because they resemble the moon, which
is the single satellite, or secondary or attendant
planet, 6t our primary planet the earth.

QUESTIONS.

. 1., What about secondary planets? Satellites? Moons? 2. What
762 hatellite? Why is the moon called a satellite? 3. How many
satellites or moons, has Jupifeg? Saturn? Uranus? 4. Why are the
satellites of Jupiter, Saturn’ and Uranus called moons ?
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CHAP. XLVIIIL
‘e
ADBOUT ALL THE PLANETS TOGETHER, AND ABOUT THE ORBITS
OF THE PLANETS.

1. I mave now told you about all the planets
belonging to the Solar bvstem As I have told
you before, they all revolve’found the sun, from
west to east, in great c1r!:]es, called theu‘ paths
or orbits. Some of thése planets ‘are nearer
the sun than others. The nearestis Mercury,
which is thirty.seven millions of miles from the
sun. The furthest off is Herschel, or Uranus,
or the Georgium Sidug, which ,is eighteen
hundred millions of miles from the sun.

2. These planets are of various®magnitudes
or sizes. 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
following picture shows you the comparative
sizes of the planets. e
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3. All these plartets, so far as known, turn on
their axes, of perform their diurnal revolutions,
in différent spaces of time. " Jupiter turns in
little less than ten hours, which is the shortest
time. Mars turns in twenty-five hours, which
is the longest time ip which any planet performs
its diutaal revolution. Thus Jupiter has the
shorttst, and Mars the lon(rest days and nights,
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¢
of any of the planets. It appears that the”
largest planets turn, or revolve on their axes,
in the shortest time.

4. As planety move at different Histances
from the sun, the orbits or circles in which
they move are of different lengths. Conse-
quently, they move arounq the sun in differem. -
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.

5. All the planets are round, or nearlyround,
or spherical. The earth is about swenty-five
miles further through, at the equator; than at °
the poles; it is not, thepefore; a perfect round,
or sphere, or globe. It ds ealled a spheroid,
by which is mcant a globe or sphefe-like figure,
but not a perfect sphere or globe. It is sup-
posed that the other planets also are spheroids.

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

7. Vetus moves at the rate of seventy-six
thousand miles an hour; the earth at the rate
of sixty-four thousand, and Mars at the rate of

. fq-h‘ge thousand mpiles an hour.

" 8. The planets bemg at different distances
from the sun; reteive different degrees of light
and heat. At Mercm‘y the heat and light are
supposed seven times as great as upon the

earth. If any of our animals or plants were
carried from the earth to Mercury, they would
immediately perish, from the excessive heat.
If there are.such creatures there, they must
be imagined of different natures from those of
the earth.

9. The degrees of light and: heat at Uranus
are assumed as three huridred and sixty times
less than upon the earth. Even during the
day, that is, ‘when the sun is shining upon that
distant planet the hght, as it must seem to us
probable, is very dim, like our thhght. The
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cold must be greater than we can conceive’
Any of the plants or animals of our world
would be instantly frozen to gdeath there.
There can be pp water there; for in such a
degree of cold, it would be instantly converted
to ice, as solid as our rocks.

10. You remember that several of. tite
primary planets have moons, dr satellites, or
secondary planets, reyo ving around them.
The earth has one, Juj pl,ter{‘our, Saturn seven,
and Uranus six; in all, eighteen.

11. Thus I have told you of the seven
larger primary planets, Mercury, ¥enus, the
Earth, Mars, Jupiter, Saturn, and Uranus. )
I have told you of the five astereids, or lesser
primary planets, counting’.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.
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QUESTIONS.

1. In what direction dq, all the planets revolve round the sun?
Which plaret js thé nearest to the sun? Which is the furthest from the
sun? 2. Which is the smnallest planet> Tke largest? How much
larger is Jupiter than the Earth? 3. How long is Jupiter turning
on its axis? How long is Mars? Which planet has the longest days
and nighty and whjch the shortest? 4. How long is Mcrcary revolv-

iy ound the sun? 1s this thesshortest period? ‘What is the Jongest
‘revolution round the san? 5. Are the orbits of the planets round?
What figure are they?  Are gl} the planets round 2 Why is the earth
called a spheroid 2 6. Do alf the planets move with the same velocity?
Which planets move the swiftest 2 * Tlow far docs Mercury travel in an
hour? In a mirute? 7. How fir does Venus travel in an hour?
How far does the carth travel in an hour? Mars? 8. Have all the
planets the same degrecs of heat and cold>  What degrees has Mer-
cury? \Vh:ﬂ: would happen to our animals or plants, if they were
taken to Mcrcur;'? 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 acimals or plants in Uranus?  Can there be
any water there?  °10. How mary satellites, or moons, or secondary
planets, are there in th& Sélar System? What planets do they
belong to? ¢
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+CHAP. XLIX.
ABOUT THE ORBITS OF THE PLANETS.

1. I must not omit to te)l you that the ordrtts *
or paths in which the planets move, are not
perfect circles, but on “the contrary, are all
clliptical ; that is, thex are a little longer one
way than the other. The f'ollowmo' are pictures
of a circle and an cllipsis. The ellipsis shows
the form of a planet’s orbit.
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Oval, or Ellipsis.
4

¢ v

2. The planetary orbits, as I have told you,
are ovals, or ellipses; and it is in that elliptical
figure alone, that cither the primary planets
‘round the sun, or the moon or other satellites
round the earth, or round the other primary
planets, do really-tnove. The sun, or earth, or
other planets, (s) is not really the centre (c) of
their motion, or of their orbzt, ADBE; butis
always far away upon one side, as s c, or else
far away upon the other, as ¢ s; and it is from
this same ﬁgﬁre of the, planetary orbits, that
the plane'ys, primary, and secondary, are always
varymg, as they perform thelr revolutions, their
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distances from the’sun, or from the plan.eﬁi
round which they revolve.

3. You can easily Qfgcem, for example, that.
when a planet is at A or B, it is much nearer
to the sun, or the earth or other planet, s or s,
than when it is at D or E.
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CHAP. L.

ABOUT COMETS.

1. I BAVE told you of thirty heavenly bodics
re . nlving round the sun; that is, of twelve pri-
mary planets, and eighteen moons, satelliteg, or
secondary planets. -But these are by no means
all the bodies belorging to the Solar System.
It is even probable, that there are still many
planets, whose size is so small, or their distance
from the carth so great, that they have not yet
been perccived. We must certainly add, how-

ever, those that arc among the most remarkable
of the hcavenly 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 so long
as to reach half acrogs the sky. The tail of
a comet :ecn in the year 135 of the Christian
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era, is said to have bcen as long as the Milky/
Way.

2. Sometimes comets appear very small, and
like dim stars. bometxmes they art larger, and
it is recorded thaf they have been secn as large
as the moon, and even as the sun. Like the
planets, they belong, as.l have %aid, o the
Solag, System.

3. Comets appear onlf%ccasfonally, or at
certain Intervals of tlmb embracmg 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 r¢member to have heard .
of an old woman, who drowped herself, be-
cause she was afraid of being bumed to death
by the comet! -

4. Comets revolve’round the sun like the
planets, cxcept that their orbits are far from
being so nearly circular, but on the contrary
they are exceedingly elfiptical, or of an oblong
oval. Some of them pass round the suh at a
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\shorter distance than Mercury, and 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 havingbeen seensince
the beginning of the Christian era; that is,
within the last onp' thousand eight hu dred
and forty-one years.

5. Comets, you will remember, revolve round
the sun, and form parts of the Solar System.
Some are supposed to he but a few years in
performing their revolutions, and others several
hundred years.

6. Many comgts are always invisible to the
naked eye. It is belicved that,.visible or in-
visible tothe naked eye, at least two comets ap-
proach the sun,and maketheir circuit round it,
within the period of each year. The telescope
discovers to us this real frequency of comets.

7. Ofthe extraordinary figures of particular
comets there are numerous accounts. What
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you see is part of that of the celebrated comety
of 1680, as represented by M. Lemmonier, n

Y
9 »

which you observe the nucleus or disc, and
part of the lengthened tail. ..

8. The figure over leaf is that of the comet
of 1744, according to M. Chezeanx; and oné
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 par-
ticular notice of it, because of its resemblance
to the telescopic accounts bf the comet of 1835
and 1836. °



9. “I'hc nucleus of the comet, and the roots,
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ay it were, of the tails, appeartin that part of*
the figure which is only outlined. My little
readers must suppose a vast space in the hea.
vens, between the upper part of thesoutlines
and the finished ends of the tails, These, how-
ever, in' this comet, were only reckoned at a
length of thifty degrees; «whereas, the simple
tails of many have exceeded ° gixty degrees,

and even ninety.
M p—

QUESTIONS.

1. What are among the most remarkable of the heavenly bodies:
How do comets appear? Arq the tails of cometsJongy or short!?
2. Are comets of different sizes? 4. Do comets revolve round the
sun?  What is the formn of their orbits? Wit is an elliptical orbit :
How nesr do comets come to the sun?  To ‘what gistance from the
sun do they sometimes go? Do we know much of comets?  How
many of them have appeared in the last one thousand eight hundred
and forty-one yeard? 5. Do comets form ffarts of the Sola:
System? .
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CHAP. LL

SOMETHING MORE ABOUS'gCOMETS.

1. CoMETs, or cometary stars, have their name
from the werd coma, signifying %hair;” so that
the Yeal meaning of the word comet, is “hairy
star.” But again, lvy ““hair,” in speaking either
of a comet, or of fheessun, is meant its rays of
light, or tlre light'whith cither appears to issue
from it, or by which it is surrounded. It is
because of the rays of the sun, that Apollo (the
pers sonification of the sun, or the sun spoken of
as if it were a man or person) is said to have
vellow or goldcu hair. And thus it is that you
must understand the name of “lnury star,’ »and
the expression of the “horrid hair” of'a comet,
when Milton says, that Satan

s like a Comet burned,
That Sire the length of Opluachus* huge
In th’ Arctic xky, and from his horrid kair
, Shakes pestilence and war;”—

* The name of a constellation,
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where, also, you find ‘an allusion to the supe-?
stitious belief in mischievous influences from
conets. .

2. But this hgir or spreading’ light, of a
comet, is seen, at different times, in very dif-
ferent forms and directions, and .I's thefcf'ore
very differently named. Yaqu know the nugsers
rhyme—

1 saw n peacock with u Sery tml "

and here, the tail, othef’»v'ise called the train, is
the name given to the Laer or light.  But the
same light is otherwise called the beamd ; and
thus comets arc sometimes spoken of, not as
tailed stars, but as bearded stirs.,

3. The reason why the spseading light, or
spreading hadr, of a comet, is sometimes called
its tail, and sometimes 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 m the dircttion that I
am now goigg to cxphm. A comet is always
either approaching the sun, or clse goihgd from
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Vit but, whichever 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 toit. That i Js, it never points
toward the sun, but always away from it; so
that it sometimes comes before the comet, and
sametimes follows gfter.

4. For the* present, you must suppose that
every comet is in itself a globe or ball, like the
sun or moon, or like ‘fny 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 kerncl,.or that essential body, or
comet propérly 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 will seem to us to be, in respect of its
own nurleus or head. For, here, A being the
sun, # & comet approaching the sun, and c the
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same comet depatting from it; then, the comes
as represented at B will be said to have a ¢azl, or

hair, or tai] or train of light behind it nucleus,
or head, or body; while the same ecwmet, as



$32 PARLEY’S TALES GF

wepresented at ¢, will be said to be bearded, or
to have hair projecting in_front of the nucleus,
head, or body, orchin. For, to our eyes, the
first will sseém to follow the comet, and the
second to come before it. ‘

5. Nor are these two aspects the only ones
in.which the same gomet, in diffétent parts of
its course, can‘shdw ltself to us. We may see
it, (as at » afld E, &F at any point between B
. and ¢ and ¢ and B,) foréshortened more or less,
and showing neither at one end nor the other
its spreading hadr or light behind it, but (more
or less) it will seem to be wround it; like the
rays of the sun around the sun, or like the tail
of' a peacock, in ‘the second of the following
three positions: tor, here, a and ¢ will repre-
sent the two side views of the same comet, and
B the front; while, if we had a back view of the
same bird, with its head or'body visible through
a transparent tail; then, these front and back
views (B and its comp.mlon) would answer to
the figurgs o and & in my dlamdm. and show
us when the spreading Aair or light of the
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comet (spreading much wider, and higher apd
lower, than the head or body of the comet)
would scem to surround it, like what we call a

glory, or like the constant hair oraays of the
sun; as well as suggest to usy through all the
points between, how i miglit appear more or
less lengthened, or more or dess circular,

6. But this leads us to the understanding ot
other names of* comets. Sometimes, they are
neither called bearded stars, nor yet said tc have
trains, or trails, or tails, but are spoken of as
blazing stars, without more par ticular descrip-
tion; and this is moske *convenient when their
spreading hair or light neither, follows th&m, nor
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cames before; but appea'rs to surround them
like a man’s hair his head, or like his mane the
head of a lion, or like its rays the sun itself.

