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F. J. HonTinaToN & Co. have recently published, in one small
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and to children, this result of his labours.”—/irs. Sigourney.
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PUBLISHER’S NOTICE.

In presenting a new edition of this work to the }mthc‘ it is pro-
:::ltlo mt out several very important improvements which have
e !

Dr. Dick of Scotland, so well known both in Europe and in this
country, as the author of the Christian Philosopher, and other
scientific and mulu works, has prepared, expressly for the
work, an Fulroduction on the Advantages of the Study of Asirone-
my. 8o far as authority and name can go to give currency to the
work, and to establish the confidence of teachers in it as a pr.
‘text book, this simple fact, the glelblisher flatters himself, furnishes
every testimonial which can be desired: beside which, the con-
tributions of Professor Olmsted, of Yale College, cannot but be
read with extreme interest.

The work has been thoroughly revised, and the errors of for-
mer editions corrected: subsequent to which, it has undergone a
thorough examination from one of our most eminent mathema-
ticians and astronomers. It will be obeerved thas several new
Chapters, on the important subjects of Planda;{ﬁolion, The Phe-
womena of Day and Night, The Seasons, The Txdes, Thcobhm )
:{l r:d. Ecliptic, The Precession of the Eguinoxes, ¢-c., have

1t is only necessary to observe the Atlas, to discover that the
Plates have been engraved entirely anew, upon steel, and in a
very superior and beautiful style. 'The figures of the Constella-
tions are far more natural and spirited than those of the former
Atlas. Especially, the characters which represent the stars are
distinet, =0 that the pupil can discern, at once, to what class they
betong. One new plate has been introduced, illustrating fo the

, sthe Relative Magnitudes, Distances, and Positions of the dif-
g‘mt bodies which compose the Solar S8ystem. This plate the
teacher will find to be of very important service, and to aid him
much in his verbal explanations. The arrangement of the Plates
in the iresem Atlas, is such, that the teacher and pupil can easily
place them, in mind, so as to have a distinct view of the entire
surface af the visible Heavens,

Such are the principal improvements which have been madas
in the work. They speak for themselves. The publisher knows
not wha could express his satisfaction with the %u.t, or his hopes
for the furure success of the work, better than such improv ments



PREFACE.

1 mave long felt the want of a Class Book, which should be to the
starry heavens, what Geography is to the earth ; a work that should
exhibit, by means of appropriate delineations, the scenery of the
heavens : the various constellations arranged in-their order, point
out and classify the principal stars, according to their magnitudes
and places, and be accompanied. at the same time, with such
familiar exercises and illustrations, adapted to recitation, as shouid
bring it within the pale of popular instruction, and the scope of
juvenile understandings.

Such a work [ have attempted to supply. I have endeavored to
make the descriptions of the stars so familiar, and the instructions
for finding them so plain, that the most inexperienced should not
fail to understand them. In accomplishing this, f have relied but
little upon globes and maps, or books. 1 very early discovered

_that it was an easy matter to sit down by a celestial globe, and, by
meaus of an approved catalogue, and the help of alittie graduated
slip of brass, make out, in detail, a minute description of the
stars, and discourse quite familiarly of their position, magnitude
and arrangement, and that when all this was done, { had indeed
given the pupil a few additional facilities for finding those stars
upon the arrificial globe, but which left him, atter all, about as
ignorant of their apparent situation in the heavens, as before. I
came, at length, to the conclusion, that any description of the stars,
to be practically useful, must be made from a carefal observation
of the stars themselves, and made at the time of observation.

To be convinced of this, let any person sit down to a celestial

lobe or map, and from this alone, make out & set of instructions
in regard to some favorite constellation, and then desire his pupil
to trace out in the firmament, by means of it, the various stars
which he has thus described. The pupil will find it little better
than a fancy sketch. The bearings and distances, and especially,
the comparative brightness, and relative positions, will rarely be
exhibited with such accuracy that the young observer will be in-
spired with much confidence in his guide.

1 have demonstrated to myself at least, that the most judicious
instructions to put on paper for the guide of the young in this study
are those which [ have used most successfully, while in a clear
evening, without any chart but the firmament above, I have
pointed out, with my finger, to a group of listeners, the various
stars which compose this and that constellation. *

In this way, the teacher will describe the stars as they actually
appear to the pupil—taking advantage of those obvious and more
striking features that serve to identify and to distinguish them
from all others. Now if these verbal instructions be committed to
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‘writing and placed in the hands of any other pupil, they will an-
swer nearly the same end. This is the method which I'have par-
sued in this work. The descriptive part of it, at least, was not
composed by the light of the sun, principally, nor of a lamp, but
by the light of the stars themselves, Having fixed upon the most
conspicuous star, or group of stars, in each constellation, as it

d the meridian, and with & pencil carefully noted all the
identifying circumstances of position, bearing, brightness, number
and distance—their geometrical allocation, if any, and such other
descriptive features as seemed most worthy of notice, I then re-
tarned to my room to transcribe and classify these memoranda in
their proper order; repeatiug the same observations at different
hours the same evening, and on other evenings at various periods,
for @ succession of years; always adding such emendations as sub-
sequent obeervations matured. To satisfy myself of the applica-
bility of these descriptions, | have given detached portions of them
to different pupils, and sent them out to find the stars; andI have
generally had the gratification of hearing them report, that « eve
thing was just as I had described it.” 1f a pupil foand any diffi-
calty in recognizing a star, I re-examined the description to see if
it conld be made better, and when I found it susceptible of im-
provement, it was made on the spot. It is not pretended, however,
that there is not yet much room for improvement; for whoever
undertakes to delineate or describe every vigible star in the heav-
ens, assumes a task, in the accomplishment of which he may well
claim some induigence.

The maps which accompan? the work, in the outlines and ar-
rangement of the consteliations, are essentially the same with
those of Dr. Wollaston. They are projected upon the same prin-
ciples as maps of Geegraphy, exhibiting a faithful portraiture of
the heavens for every month, and consequently for every day in the
year, and do not require to be rectified, for that purpose, like globes.

They are calculated, in a good measure, to supersede the neces-
sity of celestial globes in schools, inasmuch as they present a more
natural view of the heavenly bodies, and as nearly all the prob-
lems which are pecaliar to the celestial globe, and a great num-
ber besides, may be solved upon them jin a very simple and satis-
factory manner, They may be put jnto the hands of each indi-
vidual in a class at the same time, but a globe cannot be. The
student may conveniently hold them before his ege to guide
his survey of the heavens, but a globe he cannot. There is not a
eonspicuous star in the firmament which a child of ten years may
not readily find by their aid. Besides, the maps are always right
and ready for use, while the globe is to be rectified and turned to
a particular meridian ; and then if it be not held in that position
for the time being it is liable to be moved by the merest accident
or breath of wind. .

- There is another consideration which renders an artificial globe

of very little avail as an auxiliary for acquirinF a knowledge of

the stars while at school. It is this;—the pupil spends one, per-

haps two weeks, in solving the problems, and admiring the fig-

ures on it, in which time it has' en turned round and round &
i
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hundred times; it is then returned safely to its case, and some
months afterwards, or it may be the next ¢vening, he directs his
eye upwards to recognize his acquaintance among the stars. He
may himself able to recollect the names of the principal stars,
and thie uncouth forms by which the constellations are picture(i .
out; but which of all the positions he has placed the globe in, is
now so present to his mind that he is enabled to identify it with
any portion of the visible heavens 1
€ looks in vain to see :
“ el Gorgons, Hydras
ki:(lim ‘;S:i Sldultx.eur::- bhlzen:l’ongy the l:Il::’."

He finds, in short, that the bare study of the globe is one thing,
and that of the heavens quite another ;-and he arrives at the con-
clusion, that if he would be profited, both must be stadied and
compared together. This, since a class is usually furnished with
but one globe, is impracticable. In this point of view also, the
maps are preferable.

I have endeavored to teach the Geography of the heavens in
nearly the same manner as we teach the Geography of the earth.
‘What that does in regard to the history, situation, extent, popula-
tion and principal cities of the several kingdoms of the earth, I
have done in regard to the coustellations; and 1 am persvaded,
that a knowledge of the one may be as easily obtained, as of the
other. The systems are similar. It is only necessary to change
the terms in one, to render them applicable to the other. For this
reason, I have yielded to the prefergnce of the gublisher in calling
this work * Geography of the Heavens,” instead of URANOGRAPEY,
or some other name more etymologically apposite.

. _ That a serious contemplation of those stupendous works of the
Most High, which astronomy unfolds, is calculated above all
other departments of human knowledge, to enlarge and invigorate
the powers of religious contemplation, and subserve the interests
of rational l;:ie , we have the testimony of the most illustrious
characters that have adorned our race, :

If the work which I now submit, shall have this tendency, I shall
not have written in vain. Hitherto, the science of the stars has
been but very sxlFe:ﬁcially studied in our schools, for want of

roper helps. hey have continued to gaze upon the visible

eavens without comprehending what they saw. They have cast
a vacant eye upon the splendid pages of this vast volume, as chil-
dren amuse themselves with a book which they are unable to read.
They have caught here and there, as it were, a capital letter, or &
picture, but they have failed to distinguish those smaller charac-
ters on which l{e sense of the whole depends. Hence, says an
English Astronomer, “ A comprehensive work on Descriptive As-
tronomy, detailing, in a popular manner, all the facts which have
been ascertained respecting the scenery of the heavens, accom-
panied with a variety of striking delineations, accommodated to the
capacity of youth, is a desideratum.” How far this desirable end
is accomplished by the following work, I humbly leave to the
public to decide.

Hurtford, Feb, 1833,
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INTRODUCTION.

ADVANTAGES OF THE STUDY OF ASTRONONY.

BY
THOMAS DICK, LL.D.

AsTtroNOMY is a science which has, in all ages, engaged the at-
. tention of the poet, the philosopher, and the divine, and been the
subject of their study and admiration. Kings have descended from
their thrones to render it homage, and have sometimes enriched it
with their labors; and humble shepherds, while watching their
flocks by night, have beheld with rapture the blue vault of heaven,
with its thousand shining erbs moving in silent grandeur, till the
morning star announced the approach of day. ’Ishe study of this
science must have been co-eval with the existence of man. For
there is no rational being who, {or the first time, has lifted his eyes
to the nocturnal sky, and beheld the moon walking in brightness
among the planetary orbs and the host of stars, but must have been
struck with awe and admiration at \he splendid scene, and its sub-
lime movements, and excited to anxious inquiries into the nature,
the motions, and the destinations of those far-distant orbs. Com-
pared with the splendor, the amplitude, the august motions, and
the ideas of infinity which the celestial vault presents, the most
resplendent terrestrial scenes sink into inanity, and appear un-
worthy of being set in competition with the glories of the sky.
Independently of the sublimity of its objects, and the pleasure
arising from their contemplation, Astronomy is a study of vast
utility, in consequence of its connection with terrestrial arts and
sciences, many of which are indebted to the observations, and the
principles of this science, for that degree of perfection to which
they have attained.
xstronumy has been of immense utility to the science of

‘GEOGRAPHY;

for it is chiefly in consequence of celestial observations that the
true figure of the earth has been demonsirated and its density as-
certained. It was from such observations, made on the mouatain
Schehallien in Scotland, that the attraction of mountains was de-
termined. The observations were made by taking the meridian
distances of different fixed stars near the zenith, first on the south,
and afterwards on the north side of the hill, when the plumb line
of the Sector was found, in both cases, to be deflected from the
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scrpcndicular towards the mountain; and, from calcalations
ounded on the quantity of this deflection, the mean density of the
earth was ascertained. [t was likewise by means of celestial ob-
servations that the length of a degree of the meridian was measur-
ed, and the circamference of the globe, with all its other dimen-
sions, accurately ascertained; for, to ascertain the namber of
degrees between any two parallels on the Earth’s surface, obeerva-
tions must be taken, with proper instrumeunts, of the sun or of the
stars, at different stations; and the accurate measurement of the
terrestrial distance between any two stations or parallels, partly
. depends on astronomical observations combined with the princi-
ples and operations of Trigonometry. So that without the aids of
this science, the figure and density, the circumference and diame-
ter of our terrestrial habitation, and the relative position of places
on its surface, could never have been ucenaines.o‘
Astronomy is likewise of great utility to the art of

NAVIGATION;

without a certain knowledge of which the mariner could never
have traced his course through pathless oceans to remote regions
—the globe would never have been circumbpavigated, nor an inter-
course opened between the inhabitants of distant lands. It is of
essential importance to the navigator, not only to know the situa-
tion of the port to which he is bound, hut also to ascertain with
precision, on what particular portion of thé terraqueous globe he
is at any time placed—what course he is pursuing—how far he
has traveled from the port at which he emgarked—what danger-
ous rocks or shoals lie near the line of his course—and in what
direction he must steer, in order to arrive, by the speediest and the
safest course, to his destined haven. It is only, or chiefly, by as-
tronomical observations that such particulars can be determined.
By accarately observing the distance between the moon and cer-
tain stars, at a particular time, he can calculate his distance Ensat
or West from a given meridian; and, by taking the meridian
altitude of the sun or of a star, he can learn his distance from the
Equator or from the poles of the world. In such observations, a
knowledge of the constellations, of the pole-star, and of the general
positions of all the stars of the first and second magnitude, is of
particular importance ; and, therefore, a navigator who is unac-
quainted with the science of the heavens, ought never to be ap-
gointed to conduct a ship through the Indian, the Atlantic, or the
acific oceans, or through any portions of the sea which are not
within sight of land. By the observations founded on astronomi-
cal science, which have been made in different regions mari-
ners and travelers of various descriptions, the latitudes and
longitudes of the principal places on the globe, and their various
bearings and relations have been determined, so that we can now *
take a view of the world we inbabit in all its multifarious aspects,
and direct our course to any quarter of it, either for business, for
pleasure, or for the promofion of philanthropic objects. Thua
Astronomy has likewise become of immense utility to Tyade an
Commerce, in opening up new emporiums for our manufacture. in
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augmenting and mu]tiplﬁing the sources of wealth, in promoting
an intercourse between the most distant nations, and enabling us
to procure, for our accommodation or luxury, the productions of
every climate, If Science has now explored almost every region;
if Politics and Philosophy have opened a communication between
the remotest inhabitants of the globe; if alliances have been form-
ed between the most distant tribes of mankind; if Traflic has
explored the multifarious productions of the earth and seas, and
transported them from one country to another, and, if heathen
lands and barbarous tribes have been * visited with the Day-spring

frum on high, and the knowledge of salvation,”—it is owing to,

the aids derived from the science of the stars, without which the
continents, the islands, and ‘the different aspects of our globe
- would never have been explored by those who were separated
from them by intervening oceans.
This science has been no less useful to

AGRICULTURE

and to the cultivators of the earth. The successful cultivation of

the soil depends on a knowledge of the course of the sun, the exact
_ length of the seasons, and the periods of the year most proper for

the operations of tillage and sowing. The ancients were directed

in these operations, in the first instance, by observing the courses

of the moon, and that twelve revolutions of this luminary cor-

responded nearly with one apparent revolution of the sun. Bat

ﬁmri(:lg the coincidence not exact, and that the time of the seasons
was changing—in order to know the precise bounds of the sun’s
annual course, and the number of days corresponding to his ap-
parent yearly revolution, they were obliged to examine with care
what stars were successively obscured in the evening by the sun,
or overpowered by the splendor of his light, and what stars were
beginning to emerge from his rays, and to re-appear before the
dawn of the morning. By certain ingenious methods, and nu-
merous and attentive observations, they traced out the principal
stars that lay in the line of the sun’s apparent course, gave them
certain names by which they might be afterwards distinguished,
and then divide! the circle of the heavens in which the sun ap-
pears to move, first into quadrants, and aflerwards into 12 equal

arts, now called the signs of the Zodiac, which they distinguished

y names corresponding to certain objects and operations con-
nected with the different seasons of the year. Such were the
means requisite to be used for ascertaining the length of the year,
and the commencement of the different seasons, and for directing
the labors of the husbandman ; and, were the knowledge of these
things to be obliterated by any extensive moral or physical con-
vulsion, mankind would again be under the necessity of having
recourse to astronomical observations for determining the limits
of the solar year, and the course of the seasons. Although we
find no difficulty, in the present day, and require no anxious ob-
servations, in determining the seasons, yet, before astronomical
observations were made with some degree of accuracy, the ancient
Greeks had to watch the rising of Arcturus, the Plei and Qriom,
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to mark their seasons, and to determine the r time for their
agricaltural labors. The rising of the star Sinus along with the
sun, announced to the Egyptians the period when they might ex-
pect the overflowing of the Nile, and, consequently, the time when
they were to sow their grain, cut their canals and reservoirs, and
me the way for their expected harvest.
'he science of -
CHRONOLOGY

likewise depends on celestial observations. The knowledge of an
exact measure of time is of considerable importance in arranging
and conducting the affairs of life, without which, society in its
movements would soen run into confusion. For example, if we
could not ascertain, within an hour or two, when an assembly
or any concourse of hifinan beings was to meet for an important
purpoee, all such purposes would soon be frustrated, and human
improvement prevented. Our ideas of Zime or succession in dura-
tion, are derived from motion; and in order to its being divided
into equal parts, the motions on which we fix as standards of
time must constant and waiform, or at least, that any slight
deviation from uniformity shall be capable of being ascertained.
But we have no uniform motion on earth by which the lapse of
duration can be accurately measured. Neither the flight of birds,
the motion of the clouds, the gentle breeze, the impetuous whirl-
wind, the smooth-flowing river, the roaring cataract, the falling
rain, nor even the flux and reflux of the ocean, regylar as they
generally are, could afford any certain standard for the measure
of time. It is, therefore, to the motion of the celestial orbs alone
that we can look for a standard of duration that is certain and in-
variable, and not liable to the changes that take place in all terres-
trial movements. Those magnificent globes which roll around-as
m the canopy of the sky—whether their motions be considered as
real or only apparent, move with an order and regularity which is
not found 1n any physical agents connected with our globe; and
when from this quarter we have derived any one invariable mea~
sure of time, we can subdivide it into the minutest portions, to
subserve all the purposes of civil life, and the improvements of
science. Without the aids of astronomy, therefore, we shouid have
had no accurate ideas of the lapse of time, and should have been
obliged, like the rude savage of the desert, to compute our time b{
the falls of snow, the succession of rainy seasons, the meiting o
the ice, or the progress and decay of vegetation.

Celestial observations, in consequence of having ascertained a
regular measure of time, have enabled us to fix cAronological dates,
and to determine the principal epochs of History. Many of those
epochs were coincident with remarkable eclipses of the sun or
moon, which the ancients regarded as prognostics of the loss of
batiles, the death of monarchs, and the fall of empires ; and which
are recorded in connection with such events, where no dates are
mentioned. ‘The astronomer, therefore, knowing the invariable
movements of the heavenly orbs, and calculating backwards
through the past periods of time, can ascertain what remarkable
eclipses must have been visible at any particalar time and place,
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and consequently, can determine the ise date of contempora
events, Calvisius, for example, fom his Chronology on lz
eclipses of the sun, and 127 of the moon, which he bad calculated
for the purpose of determining epochas and settling dates. The
grand conjunction of the planets Jupiter and Saturn, which occurs
once in 800 years, in the same point of the zodiac, and which has -
happened only eight times since the Mosaic Creation, furnishes
Chrunology with incontestable proofs of the date of events, when
such phenomena happen to be recorded. On such data, Sir Isaac
Newton determined the period when Thales the philosopher flour-
ished, particularly from the famous eclipse which he predicted,
and which happened just as the two armies under Alyaltes, king
of Lydia, and Cyaxares the Mede were engaged; and which has
been calculated to have happened in the 4th year of the 43d Olym-

iad, or in the year before Christ 603. On similar grounds Dr.

alley, a celebrated astronomer of the last century, determined
the very day and bour of the landing of Julius Cesar in Britain,
merely from the circumstances stated in the # Commentaries ” of
that illustrious general.
Astronomy has likewise lent its aid to the

PROPAGATION OF RELIGION,

and the conversion of the heathen world. For without the light
derived from this celestial science, oceans would never have been
traversed, por the continents and islands explored where benighted
mations reside, and, consequently, no messengers of Peace could
have been dispatched to teach them * the knowledge of salvation,
and to guide their steps in the way of peace.” But, with the di-
rection afforded by the heavenly orbs and the magnetic needle,
thousands of Christian missionaries, along with millions of bibles,
may now be transported to the most distant continents and islands
of the ocean, to establish among them the -* Law and Testimony ”
of the Most High—to illume the darkness and counteract the
moral abominations and idolatries of the Pagan world. If the

redictions of ancient prophets are to be fulfilled ; if the glory of

ehovah is to cover the earth; if  the isles afar off,” that have
not yet heard of the fame of the Redeemer, nor seen his glory, are
to be visited with the “ Day-spring from on high,” and enrolled
among the citizens of Zion; if the world is to be regenerated, and
Righteousness and Praise to spring forth before all nations—those
grand events will be accomplished partly through the influence
and direction of those celestial luminaries which are placed in the
firmament to be for signs, and for seasons, and for days and years,
The light reflected from the material heavens will lend its aid in
illuminating the minds of the benighted tribes of mankind, till
they be prepared for being transported into those celestial man-
sions where knowledge shall be perfected, and sovereign power
triumphant. It will be likewise from aid derived from the heav-
enly orbs that the desolate wastes of the globe in ever¥1 region will
be cultivated and replenished with inhabitants. For the Almighty
 created not the earth in vain, but furmed it to be inhabited ;" and
bis purpose in this respect must uitimately be accomplished ; and
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the proress of peopling and cultivation is now going forward in
New Holland,%in Diemen’s Land, Africa, the Western States
of America, and other regions wbere sterility and desolation have
prevailed since the universal Deluge. But how could colonies of
men be transported from civilized natjons to those distant regions
unless by the guidance of celestial iumibaries, and by the aid of
those arits which are founded on the observations of astronomy %
So that this science exerts an extensive and beneficial influence
over the most important affairs of mankind.

In short, astronomy, by unfolding to us the causes of certain
celestial pbenomena, has tended to

DISSIPATE SUPERSTITIOUS NOTIONS

and vain alarms. In former ages the approach of a blazing com:

or a total eclipse of the sun or moon, were regarded with unive

consternation as prognostics of impending calamities, and as har-

bingers of Divine vengeance. And even in the present day, sach

" potions prevail among most of those nations and tribes lgat are
unacquainted with astronomical science. During the darkness
occasioned by a solar eclipse, the lower orders of Turkey have
been seen assembling in clusters in the streets, gazing wildly at
the sun, running about in wild distraction, and firing volleys of
muskets at the sun to frighten away the monster by which lh3
supposed it was about to be devoured. The Moorish son

" death, or the howl they make for the dead, has been heard, on
such occasions, resoum{ing from the mountains and the vales,
while the wumen brought into the streets all the brass pans, and
vessels, and iron uten:ifs they could collect, and striking them with
all their force, and uttering dreadful screams, occasioned a horrid
noise that was heard for miles around. But asironomy has put to
flight such terrific phantoms and groundless alarms, by unfolding
to us the true causes ot all such phenomena, and showing us that
they happen in exact conformity with those invariable laws by
which the Almighty eonducts the machine of the universe—that
eclipses are merely the effects of the shadow of one opaque globs
falling upon another, and that comets are bodies which move in
regular, but long elliptical orbits—which appear and disappear in
stated periods of time, and are destined to subserve some grand
and beneficent designs in the s{slem 1o which they belong. So
that we may now contemplate all such celestial phenomena, not
only with composure and tranquillity, but with exnltation and de-
light. In shorl, astronomy has undermined the absurd and falla-
cious notions by which the professors of Judicial Asirology have
atiempted to impose on the credulity of mankind, under pretence
of disclosing the designs of Fuate, and the events of futurity. It
shows us, that the stars are placed at immeasurable distances
from our terrestrial sphere—that they can have no influence upon
the earth, but what arises from the law of universal gravitation—
that the great end for which they were created was to diffuse light,
and o perform other important services in regions infinitely die-
tinct from the sphere we occupy—that the planets are bodies of
different sizes, and somewha; similar to the globe on which we
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live—that all their aspects and conjunctions are the result of phy-
sical laws which are regular and immutable—and that no data
can be ascertained. on which it can be proved that they exert a
moral influence on the temperaments and destinies of men, except
in so far as they tend to raise our affections to their Almighty
Author, and’ excite us to confide in his care, and to contemplate
the effcts of his wisdom and omuipotence. The heavens are set
before us, not as the  Book of Fate,” in which we may pry into
the secrets of our future destiny, which would only serve to de-
stroy activity, and increase the pressure of our present afftictions—
put as the *“ Book of God,” in which we may read his wondrous
works, contemplate the glory of his eternal empire, and be excited
10 extend our views to those expansive scenes of endless felicity
which await the faithful in the realms above.

Independently of the considerations above stated, the study of
astronomy is attended with many advantages in a moral, intel-
lectual, and religious point of view.

1. This depariment of science unfolds to us the most striking dis-
plays of the perfections of the Deity—particularly the grandeur of
his Omnipotence. His Wisdom is conspicuously displayed in the
general arrangement of the heavenly orbs, particularly in refer-
ence to the globes which compose the solar system—in placing
near the center of this systewn that immense luminary the Sun,
from whence light and heat might be distributed, in due propor-
tion, to all the worlds that roll around it—in nicely proportioniog
the motions and distances of all the planets, primary and second-
ary—in uniting them in one barmonious system, by one grand
universai law which. prevents them from flying off in wild confu-
sion through the infinity of space—in the constancy and regularity
of their motions, no one interfering with another, or deviating
from the course prescribed—in the exactness with which they run
their destined rounds, finishing their circuits with so much ac-
curacy as not to deviate from their periods of revolution the hun-
dredth part of a minute in a thousand years—in the spherical
figures given to all those mighty orbs, and the diurnal motions
impressed upon them, by which a due proportion of light and heat
is diffused over every part of their surface. The Benevolence of
the Deity shines no less conspicuous in those upper regions, in
ordering all the movements and arrangements of the celestial
globes so as to act in subserviency to the comfort and happiness
of sentient and intelligent beings. For, the wisdom of God is
never employed in devising means without an end; and the grand
end of all his arrangements, in so far as our views extend, is the
communication of happiness; and it would be inconsistent with
the wisdom and other perfections of God not to admit, that the
same end is kept in view in every part of Ais dominions, however
far removed from the sphere of our contemplation. The heavens,
theretore, must be considered as presenting a boundless scene of
Divine benevolence. For they unfold to view a countless number
of maguoificent globes, calculated to be the habitations of various
orders of beings, and which are, doubiless, destined to be the
abodes of intellectual life. For the character of the Deity would
be impeached, and his wisdom virtually denied, were we to sup-
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pose him to arrange and establish a magnificent series of means
without an end corresponding, in utility and digaity, to the gran-
deur of the contrivance. 'When, therefore, we consider the innu-
merable worlds which must exist throughout the immensity of
space, the countless myriads of intelligences that people them, the
various ranks and orders of intellect that may exist among them,
the innumerable diversified arrangements which are made for
promoting their enjoyment, and the peculiar displays of Divine
benignity enjoyed in every world—we are nted with a scene
of Divine goodness and beneficence which overpowers our con-
ceptions, and throws completely into the shade il that we perceive
or enjoy within the confines of this sublunary world. And, al-
though the minute displays of Divine benevolente in distant
worlds are not yet particularly unfolded to our view, yet this cir-
cumstance does not prove that no such displays exist;—and as we
are destined to an immortal life in another region of creation, we
shall, doubtless, be favored with a more expansive view of the
gﬂ‘ects of Divine benignity in that eternal scene which lies be-
ore us.

But this science exhibits a more striking display than any other
of the Omnipotent energies of the Eternal Mind. It presents before
us objects of overpowering magnitade and splendor—planetary
globes a thousand times larger than the earth—magnificent rings
which would nearly reach from the earth to the moon, and would
inclose within their vast circumference 500 worlds as large as
ours—suns a million times larger than this earthly ball, diffusing
their light over distant worlds—and these suns scattered in every
direction through the immensity of space, at immeasurable dis-
tances from each other, and in multitudes of groups which no man
can number; presenting to the eye and the imagination a per-
spective of starry systems, boundless as immensity. It presents to
our view motioms so astonishing as to overpower and almost ter-
rify the imagination—bodies a thousand times larger than the
earth flying with a velocity of 29,000 miles an hour, performing
circuits more than three thousand millions of miles in circumfer-
ence, and carrying along with them a retinae of revolving worlds
in their swift career; nay, motions, at the rate of 880,000 miles
an hour, have been perceived among the celestial orbs, which as
far surpass the motions we behold around us in this lower world,
as the heavens in height surpass the earth. Such motions are
perceived not only in the solar system, but in the most distant re-
gions of the universe, among double stars—they are regular -and
uninterrupted—they have been going forward for thousands, per-
haps for millions of years—there is perhape no body in the uni-
verse but is running its round with similar velocity ; and it is not
unlikely that the whole machine of universal natare is in per-
petual motion amidst the si)aces of immensity, and will continue
thus to move throughout all the periods of endless duration. Such
objects and such motions evidently display the omnipotence of the
Creator beyond every other scene which creation presents; and,
when seriously contemplated, cannot but-inspire us with the most
lofty and impressive conceptions of the eternal power ” and ma-
jesty of Him who sits on the throne of the universe, and by whom
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all its mighty movements are conductel. Tkey demonstrate, that
his agency is universal and wnconérollable—that he is able to ac-
complish all his designs, however incomprehensible to mortals—
that no created being can frustrate his purposes, and that he is
worthy of our highest affection, and our incessant adoration.

2. Astronomy is_Flays before us the extent and ‘irmmteur of God's
untversal empire, The globe we inhabit, with all its appendages,
forms a portion of the Divine empire, and. when mibutely investi-
gated,'exhibits a striking display of its Creator's power, benignity,
and intelligence. But it forms only one small province of his uni-
versal dominions—an almost undistinguishable speck in the great
map of the universe: and if we confine our views solely to the
limits of this terrestrial ball, and the events which have taken

lace on its surface, we must form a very mean and circumscribed
idea of the extent of the Creator’s kingdom and the range of his
moral government. But the discoveries of astronquny have ex-
tended our views to other provinces of the empire of Omnipotence,
far more spacious and magnificent. They demounstrate, that this
earth, with all its vast oceans and mighty continents, and numer-
ous population, ranks among the smaller provinces of this em-
pire—that the globes composing the system to which it belongs,
without including the san,) contain an extent of territory more
an two thousand times larger than our world—that the sun
himseif is more than 500 times larger than the whole, and
that, although they were all at this moment buried in oblivion,
they would scarcely be missed by an eye that could survey the
whole range of creation. They demonstrate, that ten thousands
of suns, and ten thousand times ten thousands of revolving worlds,
are dispersed throughout every region of boundless space, dis-
pladving the creating and supporting energies of Omnié.)o(ence'
and consequently, are all under the care and superiniendence of’
Him « who doeth according to his will in the armies of heaven,
and among the inhabitants of the earth.” Such an empire, and
such only, alppears corresponding to the perfections of Him who
has existed from eternity past, whose power is irresistible, whose
goodness is unbounded, and whose presence fills the immensity of
ce; and it leads us to entertain the most exalted sentiments of
admiratioq &t the infnite inlelligence implied in the superintendence
of such vast dominions, and at the boundless beneficence displayed
among the countless myriads of sensitive and intellectual beings
which must people his wide domains. .

3. The objects which this science discloses, afford subjects of
sublime contemplation, and tend to elevate the soul above vicious pas-
sions and gruveling pursuits. In the hours of retirement and soli-
tude what can be more delightful, than to wing our way in imagi-
pation amidst the splendid objects which the firmament displays
—to take our flight along with the planets in their wide career—
to behold them-ranning their ample rounds with velocities forty
times swifter than a cannon ball—to survey the assemblages of
their moons, revolving around them in their respectives orders,
and carried at the same time, along with their primaries, through
the deptns of space-—to contemplate the magnificent arches which
adorn the firmament of Saturn, whirling round that planet at the
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rate of a thousand miles in a minute, and displaying their radi-
ance and majestic movements to an admiring population—io add
scene 1o scene, and magnitude to magnitude, till the mind acquire
an ample conception of such august ohjects—to dive inio the
depths of infinite space till we be surrounded with myriads of suns
and systems of worlds, extending beyond the range of mortal com-
prehension, and all running their appointed rounds, and accom-
plisking the designs of beneficence in obedience to the mgndate of
their Almighty Author? Such objects afford mauer for rational
conversation, and for the most elevated contemplation. In this
ample field the most luxuriant imagination may range at large,
re[preseming scenes and objects in endless variety and extent; and,
afler its boldest excursions, it can scarcely go beyond the reality
of the magnificent objects which exist within the range of creating
power and intelligence.