7. Comets have also been Sseen without any
tall beard, hair, or coma, whatever.

. It has lorng been known that the tails of
comets consist but i their vapoury and trans-
parent substafice, through which the stars
behind them ‘may be'seen.

9. But the heads or nucleuses of comets
appear, at’ least in some instances, to be
equally transparent, showing the stars through
them. «

10. It also appears that the light of comets,
however effulgent in itself, shows dimly when
brought into cortrast 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 pass-
ing and repassing across the planetary orbits
of our system.
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CHAP. LIL

.
ABOUT HALLEY'S COMET, OR THE COMET ow1835..mn 1836.

1. THE comet .“"hich in conformity with the
calculations of Dr. Halley, appeared in 1835
and 1836, was of highimpgrtance tothe cometic
branch of astronomy; but, to the naked eye, i
had llttle either of that sﬁlcndohr, or that sin-
gularlty of figure, which have so much contri-,
buted to make the hlstory of comets generally
striking.

2. Its importance consisted insthe verifica-
tion, by its appearance at that particular time}
of the calculation of Pr. Halley, from whose
name it is called Halley’s Gomet.

3. Its appearance, in confommity with the
calculation, supported the doctrine, that comets
are permanent bodiés,and moveinfixed though
eccentric orbits, and are not of the transitory
nature of meteors, as many had’come to sup-
pose. Onghat account, the year 1834 had been
looked forward to by astronomers with &xtraor-



236 PARLEY’S TALES OF¢

dinary interest; and, whether the calculation
was to be successful or to ﬁxil, had been called
“an epoch in astranomy.”

t. Dr. Halley was a man of the most brilliant
and diversified capacity and acqulruncnts who
lived in the time of Newton. He died in the
year 1742; but, upon astronomieal grounds
‘which were offered by Newton, his study of'the
cometic phenomenachad led him to believe and
vublish, that the comets of the years 1456,
15 31, 1607, and 1682, were returns of onc
same comet, thus periodically seen at intervals
of cither 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. Itfollowed, thathe predictedits returning

again in the yeur 1758, or 1759 ; al 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 ycar 1835 was
exactly at the time, and in the very place,
assigned to it by the astronomical prediction;
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and its actual artivifl at its perihelion* a little
before noon on the 16th of November in that
year, differed from the computed time only
by a small number of days.

7. “Thefulfilmentof theastronomical predic-

. . Y - .
* For the m®ning= of the words perikelion, ﬂplmlmﬂ, u‘:d wnelens,
see the notes a httle further on, | ’
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tjon,” says a writer whom I havebeforequoted,
“is truly wonderful, if it be considered that the
comet is seen only a very few weeks during its
passage whrougzh our system, and that it wanders
from the sun forseventy-five years, to twice the
distance of Uranus. This enormous orbit is
four tiines longer than it is broad its length is
about three thousand four hundred and twenty
millions of miles, or; dbout thirty-six times the
‘mcan 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 of this extensive range,
it must experience sixty times more light and
heat when nearest to thesun, thanin the remote
point of its osbit. 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 poiat of figure, and as seen by the

v ~

# Stmerville's Connexion of the Physical Sciences.
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naked cye, or even by the help of ordinary tele;

scopes, the appearance of this comet in 1835

and 1836, (for the same comet has different

forms at its different appearances,) had little

that was temarNdble; or, in other words, was

of the more accustomed kind. But, to astrono-

mers, both insthe Northerp and in the Soathern

hemispheres, it presented” very peculiar® and .
interesting sights.

10. On the first appearance of this comet,
carly in the month of Atigust, 1833, it seemed™
merely a globular mass of dim vapour, without
atail. According tq observations of M. Valz,
at Nismes, this vapour-like or, nebulous body,.
which was the comet, increased in magnitude
as it approached the sin;, bpt no other comet
upon record, ever exhibited such sudden and
unaccountable changesofaspect. The nucleus,
which had become ctear and well-defined, like -
the disc of a planet, was seen, upon one occa-
sion, to grow apparently larger, as well as less
bright, in the course of 4 féw hours. But, more
remarkable than even this, was its sudden dis-
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olay of luminous branches or sectors, diverging
from the nucleus through the beard or nebu-

losity which surrounded it. M. Struve de-
scribes ¢he nucleus, as seen by him in the
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beginning of Octbdbet, elliptical in shape, apd,
like a burning coal, out of which there issued,
in a dircction nearly opposite to that of the tail,
a divergent flame, varying in intensity, form,
and direction; ‘“Wppearing occasionally even
double, and suggesting the idea of luminous
gas bursting from the nucleus. On onc’ocea-
sion, M. Arago saw three’of these dlver(rult
flames on the side oppositd,to the tail, which
latter thley greatly exceeded in brilliancy.

11. Hevelius describesd an appcearhnce of this
comet precisely similar, at its approach to the
sun in the year 1682; and something of the
same kind, in another comet, Jias been shewn
in the figure in my preceding chapter.

12. ThL appearances of Halley’s comet in
the Southern hemisphere, on itsereturn from
the sun in 1836, are described with very
similar circumstances'to those observed i the
Northern, in the autumn of 1835.

13. I am sure,” says Sir Joha Herschel,
(writing, in the middle, of 1836, from he Cape
ot Good l]opc to M. Arago,) “you will be

.R
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dnterested in learning that T have here been
favoured with a long and beautiful exhibition
of the comet, on,its return from the sun. It
was in ‘sight' from the 24th of January till the
5th of May [1886.] In its'passage from its
penhehon," it must have been seen with great
dll’ﬁculty in huropo, for its physical aspect
was quite changed [fl om what it presented on
its approachs] Fér'a long time it hdd no tail;

the parabolic (,nvelopc of the head wa$ formed
with such hstonishing mpldltv, that its visible
volume more than doubled in the space of
twentyfour hours. I may say, without ex-
aggeration, that I saw it augment; for, on the
morning of the 26th ot January, on repeating
my micr ometric abservationst of the well
defined parteafter an interval of three hours,

* Perihelion is the name of that point in the orbit of a planet which
15 nearest to the sun. It is forined f®m two Greek words; peri, near,
and Lelios, the sun.  Aphelion is the name given to the pont exactly
opposite to the peribelion; or that at which a planet or comet is furthest
av un from the sun, or at its greatest disfance.

t Micromelric observations'ure observations made with a micrometer.
an mstrame.t for measuring small spaces; of which-.he name is derived
frow the Greek micros, small, and meéron, u measure.
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I found an increase in its linear dimensiong
equal to a sixth-part of the whole! This ex-
traordinary dilatation continued, and the
paiaboloid became so largc and listreless,
that it at lengtlt ‘entirely disappeared, leaving
only the nucleus and the tail of the star.*
Another, ang a singular, peculiatity, was the
existence of a very small interior comet, .
having a head and tail cdfplete—its nucleus
was thdt of the general mass. This cometic_
nucleus dilated less "rApidly thah the en-
velope; and at the end of the period of
being visible the tpil itself becyng lmpex-
ceptible.” .
14. This, then, is the ﬁrst-comot of which
at least the moderns® havg cstablished the
reality of the periodical returns. It is also
the first comet .of which the clements or dis-
tinguishing characters have been determined
from obscrvations made in Europe; for,
although the comets which appeared in the

* The word nwelens properly seans a kernel or nul ; ‘mt also any-
thing about which other things are gathered. *

R
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.years 240, 539, and 887, of ‘the Christian era,
are the most ancient of those whose orbits
have been traced, their clements were com-
puted from Chinese observations.

15. Authentic records of* Halley’s comet
extend backward only to the year 1456; but
there'are trices that are probable, though not
absolutely certain, to periods before the
Christian ecra.
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CHAP. LIIL .

ABOUT SHOOTING OR FALLING STARN. ENLARGED IDEAS OF THE
SOLAR SYSTEM. THE NOVEMBER ANTEROLIDS,

1. WE might how think thgt we had dong, with
our outlmc’ of the bodics .compdqmcr the Solar
System; and this, till Very'lately, would have
been the case. The sy, the primary planetsy
secondary plancts, satcllites, or moons, and the
lopg list of comets; these, till very lately,
composed what was regarded asethe cntire
assemblage of the Solar Systern.  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 knowlgdge; T have some remark-
able statements to make, though without
answering that at least part of them will not
hereafter be disputed, if not entircly ecjected.
In natural history, as in-natural philosophy,
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zn in many other.branches of human science,
it is right that those little ones should know,
how often things which are for some time sup-
posed 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 otlter book, so many hints
about the richés that are contained in the hea-
vens, or in the total cthercal space, beyond the
<imple list of sun, moon, and stars. But, if
some modern astronomers are right, there is
still more to add. “A new planctary world,”
says M. Arago, “begins*to open upon us!”
Lately, accounts of vast showers of shooting
stars, observed inl many parts of the Northern
Hemisphere, (inciuding Europe and Asia, as
well as America,) and always on or about the
same day of the same month; and these ac-
counts have given encouragement to a belief,
that there exists in the Solar System a zone of
millions of minute planctary bodics, revolving
in groupr around the sun; one of which groups,
under concurrent circumstances, -meets the
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carth on its revolitidn in its orbit, at the poing
which it passes ycarly between the 11th, 13th,
or 14th of the month of Noyember.

3. The possible existence of osheranembers
of the Solar System than those so long familiar
to us has becn readily admitted. Planet atter
planet, and aomet after comet, is quccc%swclv
discovereds  Besides the' little planet disco-
vered by Signor Caccihfore wm 1836, M.
War tmann, of Geneva,*reported, in 1831, his.
obscrvation of a celestial body which had the
appearance of a star of the seventh or eighth
magnitude, but which moved like 3 planct;
and which, having lost sight of it thréugh
cloudy weather, he has never yet been able
to behold again. Havi ing Jaid down, upon a
shect of paper, the positions of certain stars
near which the planet Uranus was to pass, he
saw, on the followitg night, that one of them
had changed its place. He watched its motion
for two months, during dll whicls time it con-
tinued its progress, \\;lnc'h was in thg contrary
direction to the order of the signs of the*zodiac.
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Tt remains to be kpown, whether this, too, is a
planet to be hereafter added to our histories.
4. Laplace beligves the attractive power of
the sun to £l a sphere, of which from the
centre to the circumference is a distance of a
hundred millions of times greater than the dis-
tance of the sun from the earth.. Remember
that this latter distance is ninety-five millions
of miles; making, ,of 'the whole, ninety-five
_hpndred millions ofuniies.  But Uranus itself
is only nincteen times ore distant from the
sun than cven our distant earth; while the
solar attraction continues beyond Uranus itselt
cighty-one times the distance of the carth!
ITere is ample room, then, both within and
without the orbit pf Uranus, for the existence
of members of the Solar System- with which
we are still entirely unacquainted! There may
be both small bodies and large, belonging to
the Solar System, never yet hitherto disco-
vered from thie carth, and which must continue
undiscovered from it for ever! .
5. But M. Arago las fancied the discovery
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of new millions of at least small bodics. I have
told you of' that gentleman’s estimate of the
comets of our system at a pumber exceeding
seven nnlhons, and now I am toradd; that he
belicves we hate some countless millions of
small planetary bodies; [)I‘lmdl y_but mjnute
planets, movang, in throngs, in a smnrl(, Jorbit
which surpounds the sun'

6. T h(, belief of M. Arago arists out of some
late observations of an’amual appearance of
shooting’ or falling stars, now spoken of as the
annual appearance of the “November Aste-
roids.” Now of this [am goingto tell you more,
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CHAP. LIV.

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

1. Yqu have often seeu shooting o~ falling stars.
Perhaps you have seen sky-rocketsalso. If you
have, you may alss have found some small
_-rasemblance 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 become
extinct. ‘

. Perhaps you have even run to the spot
where you tiought the extinguished sparks
must have fallen, in order to-find their sub-
stance; as, perhaps, you' have also run after
rocket-sticks, toward the spots where they
have seemed to fall., If you have done none
of those things, at least others have done $0,
both berore and sinde vou were born!
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3. But, though we know.the appearancesof
these shooting or falling stars, what, in reality,
ar¢ they; and of what nature is the substance
which it has begn supposed possible” to find
and plck up, after it has fallen, and become
dark and cold?

4. These lmve long been, qnb]cc'm of dxfhrent
opinions, thoughnever, til] now, of the opinions
lately aglvanced. bhootnur'or falfing stars have
generally been held as.np Stars at ql/ but only
meteors; or bodies which belong to the atmo-
sphere of the earth.

5. I must mentiont them again, and- more at
length; but as, at present, some suspect them”
to be really stars, or a lcast'plancmry bodies
of our system, I am obligedsto speak of them
in thc very Tales which syou aré reading.

6. Shooting or falling stars have been consi-
dered fiery meteors.  IFiery metcors are exha-
lations from the earth, and move only in our
atmosphere, and not in tllqgréat heavenly space.
They arealways seen,and sometimes eard also,
toexplode; and the exp,loSion is often Known to
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be followed by the fall of meteoric stones: the
whole, as to the manner, (though upon a scale
so immeasurably larger,) like the explosion of a
sky-rockct, and the fall of its sparks, and paper,
and stick. But I must add no more to the
history of meteoric stones.

7. Fierymeteorsof large sizes are called fire-
balls, but thes¢ arc of rare appcarance. Those
comparativelysmalbare frequent, and are called
talling or shooting stars; and while, from the
explosions of some at l«,ast of the former, we
derive the earthy and metallic substances at
present ealled either adrolites or air-stones, or
meteorites or meteoric stones; the multitude,
if not the philosophers thcmselves, have some-
times fancied that, es o their substance, the
latter fell upen the carth in the shape of a
gelatinous or jelly-like substance, which has
becncalled “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 ‘hem run to find a rocket-stick!

8. A ‘gclatinous gubstance is occasionally
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found on the grasss and even sometimes oy
the branchds of trees, the o'rigin of which the
modern learned do not ascribe either to stars
or to meteors; but which thcy re dwided as
to regarding citffer as an animal or vegetable
production. The vegetablists name it tremella
nostoch,* anq say thatitisafungous plant,quick
of growth, and of short du'ration, but ot which
even the seed has been®discovered; but the
animalitts, though diffesing from cach other jp
subordinate respects, agtee in affinihing it to be
the altered remains of dead frogs. “The quan-
tity of jelly,” says ong of these, “produccd trom
one single frog is almost beyond beliet; ever
to five or six times its bulk when in a natural
state;” thatis, when tht frog is in'a living state
—as the writer means 1 express himself.

9. I am not.about to fix the origin of this

.

¥ Or nostoe; for nostoch has been reproved as a wrong spelling.
“Tremelln, in botany,”” says Withermygz, **a genus of the class crypto-
gamia, order algee. "Trewella-nostoc 18 net uncommon after rain, n
grass-fields and gravel watks, und isguidarly supposed to he the remuing
of a meteor orefallen star.” I)arwnin, as 1 shall men-on. Presently,
keeps to* its origin, trogs. -
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substance, but only to confirm what I have said
of its anciently supposed origin i1 meteors, if
not in stars. “There is found on the grass, by
sides of rivers,” ;says an animalist in this con-
troversy, “large lumps of a kir.d of dusky jelly,
of which the common people have an idea that
it drops from the stars, and call it, it' I mistake
not, star-jelly.”

10. “In the nortl; of England,” savs another,
“this substance 1s.ﬂeneral]) known amongst
the countr y-people by the absurd name of

i 1/lm stars.”*

“ I'rom a child,” cpmmences a third, 1
.1emembu sceing the meteors shooting in the
air, which appearance, by my comrades, was
called star-shooting; pelieving the sfars no
larger than their apparent magnitude. This
jelly-like substance was believed to be thedross
of these meteors, and touvk the name of star-
shot, which passed for certain with me till I
had arrived at the age of twenty-four.”t

. ‘

* Gept. Mag. 1793, p. ]"57. + Gent. Mag. 1775.
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12. Such, in Enghand, and throughout thg
world, werebsome of the notions entcrtmned
concerning shooting or falling stars, and con-
ccrnmg thcu qupposed materidl and itynature,a
very few years ¢ #g0; and T think it will amuse
you to contrast their humility with the exalted
character wluch is just ROW assigned té"both.
From expiring in a substance which might be
mlstaken, either for a vefdtabledungus, or for
theremains of'a dead f'ror.;, they arenow elevated
into plancts; and trom résemblances to the pro-
ductions of the fire-work maker, born and burst-
ing in the air abov¢ us, and to bg pjcked up
over the next stile; we view them now as celess
tial bodies, whose pr oper orbit surr ounds, not
even the earth ‘itself, Bug the same sun which
is the centra of Jupiter, Saturngand Uranus!

18. Theverylearned,indeed, evenatthe time
referred to, had no Helief (it is just possible) in
the story of the nostoc, whether that substance
were animal according (o fome, or vegetable
according to others. I' ley thought, gs most of
us, ( thoughmthout be}ng very learned, Jtill this
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twelvemonth past have contitiued to think, that
the shooting or falling stars weie meleors—
fiery meteors—fiery exhalations, and chemical
combinutions in theatmosphere; inflammations
of hydrogen gas, or substances somewhat of that
nature. They likened them to the Will-o’-the-
wisps, orignes_fatui,orwild-fires of themarshes;
and still, to al' these shining appearances they
were fond ofs attrinfiting what they called an
‘“unctuous or fatty.substance.” Here, then,
was the opkning for the persuasion, that in the
substance called star-shot, or star-jelly, or
nostoc, was found a substance, which, if not
really ““unctuous or fatty,” was vet the real
substance of a shot or fallen star; and here
(even its starry origin became doubtful) was
still a substance of which it was disputed,
whether it were vegetable, or derived to us
from trogs? The philosépher and naturalist,
Dr. Darwin, held to the trogs.
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[ 4

SHOWERS OF SHOOTING O FALLING STARS l:ronln:n 78 HAVE BEEN
SEEN AT BOSTON, AND IN OTHER PARTS OF NORTH AMERICA, ON
THE THIRTEENTH AND FOURTEENTH OF NOVEMBER, 1833. OTHER
EXAMPLES OF THE SAME OR SOMEWHAT SIMILAJ PHENOMENA, IN
THE SAME AND INNOTHER PLACLS, }vms, AND MONTHS.

1. For three or four yeats, news has reached
us from®the United States of North America,
that in a large part of the country, in the mid-
dle of the month of November in each year,
and genu‘ally 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, illuffinating all the atmo-
sphere, have been seen dyring the entire night
and longer.

2. As to their numbers, as reported to have
been observed at Boston, in November, 1838,
they are said to have succeeded cach other so
instantanequsly that it wa$ impossible to count
them; and the most” mcHerate estimate calls

. 5
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them hundreds of thousands. They were so
numerous, and showed themselvés in so many
quartersofthe heaven at the same time, that the
attempts, to reckbn them were only the roughest
guesses. At the Observatory, ¢heir number was
considered equal to one half of the flakes of
snow" which fill the air during an ordinary
fall." When their humbers were diminishing,
six hundred and fifty were counted in fifteen
}mnutes, in a part of the heaven which did not
comprise 2 tenth part of that visible horizon
which was filled with them; and these stars
did not amount to more t.lum 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 num-
bers were moderated, but multiplied by four,
gives thirty-six thousand six hundred and forty
per hour, or-per sixty minutes; or twohundred
and forty thousand toi- the whole secn at one
partlcular point of dbservation!
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. The phenofnenon presented itself alopg
the whole p\aqtern coast of North Amerlca,
from the Gulf of Mexico at least as high as
Nova Scotia, ﬁ'om nine o clo,:k in the-evenmg
till sunrise; and, in some places, in full day-
light, till eight o’clock in the morning.

4. Over astill larger surf'ace, bothin Anﬁerlca
and Europe, these thousands of shooting-stars,
with larger bodies amon} themy were seen in
November 1799, the first- date at which they
are thought to have bech recently lnentioned;
but not again till November, 1831, or atter an
interval of thirty-twq years. . .
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-‘CHAP. LVIL

SHOOTING OR FALLING STARS OBSERVED Il SIR JOHN HMIVRSCHEL,
AT THE CAPE OF GOOD HOPE, ON THE MORNING OF THE FOUR-
TEENTH OF NOVEMBER, 1835.

1. As a consequence of the American state-
ments, our emineiit astronémer, 'Mr. Baily,
lately requested Sir John Herschel, who is at
the Cape of Good Hope upon astronomical
rescarches, to take notice whether anything
extraordinary appcared ir the southern heaven,
*in that part of the globe, on or about the anni-
versary of the night in question.

2. Now Sir John lobked out accordingly, on
the nights of- the 10th, 11th, 18th, 14th, and
18th of November, 1835; and nothing remark-
able was to be seen upon the three first of those
nights, nor upon the fifth; but at four o’clock
in the morning of the 14th of November, the
date assigned in North America, Mr. Stone
(Sir Johw’s assistant) suddenly exclaimed,
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“There goas the largest I ever saw;” and then
described tihat he had seen a momentarv
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shining body, which, in the tclescope, had
seemed ng snialler than the planet Jupiter.

3. Half an hour after, M. Stone again ex-
claimed, ““There goes angthcr great one;” and
just before five o’clock, 41 absolutedy started
from the eye-piece of _th(i telescope,” says Sir
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John himself, “at the glare of a superb one!
Stone thought it lightened, though his back
was to it, and it ;was hid from him by trees.
It left a narrow, vivid, and distinctly crooked
train, which lasted twenty seconds, and ad-
mitted of being steadily contemplated. This
meteor was equal to Venus [Hven] at her
brightest here?”

4. Sir John' Herschel concludes his jccount
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
accidental. i .

5. But the statements now recited make us
curious as to' what torroboration they have
received from other witnesses of those appear-
ances themsclves, and what there is upon
record as to any former time.

6. We have acccupts of this November
shower, of shooting o~ falling stars in the year
1831, both from the country of the Ohig, and
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from the caast of Spain; and each with refgr.
ence to the night of the 13th. The second
of .these two is from the ¢gmmander of the
French brig Le Loiret. -

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

8. Bpt November is no# the 6nly month of
the year in which thg§e*showers have been
seen, or are to be looked for. *It'is desirable
to make observations between the 20th and
24th of April, as well as in Novembar; for in
1808, on the 22nd of April, I believe, front
one o’clock in the morging until three, shoot-
ing-stars were scen in all directions in such
great numbers, in Virginia and Massachusetts,
as to be compared to a shower of sky-rockets.”

9. Noy there has’been produced, since the
writing of this sentence by M. Arago, an
extraordinary extract .fr.om'-the pages of an
old chronicle, actually cpntaining aw {decount
of a’shower of falling. stars, witnessed in
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Eyrope, in the month of 4pril, eight hundred
and thirty years ago.

10. An anonymous correspondent com-
municates the following curious passage to
the French Academy of Sciences, almost
copied from a Latin chronicle of Baldric,
printed at Leipsic in 1807; ‘“awhich adds,”
says the writer, “another testimony concern-
ing the occuirences of the phenomenon of
Falling Stars, ¢ Alrcady, before the Council
of (anmont the stars had announced the
progress of Christianity; for innumerable
eyes, in France, saw thomn fall from heaven,
ax thick as hail, on the 25th of April, 1095.””
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CHAP. LVIIL

OBSERVATION OF TJNE NOVEMBER k;.’rnnoms IN EUROPE, IN THE
MONTH OF NOVEMBER, 1830,

1. M. Araco bestows.;npon ‘the luminous
appearances of which’we are now speaking,
the name of asteroids, or star-like, or planct-
like bodies; a name which, for many years,
had been given afd confined to the small
new planets between Mars and Jupiter.

2. The reported appearance of these bodies
in North America in theementh of November,
in the ycars*1831, 1832¢ 1833, and 1834, suc-
cessively; having been the circumstance to fix
the attention of the astronomers and philoso-
phers of Europe upon their history, the dis-
tinctive name of * Npvgmber asteroids” has
also beensemployed for them; andsthys, per-
haps,” my little readers may pe allowed to
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unéerstand, that when they read of asteroids
in general, the five small planets are generally
intended; while,-<by the term ¢ November
asteroids,” it is the shooting cr falling stars of
the month of November that are spoken of.

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

4. It is stated that in November, 1835, a
large and brilliant luminous body fell near
Belley, in tkie department of Ain, in France,
and set fire to a farm-yard; and that, at the
same time, cither thisor another, but larger and
more brilliant than Jupiter, was observed at
Lille, where, upon exploding, it left in the sky
a shower of sparks precisely similar to those
which fall from a sky-rocket. Still, there is
here but little that resembles the American
phenomenon, the datg excepted; though the
descript.ca agrees rémarkably with what we
have seen relaged by Sir John Herschel as to
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the phenomena .up('m the same night, at the
Cape of Good Hope. In neither, have we any
showers of stars.

5. On the night of the 18th of November,
1836, an anxious watch for the reappcarance'
of shooting or falling stars was kept at the
Observatories, and in othagr situations, in seve-
ral parts of France, Gejpany,’ and Holland,
and ofher countries of® the’ continent of
Europe; and even in E'ng'land, the, Ashmolean
Society at Oxford engaged the Swuperinten-
dent of the Police, to look carefully for the
event. The Superintendent of* tlte DPplice
reported to the Ashmolean Society, that on
the night or morning iy question, he had scen
st of these luminous botlies; and in Holland,
Germany, Paris, and vdrious Sther places in
France, numbers, from one to one hundred
and seventy, but gencrally from fifteen to
forty, were seen at the same time. Still, the
American showers would be wholly wanting,
were it not that, ia tlfe neighboarkood of
Tours, the country-people declared that dur-



268 PARLEY’S TALES OF

inge the night they had seen a ran of fire;
and that, near Culloy, in the valley of the
Rhone, the samesauthorities are said to have
reported, that through a heavy fog they saw
lights in the heaven, sucgceding each other
with snch rapidity that they thought them to
be flashes of lightning, or else asrepetition of
the brilliant aurora-borealis which they had
witnessed on the ifight of the eighteenth of
October preceding. * Such, as to its -dates, is
the latest part of the history of the appear-
ance of thc November asteroids.
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CHAP. LVI‘I.I.