The trequent contemplation of such objects tends to enlarge the
capacity of the mind, to ennoble the human faculties, and raise the
soul above groveling affections and vicious pursuits. For the
dispositions of mankind aod their active pursuits generally cor-
respond to the train of thought in which they most trequently in-
dulge. If these thoughts run among puerile and vicious objects,
such will be the general character of their affections and conduct.
If their train of thinking take a more elevated range, the train of
their actions, and the passions they display, will, in some measare,
be correspondent.

Can we suppose, that a man whose mind is daily conversant
with the noble and expansive objects to which [ have adverted,
would have his soul absorbed in the pursuits of ambition, tyranny,
oppression. war, and devastation ?

ouid he rush like a madman through burning cities, and
mangled carcasses of the slain, in order to trample underfoot the
rights of mankind, and enjoy a proud pre-eminence over his fel-
lows—and find pleasure in such accursed pursuits

‘Would he fawn on statesmen and princes, and violate every
moral principle, in order to obtain a pension, or a post of ogeulence
or honor ? gVould be drag his fellow-men to the stake, because
thedv worshiped God according to the dictates of their consciences,
and behold with pleasure their bodies roasting in the flimes ?

Would he drive men, women, and children from their homes,
loaded with chains and fetters, to pine in misery and to perish in
a distant land, merely because they asserted the n'%hts to which
lhg were entitled as citizens and as rational beings

r, would he degrade himself below the level of the brates by a
daily indulgence in rioting and drunkenness, till his faculties were
benumbed, and his body found wallowing in the mire 3

It is scarcely possible to suppose that such passions and conduct
would be displayed by the man who is habituall{ engaged in
celestial contemplations, and whose mind is familiar with the
august objects which the firmament displays. “If men were
taught to act in view of all the bright worlds which are looking
down upon them, they could not be guilty of those abominable
cruelties” which some scenes so mournfully display. 'We should
then expect, ihat the iron rod (c:;f oppression would be broken f

i
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ieces—that war would cease its horrors and devastations—that
rilberty would be proclaimed to the eaptives—that “ righteousness
would run down our streets as & river,” and a spirit congenial to
that of the inhabitants of heaven would be displayed by the rulers
of nations, and by all the families of the earth. For all the scenes
which the firmament exhibits have a tendency to inspire (ran-
qullity—to produce a love of karmony and order, o stain the pride
of kumanegrandeur—to display the riches of Divine bemeficence—to
excite admiration and reverence—and lo raise the soul tv God as the
Supreme Director of universal nature, and the source and center
of all true enjoyment;—and such sentiments and affections are
directly opposed to the degrading pursuits and passions which
bave contaminated the society of our world, and entailed misery
on our species. :
. I might have added, on this head, that the study of this subject
has a peculiar tendency to sharpen and imvigorate the mental fac-
ulties. It requires a considerable share of attention and of intel-
lectual acumen to enter into all the particulars connected with the
principles and facts of astronomical science. The elliptical form
of the planetary orbits, and the anomalies thence arising, the
mautatian of the earth’s axis, the causes of the seasons, the diffi-
calty of reconciling the apparent motions of the planets with their
real motions in circnlar or elliptical orbits, the effects produced
by centrifugal and centripetal torces, the precession of the equi-
noxes, the aberration of light, the method of determining the dis-
tances and magnitudes of the celestial bodies, inean and ap‘parent
time, the irregularity of the moon’s motion, the difficulty of form-
ing adequate ideas of the immense spaces in which the heavenly
bodies move, and their enormous size, and various other particu-
lars, are apt, at first view, to startle and embarrass the mind, as
if they were bevond the reach of its comprehension. But, when
this science is imparted to the young under the guidance of en-
lightened instructors—when they are shown not merely pictures,
globes and orreries, but directed to observe with their own eyes,
and with the assistance of telescopes, all the interesting phenomena
of the heavens, and the motions which appear, whetber real or
apparent—when they are shown the spots of the sun. the moons
and belts of Jupiter, the phases of Venus, the rings of Saturn, and
the meountains and vales which diversify the surface of the moon—
such objects tend te awaken the attention, to exgand the faculties,
to produce a taste for rational investigation, and to excite them to
more eager and diligent inquiries into the subject. The objects
appear so grand and novel, and strike the senses with so much
force and pleasure, that the mind is irresistibly led to exert all its
energies in those investigations and observations by which it
may be enabled to grasp all the principles and facts of t{e science.
Aund every difficulty which is surmounted adds a new stimulus to
the exertions of the intellect, urges it forward with delight in the
path of improvement, and thus invigorates the mental powers,
and prepares them for engaging with spirit and alacrity in every
other investigation.

4. The stugy of astronomy has a tendency fo moderate the pride
if man, and to promote dumilily. Pride is one of the distinguishing

ah
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characteristics of puny man, and has been one of the chief canses
of all the contentions, wars, devastations, oppressions, sysiems of
slavery, despotisms, and ambitious projects which have desolated
and demoralized our sinful world. \;el there is no disposition
more incongruous to the character and circumstances of man.
Perhaps there are no rational beings throughout the universe
among whom pride would appear more unseemly or incompatible
than in man; considering the abject sitmation in which he is
placed. He is expased to innumerable degradations and calami-
ties, to the rage of storms and tempests, the devastations of earth-
quakes and volcanoes, the fury of whirlwinds, and the temnpestuous
billows of the ocean, the ravages of the swerd, pestilence, famine,
and numerous diseases, and, at leagth, he must sink into the
grave, and his body become the companion of worms. The most
dignified and haughty of the sons of men are liable to such degra-
dations, and are frequently dependent on the meanest fellow-
creatures whom they despise, for the greater part of their accom-
modations and comiforts. Yer, in such circumstances, man, that
puny worm of the dust, whose knowledge is so limited, whose
follies are so numerous and glaring—has the effrontery to strut in
all the haughtiness of pride, and to glory in his shame, When
scriptural arguments and motives produce litile effect, I know no
considerations whick have a more powerful tendency to counteract
thie deplorable propensity of humaa beings than those which are
borrowed trom Lhe objecis connected with astronomy. They show
us what an insignificant being—what a mere atom, indeed, man
appears amidst the immensity of creation. What is the whole of
this globe, compared with the solar system, which contains a
mass of matter ten hundred thousand times greater 7 What is it
in comparison of the huadred millioas of suns and worlds which
the telescope has descried throughout the starry regions, or of that
infinity of worlds which doubtless Jie beyond the range of human
vision in the unexplored regions of immensity 1 What, then,is a
kingdom, or a province, or a barenial territory, of which we are
as proud as if we were the lords of the uuiverse, and for which
we engage ia 80 much devastatipn and carnage? What are they
when set in competition with the glories of the sky 1 Could we
take-our station on the lofty pinnacles of heaven, and look down
on this scareely distinguishable speek of earth, we should be ready
to exclaim with Scaeca, “Is it to this little spot that the great de-

- signs and vast desires of men are confined? Is it for this there is

8o much distarbance of nations, so much carnage, and so many
ruinous wars? O folly of deceived men, to imagine great king-
doms in the compass of an atom, to raise armies to divide a point
of earth with the sword!” It is unworthy of the dignity of an im-
mortal mind to have its affections absorbed in the vanishing
splendors of earthly grandeur, and to feel proud of the paitry pos-
sessions and distinctions of this sublunary scene. To foster a
spirit of pride and vain-glory in the presence of Him who * sitteth
on the circle of the heavens,” and in the view of the overwhelming
grandeur and immensity of his works, is a species of presumption
and arrogance of which every rational mind ought to feel asha~
ed. And, therefore, we have reason to believe, that those mt
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tudes of fools, * dressed in a little brief authority,” who walk in
all the loftiness of pride, have not yet considered the rank they
hold in the scale of universal being; and that a serious econtem-
plation of the immensily of creation would have a tendency to
convince us of our ignorance and nothingness, and to humble us
in the dust, in the presence of the Former and Preserver of all
worlds. We have reason 10 believe that the moust exalted beings
in the universe—those who are furnished with the most capacious

wers, and who have arrived at the greatest perfection in know-
edge—are distingnished by a proportional share of humility ; for,
jn proportion as they advance in their surveys of the universal
kingdom of Jehovah, the more will they feel their eomparative
ignorance, and be couvinced of their limited facunlties, and of the
infinity of objects and operations which lie beyond their ken. At
the same time they will feel, that all the faculties they possess
were derived from Him who is she original feuntain of existence,
and are continually dependent for their exercise on his sustaining
energy. Hence we find, that the angelie tribes are eminently
distinguished for the exercise of this heavenly virtwe. They
% cover their faces with their wings” in the presence of their
Sovereigo, and fly, with cheerfulness, at his eommand, to our de-
graded world, “ to minister to the heirs of salvation.” It is only
in those worlds where ignorance and depravity prevail (if there be
any such besides our own) that such a principle a~ pride is known
or cherished in the breast of a dependent creature—and therefore
every oue in whom it predominales, however high his station or
worldly accomplishments, or however abjeet his condition may be,
must be considered as either ignorant or depraved, or more prop-
erly, as having both those evils existing in bis comstitutien, the
one being the natural and necessary result of the other.

5. The studies connected with asironomy tend to prepare the
soul for the employmenis of the fulure world. In that world, the
glory of the Divine perfections, as manifested throughout the
illimitable tracts of creation, is one of the objects which unceas-
ingly employ the contemplation of the blessed. For they are
represented in their adorations as celebrating the attributes of the
Deity displayed in his operations: ¢ Great and marvelous are
thy works, Lord God Almighty! thou art worthy to receive glory
and honor and power, for thou bast created all things, and for thy
pleasure they are and were created.” Before we can enter that
world and mingle with its inhabitants, we must acquire a relish
for their employments, and some acquaintance with the objects
which form the subject of their sublime investigations; other-.
wise, we could feel no enjoyment in the society of heavenly intel-
ligences, and the exercises in which they engage. The investiga-
tions connected with astronomy, and the frequent contemplation
of its objects, have a tendency to prepare us for such celestial em-
ployments, as they awaken atlention to such subjects, as they in-
vigorate the faculties, and enlarge the capacity of the intellect, as
they suggest sublime inquiries, and desires for further information
which may afterwards be gratified ; as they form the groundwork
of the Frogres_s we may afterwards make in that state in our sar-
veys of the Divine operations, and as they habituate the mind to

.
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take large and comprechensive views of the empire and moral
government of the Almighty. Those who have made progress in
such stadies, under the influence of holy dispositions may be con-
sidered as fitted to enter heaven with peculiar advantages, as they
will then be introduced to employments and investigations to
which they were formerly accustomed, and for which they were
repared—in consequence of which they may be prepared tor fill-
ng siations of superior eminence in that world, ancr for directing
the views and investigations of their brethren who enjoyed few
opportunities of instruction and improvement in the present state.
For we are informed, in the sacred records, that “ they who are
wise,” or as the words should be readered, ‘‘ they who excel in
wisdom shall shine as the brightness ol the firmament, and they
that turn many to righteomsness, as the stars for ever and ever.”
6. The researches of astronomy demonstrate, that it is in the
power of the Creator to open to his intelligent offspring endless sowrces
of felicity. In looking forward to the scene of eur tuture destina-
tion, we behold a series of ages rising in snccession without any
pect of a termination; and, at first view, it might admit of a
doubt, whether the universe presents a soene so diversified and
boundiess, that intelligent beings, during an endless duration,
could expect that new scemes of glory and felicity might be con-
tiwually opening to their view, or, whether the same series of per-
ceptions and enjoyments might neot be reiterated so as to produce
satiety and indifference. ithout attempting positively to decide
on the particular scenes or sowrces of happiness that may be
opened in the etermal world, it may be admitted, that the Deily Aas
it in Ais power (o gratify his rational creatures, during every period
of duration, with new objects and mew sources of enjoyment ; and,
that it is the science of astronomy alone which has presented us
with a demonstration, and a full iliustration of this important trush.
For, it has displayed before us 2 univorse boundiess in its exten
diversified as to its objects, and infinite as to their number an
variety. Even within the limits of human vision the number of
worlds which exist cannot be reckoned less than tAree thousand
millions ; and those which are nearest to us, and subject to our
particular examination, present varieties of different kinds, both
as to magnitude, motion, splendor, color and diversity of surface—
evidently indicating, that every world has its pecwliar scenes of
beauty and grandeur. But, as no one will be so presumptuous a»
to assert, that the boundaries of the universe terminate at the
limits of haman vision, there may be aa assemblage of creation
beyond all that is visible to us, which as far exceeds the visible
system as the vast ocean exceeds in magnitude a single drop of
water ; and this view is nothing more than compatible with the
idea of a Being whose creating energies are infinite, and whose
presence fills immensity. Here, then, we have presented to our
coniemplation a boundless scene, corresponding, in variety and
extent of space, to the ages of an endless duration ; so that we can
cunceive an immortal mind expatiating amidst objects of benig-
nity, sublimity and grandeur, ever varied and ever new, through-
out an eternal round of existence, without ever arriving at a point,
where it might be said, “ Hitherto shalt thou eome, but no far-
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ther.” And we have reason to conclude that such will be the
privilege and enjoyment of all holy beings. For we are informed
on the authority of inspiration, that © in God’s presence there is ful-
ness of joy, and at his right Aand are pleasures f(rr evermore.

7. The science of astronomy is a study which will be prosecuted
without intermission in the eternal wor{ . This may be inferred
from what has been already stated  For it is chiefly among the
mumerous worlds dispemeti throughout the universe that God is
seen, his perfections manifested, and the plans of his moral guvern-
ment displayed before the eyes of unnumbered intelligences. The
heavens constitute by far the grandest and most extensive portion
of the empire of Omnipotence ; and if it shall be one part of the
happiness of immortal spirits to behold and investigate the beauty,
grandeur and beneficence displayed throughout this empire, we
may rest assured, that they will be perpeinally employed in such
exercises ; since the objects of their investigation are boundless as
immensity ;—or, in other words, astronomy, among o:her branches
of celestial science, will be their unceasing study and pursuit. As
it has for its object, to investigate the motions, relations, phenome-
na, scenery, and the ultimate destination of the great bodies of the
universe, the subject can never be exhausted. %Vhalever may be
said in regard to the absolnute perfection of other sciences, astrono-
my can never be said, at any future pertod of duration, to have
arrived at perfection, in so far as it is a sabject of study to finite
minds ; and, at this moment, even in the view of the Infinite Mind
that created the universe, its objects may not yet be completed.
For we have reason to believe that the work of ereation is still
going forward, and, consequently, that new worlds and systems
may be continually emerging from nothing under the energies of
Creating Power. However capacious, therefore, the intellects of

ood men, in a future world, may be, they will never be abie fully -

to explore the extent and variety, “-the riches and glory * of Him
“ who dwells in Jight unapproachable ;’—yea, the most exalted of
ereated intelligences, wherever existing, although their mental
powers and activities were incomparably saperior to those of man,
will be inadequate to a full investigation and comprebension of
the grandeur and sublimities of that kingdom which exten'is
throughout the regions of immensity. And this circumstance will
coustitute one ingredient of their happiness, and a security for is
rmanency. For, at every period ot infinite duration, they will
E enabled to look forward to a suecession of scenes, objeets and
enjoyments different from all they had previously contemuplated or
experienced, without any rrospect of a termination. e may
therefore conclude, that, unless the material universe be demolish-
ed, and the activities of immortal minds suspended, the objects of
astronomy will continne throughout eternity to be the subject of
stady, and of unceasing contemplation.
. Such are some of the advantages attending the study of the
science of astronomy. It lies at the foundation of our geographi-
cal knowledge—it serves as a handmaid and director to the trav-
eler and navigator—it is subservient to the purposes of universal
commerce——il determines the seasonms, and directs the operations
of the husbandman—it supplies us with an equable standard of
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time, and settles the events of history—it lends its aid to the propa-
gation of religion, and undermings the foundation of superstitr:n
and astrology. Above all, it illustrates the glory of the perfecuions
of the Deity-~displays the exient and grandeur of his universal
empire—aftords subjects of sublime coatemplation—enlarges the
conceptions, and invigorates the menial powers—counteracts the
influence of pride, and promotes the exercise of humility—pre-
Ppares the soul for the employments of the future world—and de-
monstrates, that the Creator has it in his power to open up end-
lessly diversified sources of happiness to every order of his intelli-
gent offspring, throughout all the revolutions of eternity. The
moral advaatages arising from the stady of this science, however,
cannot be appreciated or enjoyed, unless such studies and investi-
gations be prosecuted in connection with the facts and principles
of Revelation. But, when associated with the study ot the Scrip-
tures, and the character of God therein delineated, and the practice
of Christian precepts, they are calculated “ to make the mun of
peefect,” to enlarge his conceptions of Divine periection, and
to expaad his views of * the inheritance of the saints in light.”
Such being the advantages to be derived from the study of this
science, it ought to form a subject’of attention in every seminary
intended for the mental and moral improvement of mankind., In
order to the improvement of the young in this science, and that its
objects may make a deep impression on their minds, they should
be directed to make frequent observations, as opportunity offers, on
the movements of the nocturnal heavens, and to ascertain all the
facts which are obvious to the eye of an attentive spectator. And,
while they mark the different constellations, the apparent diurnal
motion of the celestial vault, the planets in their several courses,
and the moon walking in her brightness among the host of stars—
they should be indulged with views of the rings of Saturn, the belts
and satellites of Jupiter, the phases of Mercury and Venus, the
numerous groups of stars in the Milky Way, the double and treble
stars, the most remarkable Nebule, the mountains and plains, the
caverns and circular ridges of hills which diversify the suriace of
the moon, as they appear though good achromatic or reflecting
telescopes. Without actual observation, and the exhibition of
such interesting objects, the science of asironomy méakes, compara-
tively, little impression on the mind. Our school hooks on as-
tronomy should be popular in their language and illustrations,
bat, at the same time, they should be comprehensive in their details,
and every exhibition should be clear and well defined. They
should contain, not merely descriptions of facts, to be received on
the authority of the author or the instructor, but iliustrations of
the reasors or arguments on which the conclusions of astronomy
are founded, and of the modes by which they have been ascer-
tained. And, while planetariums, celestial globes, and plani-
spheres of the heavens are exhibited, eare should be takeu 1o di-
rect the observations of the pupils as frequ(_-:mly as p0§81ble to the
objects themselves, and to guard them against the lmiled and dis-
torted notions which all kinds of artificial representations have a
tendency to convey. s
Therg is still ro{)m for improvement in all_the initatory books
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on this sabject, I have examined ; but such books are now rapidly
improving, both as to their general plan, and the inieresting na-
ture of their details. I have seen nothing superior im this respzct,
or better adapted to the purpose of rarional instraction, than Mr.
Burritt's excellent wosk entitled, * The Geography of the Heav-
ens,” second edition, comprising 342 closely printed pages. It
contains, in the first place, a full and interesting description of all
the constellations, and principal stars in the heavens, interspersed
with a great variety of myihological, historical and philosopbical
information, calculated to amuse and instruct the general reader,
and to arrest the attention of the young. The descriptions of the
bodies connected with the solar system are both ular and
scientific, containing & lucid exhibition of the facts which have
been ascertained respecting them, and a rational explanation of
the phenomena connected with their various aspects and motions,
The Celestial Alas which accompanies the work is varied, com-
prehensive, and judiciously constructed, and formw the most com-
ﬂlete set of planispheres, for the purpose of teaching, which has
itherto been published. It consists of four maps about fourteen
inches square, delineated on the same principles as geographieal
Pprojections, exhibiting the stars’that pass near the meridian at a
certain hour, along with the circumjacent constellations for ev-
ery month, and for every day of the year. Besides these there
are two circampolar maps of the northern and southern hemi-
spheres of the heavens, and a planisphere on the principle of
Mercator’s projection, which exhibits at one view the sphere of
the heavens, and the relative positions of the different coustella-
tions and principal stars. ith the assistance of these maps,
which in a great measure supersede the unse of a celestial globe, an
intelligent teacher may, at certain intervals in the course of a
year, render his pupils familiar with most of the visible stars in
the heavens: and they will make a deeper impression on their
minds when taught in this way, than by the use of a globe. This
work, on the whole, indicates freat industry and research on the
t of the author, and a familiar acquaintance with the various
epartments of the science of the heavens. He has derived his
materials from the most valuable and modern works of science,
and has introduced not a few illustrations and calculations of his
own, which tend to ephance the general utility of the work. The
moral and religious reflections which the objects of this science
naturally suggest, have not been overlooked, and, I trast, will have
a tendency to raise the minds of the young to that Almighty Be-
ing, whose power, wisdom, and superintendiug providence are so
-tninngly displayed throughout the regions of the firmament.
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In entering upon this study, the phenomena of the heavens,
as wey appear in a clear evening, are the first objects that
demand our attention. Our first step is to learn the names
and positions of the heavenly bodies, so that we can identify,
and 81s!inguish them from each other.

In this manner, they were observed and studied ages before
books were written, and it was only after many, careful and
repeated observations, that systems and theories of Astronomy
were formed. To the visible heavens, then, the attention of
the pupil should be first directed, for 1t is only when he shall
have become in some measure, familiar with them, that he
will be able to locate his Astronomical knowledge, or fully
comprehend the terms of the science. |

For the sake of convenient reference, the heavens were
early divided into constellations, and particular names assign-
ed to the constellations and to the stars which they contain. A
constellation may be defined to be a cluster or group of stars
embraced in the outline of somefigure. These figures are in
many cases, creations of the nuagination, but in others, the
stars are in reality so arranged as to form figures which have
some resemblance to the objects whose names have been as
signed to them.

These divisions of the celestial ml:en, bear & striking IllllOY to the civil
divisions of the globe. The const:lations answer to states and Kingdoms, the
most brilliant clusters to towns and cities, and the numnber of stars In each, tc
their respective p-tlsfulldon. ‘The pupil can trace the boundaries of any constel.
lation, and name all its stars, one by one, as readily as he can trace the bounds
ties of a state, or name the towns and cities from s map of Ecw England. In
this sense, there may be truly said to be a Geography of the Heavens.

The stars are considered as forming, with reference to theil
magnitudes, six classes ; the brightest being called stars o1
the first magnitude, the next brightest, stars of the second
magnitude, and so on to the sixth class, which consists of the
smallest stars visible to the naked eye. In order to be able

in entering upon the study of Astronomy, should the attention of the pupil be
s

first directed to th vmnle heavens? Why were the heavens early divided into con-
stellations, and na:. es assigned to the constellations and the stars? What is a com-
stellation? Do these f) 8 really exist in the skies? In todas semee may there &2

e sald to be a‘gengmpsw quu:.‘ eavens? How many classes ure the stars conside:

s f wi to r itud
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to designate, with precision their situations, unaginary eircles
have been _c:msidered as drawn in the heavens, most of which
correspond to and are in the same plane with similar circles
supposed, for similar purposes, to be drawn on the surface of
the Earth.

In order to facilitate the study of it, artificial representations
of the heavens, similar to those of the surface of the Earth,
have been made. Thus, a Celestial Atlas, composed of se-
veral maps, accompanies this work. Before, however, pro-
teeding to explain its use, it is necessary to make the pupif
Acquainted with the imaginary circles alluded to above,.

CircLes oF TRE Spuere.—The Axis of the Earth is an
imaginary line, passing through its centre, north and south,
about which its diurnal revolution is performed.

The Poles of the Earth are the extremities of its axis.

The Axis of the Heavens is the axis of the Earth pro-
duced both ‘ways to the concave surface of the heavens.

The Poles of the Heavens are thé extremities of their axis.

The Equator of the Earth is an mmaginarv great circle-
sassing round the Earth, east and west, everywhere equally

istant from the poles, and dividing it into northern and
southern hemispheres.

The Equator of the Heavens, or Equinoctial, 1s the great
circle formed on the concave surface of the heavens, by pro-
ducing the plane of the Earth’s equator.

A plane is that which has surface but not thickness. The plane of a circle is
that inaginary superficies which is bdunded by the circle.

The Rational Horizon is an imaginary great circle, whose
ﬁlane, passing through the centre of the Karth, divides the
eavens into -two hemispheres, of which the upper one is
called the visible hemis iere, and the lower one, the invisi-
ble hemisphere. It is the plane of this circle which deter-
mines the rising and setting of the heavenly bodies. ,
The Sensible or Apparent Horizon, is the circle which
terminates our view, where the Earth and sky appear to meet.

To a person standing on a plain, this circle is but a few miles in diameter. It
the eye be elevated five feet, the radius of the senasible horizon will be less than
swo miles and three quarters; if the eye be elevated six feet, it will be just three
milea. The observer being always in the centre of the sensible horizon, it will
move as he moves, and enlarge or contract, as his station is clevated or depross-

g
8

‘What {ent has been devised for designating, with precision, the situatic
{he heavenly bodles? What Is the axls of the Farth] What are the poles of the E
What is the axis of the heavens? What are the poles of the he.vons? What
Jquator of the Earth? What is the of the or the equinoctial? W7
s plane? What is the plane of a circle? What is the ratiohal horizon) What
or rent horizon? What 1s the diameter of this c(rjle s

ve

L] 20 stand-
ngoma 7 _What will its radius be if the eye be elevatéd gaf"mxbe“
uudmﬁux? On what does the place ¢f Us cenires and it onces depend §

g

gek
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The Poles of the Horizon are two pomnts, of which the cae
1s directly over head, and is called the Zenith ; the other is
directly under foot, and is called the Nadir.

Fertical Circles sre circles drawn through the Zenith and
Nadir of any place, putting the horizon at nght angles,

* The Prime Vertical is that which passes through the east
and west points of the horizon.

The Ecliptic is the great circle which the Bun & to
de?cnblf ;lnn?hl(z among the stars. It emue:n tl;le qu'zi::
tial, a little o ,in two opposite points which are
the Iiguima. fl‘llue Sun rises in one of these points on the
21st of March ; this point is called the Vernal Equinox. It
sets in the opposite point on the 23d of 8 ber ; this point
is called the nal Equinox. One of the ecliptic lies
on the north side of the Equinoctial, the other on the
south side, making an angle with it of 234°. This angle is
called the abliquity of the Ecliptic. The axis of the Kclip-
tic makes the same angle with the axis of the heavens; so
that the poles of each are 234° apart.

‘This angle is pé‘?etmlly decreasing. At the t of the Christian
ers, it was about 23° 46°. At the beginning of 1838, it was only 23° 27 38 **, show-
ing an annual diminution of about half a or 457.70 in # hundred years.

A time will arrive, however, when this angle, having reached its minimum, will
again increase in the same ratio that it hade\wl'nu dimished, and thus it will
continue to oscillate at long peﬁ;%-,&tween certain limits, which are said to be

camprised within the space of

The ecliptic, like every other circle, contains 360°, and 1t is
divided into 12 equal arcs of 30° each, called signs, which the
ancients distinguished by particular names. This division
commences at the vernal equinox, and is continued east-
wardly round to the same point again, in the following order:
Aries, Taurus, Gemini, Cancer, Leo, Virgo, Libra, Scor-
pro, gag-ittan'us, Capricornus, Aquarius, Pisces. The Sun
commencing at the first degree of Anes, about the 21st of
March, passes, at a mean rate, through one sign every month.
The Zodiac is a zone or girdle, about 16 degrees in Breadth,
extending quite round the heavens, and including ali the
Leavenly bodies within 8° on each side of the ecliptic. It in-
cludes, also, the orbits of all the planets, except some of the
asteroids, since they are never seen beyond 8¢ either north or

south of the ecliptie. .
" Parallels of Latitude are small circles imagined to be

Whtm‘gﬁtohloﬂheborlmm ‘What are vertical circles? What is the prime

wertical? 15 the ecliptic’ What are the equinoxes? The vernal equinox? The

sutumnal equinox ? How is the ecliptic situated with respect to the equinoctial 7 What

s the (blhﬁl!lt{ of the ecliptic? Describde the manaer in which this angle varies. De-

acribe the division of the scliptic into signs. How much, at a mean rats, does the Sun

:Iuvnnoe in the ecliptic every month) What is the zodiac? What are paniiels of
tude 7
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drawn on the Earth’s surface, north and south of the equator,”
and parallel to it.

Parallels of Declination are small circles, imagined te be
drawn on the conzave surface of the heavens, north and south
of the equinoctial, and parallel to it; or,they may be consid-
ered as circles formed by producing the parallels of latitude
to the heavens.

The Tropic of Cancer is a small circle, which lies 2340
north of the equinoctial, and parallel to it. The 7'ropic of
Capricorn is a small circle, which lies 234° south of tha2
equinoctial, and parallel to it. On the celestial sphere, these
two circles mark the limits of the Sun’s farthest declination
north and south. On the terrestial sphere, they divide the
torrid, from the two temperate zones. That point in the
ecliptic which touchus the tropic of Cancer, is called the Sum-
mer Solstice; and that point in the ecliptic which touches
the tropic of Capricorn, is called the Winter Solstice.

The distance of these two points from the equinoctial, is always equal to the
ebliquity of the ecliptic, which, in round numbers, i8 23¢®; but as we have seen

the abliquity of the ecliptic is continually changing; therefore the position of the
tropics must make a correspondent change.

The Colures are two great circles which pass through the
poles of the heavens, dividing the ecliptic into four equal -
parts, and mark the seasons of the year. One of them passes
through the equinoxes at Aries and Libra, and is thence
ealled the Equinoctial Colure; the other passes through the
solstitial points or the points of the Sun’s greatest declination *
north and south, and is thence called the Solstitial Colure.

The 8un is in the equinoctial points the 21st of March and the 23d of Septem
ber. He ie in the solstitial points the 22d of June and the 22d of December.

The Polar Circles are two small circles, each about 664
from the equator, being always at the same distance from the
poles that the tropies are from the equator. The northern is
cgllfd the Arctic circle, and the southern the Antarctic
circle.”

Meridians are imaginary great circles drawn through the
poles of the world, cutting the equator and the equinoctial at
right ungles.

Every place on the Earth, and eve wrrelgon ing point in the heaveny i
wasidered as having a meridi pulu!l.‘, through it; ugh astronomers apply

‘What are parallels of declination? What {s the tropic of cancer? What is the tropis
of capricorn? What {s the summer solstice) What is the winter solstice? Wha( 1s
thelr the eg pared with the obl the ecliptic? Is thia
distance always the same? What are the colures? W] ] equinectial colure}
‘What is the solstitial colure? On what 8§ of the year is the sun In the equinoctial
points? On what days, is he In the solstitlal points? What are the polar circles? By
what names, are they distinguished? Wh{:’t s.r;u merldians? How many meridians
to A ?

86 therel How many, do astr




out % to the hew thus diviiing the whole concave surface into ¥ sectimg
each 15° in width. These meridians mark the space wnich the heavenly bodies
appear to describe, every hour, for the 24 hours of the day. They are thence
somotines denmninated Howr Circies.

In measuring distances and deterwining positions on the Earth, the equator,
and sowe fixed meridian, a8 that of Greenwich, contain the priu starting
points ; in the heavens, theae points are ju the ecliptic, the equinoctial, and thaf
great meridian which pasees ugh the first point of Aries, called the equinoe-
tial colure.

Latitude on the Earth, is distance nortn or south of the
equator, and is measured on a meridian.

Latitude in the Heavens, is distance north or south of the
ecliptic, and at right angles with it.

lﬁngitude on the Earth, is distance either east or west
from some fixed meridian, measured on the equutor. )

Longitude in the Heavens, is distance east from the first
point of Aries, measured on the ecliptic.

Dectination is the distance of a heavenly body either north
or south of the equinoctial, measured on a meridian.

Right Ascension is the distance of a heavenly body east
from the first point of Aries, measured on the equinoctial.

It is more convenient to deacribe the situation of the heavenly bodies by thelx
declination and right ion, than by their latitude and longitude, since the
former correspoud to terrestrial latitwie and longitude.

Latit.ade and declination way extend 90° and no more. Terrestrial longitude
may extend 180° either east or west ; but celestial longitude and riglt ascen-
;‘(,;5’ being reckoned in only one direction, extend entirely round the circle, oz

In consequence of the Earth’s motion eastward 1n its orbit,
the stars seem to have a motion westward, besides their
apparent diurnal motion caused by the Earth’s revolution on
its axis; so that they rise and set sooner every succeeding
day by about four minutes, than they did on the preceding.
This is called their daily acceleration. It amounts to just
two hours a month.

ExamerLe.—Those atars and constellations which do not rise until 10 o’clock
this evening, will, at the samme hour, one month hence, be 30° above the
horizon ; aud, for the saine reason, those stars which we see directly over head
this evening, will at the saie hour, three montlis hence, be seen setting in the

wesl ; baving in this time, performed one fourth of their apparent annual revo-
tion.