M. ARAGO'S EXPLANATION. MR, OLMSTED'S Ewi;u\'A'noN. M.
BIOT'S *SUGGESTED® EXPLANATION. THE ZODIACAL LIGHT.
SUGGESTION THAT SHQ@TING-STARS, FIRELALLs, AND THE
ZODJACAL LIGHT ITSELF, ARE ALL ELECTRICAL PHENOMENA,
AND THFREFORE METEORS ONLW. ACCOUNT OF 'rmt PHENO-
MENON OF 'rmc’ 13rR or NovedBer, 1833, as SERN FROM
BALIIMORE ° T0 NEW YORK, GRE4TLY plFFERENT FROM THE
ACCOUNTS PROM BOSTON, AND nrrlnl-.u' IN CONTRADICTION
TO THIP PLANETARY FANCY.

1. To explain the appearances in question,
M. Arago offers the doctrine ot which I have
before spoken; nawmcly, that there,exists in
the solar system a zone of millions of minute
celestial bodies, revolying in groups around
the sun; onc o6f whiclt groyps, under concur-
rent circumstances, mgets the plane of the
LC]lpth toward the point which the carth
occupies yearly between the 11th and 13th
of November.

2. M. Arago supposgs that these minute
and multjtudinous pl&mts or what he calls
asteroids, are dark, and therefore» invisible
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unjess they enter qur atmusphere, where they
take fire, and consume.

8. M. Arago proceeds further. He thinks
that the'group of shooting-stars which was
seen on the 13th of November; 1834, performs
its revolution round the®sun in a perlod of
about one hundred ard elghty-two days, in an
elhpt.lcal orbit, whose major axis, or greatest
.diameter (A B) is ane hundred and eighteen

L]
millions of miles; and that at its aphelion dis-
tances, (p and E,) at which (in November and
April) it comes in contact with the atmosphere
of the earth, is about ninety-five millions of
miles, or nearly the mean distance of the earth
from the, sun. The interval of non-appear-
ance, "besween November, 1799, and Novem-
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ber, 1831, M. Arago attributés to a distug
bance of the orbit; and adds, that a similar
cause may produce future intervals of a simi-
lar non-appearance.

4. Mr. Olmsted of North Amerlca, has pub-
lished some comprehensive works upon the
American appearance oft what he'denonfinates
meteoric stars, on the 13th’of November, 1833
and supposes it the constduence of the earth.’s
encounter—not with a zone of planets—bat
with a great meteoric cldud, which he deseribes
as constantly circulating round the sun.

5. M. Biot differs, more or lesg, from both
these astronomers, but approves of Mr. Olm
sted’s latest opmlon coqccrmno‘ the probability
of a connexion betweldn, these stars and the
Zodiacal Light. M. Biog wholly inclines to the
opinion that they belong to the Zodiacal Light. *
M. Biot supposes the earth to meet with the
Zodiacal Light; and the shooting or falling
stars to be parts of its matetial.

6. The Zodiacal nghfo is a tn«mgp@r beam
of light, rounded a httle at the vertex or top,
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which, at certain seasons ‘of ‘the year, is seen
before the rising of the sun, and after its set-
ting. In this climate (says Brewster’s Edin-
burgh Encyclopedia) it is always most distinct
about the first of March, at seven o’clock in
the evening.

7. 1t is reputed to have been first observed
by Descartes, and after him, in .1659, by
Childrey; but chiefly brought into notice by
Domenico Cassini, in 1688.

8. At first, Cassini’imagined the Zodiacal
Light to arise from an immense number of
small planets, circulating round the sun; in
the same manner that the brightness of the
Milky Way is occasioned by the light of a
great number of stars. This persuasion he
afterward abandoned, and then helieved it to
consist in the luminous atmosphere of the sun.
The second conjecture his long been univer-
sally followed; but Laplace and others pro-

nounce that it catinot be the true one.*

* Yet it is, often still so repre = ‘entéd in many of our books; us, in the
instance ;01" Mrs. Somerville’s Connexion of the Physical Scnenocs,
p. 399. 3rd Edmon
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Y. ““The great Cassini,” says M. Biot, “af
first comecturcd that the'solar nebule wWas
formed by an innumerable multitude of little
planets, circulating round the sun,glike the
visible ‘planets -Mercury and Venus. At a
later period, it was supposed that it might be
the atmosphere of' the sun, but'as such an
hypothesis, will not accofd with any of the
established laws of medhnics, it has been
abandohed; and M. de Ja Place concludedd,
as Cassini had done before him, that the sub-
stance of the ncbule is not the atmosphere
of the sun, but that the molecules which com-
pose it circulate round this star, as so many
planets would do, if plaged at-similar distances
from ity centre; and ib ig eyideiit, morcover,
that they wauld not be gustaingd without the
aid of a centrifugal force, which prevents
them from being precipitated upon him.”

10. “Cassini,” says, also, M. Biot, “dis-
covered that the body of the sun is enveloped
by a vast pebule, similah to a whitigh light,
spread circularly round him at a getat dis-

.
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tance from, but in the d’lrectlon of, his
equator. The limits of this phenomenon are
evidently not susceptible of any exact dcter-
minations; it can only be pelcelvcd in those
patts of the sky where the nebule is 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 geweral appearance is like a
daublc lance-head, erd¢wo pyramids opposed
to each other, having the sun for their base;
which is merely an optlc.xl effect, produced by
the projectign of’ its scnsible outlines against
the sky.”

11. My little readgrs will thus perceive,
that M. Arago jhag 4ot been the first to
imagine the swn surrqunded by aaoving zone
of millions of small plancts; but that he has
probably been really the yirst to suppose such
plancts dark plancts, and planets displaying
light only upon tlie gecident of their entering
into the atmosphere of the earth, apd of their
taking fice in consequence. ¢ Messier,” says



THE ngN, MOON, AND STARS. 275

M. Arago, statds, that on,the17th of Jupe,
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 gfobules,”'ht. asks, “asteroids?”  *

12. There have always bccn dlﬂlcultlc
about dlstm gpishing ﬂerY metoom, .seen in
the sky, from stars, and stars from fiery
meteors, which last are suppesed to move
only in the atmospherg ofithe carth.  Comets
were long regarded as’ no more *than fiery
meteors; 'md tiery meteors have always had
some observers to eontend that, they were
stars, or at least planetary bodics. Halley
believed fire-balls to bg secdndary plancts of
the ecarth, mmmg round it like the moon.

13. But am opinion differentetrom cither 1
have yet mentiened, is not without its advo-
cates. Itis, that fird-balls, shooting-stars, and
even the Zodiacal Light itself; are all but
phenomena of the electrie fluid, displayed at
a great height above tlie ‘surface of hg carth;

: TR
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and all of a somewhat kindted nature to the
Northern lights, or Aurora Boreales.

14. Space does not allow me to say more
upon that 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 scen in the
neighbourhood of Baltimore, and thence to
New York; all in-North America, but very
dissimilar to the aceoents from Boston.
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CHAP. LIX.+

L4
ABOUT THP SUPPORT A.I\"J MOVEMENTS 0f THE’HEAVENLY BOD.IES.
ABOUT THE EARTH A8 ONE OF THESE. ABOUT THE PERPETUAL
ORDER OF THE SOLAR SYSTEM.

1. WHiLE I have been 'tgllking,.howev'gr of
the sun, and moon, -and stars; of the nebules,
plancts“ comets, and of all thie multitude of
minor celestial bodies.at* present supposed to
be contained and movmg in the héaven; and
even of the earth itself, as contained and
moving like the res?; your littlo m.mds, my
dear and eager hsteners' have been busy with
perplexing thoughts, a6 to fiow these bodies
are supported in the heaven, how they are
made to.move in it, and howthey are made
to.move -with regulanty, and come back, d.w
after day, year aftér year, and thousands of
thousands of years, to the same places with
respect to each other, and fo the same pldces
in the heaven? You, co‘ﬁclude, thatzthere is
some’ power, some forpe, which accamplishes
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¢l this; and you ask mé, what is that force,
that power, or by what means these wondrous
things are done?:,

2. It Iv very natural, for example, when we
se¢ or hear of even the planet§ 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 thty do ‘ot break away from their
otbits, and fly ints '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? This is what I
am now going to tell you. All'bodies possess
attraction; by this 1 mean, that all bodies
mutually draw each other by an unseen power,

ralled ap.mction. If you throw a stonc into the
air, it comes down immediately to the earth.
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We sa it falls, Butwhy dq@s it fall > Because
the earth attracts it, or draws it back again.
4. It is by this power of attraction that the
mhabltants of the earth are l(ept on is surface.
Those on the other side of theearth remain just
as firmly upon it as we do, because the carth
attracts all things that are in, or upon,_ or (as
we see with its atmosphu (,) around its bod\

5. Well‘ the sun has ‘the same power of

attractlon as the earth, so the sun attracts the
earth, and the earth attracts thé sun. The
consequence is, that these twobodics, the carth
and sun, are inclined to come together. In
other words, the earth is powelfully drawn
toward the sun; and, unless it were in some
way prevented, it woulds nnmcdlately set out,
and go to the sun. .« ’

.G. But how is the earth prevented from
taking that journcy? I will tell you. Whena
bo'dy is set in motion by being thrown forward,
it is inclined to procecd in astraight line. Now
the earth has such a 1potu5n ; and consgquently,
were it not restrained, it would by force of this
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motion fly away from the sun. Bvt it is pre-
vented from doing so, by the attraction of the
sun. The attraction of the sun gives the carth
a circular movement, and thus keeps it in its
orbit.

7. Tomake you understand this perfectly, I
beg you to look at my picture of a boy whirl-

ing an apple round his head. The apple is
drawn toward the boy by a string, just as the
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earth is drawn toward thesdun by attraction.
The apple is thrown forward; and, if the string
were to break, it would fly oﬂ' ina str.u,(:,ht lme.
But the string holds it fast, and, giving it a
circular movement, makes it pass round ‘the '
boy’s head, just as the carth in it orbit passes
round the sun.

8. This is the place, t,po, where I should
speak qf those dmtmgumlfcd Ftench astrono-
mers, Lagrange and Eyplace, whose brilliant
demonstrations have made it certain, that every
variation of the planetary motions is but peri-
odical, or regularly alternate, Bke that of
the pmdulum of a clock; and that therefore
{contrary to what had,been prcv.musly appre-
hended) the order of these amotiony is indefi-
nitely permahent, being®subject to no change .
but suchras is periodical.
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‘CHAP. LX.

« r 4
G OF THE CENTRIFUGAL AND CENTRIPETAL FORCES.

1. Tyus yov see that the planets (the earth
inclusive) are kept ia their place by opposition
of two powers, or forges; which forces, I must
now tell you, arc (alled the centrifugal and
centripetal, forces. "The centrifugal force is
the motion by which the planets are thrown
forward, or disposed to flyaway from its centre,
the sun ; and the centripetal force is the power
of attraction, which keeps them in their orbits,
and, instead of disposirtg them to fly away from
the sun, to move*cofitinually around it.

2. In the case of ‘the boy, tife centrifugal
force is that given to the apple, which would
make it fly away if the string were to break.
The centripetal force is the string which keeps
it from ﬂvmg away, and gives a cnculal direc-
tion to fs motion. o

3. All the planets, and the sun itself, are
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endowed with thé power or,force called attgae-
tion of gravitation. The sun gravitates to the
planets, and the planets to,she sun; just as I
said of !;hc gravitation of the/eartgh to the moon,
and the moon, tn its own 4urn, to the cafth;
but the sun, being by far the gleatu body,
attracts them more powetfully than they attract
the sun. - Consequently, | thcv would rush to
the very body of the sun, .3 thu) were not kept
from doing so by thur'ccntufug il forces. *

4. They are kept, thueforc, in their places
by two 'powers or forces; a projectile power,
which inclines themto fly off in a straight line,
called the centrifugal force; and a power ot
force of attraction, which inclings them to go
toward the sun, and g:ves them their circular
movement, and is called the centripetal force. |

5. I have no room, however, to tell you
about Professor Mozotti, of Corfu, and the
belief in but a single force.
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CHAP. LXI.

OF SOME. OF THE IMMEDIATE USES TO MANKIND, AND TO ALL LIVING
CREA1URES, OF THE LIGHTS DB THE SUN, MOON, AND STARS.