The following table of sidereal revolutions, shows the difference between rolar
and sidereal time. The first columnn cuntains the numbers of complete revolu.
tlons of the siars, or of ths Earth’s rotation on its axis ; the second exhibits the

Into hoio many sections, do these meridians divide the concave surface of the heavens

what width are these sections? Why are these meridians sometimes called hour ciy

? In measuring distances on the Earth, what circles contain the prisnary starting

pointa? Where are these pointy tn measuring distances in the heanens? What is lar

on the Earth] What Is latitude inthe h 7 What is | on the Earthy

What is Joneitude In the heavens? What I8 declination? What s right asccnsiond

s 1t more convenient to descride the situation of the hmv% ies by their de

and righi ascension, than by their latitude and longitude? Hoto mmyio-

gres may latitude and declination extend? How many terrestrialliongitude? How

nany tial longiiude? What Is meant by the dally acceleration of the stars? To
Sow many winutes does it amount} nkun:"u‘a thiy sulject with an exampls. -
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whieh these revolutions are made; and the third, shows how much
galn on the Sun every day—hat is, how much socner they riss and
the idian every ding day, than they did on the preceding

8

olutions Times in which Revolutions Dafly acceleration of the
of the Stars, are made. ' Buars,

days. bho. min. _sec. h min. »ec.

1 ] % [] 4 ] [} [ ]
s 1 3 7] 8 [} 7 7
[} 2 ] 48 12 [} 1 a
4 [] ”» “ 1 ® “
[ 4 » 0 2 19 »
[ 13 3 % “ ] »
4 0 ] » F ] «w ;n
[} 14 2 ] » n o
[ 3 ] - % [} - »
b3 [ 9 [ Qa1 [} - 19
i 10 5 16 “ “ 14
18 1n 2% 12 4 47 10
13 ‘18 3 [} [ 81 [
M 13 » 4 ” L] L]
15 14 [ X 1 ] L]
1. 15 [ »” [ 1 "
7 " K ] [} [] ]
18 17 ] i 13 10 «
19 18 ] 4% v u 4
20 19 " fa ] 18 8
it 0 ] ” 3 98 8
L] a1 ] 8 ] b %
] ® ] » 8 2 [ ]
" % 9 % 8 I 1.
s o " n 7] % 17
% % 2 17 “ 1 1 13
«” =8 ] 13 (] 1 “ []
28 7 2 [] 84 1 ] §
20 28 = ] ] 1 5 1
0 * -3 2 3 1 ” 87
40 *° 81 ] “ ] n [
50 ¢ 4 0 43 % [ 1% »
200 20 17 » ] s » 19
200 190 10 [ 40 18 € [}
%00 299 4 » % 10 [ »
0 850 [} " 8 ] - %»
888 64 [} 4 ] » 88 3
.8 8 . 1 . 5 ] .

On this account, we have not always the same constella
tions visible to us throughout the year. While some, that
were not visible before, are successively rising to view in the
east, and ascending to the meridian, others sink beneath the
western horizon, and are seen no more, until, having passed
through the lower hemisphere, they again reappear in the east.

1t is easy to convert right ascension into time, or time into right ascension
for if a heavenly body is one hour In passing over 159, it will be one fiteenth of
an hour, or 4 minutes, in passing over 1°.

If the first point of Aries be on the meridian at 12 o’clock, the next hour line
which is 169 E. of it, will come to the meridian at 1 o’clock; the second hom
ine at2o’clock; the third at 8, &c. Of any two bodies whose right ascensions
wre given, that one wall pass the meridian first which has the least right ascension.

The first map of the atlas represents, upon a large scale
s general view of the solar system.
This will be more fully described in the Second Part of the work.

Do we always see A f convertsng right

the samp
wceneion inlo time, and time into rl;lnlu;uw(an.
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Tiie next six maps represent different sections of the concave
surface of the heavens. The first of thése exhibits the principal
sonstellations visible to us in October, November and Decem-
ber ; the second, those visible in January, February and March
the third, those visible in April, May and June; and the
fourth, those visible in July, August and September; with
the exception, however, of the constellations which Jie be-

ond the 50th degree of north and south declination, of which,
indeed, those around the North Pole are always, and those
around the South Pole, never, visible to us. R

These constellations are represented on the sixth and seventh
maps, called circumpolar maps, which are an exact continu-
ation of the cthers, and if joined to them at their correspond-
g degrees of right ascension and declination, they might be
considered as constituting one map. The scale on which all
the above-mentioned maps are drawn is that of a 16 inch
globe. The lines drawn on the maps have been already de-

ed; and their use, being nearly the same with those in
Geogra})hy, will be readily understood. Those which are
drawn from right to left, on each side of the equinoctial and
parallel to it, are called Parallels of Declination. Those
which are drawn up and down through the maps, at intervals
of 159, are called Meridians of Right Ascension, or Hour
Circles. The scale at the top and bottom of the first four
maps, and in the circumference of the circumpolar maps, in-
dicates the daily progress of the stars in right ascension, and
shows on what day of the month any star will be on the me
ridian at 9 o’clock in the evening.

The constellation called the Great Besr is an exception to this rule; in this
[% llation the principal stars are marked in the order of their right ascension.
That point of projection for the maps which would exhibit each successive
ggnjon of the heavens directly over head at 9 o’clock in the evening, was chosen,
cause in sumuner at an earlier hour the twilight would bedim our observation
of the stars, and at ather seasons of the year it is easier to look up 10 stars that
want an hour of seir meridian altitude than to those which are directly over

head. K

It will be readily seen that the stars are so represented on the maps as to show
their relative itudes. The method invented by Bayer, of designating them
by the letters of the Greek and Roman alphabets, Is ndopte(l. Thus in each con-
stellation the stars are marked alpha, beta, &c., and should the letters of the
@Greek alphabet be exhausted, those of the Ruman are employed- Some of the
atars have also proper names.

The first four mapsof the heavens are so constructed that the

Por what months does the first map represent the heavens? For what months does
the second map represent the heavens3 The thind? The fourth? What constellations
are represented on the sixth and seventh maps ? In what manner must these sfx maps
[ ] lrrang%d' t; form one complete map of the heavens? On what scale are these maps
irawn? hat is the use of the scale at the top and bottom of the first four mummd
in the ctrcumference of the circumpolar maps? Whay twas that point of projeciion for
e maps, which would represent cach successive gmﬂon uf the heavens directly over
Aead at 9 oclock in the evening, chosenl? What is the method dy which the stars are
Jasignated on the maps? How must the pupil, in using either of the first four maps
saagine himself to stand and to hold 117
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pupil in using them must suppose himsetf'to face the south, and
‘0 ﬁo]d them directly over head in such manner that the top of
the map shall be towards the north, and the bottom towards
the south; the right hand side of the map will then be west,
and the left hand east. In using the circumpolar maps he
must suppose himself to face the pole, and to hold them in
such a manner that the day of the given month shall be u;

rmost. The Celestial Planisphere represents the whole
Kgavens lying between 70 degrees of north and south decli-
nation, not as the surface of a concave sphere, but of a con-
cave cylinder, and spread out so as to form a plan surface.
A great variety of interesting problems, including almost all
those that are peculiar to the celestial globe, may be solved
upon it with facility and readiness. ‘

‘We may now imagine the pupil ready to begmn the study
of the visible Heavens. The first thing of importance is to
fix upon the proper starting point. This, on many accounts,
wou}d seem to be the North Polar Star. Its position is ap-
parently the same every hour of the night throughout the
year, while the other stars are continually moving. Many of
the stars also in that region of the skies never sei, so that
when the sky is clear, tTney may be seen at any hour of the
night. They revolve about the Pole in small circles, and
never disappear below the horizon. On this account they are
said to be within the circle of perpetual apparition. On the
other hand, the identity of the North Polar Star, strange as
it may appear, is not so easily determined, by those who are
just entering upon this study, as that of seme others. ' For
this reason, the point directly over head, called the zenith,
is preferable, since upon this point every one can fix with cer-
tainty in whatever latitude he may be. "It will be alike to all
tne central poinit of the visible heavens, and to it the pupil
will learn imperceptibly to refer the bearing, motion, and dis
ances of the heavenly bodies. *

That meridional point in each map, whose declination corresponds wih
the latitude of the {’aoee of obsérvation, represents the zenith of the heavens
at that place; and those constellations of stars which occupy this position
on the inaps, will be seen directly over head at 9 o’clock in the evening of the
day ghrnugh which the meridian passes.—Thus in Georgia, for instance, the
starting point should be those stars which are situated in this meridian near the

83d degree of north declination, while in New England it should be those which
are wiuated in it near the 42d degree.

How, in using the ciyweumpolar maps? Describe the construction and use of the Ce
Jestial i"anisphere. When the pupil is ready to begin the study of the visible heav
ons, what is first atep to be taken? What advantages has the North Polar Star, as
& proper starting point? What disadvantages? What point is preferable 1o the Polar
8tar? Why s it ngemble) How may the point corresponding tc this be faund upon
the maps? At what time in the svening, will the stars whick are near this point on
the manps, be scen directly over head? 13 it indispensably necessary to begin with the
sturs near this central o erfdian?
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We might, nowever, beiin with the stars near eithe - o1 the
meridians represented on the maps, the only rule of selection
being to commence at that which approaches nearest to heing
over head at the time required.

‘We have chosen for our starting point in this work, that
meridian which passes through the vernal equinox at the first
point of Aries, not ong because it is the meridian from which
the distances of all the heavenly bodies are measured; bus
especially because the student will thus be enabled to observe
and compare the progressive motion of the constellatious ao-
cording to the order in which they are always arrauged in
catalogues, and also to mark the constellations of the Zodiac
nassing over head as they rise one after another in their or-
der, and to trace among them the orbits of the Earth and of
the other planets.

As Greek letters 9o frequently occur in catalogues and of the stars and
on the celestial globes, the Greek alphabet is here introduced for the use of those
whn are uainted with it. The capitals are seldom used for design iting the
stars, but are here given for the sake of regularity.

THE GREEK ALPHABET.

A a Alpha a
B 8 Beta b
r y Gamma s
a é gell.a abo
. peilon e short
% 14 Eet:. z
» la e
o (] Theta thm
1 ' Iota i
K x Ka k
A A Lam
M [ Mu m
N ’ Nu n
x § Xi x
0 . Omicron o short
I v Pi P
g ’ Is!_ho v
. [; i 3
T [ 4 Tﬁllln. t
Y v Upsilon u
(] ¢ Pgis rh
X X Chi ch
¥ ¥ Psi P
Q w Omega o long

In 1603, John Bayer, of Augsb in Germany, published & complete Atlag of
-u:h:g’nmu.um{-, with gel ::esful lnvenuony o denoting the ::n in every

‘What {s the only rule of selection? What s the starting point chosen for this work
What advantages has this meri Uan as a starting point?
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constellation by the lotters of the st e aixl Roman Alphabets ; assigning th.e
Greek letter a'to the principal start in sach constel'ston, Bto the second in
magnitude, ¥ to the third, and 30 01 ; aud when the Gieck alphabet was ex-
haasted, the notation was carried on wikh tho Roman leters, a, b, ¢, &c. That

the memozml(hz not be perplexed with & smultitnde of names, this convenient

wmethod of

i the stars has been adcptad by alt succe EtroRCIM
who have m:'adnbytpe A‘mq;’ml,zl,tc?‘wm

stars in the con!

INCREASE OF SIDEREAL TllE IN MEAN SOLAR HOURS, &c.

¥
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CHAPTER L. :

SRECTIONS FOR TRACING THE CONSTELLATIONS WHIOB ARR ON
THE MERIDIAN IN NOVEMBER. °

ANDROMEDA.

Ir we look directly over head at 10 o’clock, on the 10th o
November, we shall see the constellation eelebrated in fable,
bz the name of AxproMEDA. It is represented on the ma;
the figure of a woman having her arms extended, and chained
by her wrists t0  rock. It is bounded N. by Cassiopeia, E.
by Perseus and the head of Medusa, and 8. by the Triangles
and the Northern Fish. It 1s situated between 20° and 50°
of N. declination. Its mean right ascension is nearly 159;
or one hour E. of the equinoctial colure.

It consists of 66 visible stars, of which three are of the 2d

gnitude, and two of the 3d; most of the rest are small.

he stars directly in the zenith, are too small to be seen in
the presence of the moon, but the bright star Almaack, of the
2d magnitude, in the left foot, may be seen 13° due K., and
Merach, of the same magnitude, in the girdle, 7° south of the
zenith. This star is then nearly on the meridian, and with
two others N. W. of it forms the girdle.

The three stars forming the girdle are of the 2d, 3d, and
4th itude, situated in a row, 3° and 4° apart, and are
called Merach, Mu and Nu.

About 2° from Nu at the northwestern extremity of the
girdle, is a remarkable nebula of very minute stars, and the
only one of the kind which is ever visible to the naked eye. It
resembles two cones of light, joined at their base, about §° in
length, and }° in breadth.

I we look over head at 10 o’clock on the 16th of Novembez, what constells-
tion shall we see) How is It represented on the 7 How is it bounded? What are its
yntuummmdecdmunm How many vi stars has it7 Describe the gindle

Andromeda. De: the sppesrsnos & ( rewarkabls nebula which lies at s

scri
sorthwestern extremity.
[ ]
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If a straig t line, connecting Almaack with Merach, be
produced southwesterly, 8 farther, it will reach to Deltu, a
star of the 3d magnitude in the left hreast. This star may
be otherwise known by its forming a line, N. and 8. with
two smaller ones on either side of it; or, by its constituting,
with two others, a very small triangle, 8. of it.

Nearly in a line with Almaack, Merach and Delts, out
curving a litile to the N. 7° farther, is a lone star of the 2d
magnitude, in the head, called Alpheratz. This is the N. E.
corpb:i. of the great © Square of Pegasus,” to be hereafter de-
scribed.*

1t will be well to have the position of Alpheratz well fixed in the mind, becausy
&t is but one minute west of the great equinoctial colure, or first meridian of lhg
Leavens, and fonus nearly a right line with Algenib in the wing of Pesuulilll
8. of i, and wish Beta in iopeia, 30° N. of it. If a line, connecting these three
stars, be produced, it will terminate in the pole. These three guides, in connex
don with the North Polar Star peint owt to astronomers the jon of that great
;:imle in dx& heavens from which the right sscension of ali the heavenly bodies
8 1neasure

Hisroay —The story of Andromeda, from which this constellation derives ite
name, is as follows: She was daughter of Cepheus, king of Athiopia, by Cassio-
peia.  She was promised in warriage to Phineus, her uncle, when Neptune
drowued the kingdous, and sent a sea Inonster to ravage the country, to appeass
the resentwent which his favourite Nymphs bore against Cassiopeis, because
she had boasted herself fairer than Juno and the Nereides. The oracle of Ju-
piter Anunon was cansulted, and nothing could gocilrg the anger of Nepiune
unless the beautiful Andr da should be exp to the sea She was
accordingly chained to a rock for this purpose, near Joppa, (now Jaffa, in Syria,)
and at the wowent the monster was going to devour her, Perseus, who was then
returning through the air from the conquest of the Gorgons, saw her and was
captivated by her beauty.

“Chained to a rock she stood ; young Perseus stay’d
His rapid flight, to woo the beauteous maid.”

He promisged to deliver her and Jdestroy the onster if Cepheus wonk:‘flw
her to him in marriage. Cepheus cousented, and Perseus instantly changed the
sea monster into a rock, by shiowing hini Medusa’s head, which was still reeking
in his hand. The enraged Phineus opposed their nuptials and a violent battls
ansued, in which he, also, was turned into a stone by the petrifying intluence os
the Gorgon’s head.

The worals, maxims, and historical events of the ancients, were usually com
municated in fable or allegory. The fable of Andromeda and the ses mcuster,
might wmean that she was courted by souie inonster of a sea-captain, who at-
lemprt:ldﬂw ‘iu'ry her away, but was prevented by ancther more gallant and sue-
[ \¢

PISCES.

Tar Fispes.—'L ms constellation is now the first in order,
of the 1% constellations of the Zodiac, and is usually repre-
sented by two fishes tied a considerable distance apart, at the
extremities of a long undulating cord, or riband. It occupies

Describe the magnitude and position of Delta. How may this star be otherwise
known?® Jescribe the position amd magnitwde of Alpheratz.” What m:km does this
ST ocem, 7 in the great square of Pegasus? Why is it important to the

Nl & well fized in the mind?  What Is the present order of the Fishes among
‘e”w latloris of the Zodiac? How s It representsd 1 Desoribe its outline and sace
2 « ‘ens.
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a large tnangular » in the heavens, and 1ts outline at firet
1s somewhat difficult to be traced. ’

In q ofthe 1 precession of the stars, the conetellation Pisces
pas now come to occupy the sign Aries; each constellstion advanced
Jne whole sign in the order of the Zodiac. The sun enters the Piscon,
while the earth enters that of Virgo, about the i%th of Feb: but he does not
reach the conatellation Pisces before the 6th of March. Tmnu, therefore,
wn now called the *Leadern of the Celestial Hosts.”—Se¢ Aries.

That loose assemblage of small stars directly south of
Merach, in the constellation of Andromeda, constitutes the
Northern Fish, whose mean length is about 160, and breadth,
70. Its mean right ascension is 15°, and its declination 25°
N. Consequently, 1t is on the meridiun the 24th of Novem-
ber; and, from its breadth, is more than & week in passing
over it. The Northern Fish and its riband, beginning at
Merach, may, by a train of small stars, be traced, in a 8. 8.
easierly direction, for a distance of 33°, until we come to the
star EI Rischa, of the 3d magnitude, which is situated in the
node, or fiezure of the riband. This is the principal star in
the constellation, and is situated 2° N, of the equinoctial, and
53 minutes east of the meridian,

BSeven degrees 8. E. of El Rischa, passing by three or four very small stare
we come !:ﬁn, n the Whale, a star of. _ll')‘glll {he 3d mlgnnude,.:ynd known as
the “ Wonderful Btar of 1596.” El Rischa may be otherwise identified by ineans
of a remarkasble cluster of five stars in the form of a pentagon, about 15° E. of
#.—See Cetus.

From El Rischa the riband or cord makes a sudden flexure,
doubling back across the ecliptic, where we meet with three
stars of the 4th and 5th magmtu&e situated in a row 3° and
40 apart, marked on the map Zeta, Epsilon, Delta. From
Delta the riband runs north and westerly along the Zodiac,
and terminates at Beta, a star of the 4th magnitude, 11° 8.
of Markab in Pegasus. .

This part of the riband including the Western Fish at the
end of it, has a mean declination of 5° N., and may be seen
throughout the month of November, passing the meridian
slowly t> the W., near where the sun passes it on the 1st of
April. Twelve degrees W. of this Fish, there are 4 small
stars situated in the form of the letter Y. The two Fishes,
and the cord between them, make two sides of a large
triangle, 30° and 40° in length, the open part of which is
towards the N. W. When the Northern Fish 1s on the

Northern Fish? When,and how is it on the
mwdﬂn‘?é?w':nz;;w b%ol'mcedmon ;‘\‘Vh;at is the";:rln‘clnal star {n this constellation, and
where 18 1t situated? How far, and In what direction from Alpha, Is Mira, in the Whale)
By what pecullarappellation is this star known? What s thedirection of the riband from
o\{pha! hat stars do we meet with, where the riband doubles back across the eclip-
tic) What s the Jirsction of this part of the riband from Delta, ahd where does it ter-
minate? What are its mean declination, and the time of its passing the moridian? What
striking cluster is seen about 13° W. of the Western Fish? What geometrical &guu

be conceived to be formed by the two Fishes and the cord between them* Where
ﬁ- ‘Western Fish when the Northern 14- on the meridian®
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meridian, the Western is nearly 2 hours past it. This co.

stellation is bounded N. by Andromeda W. by Andromeq

and Pegasus, 8. by the Cascade, and E. by the Whale, ti«
Ram and the Triangles.

When, to enable the dpupil to find any star, its direction from another 1s gives.
the latter is always understood to be on the meridian. .

After a little expesience with the mnfu, even though unaccompanied ty &
rections, the mgenious youth will be able, of himself, to devise u great many e»
pedients and facilites for tracing the llations, or selecting out particuls
nars.

Hisrorr.—The ancient Greeks, who have some fable to account for the or*
ﬂx of almost every constellation, say, that as Venus and her son Cupid werc on.

y on the banks of the Euphrates, they were greatly alarmed at the appearanca
of a terrible giant, named Typhon. rowing themselves into the river, they
were Ch‘nﬁmmm fishes, and glhis means escaped danger. To commemoratt
this event, Minerva placed two fishes among the stars.

According to Ovid, Homer, and Virgil, this Typhon was « famous giant. He
had a hundred heads, like those of a se t or dragon. Flames of devouring
fire darted from his mouth and eyes. He was no sooner born, than he mads
war against heaven, and so frightened the gods, that they fled and assumed dif
ferent shapes. Jupiter berame a ram; Mercury, an ibis; Apollo, a crow ; Junqg
a cow; Bacchus, a goal; Diana, a cat; Venus, a fish, &c. The father of the
gods, at least, put Typhon to flight, and crushed him under Mount Xitna.

The obvious sentiment lmg ed in the fable of this Rideous wbnster, ia evi
dently this: that there is in the world a description of whose wouth is s
“full of cursing and bitterness,” derision and violence, that modest virtue is
sometimes forced to disguise itself, or fiee from their presence.

In the Hebrew Zodiac, Pisces is allotted to the escutcheon of Simeon.

No sign appears (o have been idered of more mali infl than
Pigces. The astrological calendar describes the emb! of this cc liati
as indicative of violence and death. Both the Syrians and Egyptians abstained
from eating fish, out of dread and abhorrence ; and when the latter would re-
present any thing as odious, or express hatred Ly hieroglyphics, they painted a

In using a circumpolar map, face the pole, and hold it tp in your hands in
such a manner that the part which contains the name of the given month shall
a;luppenno-, and you will have a portraiture of the heavens as seen at that

1

The constellations about the Antarctic Pole are not visible 1n the United
States ; those about the Arctic or northern pole, are always visible.

CASSIOPEIA.

CassioPEra is represented on the celestial map, in regal
state seated on a throne or chair, holding in her left hand the
branch of a palm tree. Her head and body are seen in the
Milk{ Way. Her foot rests upon the Arctic Circle, upon
which her chair is placed. She is surrounded by the chier
personages of her royal family. The king, her husband, is
on her right hand—Perseus, her son-in-.aw, on her left—and
Andromeda, her daughter, just above her.

This constellation is situated 262 N. of Andromeda, and
midway between it and the North Polar Star. It may be

‘What a» e boundam ¢ of this constellation? How is the constellation cinllopeh
TN 30 48 2 By whom is she surrounded? How is this conatellation
3-4 W AWeeN % W Wmeds and the'polar staxry !
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seen, from our latitude, at all hours of the night, and may be
traced out at almost any season of the year. Its mean de-
clination is 60° N. and its right ascension 12°, 1t is on our

- meridian the 22d of November, but does not sensibly change
its position for several days; for it should be remembered
that the apparent motion of the stars becomes slower and
slower, as they apgroximate the poles.

Cassiopeia 1s a beautiful constellation, containing 55 stars
that are visible to the naked eye; of which four are of the
3d magnitude, and so situated as to form, with one or two
smaller ones, the figure of an inverted chair. .

———————4 Wide her stars
spetsed, nor shine with mutual aid med;

Di
Nor dazzle, brilliant with contiguous
Their number fifty-five.”

Caph, in the garland of the chair, is almost exactly in the
equinoctial colure; 30° N. of Alpheratz, with which, and the
Polar Star, it formg a straight line. [See note to Androme-
da.] Caph is therefore on the meridian the 10th of Novem-
ber, and dne hour past it on the 24th. It is the westernmost
star of the bright cluster. Shedir®, in the breast, is the u
permost star of the five bright ones, and is 5° 8. E. of Caph:
the other three bright ones, forming the chair, are easily dis-
tinguished, as they meet the eye at the first glance.

here i an importance attached to the position of Caph
that concerns the mariner and the surveyor. It is used, in
connection with observations on the Polar Star, for determin-
ing the latitude of places, and for discovering the magnetic
variation of the needle.

It is generally supposed that the North Polar Star, so called, is the real immorv-
able pole of the heavens ; but this is a mistake. It is #0 mear the true pole that
it has obtained the appellation of the NortA Polar Star; but it is, in reality, more

. than a degree and a half distant from it, and revolves about the true pole every
24 hours, in a circle whose radius is 1° 35'. It will consequently, in 24 hours, be
twice on the meridian, once above, and once beloro the pole; and twice at its
greatest elongation E. and W. [See North Polar Star.]

The Polar Star not being exactly in the N. pole of the
heavens, but one degree and 35 minutes on that side of it
which is towards Caph, the position of the latter becomes
important, as it always shows on which side of the true pole
the golar star is. . . .

There is another important fact in relation to the position

&;‘i{mdir, from El Seder, the Seder tree ; a name given to this conatellation by Ulugh

‘When may it be seen from this latitude? When is it on our meridian} How is the
motion of S\ye atars affected as they approach the polea? How many principal stars in
this constellation, and what is their appearance? Describe the situation of Caph.
‘When is Caph o the meridian 1 What is the relative positiou of Bhedir? Why is the
position of Caph impdrtant®
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of this star. Tt 18 equidistant from the pole, and exactly op-
site another remarkable star in the square of the Great
ear, on the other side of the pole. [See Megrez.] It also
serves to mark a spot in the starry heavens, rendered memo-
rable as being the place of a lost star. Two hundred and fifty
years ago, a bright star shone 50 N. N. E. of Caph where
now is a dark void!

On the 8th of November, 1572, Tycho Brahe and Corne-
lius Gemma saw a star in the constellation of Cassiopeia,
which became, all at once, so brilliant, that it surpassed the
splendour of the brightest planets, and might be seen even at
noonday! Gradually, this greaﬁ’brilliancy diminished, until
the 15th of March, 1573, when, without moving.from its place,
it became utterly extinct.

Its colour, during this time, exhibited all the phenomena
of a prodigious flame—first it was of a dazzling white, then
of a reddish yellow, and lastly of an ashy paleness, in which
its light expired. Tt 1s impossible, says Mrs. Somerville, to
imagine any thing more tremendous than a conflagration that
could be visible at such a distance. It was seen for sixteen
months.

Some astronomers imagined that it would reappear again
after 150 yearss but it has never been discovered since.
This phenomenon alarmed all the astronomers of the age,
who beheld it; and many of them wrote dissertations con
cerning it,

Rev. Professor Vince, one of the most learned and pious
astronomers of the age, has this remark :—* The disappear-
ance of some stars may be the destruction of that system at
the time appointed by the Derry for the probation of its in-
habitants ; and the appearance of new stars may be the for
mation of new systems for new races of beings then called
into existence to adore the works of their Creator.”

Thus, we may conceive the Deity to have been employed from all eternity,
and thus he may continue to be employed for endless ages; forming new sys-
tems of beings to adore him; and transplanting beings already formed into hap-
pier regions, who will continue to rise higher and higher in their enjoymenta,
and go on to contemnplate systemn after system through the bonndless universe.

LA PLace says:—*Aato those stars which suddenly shine forth with a very
vivid light, and then immediately disappear, it is extremely probable that great
conflagrations, produced by extraordinary causes, take place on their surface,
This conjecture, continues he, is confirmed b{’lhelr change of colour, which is
analogous to that presented to us on the earth by those ies which are set on
fire and then gnnﬁmlly extinguished.”

The late eminent Dr. Good aiso vbserves that— Worlds and systems of worMs

‘What memorable spot does Caph serve to mark out? Describe the phenomenon of
the Jost star. What does Mrs. Somerville say of 1t? How long was it secn? Has any
thing been discovered of It since? How dil this phenomenon affeet the astronomess
of the age? What does Vince say of the disappearance of some stars, and tho ne» sp
pearance of others? Repeat the obscrvations of Dr. Good upen the sulgect of ners nars
sppearing and disappearing.
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we not only perpetoally creating, but slso perpetuslly disappearing. R is an
iraordinacy fact, that within the period of ihermt century, not less than thiz
«£en stars, in different constellations, seem to have totally perished, and ten new
sues to have been created. In many i it is unquestionable, that the stars
th Ives, the sup d habitation of other kinds or orders of intelligent be-
ings, together with the different planets by which it is Kmbable they were sur
rounded, have utterly vanished, and the #pots which they occupled in t! € hea
vens, have become biunks ! hat has befallen other systems, will assured’y
befall our own. Of the time and the manner we know nothing, but the fact is
incontrovertible; it ia foretold by revelation ; it is inscribed.in the heavens; &
is felt through the earth. Such i8 the awful and daily text; what then ought to
be the comunent?

The great and good Beza, falling In with the superstition of his age, attempted
to prove that this was a comet, or the same luminous appearance which conduct-
ed the magi, or wise men of the East, into Palestine, at the birth of our Saviour
and that it now appeared to announce his second coming !

About 6° N. W. of Caph, the telescope reveals to us a
grand nebula of small stars, apparently compressed into one
- mass, or single blaze of light, with a great number of loose
stars surrounding it.

Hastory.—Cassiopela was wife of Cepheus, king of Ethiopia, and mother of An-
dromeda. 8he was a queen of matchless beauty, and seemed to be sensible of it ;
for she even boaated herself fairer than Juno, the sister of Jupiter, or the Nerel.
des—a name given to the sea nymphs. This so provoked the ladies of the sea that
they complained to Neptune of the Insult, who sent a frightful monster to uv:gu
her coast, as a punishment for her insolence. But the anger of Neptune and the
jealousy of the %mphs were not thus app d. Theyd ded, and it was
finally ordained that Cassiopeia should chain her daughter Andromeda, whom
she tenderly loved, to a desert rock on the beach, and leave Wer exposed to the

of this monster. She was thus left, and the monster approached; but just
as he was going to devour her, Perseus killed him.

“The saviour youth the royal pair confen.b .
And with heav'd hands, their daughter’s bridegroom bless.”
Euaden’s Ovid.

CEPHEUS

CEPHEUS is represented on the map as a king, in his royal
robe, with a sceptre in his left hand, and a crown of stars upon
his head. He stands in a commanding posture, with his Ygft
foot over the pole, and his sceptre extended towards Cassio-
peia, as if for favour and defence of the queen.
™ iy “Cepheus illumes
PR A e

This constellation is about 25¢ N. W. of Casstopeia, near
the 2d coil of Draco, and is on the meridian at 8 o’clock the
3d of November; but it will linger near it for many days.
Like Cassiopeia, it may be seen at all hours of the night,
when the sky is clear, for to us it never sets, :

By reference to the lines on the map, which all meet in the pole, it will be evl-
dent that a star, near the pole, moves over a much less space In one hour, thaa

‘Thero 18 a remarkable nebula fn this oonstellation ; describe its »\tustion and ap-
p e. How ls Cep ? What 18 his posturet Whas, s thir s
stellatlon sltuated?

4’.
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one at the equi 1; and g Ily, the mearer the pole, the morrosber the
space, and the slower the motion. _

The stars that are 80 near the pole may be better deacribed by their polar
distance, than by their declination. By polar distance, is meant—~the distamnce
froin the pole ; and is what the declination wants of 90°,

In this constellation there are 35 stars visible to the naked
eye; of these, there glitters on the left shoulder, a star of the
3d magnitude, called Alderamin, which with two others of
the same brightness, 8° and 12° apart, form a slightly-curved
line towards the N. E. The last, whose letter name is Gam-

ma, is in the right knee, 19° N, of Caph, in Cassiopeia. The
middle one inlgxe line, is Alphirk, in the girdle. is star is
one third of the distance from Alderamin to the pole, and
nearly in the same right line.

It cannot be too well understood that the beu.ringsi or direction of one star from
snother, as given in this treatise, are strictly applicable enly when the former
one is on, or near the meridian. The bearings given, in many cases, are not the
least np‘rroximnr.ions to what appears to be t%)eir relative position; and in some,
if relied upon, will lead to errours, For example :—It is said, in the preceding

aragraph, that Gamma, in Cepheus, bears 199 N. of Caph in Cassiopeia. This
s true, when Caph is on the meridian, but at this very moment, while the author
18 writing this line, Gamma appears to be 19° due west of Caph ; and six months
hence, will appear to be the satue distance east of it. The reason is obvious;
the circle which Cepheus appears to describe about the pole, is within that of
Cassiopeis, and consequently when on the east side of the pole, will be within,
or between Cassiopeia and the pole—that is, west of Cassiopeia. And for the
samne reason, when Cepheus is on the west side of the pole, it is detween that
and Cassiopeia, or east of it.

Let it also be remembered, that m spesking of the poie, which we shall have
frequent occasipn to do, in the course of this work, the North Polar Star, or an
iinaginary poinf very near it, is always meant ; and not as some will vaguely ap-
prehend, a point in the horizon, directly N. of us. The true pole of the heavens
15 always elevated just as many degrees above our horizon, as we are north of
the Equator. If we live in 42° N, latitude, the N. pole wg:l be 42° above our
horizon. (See North Polar Star.)