1. Tue sun, moon,. and stars, whatever élse
either scicnce or reflection may discover in
them, are moving lights; and there are infinite
uses belonging both to their lights and to their
motion,

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

3. Except the pole-star, or paidr star, (called
by our Anglo-Saxon ancestors the *lode-star,”
or “lead,” or “leading star,”) we make very
little particular use, at present, cither of the
fixed stars, or of the %tars in general, or of our
telescopic’and scientific knowledge of them.
The pole-star, as my little friends have seen,
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“leads” ox directs eur eyesto the north pole
of the heaven;® but as, when thc heaven is
clouded, the pole-star cannat be seen, and as
our acquisition ¢f the magnet, or ‘¢load,” or
“lode,” or “leading stoné,” by guiding} or -
directing our wnderstanding, if not to the
poles ot the heaven, at ieast to the mégnetic
poles of the earth, has made ous actual or con-
stant sight of the pole-star of theless impor-
tance fo us, even wher sailing by starlight

in a ship gt sca; everf’the pole-star, Jas lost a
degree of its utility to us, through:the pro-
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gresses of human discovery, sciencé, and
invention. The mariner’s compass, with its

points, and its magnetic needle (cven after
allowances for the variation of the latter, and
for its constant aversion from the true north,)
enables the seaman to steer his vessel through
the darkest night, and when not a star, as he
.will tell us, is vo 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 dxstmmuslwd present value in naviga-
tion. Our tmvel b) land is so usually upon
roads al:eady laid out, “that we think little of
finding tne places we arg travelling to by he’p
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of any heavenly body. It is still otherwise,
however, upon those seas of sand which com-
pose the deserts and steppes of Africa and Asia,
and upon those prairies and pampas which the
Indian crosses m North awd South America.
In North and South America, the warrior,
hunter, and the travellers thanl\fullv direct, by
the positions, as well as by the )llghfb, of par-
ticular stars, and of the stars in general, their
expeditions and most, areinary steps; and in
Africa and Asia, the merchant and the pilgrim,
lighted,-cheered, and led by the same guides

' he stars,) pass over the widest solitudes, and,
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hopne by their patient camels, ;rriye i safety
at their shrines, their markets, and their homes;
or the faithful messenger trots swiftly on his
rapid dromedary. The guide-posts, by our
rodd-sides, are soteetimes of Kttle use to such
as cannot 'read or to such as travel in the dark-
ness; , ‘but the stars of heaven are always at
therr postq, and, Desides pomtmrr the way,

they tell, even to tle®rudest or the' worst pro-
vided of the human exace, the hour® of the
night, and are lamps at the same time to their
teet. The stars are the clocks, the flambeaux,
and the guide-posts, andeven guide-books, of
the natural world. They light us, and they
teach us ¢ime and Pplage.

5. 1 have said, samethmg of slnps at sea,
and of caravans in the desert, preserving their
way by starlight; 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 en a gravel walk, we may
think, for,a moment} of Qle assistange of moon-
light to the Laplander, journeying in his sledge
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drawn by his .retndeer, over lbng tracts of
snow. ) *

6. Nor is it men alone thag travel or.move
about by moonlight. Many beasts and birds
both seek their food, and pgfform their migra-
tions 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 Trivers
often move and travel #tithe samg seasons;
though & is true, indeedsthat. by so doing they
all expose themselves, $ometimes,*to danger.
For, as te seeking food, men seek food by moun-
light like themselvess and thus, ip their own
turn, they sometimes fall a prey. Several forts
of birds of passage travgl by n'ight, and choose
moonlight mghtq for théirmotions: We some-
times hegr thgir voices gver ous heads, whcn
they are high above us, so that we can see '
nothing.~ Some of tMem, if confined, and con-
tented at other times, are restless on nresnlight

nights, at the season of mjgration.
7. We have spokentdf the Hunter.’.\ Moon;



200 PARLEY’S TALES OF

end the Fowler, as well as¢hé Hunter, shooting
wild-fowl, is often busy upon moonlight nights,
It is the same, alsp, with the Fisherman. Fishes
are very,fond of light, and of all things that
are bright and shiging; but the shining moon
encourages the Fisherman to spread lns nets;

for, theu, the lively fishes, seeking their own
prey, crowd into them, and fiik them.



TIE S§IN, MOON, AND STARS. 201

QUESTIONS.

1.. Are the sun, moon, and stars, mov'n;-; lights in the heavens?
3. Has the pole-star beeq otherwise called the lode orSlending star?
Is the magntt otherwisegealled the “load #’ or ““lode,’’ or ““lead,” or
“leading stone?”’  Has the progress of cﬂ.»cowry and invention dimi-
nished the importancs of lishts of the stars to mariyers at sea 4. Are
the stars still of importance as guidew® among nations less acquamted
with the arts? Do th® stars light us, a1 cnable us to «listinz,ruish the
tutervals of timey and the distances of the places>®
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CHAP. LXIIL

t
SEAMEN’S OBSERVATIONS OF THE SUN, MOON, AND STARS. TAKING
AN ALTITUDE OR ‘MERIDIAN. KEEPING A LOG. VARIOUS CIVIL
UNMES. HOURS AND DISTYNCES, OR TIME AND SPACE.

1. ExcepriNG, as I have said, the pole-star, the
stars in general enter into small daily account
with us, in respect of their ministry to artificial
uses. Itaas greatfy'otherwise, however, with
antiquity; and is stilk so where the artificial
light (the Tight of science) has penetrated less
deeply than among gurselves. .

2. As.the progress of dliscovery, of science,
and’of invention, by the introduction of the
magnet or loadstone, and of the magnetic
needle, have made us '111depenlient of a conti-
nual sight of ¢he pole-star; so,.the cxtent and
precision of our modern acquaintance with the
phenomena of the sun ana moon, have lessened
"our dvpendence upon those of the stars and
planets in general, .and therefore withdrawn
them from a large share of our att-ntion.

8. It is to the sun and moon that we now



TIIE SUN, MOON, AND STARS. _203

content ourselves with lookjg, in order toel:
taught chronology, geography, and hydrogra-
phy; and when to plough,,and when to ride
and sail, and sowsand reap. It i of fhese only
that we are now?content torask concerning the *
years, and the months, and the geasons; nay,
cven the weeks, the (135'% and the hqurs of
thc day amd night!

Wc know that from ¢he stamean general
we recelve light and hef.* We know tlmt allof
them are rising and setting, and all mingling,
with those of the sun, their benign influences
upon the earth, as wtll when the datter is pre-
sent, and makes them invisible, as when it is
absent, and they alone spply its place; but the
profound knowledge whieh awe now*possess of
the motions asd influences of th@sun and moon,
and the vast superiority, both of appcarance
and nnportance, of t1m% two lumma,nc.s, have,
diniinished, age by age, our attention o our
lesser friends the stars, zgnd even Lo our near
neighbours and fcllow.tl avcllcn S, thmgvol» ing
plancts'
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R But the sun and moon remain indispen-
sible to us (not wholly neglecting, however,
the stars) as ow, celestial guides. Without
repeating my references to ather uses, I may
again remind you ‘ef their importance to navi-
gation, gcography, to time-keeping, and there-
fore to chronology and history. By their help,
and with the artiﬁci'gl help of his sextant, his

NS
"y~ ST

charts, and his logarithms, the seaman deter-
. \ . L .

mines, as-well his latitede and keeps his log,

and compares his chronometer; so. that he
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knows where he i 1s, how fag he has come, hmv
far he has to go; how fast he sails, or has
been sailing; how long he,chas been at sea:
and what is the scason of the ygar, the day of
the month, and’ the hour that is passing. By *
their help, too, the geographgr learps the
situation and poundaries' gt countrics, the posi-
tion of crtleq, towns, and villages; of rivers,
plains, ; and mountains; the hydragmapher, the
places *and extent of gpats, ‘of’ bay:, of capes,
and of those rocks and shoals which it
behove$ the navigator to avoid; and finally,
the astronomer, thé chronologers the horolo-
ger, the dialler, the clock and watch-makef,
almanac-makey, and the world, at large, to
know all #ime in the am.versa] and’ all its
natural - evoltions;—eycles %nd centuries,
years, months, wcekq, days, hours, minutces,
and sccpnds, and ¢o calculate “ferms and
tides,” (like the Schoolmdstcn in the 1 Teserted
Village,) holidays angd 'e('hpscs, and all the
events dependent or established upel those of

natire—past, present, and to come!
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R, My little readers wili be ablc, from what
I have now said, to form some notion of the
great importance: to the affairs of human life,
not only of the existence of sthe Sun, Moon,
and Stars, but of ¢he human knowledge of
their laws, and of all their influences upon
nature, and capabiliti¢s of affording service.

. QUESYIONS.
1. Do we still make many important uses of the lights of the sun
and moon? 3. Which are the®rts amd sciences and occupations, in
rh» pursuit aed phuctice of which th¥y afford us their assistance?

. What of the uses of the sun and moon to navigation, geography,
nnd tune-kecping?  What of the use of the sextant ?
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CHAP. LXIIL

‘ABOUT THE HABITABLENESS OF THE h"J.\', MOON, l'.l.ANETs, AND
. ALL THE STARS. ABOUT A PLURALVIY OF WORLDS.

1. I uave told you befprp about the notion that
there arc® people in the moon; aneyou will
sométimeshear personstalk of twovery different
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thirgs, concerning .the heavenly bodies, as if,
in reality, the one were the same thing as the
other. They will sometimes talk of the ques-
tion of the habstableness of 2l these bodies,
and again of their composing a plurality of
worlds: as if our agreeing to the first of those
probabilitics obliged nis to agree to the other.
2. The doctrine of a plurality of worlds
supposes akthe heatenly bodies to be resem-
blances to the partichlar planet which we
inhabit ourselves, and which we commonly
call the world; that is, that they are inhabited
and clothed with living things and vegetables
like those of the Parf/z, and wpccmlly that
(like the earth) they are inhabited by men,
women, and children.  Now I have told you
many things, and I could tel”you a great
many more, to show that the earth, or the
world we live in, must kave plants, and be
inhabited, in a manner peculiarly its own; and
that therefore there is no reason to believe in
a plurality of worlds, meaning a muititude of
heavenlvbodies clothed and inhabited like ours.
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8. ‘It has sometimes begr? tl;oug',rht a suly®ct
for pious admiration, that the planets of our
system, as they resemble optr own in many im-
portant respects, should be in{end6d by t ‘their
all-wise and alpowertul Creator for the abodes
of exactly similar living creatyres to those of
the earth; apd that thé game belicf should be
extended to the stars, and tosthe planets no
doubt pertammg to those star§; othat thus the
vision mwht be mduh.g'ed fn, of a universe of
races of m‘mkmd But, since it i known how
dissimflar in some imporgant particulars, as well
as similar in othefs, are the planets of the
Solar System, and by analogy all the other stars
and planets equally;*1 hold it to be more
rcasonable, more consistend with the truths of
modern sciemge, and ab least tjually a subjegt
for pious admlmtmn, to believe, that the all-
wise and all:powerful Creator has filled the
heawn]y bodies with organic life as varied in
form and in nature, though not mou. $0,.48 18
the physieal conditionof those i inorgagic bodies
themselves.
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dy I am too much impressed with' the inex-
haustible variety of the organic as well as
general creation, even upon this single and
small plani:t which is our owr, and which we
call the earth, to restrict, in iy thoughts of
the myriads of bodies which fill the heaven,
and Whl('h, in themsclves and thejr conditions,
are certainly, at last, so essentially dissimilar
to each osher ;—I am too much impressed, I
say, with the amazing ¢pectacle of the variety
of creation, even upon this small and single
planet of our own, to restrict, in my apprehen-
sion, the formation of the tnhabitants of the
other bodies to any single model.

5. But the simpler question of the habitable-
ness of all thehcavenlybodies, I decide in avery
different way; as evenrwhat I base said upon
the first question mayhave already induced you
to suppose. That very variety of creation sub-
sisting Tpon one single planet, where neither
heat nor cold, nor light nor darkness, nor situa-
tion, nor_separation, interfere to prevent the
production of life, as well animal as vegetable,
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over its wh.olzz surface—forbids me to dgubt
(evenif I could doubt itwithout thattestimony)
that all the heavenly bodias are clothed and
inhabited with plants and livings creatures,
each according to its circumstances!

CHAP. BXIV.
PARLEY TELLS AI&)‘.‘U‘ THYE li\llz‘ll_..

1. Arlength, howevey, we have done with all
our general view of tl¥e heaven, and cven our
general view of the Solar System, with the long
list of its planets, comets, and its osbits, heavens,
or spheres; and now (reposing, as it were, from
contemplations so vass, and *so widely spread)
we may permit ourslvgs to talk sexclusively
and finally Qf; our owy smalleparticle in th.c
mighty space-—the little planct of the earth!

2. Upon the net page is a picture of the
carth, as we may faintly imagine it™u=appeat,’
while pursuing its orbit, antl while surrounded
by the stars and planets. ”

3.'You know that the earth is a vast®zlobc or
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ball, the surface of which s (llVlde.d into land
.md water. You know that it is covered with
seas, and oceans,.and rivers, and mountains,
and valleyy, and plains.

4._You know that, as I have just now said,
the earth moves in the heaven, with stars all
aroundit.. The people of one country, as well
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as thoese of qnothter, éce stars.above their hegds.
All the people of Europe, Asia, Africa, and
America, sce 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 a rope and pass it qulté round
the carth, you would find that the rope would
measure twenty-five thdgsandenjles. So the
world ¥s twenty-five thpusand miles around.

6. How far do you think it is thr ough the
middle.of the carth? Suppose you could put
a stick through the middlc of thescagth, as you
can put a stick through an apple, how longr
must the stick be, to reach through) It must
be eight thousand miles Joyg. .

7. If a map were to tyavel’fifty miles a day,
it-would, take him five hundred days to travel
around the earth. °It is impossible for a man
to-go thiough the centre of the mﬂlr’but 1f
he could do so, and should'tmvel fifty mi
day, it wquld take higft on¢ hundred 4nd slxty
days.to pass through it.
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«8. That the earth, in the meantipe, is really
round—that is, really a globe or sphere, or likc¢
a ball—has always.been found very difficult for
mankind {5 understand; and, though many of
the most ancient philosophers bzlieved it, many
wholly rejected the doctrine, and made it the
subjectof thelr ridicule. It must easily seem,
indeed, very ipcredble, that men should as
much exist ypon oge® side of a ball as upon
andther, as we sec¢he figures in this piture.

9. Tt ght seem str ange, even if we thought
only of trees and plants thus apparently topys-
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turvy; bute stranger still, that nien and beags,
and even loose stones, should move and rest
with safety upon all parts of this circular out-
line; and accordingly an anclent philosopher
compared the men'whom he was ‘told so moved,
to crabs hanging by their claws. But the whole
is confirmed by facts, ahd explained by the
philosophy of’the attractitn of gravitation.

10. All bodies, on or n®ar the eagth’s surface,
have a® tendency, or sgoming inclination, *to
descend towards its centre or middle part. It
therefore follows, not only that the two figures
in our picture are beth attracted ¢o the centre
of the globe; but that if each ot them sliould
drop from his hand an oraifge, or any other
object, each object, thdugh gtherwise in oppo-

site duc(,tlons,.would faJl or gmewitate, and l)c.

attracted, toward the centre of the globe, and
thus remain upon it?,

11. A few wordsmore, however, o thefiguré *

of the carth. -The navxgators who have sam-(l
round theavorld have proved, that in Qpc diree-
tion at least, viz. from east to west, the'carth is
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reynd; but still it has been though:t by-some,
that it is not so from north to south. But this
is a very mistaker notion, as I hope to show
you by the help of this diagram. Let the line
' a b represent a portion of the-carth’s surface,
cda spectator lookmg along the surface of the
ocean.’

-

12. If, now, a ship should come in sight,
her top-maqts would just be scen along the lnu
d n, as at n: when she approached to g, the
lower sails wouldéde wisible to the spectator;
and when she earrived- at m, he -vould see the
whole vessel.

13. Now this would be the casc in whatever
direction the vessel might be sailing, which is
a vory satisfactory proof that the earth is of a
globulag form. " .

14, How large, then, is the earth! When we
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come to the foot "of*a mouptain, and look &fp
and behold it, its magnitude fills us‘with awe
andwonder; but the largest jrountain is a mere
specl\ comparedswith our vast globs!

. But, larg’e as the garth is, the stars,
whl('h twinkle in the heavens, and appgar to
us so small, age 1mmea€zumbly larger than the
carth, as I have told you, | Look np at one of
1hc stars in' the sky, and nna«rlnc’yonuselt upon

Th®earth, dwindledhy the distance, wortild
I)c entirely invisible.

IS )
]

QUESTIONS. .

3. What 1o the earth?  With what is it co®ered ? 4. What is the
storation of the earth? Do the people on the oth®r side of the carth
have a shy and bright stars over theM astve have? ® 5. How long
st a rope he to rege h round the eaggh ? %. #low Jonz must a stick
he to reach llmmuh tho. carth? *
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CHAP. LXV.

SOMETHING ABOUT THE EARTI[ AND THE SUN.

1. Wg say, the sun rises in the morning, and
sets af ni;__;;ht.- "The sun appears to rise and set,
butit does not. The sun is stationary, or nearly
so. Thafids, it remains always in the same spot,
or nearfy in the same spot, in the hedven:
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2. But you will day, Thgssun does rise ghd
set, for I have seen it. Not so fasf, my little
boy! At the beginning ofythe chapter is a
picture of a candle and an applg. %he candle
shines upon the apple just as the sun shines®
upon the earth. The candle shines upon but
one side of the apple at.a time. So the sun
shines upon but one side gf the carth at a time.
W here the candle does mot shines upon the
apple 1t is dark. Wl(ere *the sun - does ot
shine upon the ecarth it is dark, and we call it
night. *If the apple were to be turned round,
the sun would shihe upon the other side.
The carth turps round, and the sun shin@s
upon the other side. |

8. Thus, it is the earth that moves, and
not the-suns , It turns quite *ound once ip
tw cnty-four hours. Wc -annot sce its motion,
yet it is really in constant activity, It turns
from west to cast, and whirls. arounl with®
almost inconccivable vc‘lopxty Stmngc nc it
may seer, we cach«of us are hluled from
west- to. east, by this motion of thecarth, at
the rate of near oné thousand miles an hour!
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« 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
unmterrupted motion it rolls on, day and
night. The jlluminated part of the earth is
continually changirzg‘. with a_motion from
west to east. «On one side of the-carth, the
hills and yalleys are fighted up with the beau-
ties of morning; ‘orr thie opposite side of the
earth, the $hadows of night are perpetunally
advancing from easf, to west, covering the
land and swater with glooth.

QURBSTIONS.
L]
. 1. Does the sun rfbe and set® or not?  2.Why does the sun
appear to rise and set? 3. How often docs the earth turn round?

Which way doesat twrn?  Where does t'.¢ sun appear to rise > Where
does it appear to set?  How many miles an hour are we carried by the
wotion & the earth, from west to east? 4. When it is noon here,
what tume is it 0a the opposite side of the ¢éarth? Does the earth

eV ? .
.
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.CHAP. LXVL

-
- Ll
PARLEY TELLS ABOUE DAY AND NIGHT, AND ABOUT THE ¥OUR,
SEASONS,

1. Tue light of the sun is spread around it i
all directions; thesc rays “fall upon that side
of the earth toward.the sun, and, there pro-
duce dajlight, or vgha.t we commonly ‘call day.
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Oty 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.
2. Now the earth is constantly turning round,
and day and pight are therefore constantly
succeedmg each other. Thus you perceive
that ddy is creaied by the light of the sun.
Night is caused by the absence of the light.
The succession of day and night is caused by
the daily revolution of the earth on its axis.

3. You have often beard of spring, summer,
autumn, and winter. Spring, you know, is the
beautiful season of flowers. Summer is the
season of fruit. Autumu is the time of harvest;
and Winter is the season of snow and ice.

4. Now what should. cause these changes of
the scasons? Why is it not always winter, or
why is it not always summer? I will endeavour
to answer these questions.

A. 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



, THE .SUN, MOON, AND STARS. 318

day at ndon, and gee how short it is. How
different is it in winter! If you will observe
the sun at noon in winte; you will sce that
it is very low i the sky, and youwzbody casts
a very long shhdow. ,

6. Well: in summer then, the sun is,said to
send down its rays near;y in a pcrpendlcular
manner; - while in winter,it sénds them to us in
a very oblique, or s]antmg dirbetion.

7. Now you will talje*ndtice that the rayq of
light and heat which fall upon an object ina
perpentdicular manner, are much more power-
ful than 'those which fall upon 4 object in a
slanting direction. Thus it is, that the pér-
pendlculanty of the ‘rays of the sun causecs
summer, while the slanting of the*rays of the
sun causes wipter; or, the%e, af least, arc a pagt
of the causcs.* Spring and autumn are between
winter and ‘summeér. The sun’s rays do not
fall upon the earth during these-seaeons, cither
in a perpendicular, of 4, very slanting monzer.
The seasons are therefore neithereas hot as
summer nor as cold as winter. ‘
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' QUESTIONS.

3. What is Spring? Summer? Autumn? Winter? 5. Why
ix your shadow short at noon in summer?  Why is your shadow long
at nom in winters 5. In what manner do'the rays of the sun fall
upon the earth in sumner? In what mauner irf winter? 7. Which
causes the most heat, oblique or perpendicular rays?  Which causes
summer? ‘Which winfer?  How do the rays of the sun fall upon the
carth in spring and autumn?  Why are not spring and autumn as
cold as winter, and as Qotfas swhmer?
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CHAP. LXVIL

»
ABOUT THE LENG:‘BENING AND SHORTENING QF THE DAYS.

1. Bur, every year, as the year goes round;
you see, and you hear it said, tha,t thc days
(that is, the times of day-light) age cither
growing longel, or grow.inxr shorter.

2. Now, as the sun"is always shmmg and
as th¢ carth is alwaysggoilg round the sin in
its orbit, and always performing ‘its own rota-
tion upon its axis; perhgps nothmg that I have
yet said has b(.en sutficient to CApl.uu to you,
how there should be differences in the lengths
of the days; or how, éven in thg same parts of
the ‘world, the times dmmg which the carth,
in every twenty-four hours, receives daylight,
are not, in all seasons, the same.

3. Yon will remgmber, then, that it is day,
o' day-light, only so long as the sun Mabové
our horizon; - that is only so long as ogr part
of the ear th is turned toward the S But it
will-thehee follow, that the same cause which
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procuces the variation of the seasons through-
out the year, produces also the variations of
daylight throughoit the day.

4, If, inthe following figuie, you consider
the two lines A and ¢ as representing the two
tropics, the line B as representing the equator,
or the equatorial or equinoctial line; the dot-
ted line p as representjng the ecliptic, or line

"

A s e e

b

. N e A+

-« q

or the zodiac; the circle E as representing the
sun; and the point r as representing the situa-
tion of, the British Islands upon the globe, I
think this will enable you to understand the
lefigthening and the skortening of the days.
5. Yon have learned already, that the sun,
E, is alwq&s_tras'elling, oi appearing to travel,
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upwird or downwurd along “the ecliptic® or
dotted line &.  You observe that the situation
of the British Islands, F, is f'ar to the northward
of even the Ngrthern tropic, A; gpd thelefore
far to’the northward of any part of the sun’s
path, or of that part of the Edlﬂl which is ever
dlrectly exposed to the sun’s heat .ma light.
You sée,. that in my'ﬁglfre that season of the
year is sitpposed, in wifi¢h the sjtugtion of the
sun iA the zodiac, orgupon the ecliptic, s to
the northward of the equinoctiat line 5; and
you ean understand,, from what we have
alrcady said about*the zodiac, that, in the dif-
ferent months or seasons of the year, its place
is in all the other parts of thé same line. Now,
you need not that I %houthell you, that though
the sun never comes neafes to the British
Islands, F, than the line and point A; yet the
ncarer it comes to that line and point, thc more
“of its heat and light will be felt,at®the point %
and the further it is off,’the less. But this
questionsaffects only. the scasons oj‘ thc year.

v From the same spherical figare of the
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carth, however, which thus ‘onfines-to thé tro-
pics what we call the path of the sun, it also
follows, that the nearer the sun is to the north-
ern tropic,, ¢he Jonger, in each (ld}, or cach
rotation of the earth, upon its axis, it will be
seen above the honwon in any parallel of north-
ern ]dtlfllde, and theréfore the lgnger at the
point F, or situatibon of' the’ British Islands.

“\ )
7. We have before us a terrestrial globe; and
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I begyou'to recollect, that upon whatever gart
of the globe you are, your situation is that
of the letter ¥, or place of tahe British Islands,
upon the summjt of its circular e e, as here
marked. It wibl follow, that the higher a lampr
or candle is held toward thg point JF> the
longer that point, duing a rotatlon of the
globe, {that is, during any one day,) will enjoy
its llght dnd heat. .
. Again:if, in the ]-lomngﬁ«rulc, you'call
th(, lme A the horizon of the British Islands;

o o0 ]
then, in praportion as, the Sua, in its yecarly
chapges. of place, approaches or retires from
that horizon, the 18pger or the shorter space
will it be above it, during each,ddily ramticir
of the earth; because by rising higher, or sinke-
ing lowen, it passes oyer’a ‘wider or 8 narrower
arch'in the heavens, and the timesis always
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preportioned to thq space.- 'Thus,,ii, at Mid-
summer, the sun is so near, or so high, as to
describe the arch B, over the horizon a; and at
Christmas, so far off, or so low, as to describe
-only the arch c; then it must ke plain, that it
is not only further from the British horizon a,
but is also a shorter time above it; causes, at
once, both of less hLat and of shorter light,
or days.