There are also two smaller stars about 9° E. of Alderamm
and Alphirk, with which they form a square; Alderamin
being the upper, and Alphirk the lower one on the W, 80
apart. In the centre of this square there is a bright dot, or
semi-visible star.

The head of Cepheus is 1 the Milky-Way, and may he
known by three stars of the 4th magnitude In the cro
which form a small acute triangle, about 9° to the right o
Alderamin. The mean polar distance of the constellation is
259, while that of Alderamin is 280 10/. The right ascension
of the former is 3380; consequently, it is 22° E. of the equi-
noctial colure.

The student will understand that right is reckoned on the equi
tial, from. the first point of Aries, E., quite round to the same point again, Which

Where is the head of Cefheul. and how may it be known? What is the mean palar
‘llﬁmt"& of this constellation? How far, and which way is it from the equinocua
coture
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w360°. Now 338°, measured from the same polnt, will resch the ssme point
again, within 22°; which is the difference between 300° and 338°. This ruls
will apply to any other case

Hisroxy.—This constellation immortalizes the name of the kh‘gmhlopu
The name ofhis queen was Cassiopeia. They were the parentsof Andromeds, whe
was betrothed to Perseus. Cepbeus was one of the Argonsuts who accompanied
Jason on his perilous expedition in quest of the golden fleece. Newton sup)
shat it was owing to this circumstance that he was placed in the hesvens; and
that not only this, but all the ancient constellations, relaie to the Argo <
g:dnion, or to persons some way connected with it. Thus, he observes that as
, one of the Ar , was the first Greek who e a celestial sphere,
he would naturally delineate on it those figures which had some reference to
the expedition. Accordingly, we have on our (flobel to this day, the Golden Raw,
the ensign of the ahip in which Phryxus fled to Colchis, the scene of the Ar,:
nautic achievements. We have also the Bull with brazen hoofs, tamed by
son; the Twins, Castor and Pollux, two sailors, with their mother Leda, in the
form of a Swan, and Argo, the nhigl‘uself ; the watchful Dragon Hydra, with the
Cup of Medes, and a raven upon its carcass, as an emblem of death; also Chi-
_the Master of Jason, with his Altar, and Sacrifice; Hercules, the Argonaut,
with his clud, his dart, and vulture, with the dragon, crad and lion which he slew ;
and Aeus, one of the company, with his darp. All these, says Nowton, refer
wAgmnme' om:u Orion, th { Nept: the grandson of
; we have Orion, the son of Neptune, or, as somse say, the ol
Minos, with his dogs, and hare, and river, and scorpion. We have the story of
Perseus in the consteliation of that nnme}‘u well asin Culllt])pc CUepheus, An-
dromeda and Cetus ; that of Calisto and her son Arcas, in Urea Major; that of
Icareus and his daughter Erigone, in Bootes and Virge. Ursa Minor relatesto
one of the nurses ot Jupiter ; Auriga, to Erichthonius; Asuchus, to Phorbas ;
Sagittarius, 1c Crolus, the son of one of the Muses ; ﬁ:wvm, to and
Agquarius to Ganymede. We have also Ariadne’s crown, Bellerophon's
Neptune’s dolphin, Gl.n;made’s ea%lc, Juplter’s goat with her kids, the asses o|
acchus, the hﬁ-ha ‘enus and Cupid, with their parent, the southern fish,
These, according to Deltnoton, cownprise the Grecian constellations mentioned by
the poet Aratus; and all relate, as Newton sup & T ly or i diately,
to the Argonauts.

It may be remarked, however, that while none of these figures refer to any
trunsactions of a later date than the Argonautic expedition, yet the great diss-
geement which appears in the mythological account of them, proves that their

vention must have been of greater antiquity tban that event, and that these
eonstellations were received for some time among the Greeks, before their poets
referred o them In describing the particulars of that memorable exhibition.

CHAPTER I1I.

DIRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARE. ON
THE MERIDIAN IN DECEMBER.

ARIES.

T Rm.—'l‘wentrtwo centuries atgg, as Hipparchus s
forms us, this constellation occupied the first sign 1 the
ecliptic, commencing at the vernal equinox. But as the con-
stellations gain about 50// on the equinox, at every revolution
of the heavens, they have advanced in the ech£tic nearly 31¢
beyond it, or more ann a whole sign: so that the Fishes now

What was the position of Aries In the scliptic. 92 centuries ago?
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occupy the same placa in the Zodiac, that Aries did, in the
time of Hipparchus ; wh) e the constellation Aries is now in
the sign Taurus, Taurus in Gemini, and Gemini in Cancer,
and so on.

Apies is therefore now the second constellation in the
Zodiac. It is situated next east of Pisces, and is midwa;
between the Triangles and the Fly on the N. and the b
of Cetus on the 8. It contains 66 stars, of which, one is of
the 2d, one of the 3d, and two of the 4th maguitudes.

“First, from the east, the Ram conducts the year;
Whom Ptolemy with fwice nine stars
Of which two only claimn the second rank ;
The rest, when Cynthia fills the sign, are »

It is readily distinguished by means of two bright stars in
the head, about 4° apart, the brightest being the most north-
easterly of the two. The first, w{?ﬁch is of the 2d magnitude,
situated in the right horn, is called Alpha Arietis, or simply
Arietis; the other, which is of the 3d magnitude, lying near
the left horn, is called Sheratan, and may be known by an-
other star of the 4th magnitude, in the ear, 1}° S, of it, called
Mesarthim, which is the first star in this constellation.

Arietis and Sheratan, are one instance out of many, whera
stars of more than ordinary brightness are seen together in

atirs, as in the Twins, th&ittle Dog, &c., the brightest star
eing commonly on the east.

The position of Arietis affords important facilities to naw-
tical science. Difficult to comprehend as it may be, to the
unlearned, the skilful navigator who should be lost upon an
unknown sea, or in the midst of the Pacific ocean, could, b
ineasuring the distance between Arietis and the Moon, whi
often passes near it, determine at once not only the spot he
was in, but his true course and distance to any known meri-
dian or harbour on the earth.

Lying along the moon’s path, there are nine conspicuous
stars that are used by nautical men for determining their lon
gitud: at sea, thenee called nautical stars.

These stars are Arietis, Aldebaran, Pollux, Regulus,
Spica Virginis, Antares, Altair, Fomaihaut, and Markab.

The true places of these stars, for every day in the year, are given in the Naw-
Bt s o gt o ey oot sl pobBaned
:vvo or ihrea‘:em in advance, for ‘ﬁl.:bgneﬂt of lt;ng vo;a.ges. P

That a man, says 8ir Johu Herschel, by merely measurin{ the moon’s appa-
rent distance from a star, with a little portable instrument held in his hand, and

‘What is its present position? How Is it now situated with respectto the surround-
ing constellations? hat are the number and magnitude of ita stars? How is this
consteliation readily distinguishcd? Describe the two bright stars in the head. Fot
what purposes is the position of some of the stars in Arlefls important? How many
stars are used for determining longitude at sea, and where are they situsted? By whag
gonaral name are they called? Enumerate them
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-wledmhl-cyo‘ﬂen\mhnmble-bo&uutMMon s}y
positively within five miles, where he i, on a boundless ocesn, cannot bt appear
to persons ignorant of physical amuo:‘xx, an approach to the miraculvus. And
et, snys he, the alternatives of life death, wealth and ruin, are daily end
staked, with perfect ¢onfidence, nn these marvellous computations.
Capt. Basil Hall, of the royal navy, reiates that he had sailed from San Blas on
the west coast of Mexico, antl after a voyage of 8000 miles oecupyingelgh -nine
days, arrived off Rio Janeiro, having in this interval passed through the Pacific
ocean, rounded Cape Horn, and crossed the South Atlantic without making any
land or seeing a IIIIM on the voyage. Arrived within a few days’ sail of
rio, he torokhn set of dobnmdﬁnl, to ascertain his true ositio l}'ld the
hearing of the harbour, and shaped his course accordingly. e to,” says
he, o 4 in the morning, till the day should break, and then bore up;
although it was lery, we counld see before us a couple of miles or so. About8
o’tlock it became 80 fogxy that 1 did-not like to stand in farther, and was just
bringing the ship to the wind again before sending the people to breakfast,when
it suddenly cleared off, and I had the satisfaction of meeing the great Sugar-loat
rock, which stands on one side of the harbour’s mouth, so nearly right ahead
that we had not to alter our course above a point im order to hit the entrance of
Rio. This was the first land we had seen for three months, after crossing so
l;a;:{ﬁsﬁ ,md being set backwards and forwards by innumerable currents and
ul wing

Arietis comes to the meridian about 12 minutes after She-
ratan, on the 5th December, near where the sun does in mid-
summer. Arietis, also, is nearly“on the same meridian with
Almaach, in the foot of Andromeda, 19° N. of it, and culmi-
nates only four minutes after it. The otaer stars in this con-
stellaton are quite small, constituting that loose cluster which
we see between the Fly on the north, and the head of Cetus
on the south. .

‘When Arietis is on the meridian, Andromeda and Cassio-
peia are a little past the meridian, nearlf' over head, and Per-
seus with the head of Medusa, 1s as far to the east of it
Taurus and Auriga are two or three hours lower down;
Orion appears in the S. E.. and the Whale on the meridian
Just below Aries, while Pegasus and the Swan are seen half
way over in the west. )

" The manner in which the ancients divided the Zodiac into 12 equal parts, was
both simPle and ingenious. Having no Instrument that would measure time
exactly, *They took a vessel, with a small hole in the bottom, and having filled
Rt with water, suffered the same to distil, drop by drop, into another vessel set
beneath to receive it, beginning at the moment when some star rose, and con-
tinuing till it rose the next following night, when it would have performed one
complete revolution in the heavens. e water falling down into the receiver
they divided into 12 equal parts; and having twelve other small vessels in readi-
ness, each of them capable of containing one part, they again poured all the wa-
ter into the upper vessel, and observing the rising of some star in the Zodi
at the same time suffered the water to drop into one of the small vessels. An
a8 soon as it was full, they removed it, and set an empty one in its place. Just
a8 each vessel was Lﬂey took notice what star of the Zodiac rose at that
time, and thus continued the process through the year, until the 12 vessels were

filled »
Tnus the Zodiac was divided into 12 equal portions, corresponding to the 13

‘When does Arletis pass the meridian? ‘What other brilliant star is on the meridian
mearly at the same time? When Arles is on the meridian, what other constellations
are immediately in view? Descrides the manner in to) dch the ancients divided the
€odiac. At what point of the Zodiac did this

-
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mouths of the year, commencing at the.vernal equinox. Each of thess
served as the visible representative or #ign of the month it appesred in. .

All those stars inthe liac which were observed to rise while the first veasel
was filling, were constellated and included in the first sign, and called Aries, an
animal held in great esteem by the shepherds of Chaldes. All those stars in the
Zodiac which rose while the secoud vessel was filling, were constellated and
inciuded in the second sign, which for a simil was d i d Tax-
rus ; and all those stars which were observed to rise while the third vessel was
filling, were constellated in the sAird sign, and called Gemini, in allusion to the
lw'i:;l namhof the l}oacﬁl- .

us each aign o in the Zodiac, recelved a distinctive appelistion,

ing to the fancy or superstition of the inventors; which names ‘have ever since
been retained, aithough the constellations themselves have since left their nom-
inal signs more than 30° behind. The sign Aries, therefore, inclured all the stars
ewmbraced in the first 30° of the Zodiac, and no more. 'The sign Taurua, in like
manner, included all thiose stars embraced in the next 30° of the Zodise, or those
between 30° and 60°, and 80 of the rest. Of those who imagine that the twelve
constellations of the Zodiac refer to the twelve tribes of laracl, some ascribe
Arias to the tribe of Bimeon, and others, to Gad. .

History.—According to fable, this is the ram which bore the golden fleece,
and carried Phryxus and his sister Helle through the air, when they fled to Col-
chis from the persecution of their stepmother Ino. The rapid motion of the ram
In his aerial flight high above the earth, caused the head of Helle to turn with
giddiness, and she ;gll from his back into that part of the sea which was afler-
wards called Hellespont, in ion of the dreadful event. Phryxus
arrived safe at Colchis, but was soon murdered by his own father-in-law, Ktes,
who envied him his golden treasure. This gave rise to the celebrated A
l‘:lautic expedition unger the command of Jason, for the recovery of the golden

eece.

Nephele, queen of Thebes, having provided ber children, Phryxus and Helle}
with this noble aninal, upon whic thel{smight elude the wicked designs o
those who sought their life, was afterwards changed into a cloud, as & reward
for her parental solicitude ; and the Greeks ever after called the clouds by her
name. But the most probable account of the origin of this consteliation is given
lx)xl 2 gre;r:‘iding paregraph, where it is referred to the flocks of the Chaldean
shephe

During the campalgns of the French arm‘.l: Egy‘pl.hGeneml Dessaix discor
vred among the ruins at Dendera, near the ks of the Nile, the great temple
aupposed bby some to have been dedicated to Isis, the fewale deity of the Elgl{g‘
tians, who beligved that the rising of the Nile was occasioned by the tears whiz
'll]\e ;:],ontinunﬂy shed for the loss of her brother Osiris, who was murdered by

'yphon.

ers suppose this edifice was erected for astronomical purposes, from the
. circumstance that two Zodiacs were discovered, drawn upan the ceiling, on op-
site sides. On both these Zodiacs the equinoctial points are in Leo, and not

Aries; from which it has been conclude%, by those who pertinaciously eb-
deavour to array the ar of sci T's the chronology of the Eibla
and the validity of the Mosaic account, that these Zodiacs were constructed when
he sun entered the sign Leo, which must have been 9720 years ago, or 4000 years
before the ln‘gllred account of the creation. The infidel writers in France and
Germany, make it 10,000 years before. But we may “set to our seal,”” that what.
ever s true in fact and correct In inference on this subject will be found, in the
end’,‘ not only consistent with the Mossic record, but with the common meaning
of the expressions it uses.

The discovery of Champollion has put this question for ever at rest; and M.

8, & most learned antiquary, very salisfe ily d rated that
these Egyptian Zodiacs are merely tﬁe horoscopes of distinguished personages,
or the precise situation of the heavenly bodies in the Zodiac at their nativity.
The idea that such was their purpose and origin, first suggested itself to this
entleman on finding, in the box of a mummy, a similar jac, with wach

l

Whet did each of these portions qf the Zodiac serve? What stars were placed in e
.ﬂmdgﬂ mawa;mmmmmalmmmmﬁmdi Wahat stars were
placed tn the second eign? toae the second constellation called ? What stars roore
in the third sign, and what war it called? Are the same names still retained*
does this precession, or going A rwerd of the stars amownt Lo in & year?



MAP 1L j CETUS. &on
Rrseriptions and charactors as determinaed it to be the horoscope of the deceassd

person.
Of all the discoveries of the nntiqu;z among the rclica of ancient Greece, the
ruins of Pa.lmyr:‘1 the gigantic pyramids of Egypt, the tz:rlot of their gods, or
the ler:l(_:nhrel of their kings, scarcely one so aroused riveted the curiosity
of the eck‘n;dld the discovery of Chawpollion the younger, which daciphers
the hieroglyphics of ancient Eg,{pt.
e di

e of this in has al Lboeud.nlzmﬁlud
in seuling a jformidable controversy be(\,ween the champlons of delity sad
thoge who maintain the Bible of the creati has been shown t™at

the coustellation Piaces, since the days of Hipparchus, has come, by reason of
the annual preceasion, to occupy the sume apparent place in the heavens that
Aries did twe thousand years ago. The Cliristian astronomer and the infidel are
perfectly agreed as to the fact, and the amount of this yearly gain in the
rent motion of the stars. ey both believe, and both can demonstrate, dlm
fixed stars have gone forward in the Zodiac, about 50" of a d:(ree in every revo-
lation of the heavens since the creation ; so that were the world to light upon any
authentic inscription or record of past ages, which should give the true position
or lon{izude of any particvlar star at that time, it would be easy to fix an unques-
tionable date to such a record. Accordingly, when the famous “ ptian Zo-
diacs,” which were sculptured on the s of the temple at Dendera, were
brought away en masss, and exhibited in the Louvre at Paris, they enkindled s
roore exciting intercat ln the thousands who saw them, than ever did the en-
trance of Napoleon. “Educated men of every order, and those who had the
vanity to think themselves such,” says the commentator of Chi llion, “rush-
ed to beheld the Zodiacs. These Zo({mb’ s were immediately published and com-
mented upon, with more or less good faith and decorum. lence struck out

«into systewns very bold; and the spirit of infidelity, seizing upon the di Y,
flattered itself with the hope of drawing from thence new support. It was unjus-
tifiably taken for granted, that the ruins of Egypt furnished astronomny with mon-
uments, containing observations that exhibited the state of the heavens in the
most remote periods. Starting with this l.uumptionlna retence was made of
demonstrating, by means of calculations received as farlible, that the celestinl
appearances assigned to these monuments extended back from forty-five to six-
ty-five centuries; that the Zodiacal systern to which they must belong, dated
back fieen thousand y and must reach far beyond the limits assigned by
Moses o the existence of the world.” Awmong these who stood forth more ot
less bold 29 the adversaries of revelation, the most promi was M. Dupuis
the famous author of L’ origine de tous les Cultes.

‘The infidelity of Dupuis was spread about by means of pamphlets, and the ad-
vocates of the Mosaic account were scandalized * until a new Alexander arose
to cut the Gordian knot, which men bad vainly sought to untie. This was Cham-
pollion the younger, armed with hie discovery,” e hieroglyphics now speak
a language that all can understand, and no one gainmay. “The Eypunn acs,
then,” says Latronne, “relate in no respect to astronomy, but (o the idle phan-
tasies of judicial astrology, as connected with the destinies of the emperors who
made or cunpleted them.”

CETUS.

Tae WaALE.—As the whale is the chief monster of the
deep, and the largest of the aquatic race, so is it the largest
constellation in the heavens. It occupies a space of 500 in
Jength, E. and W., with a mean breadth of 20° from N. t0 8.
It is situated below Aries and the Triangles, with a mean
declination of 12° 8. Tt is represented as making its way to
the E., with its body below, and its head elevated above the
equinoctiai: and is six weeks in passing the meridian. Its

What is the comparative size of the Whale? What ig its extent? Where is 1 site
ated? How long is the Whale in passing the meridian?
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taul comes to the meridian on the 10th of November, and its
aead leaves it on the 22d of December.

This constellation contains 97 stars; two of the 2d mag-
mtude, seven of the 3d, and thirteen of the 4th. The head
of Cetus may be readily distinguished, about 20° 8. E. of
Aries, by means of five remarkable stars, 4° and 5° a
and so situated as to form a regular pentagon. The brightest
of these is Menkar, of the 2d magnitude, in the nose of the
Whale. It occupies the S. E. angle of the figure. It is 3o -
N. of the equinoctial, and 15° E. of El Rischa in the bight of

- the cord between the Two Fishes. It is directly 37° 8, of
Algol, and nearly in the same direction from the Fly. Tt
makes an equilateral triangle with Arietis and the Pleiades,
being distant from each about 23° 8., and may otherwise be
known by a star of the 3d magnitude in the mouth, 30 W. of
it, called Gamma, placed in the south middle angle of the
pentagon.

Nu is a star of the 4th mggnitude, 4° N. W. of Gamma,
and these two constitute the S. W. side of the pentagon in
the head of the Whalé, and thé'N. E. side of a similar oblong®
figure in the neck.

Three degrees S. S. W. of Gamma, is another star of the 3d
magnitude in the lower jaw, marked Delta, constituting the
E. side of the oblong pentagon; and 6° S. W. of this, is a
noted star in the neck of the Whale, called Miru, or the
“wonderful star of 1596,” which forms the S. E. side. This
variable star was first noticed as such by Fabricius, on the
13th of August, 1596. It changes from a star of the 2d mag-
nitude so as to become invisible once in 234 days, or about
7 times in 6 years. Herschel makes its period 331 days, 10
hours, and 19 minutes; while Hevelius assures us that it once
disappeared for 4 years; so that its true period, perhaps, has
not been satisfactorily determined.

The whole number of stars ascertained to be variable, amounts to only 15;
while those which are suspected to be variable, amount to 37.

Mira is 7° 8. 8. E. of El Rischa, in the bend or knot of the
riband which connects the Two Fishes. Ten degrees S. of
Mirai‘are 4 small stars, in the breast and paws, about 3° apart,
which form a square, the brightest being on the E. Ten de

‘When does it approach, and when does it leave the meridian? What is the whole
number of stars in Cetus? What is the mﬁ:ltude of the prlﬁﬂnl ones? How
may the head of Cetus be distinguished? What are the name position of the
brightest? How far is it from the equinoctial, and the principal star in the Fishes)
What is its direction from Algol and the Fly? WIith what stars does it form an equl-
lateral triangle? How may it otherwise be known? Describe the position of
Describe the situation of Delta and Mira. When and by whom was this star discover-
ed to be variable? ‘What are the extent and period of this variation? How long does
Herscnel make it? What does Hevelius say of it? Has the true penio  of Mira been
walisfactorily determined? How far, and which way is Mira from Alpha, in the knot
of the riband? What four small stars do vou observe 10° 8. of Mira?
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grees 8. W. of Mira, is a star of the 3d magnitude n the
he#rt, called Baten Kaitos, which makes a scalene t::angle
with two other stars of the same magnitude 7° and 10° W. of -
it; also, an equilateral triangle with Mira and the eastern-
most one in the square.

A great number of geometrical figures may be formed from the stars in this,

snd In most of the other constellations, merely by reference to the maps; buf

° R is better that the atudent should exercise his own tnfl::uity in this way with
reference to the stars themselves, for when once he constructed a group
into any letter or figure of his own invention, he never will forget it.

The teacher should therefore require his class to commit to writing the resul{
of their own observations upon the relative szdmm, magnitude and figures of
the glrincipn} stars in each constellation. e evening’s exercise in this way
will disclose to the student a surprising multitude of crosses, squares, triangles,
arcs and lelters, by which he will be better able to identify and remember them,
than by any instructions that could be given.

For ‘examiple: Mira and Baten in the Whale, about 10° make up the
8. E. or shorter side of an irregular square, with El Rischa in the node of the
riband, and another star in the me as far to the right of Baten, as El Rischa
s above Mira. Again, '

There are three stars of equal magnitude, forming a straight line W. of Baten;
from which, to the middle star is 109, thence to the W. one 12}; and8° or 0 8.
of this line,in a lrlﬁluhr direction, is a bright star of the second magnitude in
the coil of the tail, ed Diphda.

In a southerly direction, 25° below Diphda, is Alpha in the head of the Phe-
nix, and about the same distance 8. W. is F haut, in the mouth of the
Souu}eirn Fish, forming together a large triangle. with Diphda in the vertex ox
top of it.

at fine cluster of amall stars 8. of the little square in the Whale, constitntes
a part of a new constellation called the Chymxcﬂi‘unuwe The two stars N. E.
and the three to the southward of the little square, are in the river Eridanus.

History.—This constellation is of very early antiquity ; though most writers
ider it the fa sea sent bz eptune to devour Andromeda be-
cause her her Cassiopeis had b d herself fairer than Juno or the 8ea
Nymphs; but siain by Perseus and placed among the stars in honour of his
¢ aieveiment. B
“The winged hero now descends, now soars,
And at his pleasure the vast monster gores.
Deep in his back, swift stooping from above,
His crooked sgbre to the hilt he drove.”

Tt i quite certaln, however, that this constellation had a place in the heavens
Jong prior to the time of Perseus. When the equinoctial sun in Aries, which is
right over the heaa of Cetus, opened the year, it was denominated the Preserver
exr Beliverer, by e idolaters of the East. On this account, according to Pausa
nlas, the sun was worshipped, at Eleusis, under the namne of the Preserver o

“With gills pulmonic breathes the enormous whale,
And sponts aquatic coluwnns to the 'ﬂ:e ;
) Bports on the shining wave at noon hours,
And shifting rainbows crest the rising showers.”’—Darwin,

PERSEUS, ET CAPUT MEDUSZA.

Penseus is represented with a sword in his right hand, the
kead of Medusa in his left, and wings at his feet. Tt is situ-

How is Baten Kaitos situated? Waat is said of tRe various res that differens

eonstellations exhidit1 Give an example. Of what constellation that fAine cluster

stars of the little square in the Whale, constitule a part? How ia the constellation
rseun revresented 2 &
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ated directly N. of the Pleiades and the Fly, between Andry.
-meda on the W. and Auriga on the E. [Its mean declination
in 49° N. Itis on the meridian the 24th of December. It
eontains, including the head of Medusa, 59 stars, two of which
are of the 2d magnitude, and four of the 3d. According to
Eudosia, it contains, including the head of Medusa, 67 stars.
= Perseus next,
Brandishes high in heaven his sword of flame,
And holds trinmphant the dire Gorgon’s head,
Flashing with fiery snakes! the stars he counts
Are sixiy-seven ; and two of these he boasts,
Nobly refulgent in the second rank—
One in his vest, one in Medusa’s head.”

Tae Heap or Mzpusa is not a separate constellation, but
forms a part of Perseus.

It is represented as the trunkless head of a frightful Gor-
gon, crowned with coiling snakes, instead of hair, which the
victor Perseus holds in his hand.

There are, in all, about a dozen stars in the Head of Me
dusa ; three of the 4th magnitude, and one, varying alter
nately from the 2d to the 4th magnitude. This remarkable
star is called Algol. Tt is situated 12° E. of Almaach, in the
foot of Andromeda, and may be known by means of three
stars of the 4th magnitude, lying a few degrees 8. W. of it,

-and forming a small triangle. :

It is on the meridian the 21st of December; but as it
continues above the-horizon 18 hours out of 24, it may be seen
every evening from September to May. It varies from the 2d
to the 4th magnitude in about 34 hours} and back again in the
same time; after which it remains steadily brilliant for 2§
da{‘s when the same changes recur.

he periodical variation of Algol was determined in 1783,
by John Goodricke of York (Eng.) to be 2 days, 20 hours, 48
minutes, and 56 seconds.

Dr. Herschel attributes the variable appearance of Algol to
spots upon its surface, and thinks it has a motion on its axis
similar to that of the sun. He also observes, of variable stars
generally :—“ The rotary motion of stars upon their axes is a
capital éature in their resemblance to the sun. It appears to
me now, that we cannot refuse to admit such a motion, and
that indeed it may be as evidently proved as the diurnal mo-

‘Where {8 it sftuateds What is its decliration, and when 18 it on the meridian? What
is the whole number of its stars! What is the tude of its principal ones? O1
what comstellation does Caput Medus= form a par'} How is it represented’ What
is the whole number of its stars? What 15 the itude of the principal ones? What
are the name and position of the variable star in this consteliation? n {s it on the
meridian, and how long may it be seen? In what time does 1t vary from the 2 to the
1th ma;znlt\u‘lel and back agafn? How long is it steadily brilliant? When and by whom

[} riodical variation determined? What is its exact period? To what does DY
hel attribute its variable appearance?
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tion of the earth. Dark spots, orhrgeromom' of the surface

" fess luminous than the resg turned alternately in certain di
zectioms either towards, or from us, will account for all the
phenomena of periodical changes in the lustre of the s 50
satisfactorily, that we certainly need not look out for any other
cause.”

It is eaid, that the famous sstronomer Lalande, who died at Paris in 1807, was
S o e Al A e o N o st

Nine degrees E. by N. from Algol, is the bright star Alge-
nib, of the 2d magnitude, in the side of Perseus, which with
Almaack, makes a perfect right angle at Algol, with the open

towards Cassiopeia. By meaas of this strikingly perfect
gure, the three stars last mentioned may always be -
mised without the possibility of mistaking them. Algenib
may otherwise be readily distinguished by its being the
brightest and middle one of a number of stars lying four and
five degrees apart, in a large semicircular torm, curving to
wards Ursa Major.

Algenib comes to the meridian on the 21st December, 15-
minutes after Algol, at which time the latter is almost di-
rectly over head. en these two stars are on the meridian
that beautiful cluster, the Pleiades, is about half an hour E.
of it; and in short, the most brilliant portion of the starry
neavens is then visible in the eastern hemisphere. The
glories of the scene are unspeakably magnificent; and the
student who fixes his eye upon those lofty mansions of beicg,
cannot fail to covet a knowledge of their order and relations
and to “reverence Him who made the Seven Stars and
Orion.”

The Milky-Way around Perseus is very vivid, being un-
doubtedly a rich stratum of fixed stars, presenting the most
wonderful and sublime phenomenon of the Creator’s power
and greatness. Kohler, the astronomer, observed a beautiful
ne near the face of Perseus, besides eight other nebulous
clusters in different parts of the constellation.

The head and sword of Perseus are exhibited on the circumpolar map. That
very bright star 23° E. of Algol, is Capells in the Charioteer.

Higrouy.—Perseus was the son of Jupiter snd Danse. He was no sooner born
than he was cast into the sea with his mother ; but being driven on the coasts
of one of the islands of the Cyclades, they were rescued by a fisherman, and
carried to Polydectes, the king of the place, who treated themn with great hu-
maity, and intrusted them to the care of the priests of Minerva's Temple. His
rising genius and manly courage soon made him a favourite of the gods. Afa

How may Algenib be distinguished? When is it on the meridian? How long after
Algol? When these two stars are on the meridian, what beautiful cluster is half an
noureast of {7 What is the ‘gemral npg;anmce of the eastern hemisphere at that time?

* What ts the appearance of the Milky Way around Perscus? What nebuls have been
Jbserved ln this constellativn)
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great feast of Polydectes, all the nobles were expected to gresent the king with
a superb and beautiful horse; but Perseus, who owed his benefactor much, not
wishing to be thought less munificent than the rest, engaged to bring him the
head of Medusa, the only one of the three Gorgons who was subject to sortality.
The names of the other two were Stheno aud Euryale. They were represented
with serpents wreathing round their heads instead of hair, having yellow wings
and brazen hands; their bodies which grew indissolubly together were covered
with im?eneu'able, scales, and their very looks had the power of turning into
stones all those on whom they fixed their eyes.

To equip Perseus for this perilous enterprise, Pluto, the god of the infernal
regions, lent him bis helmet, which had the power of rendering the wearer in-
visible. Minerva the goddess of wisdom, furnished him with her buckler, which
was as resplendent as a polished mirror; and he received from Mercury wings
for his feet,and a dagger made of di 1s. Thus equipped, he { into
the air, conducted by Minerva, and came upon the monstiers who, with the
watchful suakes about their heads, were all asleep. He spgmached them, and

. With a courage which amazed and delighted Minerva, cut off with one blow Me-
dusa’s head.  The noise awoke the two immortal sisters, but Pluto’s helmet ren-
dered Perseus invisible, and the vengeful pursuit of the Gorgons proved fruitless.

¢ In the mirror of his polished shield .
Reflected, saw Medusa slumbers take,
And not one serpent by good chance awake ;
Then backward an unerring blow he sped,
- And from her body lopped at once her head.”

Peﬁeus then made his way through the air, with Medusa’s head yet reeking
in his haud, and from the b{ood which dropped from it as he flew, sprang all
i?gse innwnerable serpents that have ever since infested the sandy deserts of

ibya.

# The victor Perseus, with the Gorgon head,
O’er Libyan sands his airy journey sged.
The gory drops distilled, as swift he flew,
And from each drop envenomed serpents grew." .
" The destruction of Medusa rendered the name of Perseus immortal, and he
was changed into a constellation at his death, and placed among the stars, with
the head of Medusa by his side.

CHAPTER III.

DIRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARE
ON THE MERIDIAN IN JANUARY. '

The constellations which pass our meridian in the months of January, Febru-
and March, present to us the most brilliant and interesting portion of the
hcavens ; embrecing an annual number of stars of the highest order and bright-
ness, all 5o couspicuously situated, that the most inexperienced can easily trace
them out

TAURUS.

Taze BuLw is represented in an attitude of rage, as if about
to plunge at Orion, who seems to invite the onset i)y provoca-.
tions of assault and defiance. Only the head and shoulders of
the animal are to be seen ; but these are so distinctly marked

What is the comparative brilliancy of the constellations which gﬂ' the meridian tn
January, n-bruarg and March? How is Taurus ropresented? What parts of the an-
imal are to be seen ?
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that they cannot be mistaken. Taurus is now the second
sign and third constellation of the Zodiac ; but anterior to
the time of Abraham, or more than 4000 years ago, the ver-
nal equinox took place, and the year opened when the sun
was in Taurus; and the Bull, for the space of 2000 years,
was the prince and leader of the celestial host. The Ram
succeeded next, and now the Fishes lead the year. The head
of Taurus sets with the sun about the last of May, when the
gposite constellation, the Scorpion, je seen to rise in the 8.