9. As to the increasipg heat of spring, and
highest heat of summer, these are caused,
partly, as I have beforgtold you, by the greater
perpendicylasity of the san’s rays, .(a conse-
quence of its greater nearness,) and partly by
the length of the days; or greater length of
time which, in evgry .rotation of twenty-four
hours, it is abow¢ the ,horizon of. our part of
the earth; that is, the higher and wider that
arch in the heavens whighi it traverses daily
vetween it? rjsing and its setting, the more
.heat, and longer li«'*ht,

-, 10. I*mm these remarks, my little readers,
'you will the better understand what i 15 said of
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an aréh, and *of* a wault, (which is anothgr
word for an arch,) in the descmptwe'lmes that

fo!low:

* JTis pleasant ®o the mind, the thought

By opening #anuary brought,

That now the hasty-footed S,

On vault the most dq;mned (c) has Mun
His briefest course: that, day by day,
MHis track’ about the heaveds hlghwny,
W’lll form a wider, lq/'he‘ ageh (B); .
And earlier, to attend his merch, * o
3Call forth the slumbering Houws, nor 1Bave
So soon to rest, the shaowy Eve!*

* The British Months. By Dr. Mant, Lord Bishop of Down and

Connor.

Y
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CHAP. LXVIIL

(]
PRQGRESS AI(D\ AOSPECTS OF THE MODERN KNOWLEDGE OF. THE SUN,
MOON, AND STARS. SIB J'OHN HERSCHEL.S RECENT ACCOUNT OF
THE SOUTH CELESTIAL HEMISPHERE. HIS FORMAL DECLARATION

AGAIWAT HIS IMPUTED *‘ LUNAR DISCOVERIES,”

"1. #xINSMAN of one of the most distinguished
Linglish astronomers of‘ hl‘i time, was asked by
a lady Jherself no mean proficient m the
science of the stars,) * Whether Sir =
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had made ‘any recent discoueries of xmpo;f-
ance?” ‘Why no,” was the answer given;
““and, indeed, he has rummaged the heavens
so thoroughly, that I don’t fangy there s
much left for amybody to find out.”

2. My little readers must parden this rather
odd employment of the*® word rummag;ed by
the answeser to the lady’s’inqaisy goncerning
Sir (I would &all him by his name
if I wefe sure of it,) agd- oflly take notice’of
the opinion expressed; namely, that there is
not much left among the stars “for anybody
to find out.”

8. Now this is an opinion too common upon
most subjects, and one agamst the, adoption of
which I partlcularly ‘wish fo warne my little
readers. . Fos my part, Lwouldmot- undertake,
to say, haw many new things, even in the way
of the Sun, Moon, afid Stms, some of my little
readers themselves may find out, Whenwehey"
grow bigger, if they are clever and active,.
and especially if, not confent with aluhat they
can réad'in books, or hear from those who

‘v2
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tulk, they take care to look at the-Sun, Moon,
and Stars with their own eyes, and study them
with their own understanding! I wish all my
little readers, upon the one thand to inguire,
and upon the other hand to ¢hink; ftor 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 Suns Moetl, and Stars!

4. The skies afe noj, hitherto even fiilly sur-
veyed, any*more than they are fully studied;
and especially we haye yet much tolearn about
the treasures of the South Celestial Hemi-
sphere, which are not to be seen on our part of
the earth. Of those treasures, as viewed in
the regions of the Lequator, and of the tropic
of Capricorn,eail accpunt has been.recently
given by Sir John Herschel, in a letter from
the Cape of Good Hope, to Sir William
Har.4ton,” Astronomer Royal for Ireland. -

5. “Ihave swept,says Sir John, ¢ over all,
or nearly; all, that pait of the heavers which is
invisible; ot hardly visible, in England; except



VTHE SUN. MOON. AND STARS. 325

just in thé simmediate vicigity of the Poleda"
most barren region, ) and (favoured by a season
of almost uninterrupted cleag sky, and a defini-
tion and tranquiblity of the stars, yinder great
apertures and mignifying powers, which Iwant
language to express) have amassed a large col-
lection of nebyla and doublestars of all glasses,
orders, ami degrees. Tlle géneral aspect of
the Southem c1rcumpolar~reg1(m~19 in a high
degree *rich and maggiftceht, . owmg to the
superior brilliancy and larger devélopment of
the Milky Way; which, from the constellation.
of Orion ‘to that of Antingus, i$ in a blaze
of light, strangely interrupted, however, “with
vacant and almost starless patcheq, while, to
the North, it fades away,pale and dim, and is,
in compans(m,.hardly traceable.

6 «I- think it is impossible to view this
splendid, zone, with ‘the astonishingly rich and
evenly-distributed fringe of starsy of thestllird*
and fourth magnitudgs,’ which form a jbroad-«
skirt to its*Southern border, like a yw curtain,
without. an impressiop, amountmg to a con-

‘viction, that the Milky Way is not» a mere
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\skratum, but an annulus? or, at least, that our
system [ the Solar System] is placed within one
of the poorer and almost vacant parts of its
general mass: and that eccentrically, so as to
be much nearer to, the part about the Cross,
'than to that diametrically opposed to it.

7. “'The two Magellamc Clouds are very
extraordmaryv objects. The Greater is a con-
geries of . stars, clusters of 1rregu]ar fonm, g]o-
bular clusters .and nebula, of various magni-
tudes and degrees of condensation;  among
-whichis interspersed-a large portion of irresolv-
able nebul®;which maybe, and probably s, star-
tust, but which the powers of the twenty-feet
telescope show only a§ a general illumination
of the field of viesw, forminga bright ground-on
which the otlfer objeets are scattered. Some
of the objects in it are of very singular and
incomprehensible formsg the chief one espe-
" cied{¥ (80 Doradiis, )which consists of a number
-of lonps, united in.a kind of unclear centre or
knot, lika-a bunch of ribands disposed in what
is called<a true-lover’s knot. There is no part
of the heavens where so many nebulx and’
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clustérs ate crowdetl into sa small a space.‘ao
in this ¢cloud.’

8. *“The Nubecula Junior is a much less
strikin object. JItabounds more in 1rresolvab1e
nebulous light,sbut the nebule ‘and cluster in
it are fewer and fainter, though immediately
Joining to it is oneof thé richest and mdst mag-
nificent globular clusterfin the hemisphere.

9. ¢ The great nebula in Orwn and 5 Argi
are, hdwever, by far thg most surprising objects
this hemisphere presents. The fotmer appears
to much greater advangage than in our lati-
tudes, and presents thany appendages, branches,
and convolutions, which are not discernible in
its low situation in Em'ope

- Y0, «I cannot trace in aArgi, as seenin the
twenty-feety any resepblantes to the hgures
published of it. It is of immense extent, and
.crowded with stars,,to which the nebulae form
a 'brilliant back-ground.

11. «“The: planetarynebulm of the Southem .
circumpelar sky are numerous and,ﬁlgﬁly cha-
ractefistic. I have discovered no less than five,
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quite as sharply terminated in their discs as
planets, aud of uniform light.

12. “You may form some ideaof thisclimate,
as regards clearness of sky, from what was told
me by our prov1sxonal governor, Colonel Bell :
—viz. that out of forty-two successive days,
he had only three times been dlsappomted in
finding Venus, with ‘the naked eye,-in broad
sunshine (at 9 a. M.)! I read, with ease, a
few nights ago, the mopt involved party of a
lady’s closely-crossed letter by the light of an
eclipsed moon, ‘then negr the zenith—certainly,
the eclips¢ was not a great one !”

¢13.. may mention further in this place, that
under date of the montl: of September, 1836,
Sir John has made.the.following formal decla-
ration concerning his imputed disgoveriesin the
moon: “I take this opportunity to state, that [
have no knowledge of, or narticipation in, the
absirelities attributed to me under the name of
< XLunar Discoveries.,)—J. F. W. HerscHEL.” *

& @ ¥ See Athenwum, No. 483,
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CHAP. LXIX

PARLEY TELLS ABOUT TELESCOPES. A!OUT MICROSCOPES,
ABOUT THES GENERAL WONDERS OF CREATION.
[ ]

1. I suprose you have scen a ;ﬁ;-glasﬂ Itis
an instrument, as you know, fos scemg dlstant
objects more, distinctly. Suppose there is a
house at the dnstance of four drfive miles from
you. With the naked eyeg it lobks exceedmgly
smalls® you cannot, digtinghish *the chlmney,
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 clumnéy
and the windows.  *

+%. The moon and starseare so very far off,
that a spy-glass will assist ybu but little in
looking*at them. JBut if you will take a tele-
scope, whlch is a very powerful mstrument
formed on the same principles as tlﬂ?:sp)’
glass, and direct it td, the moon, orto the*
stars, then they will appear very ,]arge

+ 8:'1 have told you of some of the discoveries



330 " PARLEY'S TALES CF

made by means of telescopes. Many thou-
sands of stars and other celestial objects are
found to exist far ‘beyond those we can natu-
rally see in the sky; and there is reasen to
believe that, still beyond these] there are mil-
lions apd milliens of others.

4. The picture at page 261 represents Sir
William Hexschél’s great telescope, erected in
an open yard, at Slough, near Windsor, and
made at the charge of’ ¥ing George I11s Its
tube is forty teet in length,and four in diameter.

5. On the next page is a picture “repre-
senting an-achromatic telescope, after the con-
struction of Dollond, the philosophical instru-
ment-maker. . It is named from .the excellent
invention of that-gentleman, by which the
defects of the common telescopes; in fringing
the object viewed with the prismatic colours,
is removed. . The one now.before you is of the,
verg.i0est deseription, having all the motions
produced by fine rack-work, and possessing a
magnifying power of two hundred and fifty
times. The two handles, A, are for moving
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the ‘rack-work in settmg the instrument ;» 'the
sliding tubes, ¢ ¢, are for the purpose of

steadying it; and the smill tube, E, is called
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theénder, its use bging to find the phject moré
readily than can be done by logduing through
‘the large tube, A A,.the eye-glasse$ all fit into
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theabrass tube, p, which is madé to move
out or in at pleasure, to adjust the distance
between them and the obJect-glass, s0 as to
smt any sight :

* 6. Such are telescopes; and so great, as you
have seen throdghout my book, are the helps
they give us for our discoveries in the heaven.
But they are-useful also (and as I have given
you reason«to iriow) for our surveys upon the
earth. And the earth, m\\..htt]e readers, has
its wonders, ‘np less than the heaven; and
microscopes can show.thgm to us as we]l as
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 so much attention to tke skies, as to over-
look-tite things of the earth; and thus, like
‘thre philnsovher of whom .you have heara, be
in danger of falling into a well at your feet,
while thmkmg of nothing but the stars.
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8. Création is soadmu‘ahle throughout, that
we are in the wrong to praise any one of its
parts, to the slighting of-the rest. I often
think, what a narvellous, what a mlraculous
creation it would still be, did i €ontain nothing
but insects, or even nothing Rut animalcules!
While, as to men, beasts, birds, ﬁshes, and
herbs  and flowers, all &hese gome nearer to
our hearis than stars; 8gd, is auy que of them
less aimirable than the. mightiést star?
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CHAP. LXX.

THANK‘Q TO ILI‘USTEI(ZUS ASTRONOMERS ANy MATHEMATICIANS.

¢« NEWTON AND HIS DOG DIAMOND. HISTORY OF JAMES FERGUSON,
HIS POVERTY AND SELF-EDUQATION. KING GEORGE THE THIRD
SEEKS T0 BE INSTR{fCTED BY HIM IN ASTRONOMY. POSSIBLE
INFLUENCE OF THE EARLY G‘NISJS AND INDUSTRY OF FERGUSON,
UPON ALL FHE SUBSEQUENT (*ROGRESS OF ASfRONOMICAL DIS-
COVERY IN IUM?E',‘;TO THIS, DAY, LOVE AND PATRONAGE OF
ARTS, SCIENCES, AND LETTERS, BY KING GEORGE THE THIRD.
HIS 1L{FLUENCE UPON ASTK)NOFICA‘L RESEARCH. !

) Y e .
1. WiTH respect to all that in these pages I
have told you, what thanks do we not owe to
the industry ard genius of so many illustrious
astronomers, ancient and modern, dead and
living, English and foreign? What.should we
have known, if we_ had been left to look at
the heavens by curselves, and denied the help
which has been afforded us, of all th: wisdom
accumulated through ages )ipon ages?

- -2 dt.would have pleased me, had iny, book
been large enough, to repeat many of the n: mes
to which we, are so much indebted; with addi-
tions, to several of them, of remarkable Fas-

te



ITHE suq, MOON, AND STARS. . 885

sages “in their hlstory, eitherspérsonal or scigh-
tific. But I content myself with offerings of
this kind to two alone, parts of what I shall
telate.of whomehas the advantage of convey-
ing even more general lessons, with strong*
claims on your esteem. * -

3. The well-known %necdote of Sll‘ Isaac
Newton and his lap-dog Dlamqu shows with
what sertnity men so laberiousand §0 eminent
as Ne®ton, can somegimes*bear, not with® the
severest mortifications only, but lso with the
heaviest misfortunes, as,to their pur suits!

4. Sir Isaac, updn a quantlty of paper, had
set down long trains of the most arduous’astro-
nomical calculations; *and thie pgper lay upon
histable. But he had'a favqurite little lapsdog,
whose name was Diamgnd; And, one day, in his
dbsencu, shc-unlucky dog contrived to throw

“down so miich ink {ipon the papers as wholly to®
oblitepaté their coatents. Thosg contmtswere
so idtricate, -and had be(;n produced with so.
much labour, that Sit Isaac, upon thg dlscovery
of the a’ccxdcnt, at once renounced all idea of
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restoring them; yet he coutented himselt’ with
sayingtoDiamond, *“ Ah! Diamond, Diamond,
you little know what mischief you have done!”

‘5. But I shall mention .briefly-tko*hame of
‘Ferguson, because, besides that Férguson was
an etninent astronomer, his history sliows how
much even young star-gazers may d@ for
themselves, in the way of study, if they:have
but genius and application !
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6. Ferpuson was®a poopsboy, who, in ghis
whole life, never received above a half year’s
teaching at school; and who yet lived to
attairr to the highest eminence in astronomy

. . L)
and mechanics? *

7. Being put into the (;ccupation of g shep-
herd boy, his nights were spent in studying the
stars; while, in the day-f.ime', ke jnade models .
of mills and spinning-wﬁlcels. *When his day’s

work ias over, wrapping a blanket®or a plaid
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abput him, he went intothe¥fields, where, stretch-
ing a thredd, with small beads upon it, he 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 respective positions.

8. W'hen he was grown up, he wrote and
lectured upqnsastronomy. George the Third,
*
before his aogession: to the crown, attended
Ferguson’s public lectybes. and long réceived
himinprivate, for instruction in astronomy, ard
in all the parts of experimental philosophy.
During the first period, he made Ferguson
occasional presents of money; and, when he
became king, he assighed him & pension of

fifty pounds a year, out of the privy purse.
9. Iindulge in a spe~ulation, where, if I am
wrong, my little readers must fotgive e, for
"the sake of my recollections of what I learned
tv ©dlre when I was little like them, an1 have
- valued ever since. They must forgive n:e for
the sake of, my admiraticn of the taleats, the
application,and, above all, the good example of
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Ferguson and of my hearty‘veneration for ¢he
memory of good old King George!

. 10. I think that the progréss of astronomical
discovery, and tven of astrongpical sciegce,
throughout Eutope, durigg seventy or eighty’
years, may have absolutely recelved its jmpulse
through the Scotch shepherd-boy Fprguson,
and the communicatiog of Riseacdour to the
mind, of him whom he fir8t knéy as-the young
I’rincet}eorge of Weddhs; and still more strongly
do I entertain the notion, that at feast through
that Prince’s regard for astronomy has occurred
the progiess of which I have spoken.

11. It may be uncertain whether Ferguson’s
lectures first awakened the curiostty of the then
voung Prince George,*concernin} the *Sun,
Moon, and Stars; or whether'the royal pupil
attached himself tg Ferguson because of his,
previous curiosity about the stags. At this
point T am in doubt; but,wha? followed was
the 1byal patronage sof ,the astronqmical pur-
suits ,of .fhe Germanr Herschel,,aother self-
taught -astronomeg, who (as is.well known)

' 22 '
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came to England ‘only as & musician in a regi-
mental band; then, Herschel’s observation of
the Nebules and Pouble Stars, and discovery

f the great planet which he éalled Georgium

idus; then, the eagerness of foreign astrono-
mers for furthet discovery; then, the discovery
of the little planets, by Piazzi, Olbers, and
others; and inethie migst of all this, the great
scientific computatiens of Lagrangé and the
Marquesq de Ia Place; M- latter the sén of a
farmer, as Fer guson had been a farmer’s ser-
vant. George the Tlird ascended the throne
in the year 1760, and Ferguson dicd in the
yéar 17/() and when my little rcaders shall
hercafter know the dates of the lives and
writings aftd disceveties of all the modern
b(‘nchl( tors- to .tstronomy, they. will find the
whole belomrmg to years more lzte than 1760
and 1776! o

“ 13, But there is one thing, at any rate,
quite certpin, It ds, ‘the love and effctive
patronage: “of George the Third, 'for arts,
sciences, and letters; the study of the Sun,
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Moon, and Stars indlusive, » I'say nothinglof
the zeal of that magnanimous Prinée for hus-
bandry, nor of his devotiorr to other pursuits
and concerns of human life, elthu the most
honourable, th® most mnoccnt ‘or the nosts
practically beneficial to'lus people, and to
mankind; but I nust’tell my llttl(, readers
that Gem ge ‘the Third, .buldm patronizing,

and dldan‘ with his pmsc,-th(, .shepherd-
boy H‘mubon, an«L&u(wmmn band-phayer

Herschel, as to astronomy, paftonized and
+ employed West, the histgrical painters founded
the Royal Academy; and collecteddwo exten-
sive libraries, both of which are now in the

British Muscum, andl in daily, use for the
general advancement of lekters: the first. given
by himself® ip his lifptimc, and the sccond
given by “his son, King George the Fourth.

I qometlmes go to, the British Muscl m, ts'
read, and to take my notes, .en as %o fomn
therc inyself-a part of wh‘xt I tm(,h to others;

and wheén a hogk iv blom,rht to qw though
not out of what is partlculally swalled the
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King’s Library, it.is ten to one but I find the
name of the benefacto; upon its cover, and
to whom I and those that listen to me owe
what J tell them, stamped, in its golden letters,
thus:—¢ TheGift of King George I11.”

13. Sugh, then, my little readers, are some
of the ciaims of the pursuits of the good old
English King,2 ‘o giorious and affectionate
remembrance; and such (in respect of our
present knowledgé of ghe Sun, Moon and
Stars) i Is, by possibility, our united debt to
the royal student and Jpatron, and to the poor
and unedugated, but ingenious and assiduous
Scottish shepherd-boy !

14. But oh} if T could now but dare to add,
to thjs fond dream, of mine concerning the
influence of Ferguson 2 (d his boyish days upon
the tastes and fame of George the Third, a
“dream still fonder as to myself; what a finish to
m>final,chapteg! I mean the dream thatPeTER

’£
* ¢ Born and educated in thns conntry. " said Geory the Third,
in his speech at “fia\ovening of his first Parltament; “born url edu-
cated in this couutry, 1 glory in the name of Briton.”
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PARLEY,n his own humble turn, may chance,
by his humble pages, to waken the lasting
thoughts, if not of a youilg Prince or Princess,
yet of some gay or scrious.child orwthers
mal\mg of' Some boy a future Ferguson, or of
some gitl a Barl‘luld &r a Somerville!

J\GMES FLRGUSON.
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Concfusrgﬂ.

1. I nave now told my little hearers a great
'many. Storiess Lbave told them about Europe,
‘and Asia, and Africa, and America, and about
the Sea; and about anfand Scotland, Ireland,

and Wales, and sevoral other thmgs :
. It would give me great pleamre to know
that my little re.xders have all of them been
plused with these btorne\. o ’llr) anold m.m,,thdt
is now gray and lame, it would be a matter cf
delight, to see, as he hobbles. about, ia the
sbright faces* of the little boys and girls, a
smiling “"Thank you, Mr. ParLey; thank you
for your Storics!”  But, tp tell you the truth,
I have a graver wish-than this. I have sought
to give you pleasure, buj I am pore atixious
.yet, to make you wise and good! All" that
makes you wiser, should also make you better;
and I hope that yqu will never hays out 5f
mind, that to be happy it is required t» be
good, and #tkat if you are bad yow w1ll be

mxserable'
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8s 1 st now bid you fgrewell.  Though I

am thinking to write still nore Stories for you,

‘t may be that we shall not meet again. So,

my dear little Jisteners, if that is our let,_ fare-
well, and God bless you! =~ ° )

e oL . ew -
-~ WALNE WROTHI us, l’l&l.\ FBWY, GRACECHUR(H %I Itvl
- -
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1. TALES ARQUT ANIMALS,
Comprising Quaprureps, Birps, Fisugs, Rerrines, and Insecrs.
*The Siath Edition, embellished with Tweq Hundred and Eigl&g Cuts.
Price 5¢. jn cloth boards. -
o Natural Hitory is g subject which affords morf nmuﬁinl details mogg
astomshing facts, and m\hﬁsts more deep and imporiant reflections, than any other
m the whole range of natural seience. The matter an this volume s very excel-

tently adapted Lo the capacity the wantfof childr®.  “The s¥le s simple, neat,
and perspieuons ; the subjects af well sgjedged and happmly treated,” ®
E

2. TALES ABOUT ROPE.«&S[A, AFRJCA, AND.
. AMERICA. A X
A New Editon, with great Additgn®. Eu Whed with One Hun-
dred anet Thirty-six Cuts,  Pricg 75.66d. in y boards.
* Thie eygerention of thes work, as refects typ&rnph and arrangement, ¥ admur-
able and Riractive, the wond enyg o if uncommaoft excellenee.  Here s that
1m«'|ﬂvtmd of Titerature for vonth, combmme mformYo Swith Amuggment, which

i3 adapted to counteractthe tuste for silly tales, awahen a laudgh?y curosity, and
grautyangptellrent youth m amanner and to an extent which mere fietiofnever can.”
3. TARES ABOUT.GREAT RITAIN AND IRELAND.
. s . (] . .
A New Edition, greatly improved, and cmbellisfed with One Hundred
and Thirty-two (Tn?f‘l’rice 7x. 6d. m fancy boards. ¢ * »
‘These volumes by v Parley are now universally aduutted ito every fiumly,
aml purticilu Iy among the Quakers, yhose methd of nuing them Iy mteresting 4
gng of the children reads some mu-rc-swng fact, the rest sit gl and hear ; sometimes
they are requested to repeat the sulistance of herr reading rerbally (by word of
mouth.) at others they write st on slates. dlhns gy these meass a habat 1saformed of
am\ndm‘» what they hear and read; a hate u&urt-ul 1mportance, but very much
neglected. 4 Tautlys ey they ealtivate the tacalths ofattention and memory.  Aund
o relatga stqrv in thisevay, which we 'w«du-urd or read, wignt 15 1t but lcasing
o comgfhset More thea all, they learn to THINK - And f there be any one thing
which should be wrzed npon the yorng agam and agam, it 1s LEARN 10 CHINK.”

. TALES ABOUT THE SEA. AND THE ISLANBS'
P \ IN THE PACIFIC OCE®N. a2
|

2 ..
The Second Edffitiog, enlarged.  Embgllished® with numemus’ Cuts,
Price 4%, 6d. in faif®§ boards.

L[] . F
“The recent lm\slvmus.wmthor n’ﬂ 1itealamitous resilty m\’uuraxlmms. make us
cake up ohis \@ume in the hoge of soothing our unxiety lural whose ' march 1son
the moyntdin duves, and home upon the deep ' The char of 11 yraphic deserip-
trons and fasinaung tales {ell on_usevith all the power of enghuntment. It s a
livelg little golume, well gdaptgg for the instrucuon and amusenau of children.’
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A Nclv and very greatly mpro\'ed Edmon. W]th One Hundred an
Cuts. Price 4s. 6d. boay

“ 'I'hl: beautiful volume o u.t.ru ly weill dpted ia knmrledge €
astronomica. science to the youthful yhderstundiy's.  Poter in 80 hland and earhes
in his manner, that he never fails tg 4’ in man‘:!ﬁ.md rafse curiosity : he then use
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With Maps and E'ng Price 44, 6d. bound. L
~ “What! Petey P * 4 m? Yeés, gml&e‘"ﬂ-adm. Parjay lgntn- u ou\h
stagding he ki~ <0 affen Yaivned your attention, he holds oys.at the clos 18 voR

volume, the following gheent: * Thongh 1 now bid you farewill, it 18 v‘MMne h
of our meeting agnin, ~ 'We have called this b threat but we' mean a pr gise ;
really 86 Jong 4s Parley mynuses gnd instre.2ts, in the manner be hitlrerto be _dane,
cnre ‘not liow often wé garat, As an inatructor of youth, to us e appe.A¥just

ases eXhaigstions wwen of infbrmation. inculentea lessons of morali
r«-ll ow.-,nu doon it vo plensantly, that ishportant knowa. ' =18 impnricd as u
tion ;' hia pupils rejolce in hls prosence, and work hard and successfully, and ull
nme fuu.y they are at play.”

8. UNIVERSAL HISTQRY BASED ON GFDGRAPH‘I-
For the Use of Families. Tlfusteafed by Maps. Pricg 4 6d. bound
9. TALES ABQUP CHRISTMAS. Price™s o,

.10. TALES ABOUT THK UNITED.STATES QF
AMERICA. Price 4s. 6d. .

4 * The works puhlished und.;r the title of PETER ParLry’s TaLks
conrist chiefly of mifitters of fact. In them truth and ’uowledge a
presented=n a guise astattractive to the youthfyl mind as that in whi
fiction has generally been arrayed; dnd no expense has been symred
getting them ap, xither as regartls *he Vi cerary, or graphic, departne
men of first rate :,bl ligles hiving been engaged, in the com detios. of +
Series of pepular “¥wks for Youth. A Volume will ‘be poblis)
'n.bout evr,ry-thm; Muaﬂw il the whole series is completed.
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