. It is situated between Perseus and Auriga on the nor
Gemini on the east, Orion and Eridanus on the south, an
Aries on the west, having a mean declination of 16° N.

It contains 141 visible stars, including two remarkable
clusters cafled the PLEtapes and Hyapes. The first is now
on the shoulder, and the latter in the face of the Bull.

The Pleiades, according to fable, were the seven daughters
of Atlas and the nymph Pleione,* who were turned into stars,
with their sisters the Hyades, on account of their amiable
virtues and mutual affection.

Thus we every where find that the ancients, with ail their barbarism and
idolatry, entertained the belief that unblemished virtue and a meritorious life
would meet their reward in the sky. Thus Virgil represents Magnus Apolio as
bending from the sky to address the youth Iulus:—

* Macte nova virtute puer ; sic itur ad astra ;
Diis genite, et geniture Deos.”

# Qo on, spotless boy, in the paths of virtue ; it is the way to the stars ; offipring
of the god'-l&oylelf—cg'lhall th%.u become the’ﬁlher of gm!s." ) !

Our di at their itii may be in some measure mitigated, by seri-
ously reflecting, that had some of these personages lived in our day, they had
been ornaments in the Christian church, and models of sociai virtue,

The names of the Pleiades are Alcione, Merone, Maia,
Electra, Tayeta, Sterope and Celeno. Merope was the only
one who married a mortal, and on that account her star is
dim among her sisters.

Although but six of these are visible to the naked eye, yet
Dr. Hook informs us that, with a twelve feet telescope, he
saw 78 stars; and Rheita affirms that he counted 200 stars
in this smafl cluster.

The most ancient authors, such as Homer, Attalus, and Geminus, counted only
#iz Pleiades; but Simonides, Varro, Pliny, Aratus, Hipparchus, and Ptolemy,
reckon them seven in number; and it was asserted, that the seventh had been
seen before the burning of Troy ; but this difference might arise from the differ-
ence in distinguishing them with the naked eye.

* Dr. Hutton is of opinion that Atias being the first astronomer who discovered these
stars, called them by the names of the daughters of his wife Pleione.

‘What is the numerical order of Taurus among the signs and constellations of the
Zodias? 'What waa its position in the Zodiac before the time of Abraham ! How long
did it continue to lead the celestin] hoat? W hat constellation succeeded next? Where
is Taurus pow situated} How many stars does it contain? What remarkable clusters
are in this constellation? Where are these placed 3 Mention the names of the Plei-
ades. Which of these seven stars is not seen, and why 3 Are these six all that can be
seen through the telescope } 5
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The Pleiades are so called from the Greek word, racwr,
pleein, to sail; because, at this season of the year, they
were considered “ the star of the ocean” to the benighted
mariner.* Alcyone, of the 3d magnitude, being the bright-
est star in this cluster, is sometimes called the light of the
Pleiades. The other five are principally of the 4th and 5th
magnitudes. .

The Pleiades, or, as they are more familiarly termed, the
seven stars, come to, the meridian 10 mioutes before 9
o’clock, on the evening of the Ist of January, and may serve,
in place of the sun, to indicate the time, and as a‘guide to
the surroundmg stars.

According to Hesiod, who wrote about 900 years before the birth of our Sa-
viour, the heliacal rising of the Pleiades took place on the 11th of May, about the
time of harvest.

“ When, Atlas-born, the Pleiad stars arise
Before the suu above the dawning skies,
*Tis time to resp ; and when they sink below
The morn-illumin’d west, ’tis time to sow.”’ .

Thus, in all ages, have the stars been observed by the husbandman, for ¢ signs
and for seasons.”

Pliny says that Thales, the Miletan astronomer, determined the cosmical setting
of the Pleiades to be 26 days after the autumpal equinox. This would make a
difference between the setting at that time and the present, of 35 days, and as &
day answers to about 59/ of the ecliptic, these days will make 34°26/. This di-
vi({ed by rhe annual precession (50}7). wilt give 2466 years since the time of
Thales.  Thus does astronomy become the pareut of chronolog&.

If it be borne in mind that the stars uniformly rise. come to the meridian, and
set about four minutes earlier every succeeding night, it will be very easy to
determine at what time the seven stars pass the meridian on any night subse-
quent or antecedent to the Ist of January. For example : at what time will the

* Virgil, who flourished 1200 years before the invention of the magnetic needie, savs
that the stars were relied upon, in the first ages of pautical enterprise, totuide the
rude bark over the seas.

*“ Tunc alnos primum fluyii sensere cavatas ;
Navita tum stellis numeros, et nomina fecit,
Pleiadas, Hyadas, clammgque Lycaonis Arcton.”

“ Then first on seas the shallow alder swam ;
Then suilors quarter'd heaven, and found & name
For every fix’d and every wand'ting star—

The Pleiades, Hyades, and the Northern Car.”

The same poet also descrihes Palinurus, the renowned pilot of the Trajan fleet, as
watching the face of the nocturnal heavens.
* Sidera cuncta nolat tacito labentia ccelo,
Arcturum, pluviasque Hyadas, ing
Armatumque auro circumspicit Oriopa.”
** Obaerve the stars, and nofes their sliding course,
The Pleiades, Hyades, and their wat'ry force ;
And both the Bears ia careful to behold,
Aud bright Orion, arm’d with burnish'd gold.”

Indeed, this sagacious pilot was once so intent in gazing upon the stars while at the
helm, that he f:ﬁn overboard, and was loat to his cogp’nn‘i;uns.

“ Headlong he fell, and struggling in the main,
Cried out for helping hands, but cried in vain.”

Triones,

From what circumstance do the Pleiades derive their name 7 What is the brightest
of the Pleiades called? What is the size of the rest’ When are the Pleiades on the
meridian? How much earlier do the siare 11ise, come to the meridian, and set, every
succeeding night 7
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seven stars culminate on the Sth of Janusry 7 Maltiply the § days by 4 and take
the result from the time they culminate on the 1st, and it will give 30 minutes
after 8 o’clock in the eveaing.

The Pleiades are also sometimes called Vergilie, or the
“ Virgins of spring;” because the sun enters this cluster in
the “geason of blossoms,” about the 18th of May. He who
made them alludes to this circumstance when he demands
of Job: “Canst thou bind the sweet influences of the Plei-
ades,” &c.—[Job 38:3L]

The Syrian name of the Pleiades 8 SuccotA, or Succorh-Benoth, derived from
a Chaldaic word, which signifies * to speculats, to '’ and the “ Men of
Succoth” (2 Kings 17 : 30) have been thence observers of the
stars.

The Hyades are situated 11° 8, E. of the Pleiades, in the
face of the Bull, and may be readily distinguished by means
of five stars* so placed as to form the letter V. The moat
brilliant star is on the left, in the top of the letter, and ealled
Aldebaran ; from which the moon’s distance is computed.

¢ A star of the firet magnitude lumes ¢ '

His radiant head ; and of the second rank.
Another beams not far remote.”

Aldebaran is of Arabic origin, and takes its name from
two words which signily, ¢ He went before, or led the way '—
alluding to that period in the history of astronomy when this
star led up the starry host from the vernal equinox. It comes
to the meridian at 9 o’clock -on the 10 of January, or 484
minutes after Alycone, on the 1st. When Aries is about 27°
high, Aldebaran is just rising to the east. So ManiLivs :—

“Thus when the Ram hath doubled ten dc‘rael‘
And join’d seven more, then rise the Hyades.”

A line 154° E. N. E. of Aldebaran will point out a bright
star of the 2d magnitude in the extremity of the northern
horn, marked Beta or El Nath; (this star is also in the foot
of Auriga, and is .common to both constellations.) From
Beta in the northern horn, to Zeta, in the tip of the southern

_ horn, it is 8% in a southerly direction. is star forms a
right angle with Aldebaran and Beta. Béta and Zeta, then,
in the button of the horns, are in a line nearly north and
gouth, 8° apart, with the brightest on the north. That very
bright star 174° N. of Beta, is Capella, in the constellation
Auriga.

* The ancient Greeks counted seven in this cluster :—
“The Bull's head shines with seven refuigent flames,
Which, Grecia, Hyades, fiom their showering, names."”

At what time will the seven stars culiminats on the btk Ja_mtaux 7 By what other
names are they sometimes called, and why? What aliusion is made to this clulw' in
the ancient Scriptures 7 Describe the situation and appearance of the Hyades. hat
is the brightest of them called? What is the origin of the word Aldebarao, and to
whatdoes it allude? When does Aldebaran culminate ! Deacribe the position of Beta.
. What are the name and direction of the star in the southern hom} What is the rela-
tive position of these stars? What very bright star is sevn 17* %0’ N- of Beta?
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History.—According to the Grecian mythology, this is the animal which bore
Europa over the seas to that country whic dexived from her its name. She was
the daughter of Agenor, and princess of Pheenicia- She was so beautiful that
J:riwr became enamored ber; and assuming the shape of a snow-white
bull, he mingled with the herds of Agenor, while Europa, witb her female at-
tendants, were gathering flowers in the meadows. Eum? caressed the beau-
tiful animal, at last the courage to sit upon his back. The god now took

advantage of her situation, and with precipitate stepe retired towards the shore,

* and crossed the sea with upon his back, and arrived safe in Crete. Some
wuppose she lived about I years before the Christian Era. It is probable,
however, that this consteliation had a place in the Zodime before the Greeks be- .
ﬁ:n to cultivate a knowledge of the stars ; and that it was rather an invention of
the Egyptians or Chaldeans. Both the Egyptians and Persians worshiped a
deity uoder this figure, by the name of Apis; and Belzoni is said to have F:und
an embalmed bull in one of the notable sepuichres near Thebes-

In the Hebrew Zodiac, Taurus is ascribed to Joseph.

ORION.

‘Whoever looks up to this constellation and learns its name,
will never forget it. It is too Deautifully splendid to need a
description.e When it is on the meridian, there is then above
the horizon the most magnificent view of the celestial bodies
that the starry firmament affords ; and it is visible to all the
habitable world, because the equinoctial passes through the
middle of the constellation. It is represented on celestial
mape by the figure of a man in the attitude of assaulting the
Bull, with a sword in his belt, a huge cluab in his right hand.
and the skin of a lion in his left, to serve for a shield.

Manilius, & Latin poet, who composed five books on as-
tronomy a short time before the birth of our Saviour. thus
describes its appearance :—

“ First next the Twins, see great Orion rise,
His arms extended stretch o’er hal( the lk]ﬂ;
His stride as large, and with a steady pace
He marches on, and measures a vast space ;
On each broad shoulder a bright star display’d,
And three obliquely grace his hanging blade.
In his vast head, immers’d in boundless rghem,
Three stars, lesa bright, but yet as great, he bears,
But farther off removed, their spiendor’s lost ;
_ Thus graced and arm’d he leads the starty hoat.”” )

The center of the constellation is midway between the
poles of the heavens and directly over the equator. It is also
about 8° W. of the solstitial colure, and comes to the meri-
dian about the 23d of January. The whole number of visi-
ble stars in this constellation 1s 78; of which, two are of the
first magnitude, four of the 2d, three of the 3d, and fifteen
of the 4th.

Those four brilliant stars in the form of a long square or

‘What is the general B of the llation Orion? When this constellation
is on the mendian, what is the appearance of the starry firmament? To whom in it
visible, and why? W is Orion d on celestial mnﬁ- ibe i iti

1 D its
How is it sit with respect to the solstitial colure, and whep ix it on the meridian ?
mmmlmmmmldmmwﬂlﬁmr .
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rallelogram, intersected in the middle by the % Three

tars,” or “ Eil and Yard,” about 25° 8. of the Bull’s horns,
form the outlines of Orion. The two upper stars in the par-
-allelogram are about 15° N. of the two lower ones; and,
being placed on each shoulder, may be called the epaulets
of Orion. The brightest of the two lower ones is in the left
foot, on the W., and the other, which is the least brilliant of
the four, in the right knee. To be more particular ; Bella-
trix is a star of the 2d magnitude on the W. shoulder; Be-
telguese is a star of the 1st magnitude, 7}° E. of Bellatrix,
on the E. shoulder. It is brighter than Bellatrix, and lies a
litile farther toward the north; and comes to the meridian
30 minutes after it, on the 21st of January. These two form
the upper end ‘of the parallelogram. ’

Rigel is a splendid star of the 1st magnitude, in the left
foot, on the W. and (5° S. of Bellatrix. ~Saiph is a star of
the 3d magnitude, in the right knee, 8i° E. of Rigel. These
two form the lower end of the parallelogram.

——————*First in rank
The martial star apon his shouider flames ;
A rival star illuminates hia foot ;

And on his girdie beams a lumioary
Which, in vicinity of other stars,

Might claim the proudest honors.”

There is a little triangle of three small stars I the head
of Orion, which forms a larger triangle with the two in his
shoulders. In the middle of the parallelogram are three stars
of the 2d magnitude, in the belt of Orion, that form a straight
line about 3% in length from N. W. to 8. E. They are usu-
ally distinguished by the name of the T'hree Stars, because
there are no other stars in the heavens that exactly resemble
them in sosition and brightness. They are sometimes de-
nominated the Three Kings, because they point out the
Hyades and Pleiades on one side, and Sirius, or the Dog-star,
on the o.her. In Job they are called the Bands of Oriom;
while the ancient husbandmen called them Jacob’s red, and
sometimes the Rake. The University of Leipsic, in 1807,
gave them the name of Napoleon. But the more common

" appellation for them, including those in the sword, is the Ell
and Yard. They derive the laiter name from the circum-
stance that the line which unites the  three stars” in the belt
measures just 3° in length, and is divided by the central star

Deacribe the two upper ones in the group. Describe the two Jower ones. Give a
more particular description of the stars in the shoulder. How do you diatinguish Be-
telguese from Bellatrix7 When does Betelfuele come to the meridina } Describe the
stars which form the lower end of the paralielogram. What stara do you observe in the
head of Orion 1 Dy be the situation and of the " Three Stars.” Why
are they culled the three stars? What else are they demomwmmsted, and why? What
names were given to them by the ascieats) What by the University of Leipsic) What
is the more liar term for them, and whence is it derived ;
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into two equal parts, like a yard-stick; thus serving as a
graduated standard for measuring the distances of stars from
each other. 'When, therefore, any star is deseribed as being
8o many degrees from another, in order to determine the
distance, it is recommended to apply this rule.

Itis y that the scholar should task his i ity only a few evenings in
applying such & standard to the stars, before he will learn to judge of their rela-
tive distances with an accuracy that will seldom vary a degree from the truth.

The northernmost star jn the belt, called Mintika, is less
than #° 8. of the equinoctial, and’ when on the meridian, is
almost exactly over the equator. It is on the meridian, the
24th of January.*

The “three stars ¥ are situated about 8° W. of the solsti-
tial colure, and uniformly pass the meridian one hour and
fifty minutes after the seven stags. .

There is a row of stars of the 4th and 5th magnitudes, S.
of the belt, running down obliquely towards Saiph, which
forms the sword. This row is also called the EIl because it
is once and a quarter the length of the Yard or belt.

A very little way below Thabit, in the sword, there is a
nebulous appearance, the most remarkable one in the hea-
vens. With a good telescope an apparent opening is disco-
vered, through which, as through a window, we seem to get
a glimpse’ of other heavens, and brighter regions beyond.

As the teleacope extends our knowledge of the stars and greatly increases
their visible number, we behold hundreds and thousands, which, but for this
almost divine improvement of our vision, had forever remained, unseen by us,
in an unfathomable void. .

A star in Orion’s sword, which appears single to the unassisted vision, is mul-
tiplied into six by the telescope; and another, into twelve. Galileo found 80 in
the belt, 21 in a nebulous star n the head.and about 500 {n another part of Orion,
within the compass of one or two degrees. Dr. Hook saw 78 starsin the Pleiades,

and Rbeita, with a better telescope, saw about 200 in the same cluster and more
than 2000 in Orion, ’

About 9° W. of Bellatrix are eight stars, chiefly of the 4th
magnitude, in a curved line running N. and S. with the con-
cavity toward Orion; these point out the skin of the lion in
his left hand. Of Orion, on the whole, we may remark with
Eudosia:— .

% He who admires not, to the stars is blind.”

HisTorY.—~—Accordiug to some suthorities, Orion was the son of Neptune and
queen Euryale, a famous Amazonian hitutress, and possessing the disposition of

. * Though the position of this star, with respect to the equator, is ihe same st all
times whether it be_rp the meridian or in the horizon ; yet it appears to occupy this
position, only, when if is on the meridian.

How may the distances of the stars fram each other be measured by reference to the
Yard 7 How are the three stars situated with respect to the solstitia) colure, and how
with respect to the seven stars}  Describe the stars which form the sword of Orion
e claster:  IVhar aoher dlacomerin b the eosmore s 16 conetoiaston 3

s cl 3 0. :
‘What stars about 9° W. of Bellatrix 2 ?
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his motfier, he became the greatest hunter in the world, and even boasted that
there was not an animal on earth which he could not conquer. To punish this
vanity, it is said that a scorpion sprung up out of the earth and bit his foot, that
he died ; and that at the request of Diana he was placed among the stars directly
opposite to the Scorpion that caused his desth. Others say that Oriow bad no
mother, bat was the gift of the gods, Jupiter, Neptune, and Mercury, to a peasant
of Beeotia,as a reward of piety, and that he was invested with the power of walk-
ing over the sea without wetting his feet. In strength and stature he assed
all other mortals. He was skilled in the working of iron, from which he fabri-
cated & subterrauean palace for Vulcan ; he also walled in the coasts of Sicily
agaiust the inundations of the sea, and built thereon a temple to its gods.

Orion was betrothed to the daughter of (Enopion, but he, unwilling to give up
his daugh:er, contrived to intoxicate the illustrious hero and put oul:‘hin eyes on
the seashore where he had luid himsel( down to sleep. Orion, finding himself
blind when he awoke, was conducted by the sound to a neighboring forge, where
he placed obe of the workmen on his back, and, by his directions, went to a
ﬂlace where the rising sun was seen with the greatest advantage. Here he turned

ig face toward the luminary, and, as it Is reported. immediately recovered his
sight, and hastened to punish the perficious cruell{ of Bnopion. ™ °*

The daughters of Jrion distinguished themselves as much as their father;
and, whea the oracle had declared t Beeotia shouki not be delivered from a
dreadful pestilence, before two of Jupiter's children were immolated on the
aliars, they joyfilly accepted the offer, and vol ily sacrificed th ives for
the good of their counlr‘y. The deities of the infernai regions were struck at the
patriotism of the two femalesgand immediately (wo stars wers seen to ascend
ap from the earth, still smoking with their blood, and they were placed in the
heavens in the form of s crown. Ovid says their bodies were burned by the
'!'hebanln, and that two persons arose from their ashes, whom the gods soon
changed iato Itations.

As the coastellation Orion, which rises at noon about the Dtbt; day of March,

d to iad

and sets at noun about the 2st of June, is'g \ly sapp P y
at its rising, with great rains and storms, it became extremely terrible to mari-
ners, in the early adventures of navigation. Virgil, Ovid, and Horace, with some
of the Greek poets, make mention of this. .

Thus Eoeas accounts for the storm which cast him on the African cosat on his
way to Italy -—

%To that blest shore we steer’d our destined way,
‘When suddeu, dire Oriom rous’d the sea ;
All chiary’d with tempests roge the baleful star.
And on our navy pour’d his wat'ry war.”

To aduce him to delay his departure, Dido's sister advises her to

“ Tell him, that, charg’d with deluges of raln,
Orisk rages on the wintry main.”

The name of this constellation is mentioned in the books of Job and Amos, and
ja Homer. The inspired pruphet, penetrated like the psalmist of Israel with
the omniscience and power displayed in the celestial glories, utters this sublime
injunction : “ Seek Him that maketh the seven stars and Orion, and turpeth the
shadow of death into morning.” Job also, with profound veneration, adores Hias
awful maj who ¢ deth the sun and sealeth up the stars; who alone

adeth oul the heavens, and maketh Arcturus, Orion, and Pleiades, and the
cnambem of the south :*’ and in another place, the Almighty demands of him—
% Knowest thou the ordinances of heaven Canst thou bind the eweet influences
of the Pleiades, or loose the bands of Orion ; canst thou bring forth Mazzaroth in
his season, or cagst thou guide Arcturus with his sons 1 |

Calmet sup that Mazzareth is here put for the whole order of celestial
bodies in the {ac, which, by their appointed revolutions, produce the various
seasons of the year,and the regular succession of day and night. Arcturus is
the pame of the principal star in Bootes, and is here put for the constellation
iteelf. The expression, his sons, doubtless refers to Asterion and Chara, the
two r&myl‘oundn, with which he seems to be pursuing the Great Bear aro
No

e.

The g’lhwing lines are copied from a work entitled # Astronomical Recrea-

tiops,” by J. Green, of Pennsyivania, to whom the author ie indebted for many
valusbie hints conrerning the mythology of the ancient constellations.
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- _ % When chilling winter spreads his azure skies,
Behold Orion’s giant form arise;
Hie ew girdle glitters on the sight ;
And the broad falchion beams in splendor bright ;
A lion’s brindled hide his besom shields,
And his right hand a pasderous weapon wiekds. .
The River's shining streams beneath him pour.
And angry Tsurus rages close before ;
Bebind him Procyom barks, and Siriug growhs,
While full in front, the monater Cetus howls.
See bright Capelia. and Medusa there,
With horrid serpents hissing through her hair ;
See Cancer too, and near the Hydra dire,
With roaring Leo, filled with furious fire.

The timid Hare, the Dove with olive green,
And Aries, ﬂ; in terror from the scene ;
The warrior Perseus gazes from above,
And the Twin offspring of the thunderer Jove.
Lo! in the distance, Ctissiope fair
1In state reposes on her golden chair ;
Her beauteous daughter, bound. before her stands,
And vainly strives to free her fertered hands ;
For aitl she calls on royal CepAeus near,
But shrieks from her reach ot her fakher's ear.
g‘eve last of all, around the gtowing pole,
ith ghining scales, the spiry Dragon roll
A grizzly Bear ou either side appears,
Creeping with lazy motion ’mid the stars.”
These lines are easily committed to emory, and woull assist the pupll in
hrg:alling the names of the constellations in this very interesting portion of the
Yena. '

LEPUS.

Tae Hare.—This consteliation is situated directly south of
Orion, and comes to the meridian at the same time ; namely,
on the 24th of January. It has a mean declination 18° g.,
and contains 19 small stars, of which, the four principal ones
are of the 3d magnitude. It inay be readily distinguished
by means of four stars of the 3d magnitude, in the form of
an irregular square, or trapezium.

Zeta, of the 4th magnitude, is the first star, and is situated
in the back, 5° 8. of Saiph, in Orion. About the same dis-
tance below Zeta are the four princiEal stars, in the legs and
feet. These form the square.. They are marked Alpha,
Beta, Gamma, Delta. Alpha, otherwise called Arneb, and
Beta form the N. W. end of the trapezium, and are about
3° apart. Gamma and Delta form the S. E. end, and are
about 24° apart. The upper right-hand one, which is Arneb,
is the brightest of the il())ur, and is near the center of the

_Where is the constellation of the Fam situated 1 n does it come to the meri-
dian} What is the whole number of its stara 7 What is the magnitude of its principal
ones? How may it be distinguished 7 In what part of the animal are these stars
{:hlwedl De;cnbe Z‘::Ifn }:nrll;:.lpa[;!:r ul:; Le“p;l.l. ‘m are ‘;hefd:;mnm and direction of
o square from ! scri [ 2 end of this square. Which i
the br?ghtuz of the four? b "
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constellation. Four or five degrees 8. of Rigel are four
very minute stars, in the ears of the Hare,

Hzxsrory.—This constellation fa sitaated about 189 west of the Great Dog, which,
from the motion of the earth, seems to be pursuing It, as the Greyhounds do the
Bear, round the circuit of the skies. It was one of thiose animals which Orion ta
said to have delighted in hunting, and which, for this reason, was made fnto a
constellation placed near him among the stars.

COLUMBA.

Noar’s Dove.—This constellation is situated about 16°
S. of the Hare, and is nearly on the same meridian with
the ¢ Three Stars,” in the belt of Orion. It contains only 10
stars; one of the 2d, one of the 3d, and two of the 4th mag-
nitudes ; of these, Phaet and Beta are the brightest, and are
about 24° apart. Phaet, the principal star, lies on the right
and is the highest of the two ; Beta may be known by means
of a smaller star just east of it, marked Gamma. A line
drawn from the easternmost star in the belt of Orion, 32°
directly south, will point out Phaet ; it is also 114° 8, of the

. lower Kzﬂ-hand star in the square of the Hare, and makes
with Sirius and Naos, in the ship, a large equilateral triangle.

History.—This constellation is so called in commemoration of the dove which

Noah ‘“gent forth to see if the waters were abated from off the face of the
nd,” after the ark had rested on mount Ararat. “ And the dove came in to
im in the evening, and lo, in her mouth was an olive leaf plucked nff

—————+ The surer messenger,
A dove sent forth once and again to spy
Green tree or ground, whereon his foot may light:
The second time returning, in his bill
An olive leaf he brings, pacific sign |’

ERIDANUS,

Tae River Po.—This constellation meanaers over a large
and very irregular space in the heavens. It is not easy, nor
scarcely desirable, to trace out all its windings among the
stars. Its entire length is not less than 130°; which, for
the sake of a more easy relerence, astronomers divide into
two sections, the northern and the southern. That part of
it which lies between Orion and the Whale, including the
great bend about his paws, is distinguished by the name of
the Northern stream ; the remainder of it is called the
Southern stream. . .

The Northern stream commences near Rigel, in the foot of

Are these all the stars that are visible in this. 1 Describe the ,
of Noah's Dove. How many stars does itcontain, and what are the mcamh ‘Whic]
of these are the brightest, and how situated: How may Bota be W t
the position of Phaet with regard to Orion? Describe the general form of the
lation Eridanus. What ia its entire_length, and how is it divided? 5] what names
aro these sections distinguished? What are the course and distance of the Northern
stroam ?

6

L g
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Orion, and flows out westerly, in a serpentine course nearly
409, to the Whale, where it suddenly makes a complete cir-
cuit and returns back nearly the same distance toward its
source, but bending gradually down toward the south, when
it again makes & similar circuit to the 8. W. and ﬁna]ly dis-
appears below the horizon.

‘West of Rigel there are five or aix stars of the 3d and 4th magnitudes, arching
n%(i,n a semicircular form md markln( the first bend of the northern stream.
Abhout 89 below thewe, or 199 W. of Rigel, is a bright star of the 2d magnitude,
in the second bend of the northern stream, marked Gamma. This star cul-
minates 13 mlnu(u after the Plelades, and one hour and a ?u:mr before Elgel.
Pl.m% and a smaller star west of it, there uve four stars nearly in a
mw, Ich bnn us to the breast of Cetus. 8° N amma, is a 1 star
Sl lfichhthoughlbywmelobemﬂdalblymlheunhm

rius.

Themum., in the southern stream, is a star of the 3d magnitude, about 17° 8.
‘W. of the square in Lepus, and may be known by means of a smaller star, 1¢
above it. Achernar 18 a brilliant star of the lst magnitude, in the extremlty of
&ei s%uthem stream ; but having 58° of 8. declination, can never be seen in this

tude.

The whole number of stars in this constellation is 84; of
which, one is of the 1st magnitude, one of the 2d, and eleven
are of the 3d. Many of these cannot be pointed out by ver-
bal description; they must be traced from the map. .

History.—Eridanus is the name of & celebrated river in Cisalpine Gaul, also
called Padus. Iumndarn name is Po. Virgil calls it the king of rivers. The
Latin poets have rend from ita jon with the fable of Phae-
ton, who, being a son of thbul and Clymene, became a favorite of Venus, who
intrusted him with the care of one of her wmplu This favor of the goddess
made him vain, and he sought of his father a public and incontestable sign of his
tenderness, that should convince the world of his origin. Phabus, afler some
hesitation, made oath that he would grant him whatever he required, and no
sooner was the oath uttered, than—

¢ The youth, tuns?o alkl without delay.
g«})l [::S’e the lala 'o?:llxge t ehu;nol fo; a day.
e ‘M"r:gen oath he took,

&or l’:we his ngu.m hea;i he :hook Ha
y son, says he, some ot erpmoreum
Rash was my pl’womlne, rash was th %e-lx’v—-

Noat Jove himself, the ruler of the
That hurls the three-forked thunder from above,
Dares try his uuen%:\ ; yet who nmmng as Jove?

Turns stars and planets i in a different course.
1 steer against their motious ; nor am I
Borne back by all the current of the eky:

. But how could you resist the orbs that roil
In adverwe whirls, and stem the rapid pole?”

Phmb d the d to which he would be e in vain. He
undertook the aerial journey, and the explicit directions of his father were for-
gotten. No sooner Phaeton received the reins than he betrayed his ig-

of the of the charlot. The flying coursers became sen-
sible of the confusion of -their driver, nnd immediately departed from the usual
track. Phaeton repented too late of uui siready heaven and earth

Describe its first bend. Mhmmdﬂm-nduﬂwhmhmb
themcndnn What stars ¢nd mbe‘:w‘:nw g lt’hhau wnaxmu’uh‘;::;
about 8° above famma, 0 distance from the cari eompdad
Sirius? Describe the situation of Theomim. Descride the position and magnitude of
Achernar1 What is thnwholodnmberor stars 1o this coostellation?  What
muml.udeotl.hapnnmp-lonul
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wrere threatened with a universal conflagration as the consequence, whes J
ter, geroeiving the disorder of the horaes, struck the driver witha lhunderl:'g,
and hurled him headlong from heaven into the river Eridanus. His body, con-
sumed with fire, was found by the nympha of the sﬂmo, who honoured nim with
a degent burial, and inscribed this epitaph upon his tomh ;—
5 Hic situs est Phaeton, currus auriga palerns
Quene #i non lenuit, magnis tamen escidit ausis.”

H,Is sisters mourned his unhappy end, and were changed by Jupiter inte

poplars.
¥ All the long night their mournful watch they kee}),
And all the day stand rouad the tomb and weep.”’—Ovip.

It is said the tears which they shed, turned to amber, with which the Phont.
elans and Carthaginians carried on in secrecy a most lucrative trade. The great
heat produced on the ion of the sun’a departing out of his usual course, s
seid to have dried up the bleod of the Ethiopians, and turned their skins black;
and to have produced sterility and barrenness over the greater part of Lybis. -

%At once from life and from the chariot driven,
Th’ ambitius boy fell thunderstruck from heaven.”

“The breathless Phaeton, with flaming hair,
Bhot from the charlot like a falling star,
That in 8 summer’s evening from the top
Of heav’n drops down, or seems at least to drop,
Till on the Po his blasted corpse was hurl'd,
Far from his country, in the western world.”

The fable of Phaeton evidently alludes to some extraordinary heats which
were experienced in a very remote period, and of which only this eonfused trs.
dition has descended to later tiines.

—

AURIGA.

Tur CHARIOTEER, called also the Wagoner, is represented
on the celestial map by the figure of a man in a declining
posture, resting one foot upon the horn of Taurus, with a

t and her kids in his left hand, and a bridle in his nght,

It is situated N. of Taurus and Orion, between Perseus on
the W. and the Liynx on the E. Its mean declination is 45°
N.; so that when on the meridian, it is almost directly over
head in New England. It is on the same meridian with
Orion, and culminates at the same hour of the night. Both
of these constellations are on the meridian at 9 o’clock on the
24th of Janusary, and 1 hour and 40 minutes east of it on the
1st of January.

The whole number of visible stars in Auriga, is 66, inclu-
ding one of the 1st and one of the 2d maguitude, which mark
the shoulders. Capelia is the principal star in this constel-
lation, and is one of the most brilliant in the heavens. It
takes its name from Capella, the goat, which hangs upon the
left shoulder. It is situated in the west shoulder of Aurga,

Huw is the consteliation Au represented? Where is it situated? What is its mean
and what fts position on the meridian? How 18 it situated in respect ta
9 When are these constellations on the meridian? What is the whole number
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240 E. of Algol, and 28° N. E. of the Pleiades. It may be
known by a little sharp-pointed triangle formed by three stars,
30 or 4° this side of it, on the left. It is also 18° N. of E:
Nath, which is common to the northern horn of Taurus, ana
the right foot of Auriga. Capella comes to_the meridian on
the 19th of January, just 24 minutes before Rigel, in the foot
of Orion, which it very much resembles in brightness.

Menkalina, in the east shoulder, is a star of the 2d itude, 74° E. of Capella
wnd culminates the next. minute after Betelguese, 37§° 8. of it. Theta, in the
r’%hl arm, is a star of the 4th magnitude, 8° directly south of Menkalina.

t may he remarked as a curious coincidence, that the two stars in the shoul
ders of Auriga are of the same magnitude, and just as far apart as those in Orion,
snd opposite to them. Again, the two stars in the shoulders of Auriga, with the two
in the shoulders of Orion, mark the extremities of a long, narrow parallelogram,
lying N. and 8., and whose length is just five times its breadth. Also, the two
stars in Aurigs, and the two in Orion, make two slender and similar triangles,
both meetinﬁ{n a comunon point, half way between them at El Nath, in the north-
ern horn of Taurus.

Delia, a star of the 4th itude in the head of Au.rl;l?o is about 9° N. of the
two in the shoulders, with which it makes a triangle, about half the height of
those just alluded to, with the vertex at Delta. The two stars in the shoulders
are therefore the base of two similar triangles, one extending about 9° N., to the
head, the other 18° 8,, to the heel, on the top of the horn: both figures together
resembling an elongated diamond. A

Delta in the head, Menkalina in the right shoulder, and Theta in the arm of
Auriga, make a straight line with Betelguese in Orion, Delta in the square of the
Hare, and Beta in Noah’s Dove; all being very nearly on the same meridian,
49 W, of the solstitial colure.

“See next the Goatherd with his kids; he shines
With seventy stars, deducting only four.
Of which Capella never sets to us,*
And scarce & star with equal radiance peams -
Upon the earth : two other stars are seen
Due to the second order.”’—Eudosia.

Hisrory.—The Greeks give various of this flation; some
pose it to be Erichthonius, the fourth king of Athens, and son of Vulean and
nervui ‘who awarded him & place among the constellations on account of his many
useful inventions. He was of a monstrous shape. He I8 said to have invented
chariots, and to have exceiled all others in the management of horses. In allu-
sion to this, Virgil has the following lines :—

“Primus Erichthonius currus et quatuor susus
Ji e equos, rapidi rotis insistere victor.”
. Georygic. Lib. jii. p. 113
“Bold Erichthonius was the first who join’d
Four horses for the rapid race design’
And o’er the dusty wheels presiding sate -—Dryden.

Other writers say that Bootes invented the chariot, and that Auriga was the
son of Mercury, and charioteer to (Enomaus, king of and so experienced,
<hat he rendered his horses the swiftcst in all Greece. But as neither of these
fables seems to account for the goat and her kids, it has been supposed that they
refer to Almath®a and her sister Melissa, who fed Jupiter, during his infa.

¢4

* In the latituade of Innd(;n ; but in the latitude of New 1and, Capella dlw
below the horizon, in the N. N. W, for a few hmn,lndth?lgmpbnn inthe N.N. B.

How may It he known? What are its distance and direction from El Nath, in the
horn of Taurus? ‘When does Capella come to the meridian 7 Descride the star in fhe
east shoulder of Auriga. Describe Theta. What curious coincidence evists botwocon
the stars in the shou of Auriga and those in the shoulders of Orion? Describe the
wltuation of Delta. The t100 stars in the shoulders of Auriga form the base of two tre-
angles; please descride them. What stars in Auriga, Orion, the Hare, and the
“re on the same meridian? How fur {s this lins Qf stars west f tAs solaciiial colue s
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witu ’s milk, and as & reward for their kindness, they wern in
the h?a.v.ens. fo’t l.hergld‘:'nn reason assigned for their being pl:ced in Mnl
of Auriga, and the inference is unavoidabie, that mythology is in fault on .his
int.
Jamieson is of oginion that Auriga is a mere type or scientific symbol of the
b ifal fable of Ph , because he was the attendant of Phosbus at that“re
mote period when Taurus opened the year.

CAMELOPARDALUS.

Tre Camerorarp.—This constellation was made by He-
velius out of the unformed stars which lay scattered hetween
Perseus, Auriga, the head of Ursa Major, and the Pole Star.
It is situated directly N. of Auriga and the head of the Lynx,
and occupies nearly all the space between these and the pole.
It contains 58 small stars; Ee five largest of which are only
of the 4th magnitude. The principal star lies in the thigh,
and is about 20° from Capella, in a northerly direction. It
marks the northern boundary of the temperate zone; being
less than one degree S. of the Arctic circle, There are two
other stars of the 4th magnitade near the right knee, 120 N. E.
of the first mentioned. They may be known by their standing
1o a and alone.

The other stars in this constellation are too small, and too
much scattered to invite observation.

H .—The Camel d i8 o called from an animal of that name, peculiaz
t Ethiopia. This animal resembles both the camel and the leopeyg. * Its body
is sgomed like that of the leopard. Iis neck is about seven feet long, its.fore and
hind legs, from the hoof to the second joint, are nearly of the same length; but
from the second joint of the legs to the body, the fore legs are so long in cow-
parison with the hind ones, that no person could sit upon its back, without in
stantly sliding off as from & horse that stood up on his hind feet.

CHAPTER IV.

DIRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARE OF
THE MERIDIAN IN FEBRUARY.

THE LYNX.

T ue constellation of the Lynx, like that of the Camelopard,
exhibits no very interesting features by which it can be dis-
unguished. It contains only a moderate:number of infericr
stars, scattéred over a large space N. of Gemini, and betweex
Auriga and Ursa Major. The whole number is 44, including

Of what was the Camelopard made? Where is it situuted? What Is the whole num
ber of 6tars? What Is the magnitude of the largest? What are the name and position
of the principal one? Where are the other p nc{ga.l stars sftuated? How may they
be known? Whence does it derive its name11

3 hat is the situation of theaiynn
‘What are the number and magnitude of ite ﬁamrs
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only three that are o large as the 3d magnitude. The largest

f t{ese, near the mouth, is in the solstitid] colure, 14}° N. of
Menkalina, in the E. shoulder of Auriga. The other two prin
cipal stars are in the brush of the“tﬁ, 340 S. W. of another
star of the same brightness in the mouth of the Lesser Lion,
with which it makes a small triangle. Its centre is on the
meridian at 9 o’clock on the 23d, ‘or at half past 7 on the 1st,
of: February.

HistorY —This constellstion takes its name from a wild beast which is seid to
be of the genus of the wolf.

—

GEMINL

Tre Twins.—This constellation represents, in a sitting
Josture, the twin brothers, Castor and Pollux.

Gemini is the third sign, but fourth constellation in the
order of the Zodiac, and is situated south of the Lynx, be-
tween Cancer on the east, and Taurus on the west. The
orbit of the earth passes through the centre of the constelia-
tion. As the earth moves round in her orbit from the first
point of Aries to the same point again, the sun, in the mean-
time, will appear tomove through the (:ﬁpon'te signs, or those
which are situated right over against-the earth, on the other
side of her orbit.

Accordingly, if we could see the stars as the sun appeared
to move by them, we should see it passing over the constel-
lation Gemini between the 21st of June and the 23d of July;
but we seldom see more than a small part of any constellation
thréugh which the sun is then t{)lassing, because the feeble
lustre of the stars is obscured by the superior effulgence of the
sun.

When the sun is just entering the outlines of a constellation owjthe east, ite
western limit may be seen in the morning twilight, just ebove the rising sun. 8¢
when the sun has arrived at the westernn{imit of a coustellation, the eastern part
of it may be seen lingering in the evening twilight, just behind the setting sun.
Under other circumstances, when the sun is said to be in, or to enter, a particu-
lar constellation, it is to be understood that that constellation is not then visible,
but that those opposite to it, are. For example : whatever constellation sets with
the sun on any f’ it ie plain that the one opposite to it must be then rising,
and continue visible through the night. Also, whatever constellation rises

sets with the sun to-(layf will, six months hence, rise at sun-seiting, and set at

N ont D-gelting,
sun-rising. For example: the sun is in the centre of Gemini about the 6th of

Describe the position of the largest. Describe the position of the other two principa.
stars. What are their distance and direction from the one in the head? When Is its
centre on the meridian} Describe the position and appearance of the Twins. hat
I8 the relative position of Gemini among the signs and constellations of the Zodiact
How is the orbit of the earth situated, with respect to these constellationsy How de
the sun and earth appear to move through these signs? When does the sun appear to

s through the constellation Gemini? Do we usually see the constellations while
sun mﬂug through them? Under what circumasiances can 108 see some part of
B wiathic, of mOKT 1T 6 come e s o e O Aot ot 1 i is
& 10 sun t L
wwonthe hence? Give an example. o-day,
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July, and must rise and set with i on that day ; consequeatly, six mouths from
that time, or about the 4th of January, it will rise in the east, just when the sun
Is setting in the west, and will come to the meridian at midnight ; being then ox-
actly opposite to the sun.

Now as the stars gain upon the sun at the rate of two hours every month, &
Sollows that the ceatre of this constellstion will, oo the 17th of February. come
to the meridian three hours earlier, or at 9 o’clock in the evening.

It would be a pleasant exercise for students .t:‘rmpou questions to each
wether, somewhat like the following :—What zodi constellation will rise and
set with the sun to-day 7 What one will rise at sun-setting? What constellation
is three hours high at sun-set, and where will it be at 9 o’clock 7 What constel-
lation rises two hours before thé sun? How many days or months hence, and
at what hour of the evening or merning, and in what part of the sky shall we see
the constellation whose centre is now where the sun is 7 &c., &c.

In solving these and similar questions, it may be remembered that the sun is
in the vernal equinox about the 21st of &uch, from whence it advances throagh
one sign or llation every ding raonth thereafter ; and that each con-
stellation is che month in advance of the #ign of that name: wherefore, reckon
Pisces in March, Aries in April, Taurus in May, and Gemini in June, &c.; be
ginning with each constellation at the 21st, or of the month.

Gemini contains 85 stars, including one of the 1st, one of
the 2d, four of the 3d, and seven of the 4th magnitudes. Itis
readily recognised by means of the two prineipal stars, Cas-
tor and Polluz, of the 1st-and 2d magnitudes, in the %ead of
the Twins, about 430 apart.

There being only 11 minutes’ difference in the transit of
these two stars over the meridian, they mag both be consid-
ered as culminating at 9 o’clock about the 24th of February.
Castor, in the head of Castor, is a star of the 1st magnitude,
44° N. W. of Pollux, and is the northernmost and the bright-
estof the two. Pollux, is a star of the 2d magnitude, in the
head of Pollux, and is 44° 8. K. of Castor. This is one of
the stars from which the moon’s distance 1s calculated in the
Nautical Almanac. :

—— %Of the famed Ledean pair,
One most filustrious star adorns their lign’
And of the second order shine twin lighte.”

The rglative magnitude or brightness of these stars has
undergone considerable changes at different periods ; whence
it has been conjectured by various astronomers that Pollux
must vary from the 1st to the 3d magnitude. But Herschel,
who observed these stars for a period of 25 years, ascribes the
variation to Castor, which he found to consist of two stars,
very close together, the less revolving about the larger once
in 342 years and two months.

Bradly and Maskelyne fourn that the line joining the two siars which form’

Castor was, at all times of the year, parallel to the line joining Castor and Pollux;
and that both of the fc u{ove’ da centre between them, in

& constellation come to the meridtan at m: ht to-day, Ao long defors 4t wik
oulufalo the meridion at 9 o'clock in the svening ? %ﬂu consiellation Gemini coms 0o
£As meridian at midnight, on the Ath of January, w, will {2 cubminate at 9 o' 7
‘What4s the number of stars in Gemini? By what means is it readily recognisedy
‘When do these stars culminate? Describe Castor. Describe Pollux. For what snv
pose 18 It observed at sea? Is the brightness of these two stars always the same? v
ascxfbes this variableness to Castor, and for what reason?
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:rbits nearly circular, as two balls sttached to a rod would do, if suspended by &
sring affixed to the centre of gravity between them.

“'ﬁneu men,” says Dr. Bowditch, * were endowed with a sharpness of vision,
and a pover o penetrating into space, alinost unexampled in the history of as-
tronomy. -

Aboui 200 8. W. of Castor and Pollux, and in a line nearly parallel with them,
ia & row of stars 3° or 4° apart, chiefly of the 3d and 4th magnitudes, which dis-
tinguish the feet of the twins. The brightest of these is Alhena, in Pollux’s upper
foot ; the next amnall atar 8. of i'1 i in his other foot: the two upper stars in the
lino next above Gamma, mark Castor’s feet.

. This row of feet is nearly two thirds of the djstance from Pollux to Betelguese
fu Orion, and a line connecting them will pass through Alhena, the principal star
in the feet. About two thirds of the distance from the two in the head to those
in the feet, and nearly parallel with them, there is another row of three stars
about 6° apart, which mark the knees.

There are, in this constellation, two other remrhbali‘ru‘nel rows, lying at
right les with the former; one, leading from the head to the foot of Y
the brli:gtest star being in the middle, and in the knee; the other, leading from
the head to the foot of Bollux, the brightest star, called Wasat. being in the body,
and Zeta, next belew it, in the knee.

' Wasat is in the ecliptic, and very near the centre of the constellation. The
two stars, Mu and Te]ubi.n the northern foot, are also very near the ecliptio :
Tejat is 8 small star of between the 4th and bth iagnitudes, 2° W. of Mu, and
deserves to be noticed because it marks the spot of the summer eolstice, in the
tropic of Cancer, just where the sun is on the longest day of the year, and is,
moreover, the dividing limit between the torrid and the N. temperate zone.

Pnznu, also in the e:.:lip'.i::i 24° W. of Tejat, is a star of only the 6th
tude, but rendered memorable as being the star which served for many years to
determine the position of the planet Herschel, after its first discovery.

Thus as we pursue the study of the stars, we shall find contin new and
more wonderful developments to engage our feelings and reward our ur. We
shall have the peculiar satisfaction of reading the same volume that was spread
out to the patriarclis and poets of other ages, of admiring what they admired, and
of being led as they were led, to look upon these lofty mansions of being as hav-
ing, above them all, 8 common Father with ourselves, “ who ruleth in the armies
ol;g heaven, and bringeth forth their hosts by number.”

HisTory.—Castor and Pollux were twin brothers, sons of Jupiter, by Leda,
the wife of Tyndarus, king of Sg::l'tn. 'The manner of their birth was very sin-
gular, They were educated at Pallena, and afterwards embarked with Jason in
the celebrated contest for the golden fleece, at Colchis ; on which occasion the
behaved with unparalleled courage and bravery. Pollux distinguished himself
by his achievements in arms and personal prowess, and Castor in equestrian
exercises and the management of horses. Whence they are represented, in the
temples of Greece, on white horses, armed with s.peané riding side by side,
their heads crowned with a petazus, on whose top glittered & sta Among the
ancients, and especially among the homans, there prevailed a superstition that
Castor and Pollux often appeared at the head of their armies, and led on theix
troops to battle and to victory.

“Castor and Pollux, first in martial force,

One bold on foot, and one renown’d for horse.

Fair Leda’s twins in time to stars decreed,

One fought on foot, one curb’d the flery steed.”— Wirgil.
“Castor alert to tame the foaming stee:

And Pollux strong to deal the manly deed.”—Martial.

‘Ths brothers cleared the Hellespont and the neighbouring seas from pirstes
after tivrir return from Colchis; from which eimunm.lncentfle have ever sines
been regarded as the friends and p of navigati L the Arg i
expedition, dring a violent storm, it is said two flames of fire were seen (o piay
around their and i diately the temp d, and the sea was calm.
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From this circumstance, the sailors inferved, that whenever both fires appeared
w the sky, it would be fair weather: but when only one appeared. there would

be storms.

§it. Paul, after being wrecked on the island of Melita, emberked for Rome *in
o ship whose sign was Castor and Pollus ;" so formed, no doubt, in accordance
w;th the popular belief that these divinities presided over the science and safetv
of navigation. .

They were initiated into the sacred mysteries of Cabiri, and Into those of Ceres
amd Eleusis. They were invited to a feast at which Lynceus and Idas were going
o celebrate their nuptials with Pheebe and Telaria, the daughters of Leucippus,
brother to Tyndarus. They became enamoured of the daughters, who were
sbout to be married and resolved to supplant their rivals: a battle ensued, In
which Caator killed Lynceus, and was himself killed by Idas. Pollux revenged
the death of his brother by killing Idas; but, being himself immortal, and most
tenderly attached to his deceased brother, he was unwilling to survive him ; he
therefore entreated Jupiter to restore him to life, or to be deprived himself of
{imunertality ; wherefore, Jupiter permitted Castor, who had been slain, to share
the immortality of Pollux ; and consequently, as long as the one was upon eart
%0 long was the other detained in the infornal regions, and they alternately live
and died «ve{g da{;O Jupiter also further rewarded their fraternal attachment

changing them both into a constellation under the name of Gemini, Twins,

which, it is strangely pretended, never appear together, but when one rises the
other sets, and 20 on alternately.
“By turns they visit this ethereal sky,

And live alternate, and alternate die.”’—Homer.

% Poliux, offe; his alternate life,

Could free his brother, and could daily

By turns aloft, by turns descend below.”— Virgil.

Castor and Pollux wexe worsthped both by the Greeks and Romans, who
sacrificed white lambs upon their altars. In the Hebrew Zodiac, the constella
tiom of the Twins refers to the tribe of Benjamin.

CANIS MINOR.

Tae LirtLe Doc.—This small constellation is situated
about 5° N. of the equinoctial, and midway between Canis
Major and the Twins. It contains 14 stars, of which two are
very brilliant. The brightest star is called Procyon. It is
of l't¥xe 1st magnitude, and is about 4° 8. E. of the next bright-
est'i‘marked Gomelza, which is of the 2d magnitude. :

hese two stars resemble the two in the head of the T'wins.
Procyon, in the Little Dog, is 23° 8. of Pollux in Gemini,
and Gromelza is about the same distance S. of Castor.

A great number of geometrical figures may be formed of
the principal stars in the vicinity of the Little Dog. For ex-
am(;) e ; Procyon is 23° 8. of Pollux, and 260 E. of f}etelgugse,
and forms with them a large right angled triangle. Again
Procyon is equidistant from Betelguese and Sirius, and forms
with thein an‘equilateral triangle whose sides are each about
26o. If a straight line, connecting Procyon and Sirius, be
produced 23° farther, it will point out Phaet, in the Dove.

Describe the situation of Canis Minor. \Vhat is its whole number of stars? What
is the njtude of its prlncl‘;nl ones? What Is the brightest one called, and how in
It situated? What other stars do Procyon and Gomelzaresemble? What are the distance
and directicn of Frocyon from Pollux? Of Gomelza from Castor? Whatare theirdistance
and direction from Castor and Pollux? What kind of figures may be formed of the
stars In the neighbourhood of the Little Dog) (iive some cxawples.
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Procyon is often taken for the name of the Little Dog, or
for the whole constellation, as Sirius is for the greater one}
hence it is common to refer to either of these constellations
by the name of its principal star. Procyon comes to the me-
ridian 53 minutes after Sirius, on the 24th of February;
although it rises, in this latitude, about half an hour before it.
For this reason, it was called Procyon, from two Greek words
which signify (Ante Canis) “before the dog.”

“Canicula, fourteen thy stars; but far
Above them all, illustrious through the skies,
Beams Procyon ; justly l;y Greece thus called
The bright forerunner of the greater Dog.”

Hsrory.—The Little Doﬁ’n according to Greek fnbloh}l one of Orion’s hounds.
Soine suppose it refers to the Egkyplian god Anubis, which was represented with
a dog's head : others to Diamﬁ e goddess of hunting ; and others, that it is the
faithful dog Mara, which belonged to Icarus, and discovered to his daughtex
Erigone the place of his burial. Others, again, laz)lt is one of Act®on’s hounde
that devoured their master, after Diana had transformed him into a stag, to pre~
vent, as she said, his betraying her. ¢ -

“This sa.lﬂ(i the man began to di eal
By slow degrees, and ended in & deer.
Transform’d at length, he flies away in haste,
And wonders why he flies so fast.
Butasb chance}lwithin a neighb’ri$ brook,
He saw his branching horns, and alter’d look,
Wretched Actzon ! in a doleful tone
He tried to speak, but only gave a groan;
And as he wept, within the watery i
He saw the big round drops, with silent pace,
Run trickli Wn A savage, hairy face.
What should he do? or seek his old abodes,
Or herd among the deer, and skulk in woods ?
As he thus ponders, he behind him spies
His opening hounds, and now he hears their cries.
From shouting men, and horng, and dogs, he flies.
‘When now the floctest of the pack that press’d
Close at his heels, and sprung before the rest,
Had fasten’d on hin,, straight another Pnlr
Hung on his wounded side, and held him there,
Till ali the pack came up, and every hound
Tore the sad huntaman grovelling on the ground.”"

It Is most probable, however, that the Egyptians were the inventors of this con
stellation ; and as it always rises a littie before the Dog-star, which, at a particu.
Iar season, they so much dreaded, it is properly represented as a Little watchful
creature, giving notice like a faithful sentinel of the other’s approach.

# 1t Is not difficult to deduce the moral of this fable. The selfishness and caprice of
human friendship furnish daily illustrations of it. While the good mun, the philan-
turopist, or the public benefactor, is in affluent circumstances, and, with a heart te
devise, the power to bl to his [ 1es, his virtues
are the general theme: but when adverse storms have ch: d the ability, th h
Lson by i3 Ouwn houngs s and ke, Actson ba A - (orm 10 e garundr by b6 Aigs

N, by his own hounds ; , 1ike Actseon, s “ torn
that fed upon his bounty. L. Q. C. L. '

‘What name is usuaily given to the Little Dog? 'When does Procyen rise and cutmi-
nnta,m v:rli-th m;pecl to the Dog-star} What name, for thin reason, was given to this
cons! tion.
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MONOCEROS.

Taz Unicomn.—This is a modern constellation, which was
made out of the unformed stars of the ancients that lay scat-
tered over a large space of the heavens between the two
Dogs. It extends a considerable distance on each side of the
equinoctial, and its centre is on the same meridian with
Procyon. ’

It ‘contains 31 small stars, of which the seven principal
ones are of only the 4th magnitude. Three of tKese are
situated in the head, 3° or 4° atpart, forming a straight line
N. E. and S. W. about 9° E. of Betelguese in Orion’s shoul-
der, and about the same distance S, of Alhena in the foot of
the Twins.

The remaining stars in this constellation are scattered over
? large space, and being very small, are unworthy of particu-

ar notice.

History.— Tux M is a specles of the Uni or Rhinoceros. Tt s
about the size of a horse, with one white horn growing out of the middle of its
farehead. It is maid to exist in the wilds of Ethiopia, and to be very formidable.

Nataralists say that, when pursued by the hunters, it ﬁreclplmel itsell from
the tops of the highest rocks, and pitches upon its horn, which sustains the whole
force of its fall, so that it receives no damage thereby. Sparmann informs uﬁ
that the figure of the unicorn, described by some of the ancients, has been foun:
delineated on the surface of the rock in raria ; and thence conjectures that
such an animal, instead of being fabulous, as some suppose, did once Ily
exist in Africa. Lobo affirme that he seen it. -

The rhinoceros, which is akin to i#s found in Bengal, Siam, Gochin Chins,
vart of China Proper, and the isles of Java and fumatra

CANIS MAJOR.

Tae Grear Doa.—This interesting constellation is situa-
red southward and eastward of Orion, and is universall
Kuown b{ the brilliance of its principal star, Sirius, which is
apparently the largest and brightest in the heavens. It glows
in the winter hemisphere wﬁﬁ a lustre which is unequalled
by any other star in the firmament.

Its distance from the earth, though computed at 20 millions
of millions of miles, is supposed to be less than that of an
other star: a distance, however, so great that a cannon bal{
which flies at the rate of 19 miles a minute, would be two
millions of years in passing over the mighty interval ; while
sound, moviag at the rate of 13 miles a minute, would reach
Sirius in little less than three millions of years.

‘What stars the M 1 How is this constellation sitn-
ated, and when is It on the meridian] What is the whole number of its stars) What
is the mnlwﬂe of its principal ones? Describe those in the hend. Describe %
sition appearance of Canls Major. What Is its a in the wintery
1s its distance from the earth computed to be, and how is it com; with taat of the
vther stars 7 How long would it & a cannon-ball to pass over diztance Inwhat
time would sound reach Sirlus from the earth?
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It may be shown in the same manner, that a ray of light, which occupies onty
8 mi and 13 ds in ing to us from the sun, which 18 at the rate of -
nearly two hundred th d miles a d, would be 3 years and 82 days in
passing through the vast space that lies between Sirius and the earth.. Conse-

uently, were it blotted from the heavens, its light would continue visible to us
ur a period of 3 years and 82 days after it had ceased to be.

If the nearest stars give such astonis results, what shall we say of those
which are situated a thousand times as far deyond these, as these are from us?

In the remote ages of the world, when every man was his
own astronomer, the rising and setting of Sirius, or the Dog-
star, as it is called, was watched with deep and various so-
licitude. The ancient Thebans, who first cultivated astro-
nomy in Egypt, determined the length of the year by the
pumber of its risings. ‘The Eviptia,ns watched its rising
with mingled apprehensions of ope and fear; as it was
ominous to them of agricultural prosperity or blighting
drought. It foretold to them the rising of the Nile, whic
they called Siris, and admonished them when to sow. The
Romans were accustomed yearly, to sacrifice a dog to Sirius
to render Lim propitious in hus influence upon tnei herds and
fields. The eastern nations generally believed the rising of
Sitius would be productive o% great heat on the earth.

Thus Virgil:—
% Tum steriles exurere Sirius agros:
Ardebant herbz®, et victun Beges #gra negabat.”?

-“Parched was the grass, u‘glighted ‘was the corn:
Nor ’scape the beasta; for Sirius,¥rom on high,
With pestilential heat infects the sky.”

Accordingly, to that season of the year when Sirius rose
with the sun and seemed to blend its own influence with the
heat of that luminary, the ancients gave the name of Daqg-
days, (Dies Qanicu;'ares). At that remote period the Dog-
days commenced on the 4th of August, or four days after the
summer solstice, and lasted forty days or until the 14th of
September. At present the Dog-days begin on the 3d of
July, and continue to the 11th of August, being one day less
than the ancients reckoned.

Hence, it isplain that the Dog-days of the moderns have no
reference whatever to the rising of Sirius, or any otner star,
because the time of their rising is perpetually accelerated by
the precession of the equinoxes: they have reference then
only to the summer solstice which never changes its position
in respect to the seasons.

Hoto long islight in coming from Sirius tothe earth ? Suppose this star were nowta
be blotted from the heavens, hoto long before its troinkling would erpire? How was the
rising of Sirius reganled in the remote ages of the world? What use was made of it
w the ancient Thebans? How did the Egyptians regard it, and for what reason?

hat did it foretel to them? What did the Romans offer in sacrifice to 8Irius annualiy?
Why! How was it regarded by the eastern nations generally? What season of the

ear Ji1 the anclents call Dog-days? When did these begin, and how long did they
ml‘u At ‘;;re,aent. when do they begin and end?1 Have our Dog-days any reference 4
Dna star :
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The time of 8irius’ rising varies with the latitude of the place, and in the same
Imtitude, is sensibly changed after a course of years, on account of the proces-
sion ac the equinoxes. This enables us, tv determine with approximale accu-
racy, the dates of many events of antiquity, which cannot be well determined
Ly other records. We do not know, for instance, in what precise period of the
world Hesiod flourished. Yet he tells us, in his Opera et Dies, lib. ii. v. 186, that
Arcturus in his time rose heliacally, 60 days after the winter solstice, which,
then was in the 9th degree of Aquarius, or 39° beyond its present Pposition. Now
897 ; 50} -2794 years since the time of Hesiod, which corresp very nearly
with history.

‘When a star rose at sun-setting, or set at sun-rising, it was called the Achroni
oal rising or setting. When s planet or star appeared above the horizon jus
before 1he sun, in the morning, it was called the Heliacal risinﬁ of the star; ana
when it sunk below the horizon immediately after the sun, in the evening, it was
called the Heliacal setting. According to Ptolemy, stars of the first magnitude
are seen rising and setting when the sun is 12° below the horizon ; stars of the
24 magnitude require the sun’s depression to be 13°; stais of the 34 magnilude,
49,’and 8o on, allowing one degree for each magnitude. The rising and setting
of the stars described in his way, since this mode of description often occurs
in Hesiod, Virgil, Columella, Ovid. Pliny, &c. are called poetical rising and set
ting. They served to mark the times of religious ceremonies, the seasons al-
lotted to the several departments of husbandry, and the overflowing ¢“-* - Nilo

The student may be perplexed to understand how the
Dog-star, which he seldom sees till mid-winter, should be
associated with the most fervid heat of summer. This is
explained by considering that this star, in summer, is over
our heads in the daytime, and in the fower hemisphere at
night. As “thick the floor of heaven is inlaid with patines
of bright gold,” by day, as by night; but on account of the
superior splendour bf the sun, we cannot see thein.

Sirius 18 situated- nearly 8. of Alhena, in the feet of the
Twins, and about as far g of the equinoctial as Alhena is
N. of it. It is about 10° E. of the Hare, and 26° S. of Be-
telguese in Orion, with which it forms a large equilateral
triangle. It also forms a similar triangle with Phaet in the
Dove, and Naos in the Ship. These two triangles being joined
at their vertex in Sirius, present the figure of an enormous
X, called by some, the Ecyrrian X. Sirius 1s also pointed
out by the direction of the Three Stars in the belt of Orion,
Its distance from them is about 23°. It comes to the meri-
dian at 9 o’clock on the 11th of February.

Mirzam, in the foot of the Dog, is a star of the 2d magni-
tude, 54° W. of Sirius. A little above, and 4° or 5° to the
left, there are three stars of the 3d and 4th magnitudes, form-
ing a triangular figure somewhat resembling a dog’s head.

What fs meant by the Achronical rising and selting of the stars? What, by thery
Heltacal rising setting? By whom twere tha terms thus applied, and tohat were
these risings and seitings called] What did they servel Explain how it Is, that the

.star, which {s seldom seen till mid-winter, should be associated with the most
fervid heat of summer. Are there as many stars over our head in the daytime as in
the night? Describe the situation of Strius. What is its position with regard to Be-
telguese and Procyon, and in connexion with them what figure dnes It form1 With
wrhat other stars does it form & similar triangle? .What is the appearance of these twe
triangles taken together? How else is Sirius p out? D the | and
magnitude of Mirzam. What stars mark the_;nead of the Dog?
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The brightest of them, on the left, is called Muliphen. It
entirelt{ disappeared in 1670, and was not seen again for
more than 20 years. Since that time it has maintained a
steady luster.

Wesen is a star of between the 2d and 3d magpitudes, in
the back, 11° 8. 8. K. of Sirius, with which, and Mirzam in
the paw, it makes an elongated triangle. The two hinder
feet are marked by Naos and Lambda, stars of the 3d and
4th magnitudes, situated about 3° apart, and 12° directly S.
of the forefoot. This constellation contains 31 visible stars,
including one of the 1st magnitude, four of the 2d, and two
of the 35; all of which are easily traced out by the aid of
the map.

History.—Manilius, & Latin poet who flourished in the Augustan age, wrote
an admirable ﬂoem, in five books, upon the fixed stars, in which he thus speaks
of this constellation :—

“ All others he excels ; no fairer light
Ascends the skies, none sets so ciear and bright.”’

But Euposra best describes it :—
¢ Next shines the Dog with sixty-four distinct ;
Famed for pre-eminence in envied song,
Theme of Homeric and Virgihian lays:
His fierce mouth flames with dreaded Sirius;
Three of his stars retire with feeble beams.”

According to some mythologists, this llation gepresents one of Orion’s
hounds, which was placed in the iky, near this celebrated huatsman. Others
sy it received its name in honor of the dog given by Aurorato Cephalus, which
surpassed in speed all the animals of his species. Cephalus, it is said, attempted
to prove this by running him against a fox, which, at that time, wan thought to
be the fieetest of all animale. After they had run together a long time without
either of them obtaining the victory, it is said that Jupiter was so much gratified
at the fleetness of the dog, that he assigned him a place in the heavens.

But the name and form of this constellation are, no doubt, derived from the
E"&ﬂm, who carefully watched ita rising, and by it judged of the swelling of
the Nile, which they called Siris, and, in their hierogly phical manner of writing,
since it was as it were the sentinel and watch of the ﬁeur, represented it under
the figure of a dog. They observed that when Sirius became visible in the east,

ust before the momlnﬁk awn, the overflowing of the Nile immediately folowed.
Mu-ltwlrnodmem, e a faithful dog, to escape from the region of the inun-
on.

CHAPTER V.

DIRECTION® FOR TRACING THE CONSTELLATIONS WHIcH AW
ON THE MERIDIAN IN MARCH.

ARGO NAVIS.

Taz saip Arco.—This constellation occupies a large
space in the southern hemisphere, though but a small part

Which is the brightest of these, and what remarkable ci tance in its history

2!; h‘gv- hl:c appearod nm i;.: latur’_: 1t Deﬁibe &'& -i:ﬁ-%érma;d itude nhf‘ Wez
stars mark inder feet? t i isible stars

constellation ? mmmmunimAm;Nl:vhuinm ° thie
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of it can be seen in the United States. It is situated S E.
of Canis Major, and may be known by the stars in the prow
and deck of the ship.

If a straight line joining Betelguese and Sirius, be pro-
duced 18° to the southeast, it will point out Naos, a star of
the 2d magnitude, in the rowlock of the ship. This star is
in the 8. E. corner of the Egyptian X, and of the large
equilateral triangle made by itself with Sirius and the Dove.
‘When on the meridian, it is seen from this latitude about 8°
above the southern horizon. It comes to the meridian on
the 3d of March, about half an hour after Procyon, and con-
tinues visible but a few hours.

Gamma, in the middle of the ship, isa star of the 2d mag-
nitude, about 7° S. of Naos, and just ekims above the south-
ern horizon for a few minutes, and then sinks beneath it.
The principal star in this constellation is called, after one
of the pilats, Canopus; it is of the lst magnitude, 36° nearly
S. of girius, and comes to the meridian 17 minutes after it;
but having about 53° of 8. declination, it cannot be seen ia
the United States. The same is true of Miaplacidus, a star
of the 1st magnitude in the oars of the ship, about 25° E. of
Canopus, and 61° 8. of Alphard, in the heart of Hydra.

Au obeerver in the northern hemisphere, can see the stars as many degreee
mouth of the equi ial in the hern hemisphere, a8 his own latitude lacka of
90°, and no more.

Markeb, is a star of the 4th magnitude, in the prow of the
ship, #nd may be seen from this latitude, 16° 8. K. of Sirius,
and about 10° E. of Wesen, in the back of the Dog. This
star may be known by its forming a small triangle with two
others of the same magnitude, situated a little above it, on
the E., 3° and 4° apart. .

This constellation contains 64 stars, of which 1wo are of
the 1st magnitude, four of the 2d, and nine of the 3d. Most
of these are too low down to be seen in the United States.

HisTorY.—This constellation is intended to perpetuate the memory of the
famous ship which carried Jason and his 54 compaaions to Colchis, when they
resolved upon the perilous expedition of recovering the golden fleece. The de-
rivation of the word Argo has been ofien disputed. Some derive it from Argos,
supposing that this was the name of the person who first propose« the expedition,

- and bailt the ship. Others maintain that it was built at Argos, whence its name,
Cicero calls it Argo, because it carried Grecians, commonly called Argives.
Diodorus derives the word from dpyds, which signifies swift. Plolemy eays,
ba: not truly, that Hercules built the ship and called it A|}n. after & son of Jason
who bore the same name. This ghip had fiy oars, and being tlus proj lted
must have falley far short of the bulk of the smallest skip craft used by moderns.

‘Where is it situated 7 Point out the situation of Naos, in the ship? When may it be
seen in this latitude? When is it on Lhe meridian? Describe the position and magni-
tude of Gamma. What are the situation and name of the principal star in this conatsl-
Jation? Why can it not bo seen in the United States ] Is any other considerable atar
m the shi, similarly situated? Describe Markeb. How may this star be known?
‘What is the number of visible stars ja this consteliation? Whut is the magnitude of its

ones}
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It is even sald that the crew were able to carry it on their backs from the Dan- ,
ube tothe Adriatic.

Accord:ng to many authors, she had a beam on her prow. cut in the forest of
Dodona by Minerva, which had the power of giving oracles to the Argonauts.
This ship was the first, it i8 said. that ever ventured on the sea. After the expe-
dition was finishet, and Jason had returned ju triumph, he ordered her to be
dk?wn ashore at the istlimus of Corinth, and consecrated to Neptune, the god of
the sea.

Sir Isanc Newton endeavors to setrle the period of this expedition at about 30

ears hefore the destruction of Troy, and 43 years after the death of Solomon.

r. Bryaut. however, rejects the history of ihe Argopautic expedition as & mere

- fietion of the Greeks, and supposes that this group of stars, which the poets de-
nominaie Arge Navis, reiers 1o Noah’s ark and the deluge, and that the fable of
the Argonautic expedition is founded on certain Eg&pﬁan traditions that related
to the preservation of Noah and his family during the flood. :

CANCER

TrE Cras is now the fifth constellation and fourth sign
of the Zodiac. It is situated in the ecliptic, hetween Leo on
the E. and Gemini on the W. It contains 83 stars, of which
one is of the 3d, and seven of the 4th magnitude. Some
place the first-mentioned star in the same class with the other
seven, and consider none larger than the 4th magnitude,

Beta is a star of the 3d or 4th magnitude, in the south-
weatern claw, 10° N. E. of Procyon, and may be known from
the fact that it stands alone, or at least has no star of the
same magnitude near it. It is midway between Procyon
and Acubens.

Acubens, is a star of similar brightness, in the south-eastern
claw, 10° N. E. of Beta, and nearly in a straight line with it
and Procyon. An imaginary line drawn from Capella through
Pollux, will point out Acubens, at the distance of 24° from
Pollux, It may be otherwise distinguished by its standing
between two very small stars close by it in the same claw.

Tegmine, the lust in the back, appears to be a small star,
of between the 5th and 6th magnitudes, 84° in a northerly
direction from Beta. It is a treble star, and to be distinctly
seen, requires very favorable circumstances. Two of them
are so near together that it requires a telescopic power of

. 300 to separate them.

About 7° north-easterly from Tegmine, is a nebulous clus-
ter of very minute stars, in the crest of Cancer, sufficiently
luminous to be seen by the naked eye. It is situated in a
triangular position with regard to the head of the Twins and
the Litile Dog. It is about 20° W. of each. It may other-
wise be discovered by means of two conspicuous stars of

‘What is the relative rosition of Cancer among the signs and constellations of the
Zodiac' How 1 it situuted: What are the number and marnitude of its stars)
Where is Beta situated, und how muy it be krown? Which way fiom Procyon and
Acubens}  Describe Acubens.  What are i's disance and di ection from Pollux: How
msy it be otherwise knownt Describe Tegmine. ‘Lhere is a iemarkable cluster in
this ita How may it otherwise bs discovered?
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the 4th magnitude lying one on either side of it, at the dis-
tance of about 2° called the northern and southern Aseclli.
By some of the Orientalists, this cluster was denominated
Presepe, the Manger, a contrivance which their fancy fitted
up for the accommodation of the Aselli or Asses; and it is
so called by modern astronomers. The appearance of this
nebula to the unassisted eye, is not unlike the nucleus of a
comet, and it was repeatedly mistaken for the comet of
1832, which, in the month of November, passed in its neigh-
borhood.

The southern Asellus, marked Delta, is situated in the
line of the ecliptic, and, in connection with Waeat and Tejat, .
marks the course of the earth’s orbit for a space of 36° from
the solstitial colure.

There are several other double and nebulous stars in this
constellation, most of which are too small to be seen; and
indeed, the whole constellation is less remarkable for the
brilliancy of its stars than any other in the Zodiac.

The sun arrives at the gign Cancer about the 21st of June,
but does not reach the constellation until the 23d of July.

The mean right ascension of Cancer is 126°. It is conse-
quently on the meridian the 3d -of March. '

A few degrees §. of Cancer,and about 17° E. of Procyon, are four stars of the
4th magnitude, 3° or 4° apart, which mark the head of Hydra. This constella-
tion will be described on Map I1I.

The beginning of the sign Cancer (not the constellation) is called the Tropie
of Cancer, and when the sun arrives at this point, it has reached its utmost limit
of north declination, where it seems to remain stationary a few days before it
begius to decline again to the south, This stationary attitude of the sun is called
the summer solstice ; from two Latin words signifying the sun’s starnding still.
The distance from the. first point of Cancer to the equinoctial, which, at present,
is 23° 27§/, is called the obdliquity of the eclipric. It 18 a remarkable and well-as-
certained fact, that this is continually growing less and less. The tropics are
slowly and steadily approaching the equinoctial, at the rate of about half a recond
every year; 8o that the sun does not now come so far north of the equator in
summer, nor decline so far south in winter, as it must have done at the creation,
by nearly a degree.

Hiatory.—la the Zodiacs of Esne and Denders, and in most of the astrologi-
cal remains of Egypt, a Scarah®us, or Beetle, is used as the symbol of this sign ;
but in Sir William Jones’ Oriental Zodiac, and in some others’ found in India, we
meet with the figureof a crab. As the Hindoos, in all probability, derived their
knowledge of the stars from the Chaldeans, it is supposed that the figure of the
crab, in thia place, is more ancient than the Beetle. i

In some eastern representations of this sign, two animals, like asses, are found
in this division of (ge Zodiac ; and as the Chaldaic name for the ass mlg be
translated muddiness, it is supposed to allude to the discoloring of the Nile,
whieh river was rising when the sun entered Cancer, The Greeks, in copying
this sign, have placed two asses ag the appropriate symbol of it, which still re-

‘What is the name of this cluster? What is itz appearance to the naked eye, and for
what has it been mistaken? How is the star called the southern Asellus situated,
with respect to the ecliptic’ What ather sturs in this conste’lation} At what time
does the sun enter the sign Cancer? At what time the consiellation] Where is (hs
gropic of Cancer situated! When the sun reaches this paint, whai 8 said of its de-
clinationt What is this stationary attitude of the wun called? What is the ebiiquity
af the ecliptict What remarkable fuct in respect to this distance? Docs this affect the
stabdility of the tropics}
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maln. They explain thelr reason, however, for adopting this figure, hy saying
that these are the animals that d Jupiter in his victory over the giants.

Dopuis accounis far the origin of the asses in the following words :—Le Can-
cer, oit sout les étnilea appellées 118 anes, forme Pimprainte du pavilon @ Is-
sachar que Jacob assimile & Fane. .

Mythologista give different accoi nts of the origin of this constelation. The
prevailing opinion Is, that while Hercules was engagec in his famous contest
with the dreadful Lernsan monster, Juno, envious of the fame of his achieve-
wments, sent & sea-crab to bite and annoy the hero’s feet, but the crab being soon
ggsmched, the goddess to reward its services, placed it among the constella-

ns.

“The Scorpion’s claws here clum;lde enent"

And here the Crab’s in lesser c are bent.

CHAPTER VI.

PIRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARRE ON
THE MERIDIAN IN APRIL.

LEKO.

Tae Lion.—This is one of the most brilliant constellations
in the winter hemisphere, and contains an unusual number
of very bright stars. It is situated next E. of Cancer, and
directly S. of Leo Minor and the Great Bear.

‘The Hindoo Astronomer, Varaha, says, “ Certainly the southern solstice was
once in the middle of Asleha (Leo); the northern in the first degree of Dhan-
ishta (Aquarius). Since that time, the eolstitinl, as well as the equinoctial
g;:r;ns, have gone backwards on the ecliptic 76°- ‘This divided b 7, gives

years; which carry us back to the year of the world 464. S8ir W. Jones,
says, that Varaha lived when the solstices were in the first degrees of Cancer
wnd Capricorn ; or about 400 years before the Christian era.

Leo is the fifth sign, and the sizth constellation of the Zo-
diac. The mean right ascension of this extensive group is
1500, or 10 hours. Its centre is therefare on the meridian the
6th of April. Its western outline, however, comes to the
meridian on the 18th of March, while its eastern limit does
not reach it before the 3d of May.

This constellation contains 95 visible stars, of which two
are of the 1st magnitude, two of the 2d, six of the 3d, and
fifteen of the 4th,

- “Two splendid stars of highest
N Two of the second class the Liod‘:n’bg,lu,
And justly figures the fierce summer's rage.’

The principal star in this constellation is of the 1st mag-
nitude, situated in the breact of the animal, and named Re-
gulus, from the illustrious Romsan consul of that name.

‘What is the general of the lon Leot Where is it situated?
‘What {5 the relative order among the signs and constellations of the Zodiac? What is
the right ascension of Leo, and when is its centre on the meridian? When do the

tain, and how I are the principal ones? What Is the name of the first &
S eation, and whenios 18 1t dorveds tar In the
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It is situated almost exactly in .he ecliptic"and may he
readily distinguished on account of its superior brilliancy, It
1s the largest and lowest of a group o?eﬁve o six bright
stars which form a figure somewhat resembling a sickle, in
the neck and shoulder of the Lion. There is a little star of
the 5th magnitude about 2° 8. of it, and one of the 3d mag-
nitude 5° N. of it, which will serve to point it out.

Regulus is the brightest star in the conmstellation, except
Deneiola, in the tail, 25° E. of it. Great use is made of Re-
%ulus by nautical men, for determining their longitude at sea.

ts latitude, or distance from the ecliptic, is less than §°; but

its declination, or distance from the e?e:'noctial is nearly
132 N.; so that its meridian altitude will be just equal to that
of the sun on the 19th of August. Its right ascension is very
nearly 1500, It therefore culminates about 9 o c.ock on the
6th of April.

‘When Regulus is on the meridian, Castor and Pollux are seen about 40° M.
W. of it, the two stars in the Little Dog, are about the same distance in a 8
W. direction; with which, and the two former, it makes a large isosceles tri-
angle whose vertex is at Regulus.

The next considerable star, is 5° N. of Regulus, marked
Eta, situated in the collar; it is of between the 3d and 4th
magnitudes, and, with Regulus, constitutes the handle of the
sickle. Those three or four stars of the 3d magnitude, N. and
W. of Eta, arching round with the neck of the animal, de-
scribe the blade.

Al Gieba, is a bright star of the 2d magnitude, situated in
the shoulder, 4° in & N. E. direction from Eta, and may be
easily distingmished by its being the brightest and middle
one of the three stars lying in a semicircular form, curving
towards the west; and it is the first in the blade qf the sickle.

Adhafera, is a star of the 3d magnitude, situated in the
neck, 49 N. of Al Gieba, and mztag be known by a very mi-
nute star just below it. This is the second star in the?lade
of the sickle.

Ras al Asad, situated before the ear, is a star of the 3d or
4th magnitude, 6° W, of Adhafera, and is the third in the
blade of the sickle. The next star, Epsilon, of the snme
magnitude, situated in the head, is 24° 8. W. of Ras al Awad,
and a little within the curve of the sickle. About midway

Describe the situation of us.  'What other stars serve o point it out? Waat is
Its comparative b htnesarﬂla! use is made of it in nautical astronomy? What are
its Iatitude and declination’ On what day will Regulus culminate at 9 o’clock in the

iming? When {s it on the meridian, with what stars does 42 form a large ml“
and in tohat direction are they from 47 What are the name and positior of the nax
considerable star in {ts vicinlty? What stars form the blade of the sickle; Where is
AlGieba sttuated, and how may it be distinguished? What 18 the position hafers

how may it be known? Describe the situation of 1tus al A;«E
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between these, and a bttle to the E., is a very small star
hardly visible to the naked eye.

Lambda, situated in the mouth, is a star of the 4th magns+
rude, 33° S. W. of Epsilon, and the .ast in the sickle’s point.
Kuppa, situated in the nose, is another star of the same
magnitude, and about as far from Lambda as Epsilon. Epsiloa
and Kappa are about 5§ apart, and form the longest side of
a triangle, whose vertex is in Kappa.

Zozma, situated in the back of the Lion, is a star of the
2d magnitude, 18° N. E. of Regulus, and midway between
it and Coma Berenices, a fine cluster of small stars, 180 N.
E. of Zozma.

Theta, situated in the thigh, is another star of the 3d mag-
nitude, 5° directly 8. of Zozma, and so nearly on the same
meridian that it culminates but one minute after-it. This star
makes a right angled triangle with Zozma on the N. and
Denebola on the E., the right angle being at Theta,

Nearly in a straight line with Zozma, and Theta, and
south ofy them, are three or four smaller stars, 4° or 5° apart,
which mark one of the legs.

Denebola, is a bright star of the 1st magnitude, in the
brush of the tail, 100 8. E. of Zozma, and may be distin-
guished by its great brilliancy. Itis 5° W. of the equinoc-
tial colure, and comes to the meridian 1 hour and 41 minutes
after Regulus, on the 3d of May; when its meridian altitude
is the same as the sun’s at 12 o’clock the next day.

When Denebola is on the meridian, Regulus is seen 25° W. of it, and Phad,
tn the square of Ursa Major, bears 395N ofit. It forms, with these two, & large
right angled triangle ; the right angle being at Denebolg. It is sv nearly on the
sune weridian with Phad that it colminates only four minutes before .

Denebola is 354¢ W, of Arcturus, and about the same dis-
tance N. . of Spica Virginis, and forms, with them, a
large equilateral triangle on the 8. E., It also forms with
Arcturus and Cor Caroli a similar figure, nearly as large on
the N. E. These two triangles, being joined at their base,
constitute a perfect geometrical figure of the forms of a Rhom-
bus: called by some, the Diamonp oF Vireo.

A line drawn from Denebola through Regulus, and continued 7° or 8° further
in the same direction, will point out Xi and Omicron, of the 3d and 4th magni-
tudes, situated in the fore claws, and about 3° apart.

‘What star 1s next? Describe the position of Lamhda? What are the situation and
mimlmde of Kappa! What is the distance between Epsilon and Kappa? Describe the
Pos
cal

tion of Zozma? What are the magnitude and position of Theta7 What gemnetri-
ﬂﬁm may be formed with this star, Zozma and Deneboia? What stars in this
nelghbourhood mark one of the legs of Leo? Describe Denebolal How far is it from
t.e equinoctial colure, and when does it come 1o the meridian? When Denedola i3 on
meridian, what geometrical figure does it form, tn connexion Regulus and
Phad? Wih what other star 1s it nearly on the same meridian? What is the position
of Denebola in regard to Arcturus and Sﬁ)elca Virginis, and what figure does it form
with them? With what other stars does Dencbola form a similar figure? What la
ﬁ)m&m% figure 18 formed by these two txlangles? What stars pog‘( out those in g:
e claws
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There are & number of other stars of the 3d and 4th magnrtudes in this con-
stellation, which require no description, as the scholar will easily trace theu: out
frowm the map. The position of R«:gulua and Denebola are often referred to in

- the geography of the heavens, as they serve to point out other clusters in the
sane neighbourhood.

HisTory.—According to Greek fable, this Lion represents the formidable anj
mal which infested the forests of Nemw®a. It was slain by Hercules, and placed
by Jupiter among the stars in commeinoration of the dreadful conflict. Some
writers have applied the story of the twelve labours of Hercules Lo the p! ens
of the sun through the twelve signs of the ecliptic ; and as the combat of that
celebrated hero with the Lion was his first labour, l.heﬂ have placed Leo as the
first sign. The figure of the Lion was, however, on the Egyplian charts long
before the invention of the fables of Hercules. It would seem, moreover, ac-
cording to the fable itself, that Herculea, who represented the sun, actually slew
the Neinsean Lion, because Leo was already a zodiacal sign.

In hieroglyphical writiug, the Lion was an emublem of violence and fury ; and
the represcutation of this animnal in the Zodiac, signified the intense heat occa-
sloned by the sun when it entered that part of the ecliptic. The Egyptians were
much annoyed by lions during the heat of sumner, as they at that season, lefl
the desert, and hunted the banks of the Nile, which Lad then reached its greatest
elevation. It was therefore natural for their astronomers to place the Liou where
we find him in the zodiac.

The figure of Leo, very much as we now bave it, is in all the Indian and quyr-
tian Zodiacs. The overflowing of the Nile, which was regularly and anxiously
expected every year by the Egyptians, took place when the sun was in this sign.
They therefore paid 1nore attention to it, it is to be presunied, than to any other,
This was the principal reason. Mr, Green supposes, why Leo stands first in the
zodiaca of Dendera.

‘The circular zodiac, ioned in our of Aries, and which adorned
the ceiling in one of the inner rooms in the famous temple in that city, was
broughtaway en masse in 1821, and removed to Paria. On its arrivalat the Louvre,
it was purchased by the king for 150,000 {rancs, and, after being exhibited there
for a year. wae n'aced in one of the halls of the library, where it is now to be
seen in apparently perfect preservation. This most interesting relic of astrology,
after being cut away from the ruins where it was found, is about one foot micﬁ,
and eight feet square. The rock of which it is composed, is sandstone. On the
face of this stone, appears a large square, enclosing a circle fonr feet in diame-
ter, in which are arranged in an irregular spiral line, the zodiacal constellations,
commencing with the sign Leo, On each side of this apiral line are placed a
great variety of figures. These are supposed to represent other constellation
though they bear no analogy, in form, to those which we now have. Man
these figures are accompenied with hieroglyphics, which probably express their

The of Ch llion, from whom we have derived many
interesting facts in relation to them,'hu furnished merely a general history of
their origin and purpose, bat does not add particulara. Copies of these drawings
and characters, have been exhibited in this country. and the wonderful conclu.
sions that have been drawn from them, have excited much ast

Compared with our present planispheres, or with stellar phenomena, it abounds
with contradictory and irrelevant matter. 8o far from proving what was strenu-
vusly maintained by infidel writers, soon after its discovery, that the Greeks
took from it the model of their zodiac, which they have transmitted to us, it
seems to demonstrate directly the reverse. The twelve signs, it is true, are
there. but they are not in their proper places. Cancer ls between Leo and the
pole; Virgo bearwno proportion to the rest ; some of the sigas are placed double;
they are all out of the ecliptic, and by no means ocquy those regular and equa
portions of l;pue which astronomers are said to have exactly measured

means of thelr clepsydra. .
b"l'he es, without what may be termed the zodiacal circle, could never have
Included the same stars in the heavens which are now circamscribed by the
figures of the constellations. Professor Green is of opinion, tha the small
ent in the ruins of Denders, which was mysteriously ceiled with this zo-
m“uled for the purposes of judicial astrology, and that the sculptured

8 n it were employed in horoscopical predlcdonl, and in that casting of
mativities for which the tians were 80 famous.

Why {2 the position of Regulus and Dencbola aften referred to?



) ] PICTURE OF THE HEAVENS. [ apmaL,

In the Hebrew Zodiac, Leo is ed to Judah, on whose standard,
to all traditions, a Lion is painted. is is clearly intimated in numerous paess-
s of the Hebrew writings: Ex.—* Judah is a Lion's whbelp; he stoopeth dowa.
e croucheth as a Lion ; and as an old Lion; who shall rouse him up ¥’ Gen
xlix. 8 “The Lion of the tribe of Judah hatli prevailed” Rev.v.5.

LEO MINOR.

Tae Lirtie LioN.—This constellation was formed
Hevelius, out of the Stelle informes, or unformed stars of
the ancients, which lay scattered between the Zodiacal con-
stellation Leo, on the 8. and Ursa Major, on the N. Its mean
right ascension is the same with that of Regulus, and it
comes to the meridian at the same time on the 6th of April.

The modern constellations, or those which have been added to our celestial
maps sinée the adoption of the Greek notation, in 1603, are referred to by the
letters of the English alphabet, instead of the Greek. This i the case in regard
to ho& Minor, and all other constellations whose origin is subsequent to that '
peri

Leo Minor contains 53 stars, including only one of the 3d
magnitude, and 5 of the 4th. The }nincipal star is situated
in the body of the animal, 13° N. of Gamma Leonis,* in a
straight line with Phad, and mat¥l be known by a group of
smaller stars, a little above it on the N. W.

It forms an equilateral triangle with Gamma and Delta Leonls, the vertex beil
in Leo Minor. is star is marked with the letter J in modern catalogues, an
being the principal representative of the constellation, is itself sometimes called
the Little Lion : 8° E. of this star (the Little Lion) are two stars of the 4th mag-
nitude, n the last paw of Ursa ngor, and abamt 10° N, W. of it, are two other
stars of the 3d magnitude, in the first hind paw.

“The Smaller Lion now succeeds; a cohort
Of fifty stars attend his steps;

And ¥ to sight unarm’ {nvisible.”

SEXTANS.

TBE SEXTANT, called also Urania’s SexTanT,t is a modern
constellation that Hevelius made out of the unformed stars of
the ancients, which lag scattered between the Lion, on the
N., and Hydrs, on the S.

it contains 41 very small stars, including only one as large

* Lsonis is the genltive, or possessive case of Leo, and Gamma I.conis means the
Gamma of Leo. us also the principal star in Aries is marked Alpha Arietis, mean
Inf the Alpha of Aries, &c.

Urania was one of the muses, and daughter of Jupiter and Mnemosyne. She pre-
sided over asironomy. She was represented as a young virgin, dressed in an azure-
ooioured robe, crowned with stars, holding a robe in her hands, and having many
mathematical Instruments about her. )

‘What 1s the orl%in of Leo Minor, and how is it situated’ What is its mean right as-
eension? When is it on the meridian? What are the number and msgnitude of f's
stars? What {8 the position of the principal star in this constellation, and how may i
be known! What igure does 4t form toith some other stars? What letter represents
this star, and whal else {g it called? What nebule do we find tn this constellation 7
What are the origin and position of the S8extant? How many siars does it contain?

\
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as the 4th magnitude. This is situated very near the equi-
noctial, 13° 8. of Regulus, and comes to the mcridian about
the same time on the 6th of April. The other stars in this
constellation are too small to engage attention. A few of the
largest of them may be traced out from the map.

HisTory.—A sextant, in mathematics, Is the sixth part of a circle, or an arck
comprehending 60 degrees. But the term is more paruc uned to denote
an astronomical instrument well known to mariners. Its use is the ssme as thet
of the quadrant; namely, to neasure the distance, and take the altitude
of the sun, moon, planets, and fixed stars. It is indispensable 1o the mariner in
finding the latitude and longitude at sea, and should be in the hands of every
surveyor and practical engineer. It niay serve the purpose of a theodolite, in

ing i ible heights and di It may gratify the young pupil 1o
koow, that by means of such an instrament, well adjusted, and with a clear eye
and a steady hand, he could readily tell, within a few hundred yards, how
morth or svuth of the equator he was, and that from any guarter of the wo!
known or unknown. This constellation is so called, on account of a su
resemblance to this instrument.”

HYDRA AND THE CUP.

Hyora, THE WATER SERPENT, is an extensive constella-
tion, winding from E. to W. in a serpentine direction, over
a space of more than 100 degrees in length. It lies south of
Cancer, Leo, and Virgo, and reaches almost from Canis Mi
nor to Libra. It contains sixty stars, including one of the 2d
magnitude, three of the 3d, and twelve of the 4th.

Alphard, or Cor Hydre, in the heart, is a lone star of the
2d magnitude, 23° 8. S. W. of Regulus, and comes to the
meridian at the same tigee with Lambda, in the point of the
sickle, about 20 minutes before 9 o’clock on the 1st of April.
There is no othex considerable star near it, for which it can
be mistaken. An imaginary line drawn from Gamma Leonis
tl;rough Regulus, will point out Cor Hydre, at the distance
of 230,

The head of Hydra may be distinguished by means of four
stars of the 4th magnitude, 2}° and 4° apart, situated 6° S. of
Acubens, and forming a rhomboidal figure. The three upper
stars in this cluster, form a small arch, and may be known b
two very small stars just below the middle one, making with-
it a very small triangle. The three western stars in the head,
also make a beautiful little triangle. The eastern star in this
group, marked Zeta, is about 6° directly S. of Acubens, and
ealminates at the same time.

‘When Alphard is on the meridian, Alkes, of the 4th mag-
nizide, situated in the bottom of the Cup, may be seen 24°

‘What is the position of the largest one? Describe the situation and extent of the
eonsteflation Hydra. What are the number and magnitude of ita stars? Describe the
itlon and magnitude of Alphard. What are the distance and direction of Cor Hy-
g;.n from Gamma Leonis? How may the head of H&im he distinguished? How
the three upper stars in this cluster be known? hich stars farm a beautiful 1
3} ls,nw 18 Alkes situated. and when may ft be seen?



84 - PICTURE OF THE HEAVENS. [aPRL.

8. E. of it, and is distinguished by its forming an equilateral
triangle with Beta and Gamma, stars of the same magni-
tude, 6° S. and E. of it. Alkes is common both to Hydra and
the Cup. Beta, on the 8., is in Hydra, and Gamma, on the
N. E,, is near the middle of the Cup. A line drawn from
Zozma, through Theta Leonis, and continued 383° directly
8. will reach Beta ; it is therefore on the same meridian, and
will culminate at the same time on the 23d of April.

The Cup itself, called also the Crater, may be easily dis-
tinguished by means of six stars of the 4th magnitude, form-
ing a beautiful crescent, or semicircle, opening to the W,
The center of this group is about 15° below the equinoctial,
and directly 8. of the hinder feet of Leo. The crescent
form of the stars in the Cup is so striking and well defined,
when the moon is absent, that no other description is neces-
sary to point them out. Its center comes to the meridian
about two hours after Alphard, on the same evening; and
consequently, it culminates at 9 o’clock, one month after
Alphard does. The remainder of the stars in this constel-
fation may be easily traced bv aid of the map.

‘When the head of Hydra is on the meridian, its other ex-
tremity is many degrees below the horizon, so that its whole
length cannot be traced out in the heavens uatil its center,
or the Cup, is on the meridian,

“ Near the eguator rolls

The sparkling Hydra, proudl¥ eminent

To drink the Galazy’s refulgent sea;

Nearly a fourth of the encircling curve

Which girds the ecliptic, his vast folds involve ;
* Yet ten the number of his stars diffused

O’er the long track of his enormous spires ;

Chief beams his heart, sure of the second rank,
But emulous to gain the first.”— Eudosia.

HisTory.—The astrologers of the east, in dividing the celestial hosts into vari-
ous compa s, assigned a popular and allegorical meaning to each. Thus
the sign Leo, which gues the meridian about midnight, when the sun is ta
Pisces, was called the House of the Lions. Leo being the domicil of Sol.

The introduction of twe serpents into the constellations of the ancients, had its
origin, it is supposed, in the circumstances rhat the polar one represented the
oblique course of the stars, while the Hydra, or Great Snake, in the southern
hemisphere, symbolized the moon’s course ; hence the Nodgs are called the
Dragon's head and tail to this day.

The hydra was a terrible monster, which, according to mythologists, infested
the neighborhood of the lake Lerna, in the Peloponnesus. It had s hundred
heads, according to Diodorus ; ﬁ’}f’ according to Simonides; and nine, accond-
ing to the more commonly received opinion of Apollodorus, l-fyglnu_s, and others,
As soon as one of these heads was cut off, two immediately grew up if the wound
'Was not stopped by fire,

If Alkes be situated in the Cup, why is it aleo included in Hydr ? How are the
h %, other
zvo stars thudt make a triangle with Alkes situated? How js Beta situated with respeet
to Z.onqn;:ai'lheh Ii;eom-.! ‘When is Beta on the meridian? How may the Cup be
lll_mgul_ll W hliow. the ceater of rhis group situated with respect to Leo and the
equinoctial 7 t single circumstance is luﬂ.i;_:ier.t to designate the stars in the Cup 1

Whern is iton th:flat:‘i ian 3 “Wﬁsx; the head of Hydm is oa the metidian where is the




msr, vi. | URSA MAJOR.

“Art.d 0 rtion’d to the hydrs’s length,

" Wh, by his wounds, received augmented sirength 1
He raiscd 2 hundred hissing heads in air,
When ove 1 lopp’d, up sprang a dreadiul pair.”

Te destroy th's dreadfa. monster, was one of the labours ot Hercwes, and
this he casily effected witk the assistance of Jolaus, who applied a burning iron
to the waunds as soon as oue head was cut off. While Hercules was destroying
the hydra, Juno, jexlous oi Lis glory, seut a sea-crab to bite his foot. Thiv new
enewy was caon des] hed; sxnd Juno was unable to succeed in heg attenpts
tw I2ssen the fame of Hercules. The conqueror dipped his arrows in the gull of

he h)‘dﬂ;l which ever afier rendered the wounds mnflicted with them incurable
nG oiortal.

This fable of the many-headed hydra may be underatood to mean nothing more
han thart the marshes of Lerna wers lafested with a multitade of serpents, which
seemed to wmultiply as fast as they wers destroyed.

CHAPTER VII.

DIRECTIONS FOR TRACING THE CONSIEZLLATIONS WHICH ARE ON
THE MERIDIAN IN MAY.

URSA MAJOR.

Tue Grear Bear.—This great constellation is situated
betwveen Ursa Minor on the north, and Leo Minor on the
south. It is one of the most noted and conspicuous in the
porthern hernisphere. It has been an object of universal ob-
servation in all ages of the world. The piests of Belus, and
the Magi of Persia; the shepherds of Chaldea, and the Phee-
nician navigators, seem to have been equally struck with its
peculiar ouilines. And it is somewhat remarkable that a re-
mote nation of American aborigines, the Iroquois, and the
earliest Arabs of Asia, should have given to the very same
constellatign the name of * Great Bear,” when there had
probably never been any communication between them; and
when the name itself is so perfectiy arbitrary, there being no
resemblance whatever to a Eear, or to any other animal.

It is readily distinguished from all others by means of a
remarkable cYuster of seven bright stars, forming what isg
familiarly termed the Dipper, or Ladle. In some parts of
England it is called “Charles’s Wain,” or wagon, from its
fancied resemblance to a wagon drawn by three horses in a
lme. Others call it the Plough. The cluster, however, is
more frequently put for the whole constellation, and called,
simply, the Great Bear. But we see no reason to reject the

How {s Ursa Major situated? How has it always been reganied? What people
seemn o have been peculiarly struck with Its splendour? What remarkable clre
cam:sitance respecting its name? Is there any resemblunce hetween the cutlines of
thiz consteliation and the figure of a bear? By what I8 this constellution ruidily dis
*insuishied from all othera? By what other names is the Dipper callel]  Whal i# this
cluster more frequently called? a
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very appropriate appellation of the shepherds, for the resem-
blance 13 certainly in favour of the Dipper: the four stars m
the square forming the bowl, and the other three, the handle.

‘When the Dipper is on the meridian, above the pole, the
bottom lies towards us, with the handle on the r'g:

Benetnasch is a bright star of the 2d magnitude, and is the
first in the handle. The second, or middle star in the handle,
18 Mizar, 7° distant from Benetnasch. It may be known by
means of a very minute star almost touching it, called 4lcor.
which appears to be double when seen through a telesco
and of a silver white. The third star in the handle is calle
Alioth, and is about 44° W. of Mizar. Alioth is very nearly
opposite Shedir in Cassiopeia, and at an eqnal distance from
the pole. Benetnasch, Mizar, and Alioth, constitute the han-
dle, while the next four in the square form the bowl of the
Dipper. _

Five and a half degrees W. of Alioth is the first star in the
top of the Dipper, at the junction of the handle, called Megrez;
it is the smaq est and middle one of the cluster, and is used
in various observations both on sea gnd land, for important
purposes.* At the distance of 43° 8. W, of Megrez, is Phad,
the first star in that part of the bottom, which is next the
nandle. . '

The stars in this cluster are so well known, and may be so easily described
without reference to their relative bearings, that they would rather confuse thar
assist the student; were they given with ever so much accuracy. The several

- bearings for this cluster were taken when Megrez was on the meridian, and will
aot apply at any other time, though their respective distances will remain the
same..

At the distance of 8° W, of Phad. i+ the westernmost star
m the bottom of the Dipper, called Merak. The bright star
50 N. of it, towards the pole, is called Dubhe: but these twa,
Merak and Dubhe, are, g; common consent, called the Point-
ers, because they always point towards the pole; for, let the
line which joins'them be continued in the same direction 28§°
farther, it will just reach the north pole.

The names, positions, and relative distances of the stars in
this cluster, should be well remembered, as they will be fre-

* When Megroz and Caph have the same altitude, and are seen in the same horl
sontal line east and west, the polar star is then at its greatest elongation from the tros
pole of the heavens ; and this is the proper time fcr an observer to take its angle of
elevation, in order to determine the , and its azimuth or angle of declination,
in order to determine the magnetic variation.

‘What, on the whole, is an appropriate ap%élmon for it, and why? Describe thve’m
sition of the Dipper when on the meridian. Describe the position of Benetnasch,
1s the next star jn the Dipper, and how may it be known? What is the next, or thixd
star in the Dipper? What stars form the bowl and handle of the Dipper? Describe the
position and use of M 2. ‘What atar s situated next to Megrez: Describe the pe-
sition of Merak and Dubhe. What are these stars called, 7 od why ¥
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quently adverted to. The distance of Dubhe, or the Pointer
Jearest to the north pole, is 283°. The distance between the
two upper stars in the Dn&’per is 10°; between the two lower
ones is 8°: the distance from the brim to the bottom next the
handle, is 44°; between Megrez and Alioth is 54°; between
Alioth and Mizar 4§°, and between Mizar and Benetnasch, 7¢

The reason why it is lm‘)urunttoh-vethm distances clearly settled in the
ind is, that these stars, being always in view, and more familiar than any other,

tke student will never fail to have a standard messure before him, which the eye
can easily make use of in determining the distances between other stars.

The position of Megrez in Ursa Major, and of Caph mn
Cassiopeia, is somewhat remarkable. They are both in the
equinoctial colure, almost exactly opposite each other, and
equally distant from the pole. Caph is in the colure, which
passes through the vernal equinox, and Megrez is in that
which passes through the autumnal equinox. The latter

ses the meridian at 9 o’clock, on the 10th of May, and the
ormer just six months afterwards, at the same hour, on the
10th of November.

Psi, in the left leg of Ursa Major, is a star of the 3d mag-
nitude, in a straight line with Megrez and Phad, distant from
the latter 1240, A little out of the same line, 3 farther, is
another star of the 3d magnitude, marked Iépcilon, which
may be distinguished from Psi, from its forming a straight
line with the two Pointers.

The right fore paw, and the two hinder ones, each about
15° from the other, are several y distinguished f)% two stars
of the 4th magnitude, between 1° and 2° apart. These three
duplicate stars are nearly in a right line, 20° 8. of, and in a
direction nearly paralilel with, niad and Dubhe, and are the
only stars in this constellation that ever set in this latitude.

here are few other stars of equal brightness with those
just described, but amidst the more splendid and interesting
group with which they are clustered, they seldom engage our
observation.

The whole number of visible stars in this constellation 1s
87; of which one is of the 1st, three are of the 2d, seven of
the 3d, and about twice as many of the 4th magnitude.

Hisroxy.—Ursa Majox ia sald to be Calisto, or Helice, daughter of Lycaon,

‘What s the distance of Dubhe from the north le? Mention the relative di;

stances

the other stars In this gmup. WAy fe it tmportant (o Aave the relative die

Sances qf these v*ars, each other well settled tn the mind? What is there remark-
sbie in posits g of Mefrez. and Caph in Cassfopein? When do they pass the me-
ridian? Describe position of Psi. Where is-Epsilon situnted, and how may i1 be
dis H. ¥ are the paws of the Beat distinguished? What is the situation

tinguished ?
of these stars with . 'pact(og.had and Dubhet What are the only stars in this con-
stellation that ever se in this latitude? What is the whole number of visible stars in
thls constellation, ax  w many of each magnitude?
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king of Acadia.  She was sn attendant of Dians,” and mother of Ac.rq, (2 'u
pitar, whio placed her awong the constellations, after the jealousy of .1we
shanged her into » bear. .
“This said, her hand within her hair she wound,
Swung her to earth, and dragi‘d her on the ground;
The prostrate wretch lifts up her hand in prayer;
Her arws grow shaggy and deforuy’d with hair, -
Her nails are sharpeu’d into pointed claws,
Her bands bear half her weight, and turn to paws ;
Her lips, that once could tewyt a god, begin
To grow distorted in an uily &rin;
And lest the supplicating brute might reach
. The ears of Jave, she_ was deprived o_f speech.

How did she fear to lodge in woods alone,

And haunt the fields and mealows, once her own!

How often would the deep-mouth’d dogs pursue,

Whilst frow her hounds the friguted hunters tlew.”—Orvid’s Met.

Some suppose that her son Arcas, otherwise called Buotes, was changed into

Ursa Minor, or the Littte Bear. 1t is well known, that the ancients represented
botl these constellauons uader the figure of a wagon drawn by a team of horses;
hence the appellation of Charles's Wain, or wagon. This is alluded to in the
Plienowena of Aratus, a Greek poem, from which 8t. Paul quotes. in his address -
& the Athenians :—

“The vne call’d Helix,! soon as day retires,
Observed with ease, lights up his tadiant fires :

# Diana was the goddess of hunting, and the patroness of modesty and chastity :—

. “’The buntress Dian,
Falr, sllver-shafted queen, for ever chaste,
———————— ——get at Daught
‘The frivelous bolt of Cupid ; gods and men
Fear her stern frown, and she was queen o th* woods."—Milton.

‘The most fantous of her temples was that of Ephesus, near Bmyma, in Asia, which
was one of the seven worklers of the world. 11 1s related in the Acts of the Aposties,
that ** Demetrius, a stlversmith; who made silver shrines for Diana,” endeavoured to
excite opposition to the Christian religion, because ** this Paul had persuaded much
people that they be no gads which are made with hands,” and “ that the temple of the
great goddesa Diana should be despised, and ker mar nificence should be destroynd,
whom all Asia awd the world worshippeth. Aud whea I.h‘? heard these &')yings they
were full of wrath, and cried out, saying, Great 43 NDiana of the Ephesians ! Awml thus
they continued shouting for the space of two hours.” And agaln, “ When the town
clerk had appeased the Reople, he sald, Ye men of Ephesus, what man i« there that
knoweth not how that the city of the E: i i & worshi; of the great godd
Diana, and of the image which fell down from Jupiter1”

The “ image which fell down from Jupiter,” doubtless alludes {o the fable that Juno
2ast her out of heaven, and that Neptune, In pity of her desolate conditivn, raised the
1sland of Delos, from the Egean sea, for her birth and habitation ; for it was in this
istand that the twins, Apoﬁo and Diana, were borm.  Diana is therefore sometimes
called Delia, from the name of the island that gave her birth. She was representedt
under the figure of a very heautiful virgin, in a hunting dress, a head taller than any
of her attendant nymphx, with a bow In her hund, a quiver suspended across her
shoulders, and her forebead ornamented with a silver crescent * which Jews might
kiss and infidels adore.” The inhabitants of Taurica sacrificed upon her altass all the
strangers that were shipwrecked upon their coast. The Lacedemonians yearly offers
ed her human victims till the age of Lycurgus, who chunged thiy O C
fuumolation to flagcllation. The Athenians generally offered her goats, while others
offered white kids anc ewes.

 Haste the sacrifice ;
Seven bullocks yet unyoked for Phobus choose,
And for Diana, seven unspotted ew 8. —Virgil.

‘Who does not bow with grateful veneration at hat Christian intrepidity of 8t. Paul.
:ﬁﬂg ﬂul})el;ll his life in exposing the delusion and idulatry of the worshippers of the

less Diana |

It is a remarkable circumstance, that the wmgle of Diana was burnt to the ground
the very day on which Alexander the great was born!

t Callsto was & native of the city of Helige, in Achala. a district near the bay of Ce-
tnth ; hence the Greater Bear Is sometimes calied Hellce :—

“Night on the earth pour'd darkness ; on the sea,
The watchful satlor, to Qrion’s star
And Helice, turn'd heedful.”'—4polion iss.
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The other, smalier, and with feebler beams,
In a less circle drives its lazy teams;

< Bt more adapted for the sailor’s guide,
Whene’er, by night, he tempts the briny tide.”

In the tian planispheres of remote antiquity, these two consteliathms are
represented by the figures bf bears, instead of wyuonl ; and the Greeks, who
derived most of their astronomical symbols from the k‘ypdlnl, though they
usually altered them to emblems of their own history or superstition, have, nev-
ertheleas, retained the original form of the two bears. It is said by Arstus, that
the Phenician navigators made use of Ursa Minor in directing their voyages :—

“Observing this, Phenicians plough the main :»

while the Greeks confined their observations to Ursa Major.

Some imagine that the ancient E{yptlanl ed the stars near the nortt
pobz, within the outlines of a bear, the polar regi are the haunts of
th's anunal,h' and also because it makes neither extensive journeys nor rapid
m¥rhes.

AX what period men began to sail by the stars, or who were the first peo,
anat did so, is not clear ; but the honour is usually given to the Phenicians. TE:‘
it was practized by the Greeks, as early as the time of the Trojan war, that is,
about years B. C., we leam from Homer: for he says of Ulysses, when
sailing on his raft, that

“Placed at the helm he sate, and mark’d the skies,
Nor closed in sleep his ever watchful eyes.”

It is rational to suppose that the stars were first used as a guide to travellers
by land, for we can scarcely imagine that men would venture ﬂlemlelve!:;.;l(ron
the sea by night, before they had firat learned some safe and sure m of
directing their course by land. And we find, according to Diodorus Siculus, that
ll:‘v‘:l‘le‘r; in the sandy plains of Arabia were accustomed to direct their course

ears.

’Thn people travelled in these vast deserts at night by observing the stars, is
trea!s proved t:{y‘:hio paseage of the Koran :-—“(god has given you the stars to
be guides in the dark. both by land and by sea.”

COMA BERENICES. -

Berenice’s Hair.—This is a beautiful cluster of small
stars, situated about 5° K. of the equinoctial colure, and mid-
way between Cor Caroli on the northeast, and Denebola on
the southwest. If a straight line be drawn from Benetnasch
through Cor Caroli, and produced to Denebola. it will pass
through it.

The principal stars are of between the 4th and 5th magm
tudes. According to Flamsted, there are thirteen of the 4th
magnitude, and according to others there are seven ; but the
smggxln will find agreeably to his map, that there is apparently
but one star in this group, entitled to that rank, and this is
situated about 7° S. g oF the main cluster.

Although it is not fasy to mistake this group for any other
i1 the same region .t the skies, yet the stars, which compose
it are all so small as to be rarely distinguished in the full pre-
sence of the moon. The confused lustre of this assembf;.ge

Describe the and of Coma ‘What are the magnitades
of the principal stars in this cluster? What are they, according to Flamsted and
athers? How many stars of the 4th r'nl:fmtude will the student find on the map? Is &
onsy to mistake this group, and is it bla:nymorunml
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of small stars somewhat resembles that of the Milky-Way. ft
contains besides the stars alrcady alluded to, a number of
nebulee.

The whole number of stars in this constellation is 43 ; its
mean right ascension is 185°. It consequently is on the me-
ridian the 13th of May.

 Now behold

The glittering maze of Berenice’s Hair ;
Furty the stars ; but auch as seem to kiss
The flossing tresses with a lambent fire :
Four {o the telescope alone are seen.”

Hisrory.—Berenice was of royal descent, and a lady of great Leauty, whe
martied Ptolemy Soter, or Evergetes, onc of the kings of Egypt, her own bro-
ther, 'vhoin she loved with much tenderness. When he was going on a danger-
ous expedition against the Assyrians, she vowed to dedicate her hair to the
goddess of beauty, if he relurngd in safety. Sometime after the victorious re-
turn of her husband, Evergsles, the locks which agreeably to her cath, she had
deposited in the temple of Venus disappeared. The king expressed great re-
gret at the loss of what he 8o mucmrized; whereupon Conon,.his astronomer,
publicly reported that Jus)iter had taken away the queen’s locks from the temple,
and placed them among the stars.

“There Berenice’s locks first rose so bright,
The heavens bespangling with dishevelled light.”

Conon, bemmg sent for by the king, [;_oin(cd out this consteliation, nyingé
%There behold the locks of the queen.” This group being armong the unforme
#mmrs untit that tine, and not known as a constellation, theilng was satisfied with
the deciaration of the astronomer, and the queen becane reconciled to the page
tiality of the gods.

€alliachus, an historian and poet, who flourished long before the Christian
ors, has these lines as trnsiated by Tytler :—

“Immortal Conon, blest with skill divine,
Amid the sacred skies behold me shine;
E’en me, the beuuteous hair, that lately shed
Refulgent heama from Berenice’s head ;
The lock stie fondly vowed with liRed arms,
Iniploring all the powers to save from harmus_
Her dearer lord, when from his bride he flew,
To wreck stern vengeance ou the Assyrian crew.”

CORVUS.

Tuae Crow.—This small constellation 1s situated on the
eastern part of Hydra, 150 E. of the Cug, and is on the same
meridian with Coma Berenices, but as far S. of the equinoc-
tial as Coma Berenices is N. of it. It therefore culminates
at the same time, on the 12th of May. It contains nine visi-
bllex stars, including three of the 3d magnitude and two of the
4th.

This constellation is readily distinguished by means of
three stars of the 3d magnitude and one o.” the 4th, forming s
trapezium or irregular square, the two upper ones being
about 34° apart, and the two lower ones 6° apart.

‘What does its justre resemble) What {s the number of stars In this constellation
and when {8 it on the meridian? Where is the Crow situated> When s ‘ton tle ne

T What are the number and magnitide of its stars? Jlow Is it veadily distin
Juished ?
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The brightest of the two upper stars, on :he left, is called
Algorab, and 1s sitnated in the E. wing of the Crow ; it has
nearly the same declination 8. that the Do%-sm has, and is
on the meridian about the 13th of May. It is 21}° E. of
Alkes m the Cup, 14}° 8. W. of Spica Virginis, a brilliant
star of the 1st magnitude to be described inl:Ee next chapter.

Beta, on the back of Hydra and in the foot of the Crow, is
a star of the 3d magnitude, nearly 7° 8. of A b. It1s the
brightest of the two lower stars, and on the left. The right-
hand lower one is a star of the 4th magnitude, situated in the
aeck, marked Epsilon, about 6° W. of Beta, and may be
known by a star of the same magnitude situated 2° below it,
in the eye, and called Al Chiba. Epsilon is 21§° 8. of the
vernal equinox, and if a meridian should be drawn from the
pole through Megrez, and produced to Epsilon Corvi, it would
mark the equinoctial colure,

Gamma in the W. wing, 1s a star of the 3d magnitude, 3}°
W. of Algorab, and is the upper righthand one in the square.
{¢ is but 1° E. of the equinoctial colure.

10° E. of Beta is a star of the 3d magnitude, in the tail of
Hydra, marked Gaemma; these two, with Algorab, form
nearly a right angled uiangle, the right angle being at Beta.
o e bearing to s prosans coloue, Uk 6t pumiehemeont for sech & Skl T

“The raven once in snowy plumes was drest,
White as the whitest doveg unsullied breast,
Fair as the dian of the c:’piwl,
Soft as the Bwan; a large and lovely fowl; .
His tongue, his prating tongue, had changed him quite,
To sooty blackness from the purest white.”

According to Greek fable, the Crow was made a constellation by Apotio. This
god being jealous of Corpnis, (whom he tenderly loved,) the daughter of Phie-
gvas and mother of (Esculepius, sent a crow to watch her behaviour ; the bird
perceived her criminal partiality for Ischys the Thessalim, and immedistely
acquainted Apotlo with her conduct, which 8o fired his indigndsion thet he lodged
ea arrow in her breast, and killed her instantly

“The god was wroth ; the colour left his look,
The wreath his head, the harp his hand forsook;
His silver bow and feather’d shafis he took,

And lodged an arrow in the tender breast,
That had so often to his own been prest.”

To reward the crow, he placed her atnong the constellations.

Others say that this constellation takes its name froin the daughter of Coro-
nwus, king of Phocis, who was transformed into a crow by Minerva, $o rescue
the waid from the pursuit of Neptune. The following, from an eminent Latin
poet of the Augustine age, is her own account of the metarmorphosis as
ted into English verse by Mr. Addison :—

{For as my arns I lifted to the skies,
1 saw black feathers from niy fingers rise:

Describe the position of Algorab. How does its declination compare with (hat of
Sirins7 What ‘l)lom its distance and direction from Alkes and Bpica Virginist De-
scrtbe the situation of Beta. Describe the sitation of the ﬂg‘l‘:'t‘!;and ower star. Wh
{8 the distance of Epsilon_from the vernal equinox. and may the eouin
oulsme be traced out by 1t7 W hatare the magnitude anl position of Gamunay Of Petdt
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1 strove to fling my garment on the ground ; ®

M mment turned to plumes, and girt me round:

l(; ds to beat my naked bosomht.lx R

Nor naked bosow now nor hands i

Lightly I tripp’d, nor weary as before

Sunk il the sand, but skimm’d along the shore
rising on my wings, I was preferr’d

To be the chaste Minerva's virgin bird.”

VIRGO.

TrE ViraiN.—This is the sixth sign, and seventh conste.-
lation in the ecliptic. It is situated next east of Leo, and
about midway between Coma Berenices on the N. and Cor-
vus on the S. It occupies a considerable space in the hea-
vens, aud contains, according to Flamsted, one hundred and
ten stars, including one of the 1st, six of the 3% and ten of
the 4th magnitudes. Its mean declination is 5° N., and its
mean right ascension is 195°, Its centre is therefore on the
meridian about the 23d of May.

The sun enters the sign Virgo, on the 23d of August, but does not enter the
constellation before the 15th of beptember. When the sun is in this sign, the
earth is m Pisces; and vice versa.

Spica Virginis, in the ear of corn* which the virgin holds
m her left hand, is the most brilliant star in this constella-
tion, and situated nearly 15° E. N. E. of Algorab in the Crow,
about 35° 8. E. of Denebola, and nearly as far S. S. W,
of Arcturus—three very brilliant stars of the 1st magnitude
that form a large equilateral triangle, pointing to the 8. Arc
turus and Denebola are also the base of a similar triangle on
the north, terminating in Cor Caroli, which, joined to the
former, constitutes the Diamond of Virgo. The length of this
figure, from Cor Caroli on the north to Spica Virginis on the
south, is 50°. Its breadth, or shorter diameter, extending from
Arcturus on the east, to Denebola on the west, is 354°. Spica
may otherwise be known by its solim;{ splendour, there being
no visjble star near it except one of the 4th magnitude. sita-
ated about 1° below it, on the left.

The position of this star in the heavens, has been deter-
mined with great exactness for the benefit of navigators. It

* In the Egyptlan Zodisc, Isis, Wwhose place was supplied by Virgo, was represented
‘with three sars of com in her hand. Agcommg to thaplsgywuangtholm?hll was
sald to bave dropped a sheaf of com, as she fled from 'Pypﬁon, who, a8 he continued
to pursue her, scattered it over the heaven . The Chinese call the Zadige the yelioe
road, as resembling a path over which the ripened ears of corn are scatiered.

‘What is the relative position of Virgo among the slgns and constellations of the
ecliptic? How Ia it situated? How many stars does It contain, and how large arethe
principal ones) What are its mean declination and right ascension? When is .he
eentre of the constellation on the meridian 7 Describe the principal star in Virgo What

from Algorab, Denebola and Arcturust What

e & distance tn:l&lmﬂon of Virgo ,

g: mqg:lnm appearance of these three stars, and what flgure do they form$
'w may Spica be otherwise distinguished? Why bas its posi

with great exactness ? 4 s tlon h‘eq e
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is one of the stars from which the moon’s distance 1s taken
for determining the longitude at sea. Its situation is highly
favourable for this purpose, as it lies within the moon’s path,
and litfle more than 2° below the earth’s orbit.

Its right ascension being 1999, it will come to our meridiar
at 9 o’clock about the 28th of Nfay, in that point of the heav-
ens where the sun is at noon about the 20th of October.

Vindemiatris, is a star of the 3d magnitude, ln the t arm, or northern wing
of Virgo, and is situsted nearly in a bt line with, and midway between
Cowa Berenices, and Bm:’ is. It is 194° 8. W. of Arctarus, about the
same distance 8. E. of renice: forms with these two a large tri-
ar;lc, ponting to the south. 1t bears also 18° 8. 8. E. of Deneboln, and comes
%0 the meridian about 23 minutes before Spica Virginis.

Zeta, is a star of the 3d magnitude 11§° N. of Spica, and very near the equi-
uoctial. Gamma, situated near the left side, is also a star of 3d masgnitude,
and very near the equinoctial. It is 13° due west of Zeta, with which and Spica
it forms a handsome triangle. Eltg, is a star of the 3d magnitude, in the heru
wing, 5° W. of Gamuma, and but 24° E. ot the autumnal equinox.

Beta, called also Zavijava, is a siar of the 3d magnitude, in the shoulder of
the wing, 7§° W. of Eta, with which and G it forms a line near the Earth’s
orbit, and paraliel to it. Beta, Gamma and Spica, form the lower and longer
fnde of alarge spherical triangle whose veriexisin Beta. The other stars in this
figure may be e-sdt‘yl' traced by mcans of the map. About 13° E. of Spica, there
are two stars of the 4th magnitude, 3° apart, which mark the foot of Virgo.
Theae two stars are on nearly the same meridian with Arcturus, and culminate
nearly at the saine tiime. The lower one, marked Lambda, is on the south, and
but 8° W. of the prineipal star in Libra. Several other stars of .the 3d magni-
tade lie scattered about in this constellation, and may be traced out by the map.

“Her lovely tresses glow with starry light ;
Btars ornament the bracelet on her H
Her vest in gmple fold, glitters with atars :
Beneath her snowy feet they shine; her eyes
Lighten, all giorious, with the heavenl “,:‘1
But firet the star which crowna the p{den cal”
. HisTory.—The famous sodisc of Denders, as we have already noticed, com-
mences with the sign Leo ; but another iac, discovered smong the ruins at
Estne, in cominences with Virgo; and from this circumstance, some
have argued, that the lar asion of the equinoxes established a date o
this at least 2000 years older than that at Denders. The di ies of Chamr
pollion, however, render it probable that this ancient relic of astrology at Estne
was erected during the reign of the Emperor Claudius, and quently did
no(!)yrvecede the one at Dendera more than fourteen years.
this, however, we may be certain : the anty equinox now cormspon(g
with the first degree of Virgo; and, consequently, if we find & zodiac in whic
e istice was placed where the ! equi now is, that zodiac
carries us back 90° on the ecliptic ; this divided by the annual precession 505;1’,
must fix the date at about years ago. This computation, according to the
chronology of the Bacred writings, carries ns back to the earliest ages of the
huinan species on earth, and proves, at least, that astronomy was amang the
first studies of mankind. The most rational way of ing for this zodiac,
says Jamieson, is to ascribe it to the family of Noah; or perhaps to the patriarch
himself, who constructed it for the benefit of those who should live after the
deluge, and who preserved it as s monument to perpetuste the actual state of
O bte coprosenss e ancions Baypiians as believing that the yearly and
Fabte resents the ancient ptians as helieving e yearly regu-
far lmmxsonl of the Nile proceeded from the abundant tears which Isis shed

Why {s its situation favourable for taking the moon’s distance? When does it pass
yl‘kll ¥ Describe the situation of Vgtmim’latru Descride the o

eur merkiian X e 10
shrme 10ith otRer stars in the same nelghbourhaod. What are its distance and bearing
#m Denebola? Describe Zeta. Describe Gamma. Describe the position of Eta  De-
eride the position of Beta. What geomnets toal figure may be formed of the stars in s
sesghdeurpoad



o PICTURE OF THE HEAVENS. | May,

for the loss of Odri? ‘whom hon had basely murderea. By cortoumting
the-simple allegory of the learned with the niythelogical creed of the v ythe
historical account furnished us respecting Isis, becomes perplexed and uniu
telligible. Perhaps with the foﬂowinf):;ly, we may unlock the mystery :—The
sun in Leo, was adorned as the god Osiris ; in Virgo, it was wor<hinped as hia
sister Isis; atits e into Bcorpio, the terrible reign of Typhon comnmenced.
Columella fixes the transit of the sun into Scorpio, on the 13th of the calends of
November ; and this mriod nearly corresponds with that in which Osiris was
feigned to have been slain by Typhon, and the death of Orion was to have Liecn
woccasioned by the sting of a scorpion. When Bcorpio begins to rise, Orion sets-
when 8corpio comes to the meridian, Leo begins to set:—' hon then reigns
Oxiris is slain, and his sister follows him to the tomb weeping. The traditions allo
the sign Virgo to Naphtali, whose standard had for its symbol, a tree “ bearing
guodly branches.”

Thus m logy, in describing the physical state of the workl mysntec a
symbolic: lmgua%e which personified inanimate objects ; and the priests redu-
ced the whole of their noblest science to fables, which the people believed as
true histories representing the moral condition of miankind during the first aces
of civil government. -

According to the ient poets, this llation represents the vugin As
treea, the goddess of justice, who lived upon the earth during the golden age ;
but being offended at the wickedness and ungiety of mankind during the brazen
and iron ages of the world, she returned to heaven, and was piaced among the
constellations of the zodiac, wiih a pair ef scales (Libra) is ene hand and a
sword in the other.

Hesiod, who flourished nearly a thousand years before the birth of owr
BSaviour, and later writers, mention four ages of the world; the goldem, the
siiver, the brazen, and the iron age. In the beginning of thing, say they, alt
men were happy, and all men were good ; the earth grought rth her fruits
without the labour of man; and cares, and wants, wars and diseases, were un-
known. Bot this happy state of things did not last long. ‘To the golden age, the
silver age succeeded; to the silver, the brazen; and to the brazen, the iron.
Perpetual spring no longer reigned ; men continually quarrelled with each other;
rrime succeeded to crime; and blasphemy and inurder stained the history of
every day. In the golden age, the gods did not disdain to mix familiarly with
the sons of men. e innocence, the integrity and brotherly leve which they
found among us, were 2 pleasing spectacle even te superior natures; but as
mankind degenerated, one god after another deserted their late beloved haunts;
Astrma lingered the last ; but finding the earth steeped in h gore, she her-
self flew away to the celestial regions.

%Victa jacet pietas ; et virgo cede madentes
Ultima ccelestum terras Astreea religuit.”
Met. Lib. i. v. 149.
# Fraith flees, and piety In exile mourns;
And justice, here oppress’d, to heaven returns.”

Some, however, maintain, that Erigone was changed into the constellation
Virgo. The death of her father Icarius, an Athenian, who perished by the
hands of some Kelsaml, whom he had intoxicated with wine, caused a fit of
despair, in which Erigone hung herself; and she was afterwards, as it is sai \
&lued among the signs of the zodiac. She was directed by her frithful o §

ra to the place where her father was slain. The first bough on which @ !
hung herself, breaking, she sought a stronger, in order to effeet her purpose.

“Thus once in Marathon’s impervious wood,
B begide her father stood,
‘When hastening to discharge her pions vows,
Bhe loos’d the knot, and cull'd the ll:ron%esl boughs.”
Lewia’s Statius, B. xi.

ASTERION ET CHARA; VEL CANES VENATICL

Tre GREYHOUNDS.—This modern constellation, embracing
two in one, was made by Hevelius out of the unformed stars
What is *he origin of the constellation called the Greyhoundsy -
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of the «acients which were scattered between Bootes on the
east, and Ursa Major on the west, and between the handle of
the bxpper on the north, and Coma Berenices on the south.

These Hounds are represented on the celestial spnere as
being in pursuit of the Great Bear, which Bootes is hunti
round the pole of heaven, while he holds in his hand the leau;g
by which they are fastened together. The northern oune is
called Asterion, and the southern one, Chara.

The stars in this group are considerably scattered, and are
principally of the 5th and 6th magnitudes; of the twenty-five
stars which it contains, there is but one sufficiently large to
engage our attention. Cor Caroli, or Charles’s Heart, so
named by Sir Charles Scarborough, in memory of Ki
Charles the First, 1s a star of the 3d magnitude, in the n
of Chara the Southern Hound. )

When on the meridian, Cor Caroli is 17}° directly 8. of Alioth, the third star
1 the handle of the Dipper, and is 8o n Hsp the sune meridian that it calmi-
mates only ome minute and a haif after it. is occurs on the %0th of May.

A line drawn from Cor Caroli through Alioth will sead to the N. polar star.
This star may aleo be readily distmguished by ite beiug in & straight line
and midway between B h, the first star in the handle of the Dippe:
Coma Berenices: and also by the fact that when Cor Caroli is on the
Denebola bears 28° 8. W, and Arcturus 26° 8. E. of it, forming with these two
siars a very large triangle, whose vertex is at the north; it is also st the north-
ern extremity of the large Diamond, already described.

The renaining stars in this constellation are t0o small, and too much seattered
@ excite our interest.

Ty

CHAPTER VIII.

DIRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARE ON
THE MERIDIAN IN JUNE.

BOOTES.*

Tae Bear-Daiver is represented by the figure of a hunts
man in a running posture, grasping a club in his right hand,
and holding up in his left the leash of his two greyhounds,
Asterion and Chara, with which he seems to be liursl,uing the
Great Bear round the pole of the heavens. He is thence called
Arctophylax, or the ¢ Bear-Driver.”

* Pronounced Bo-0'-tes.

How are the Greyhounds represented? By what names are they distinguished?
‘What are the magnitudes of the stars which compose this group, and how are the; sit-
uated with respect to each other? Describe the prlnclg;'!_ star. (Vhon on the lan

hat 48 its Fituation ik ﬂ:”

with regard to Alioth? How ts Caroli situat
5 the polar star ? How 1‘7:(% this m;r be ntherwm ;’itad'lz‘ ﬁt‘tzcvuum T
geometrical does 7R f100 other sl icinity
d e nte !'u’l Why is Bootes called the Bear-Driver?
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This constellation is situated between Corona Borealis, on
the east, and Cor Caroli, ar the Greyhounds, on the west. It
coutains fifty-four stars, including one of the 1st magnitude,
seven of the 3d, and ten of the 4th. Its mean declinstion is
20° N., and its mean right ascension is 212°; its centre is
therefore on the meridian the 9th of June. .

Bootes may be easily distinguished by the position and
splendour of 1ts principal star, Arcturus, which shines with a
reddish lustre, very much resembling that of the planet Mars.

Arcturus is a star of the lst magnitude, situated near the
left knee, 26° 8. K. of Cor Caroli and Coma Berenices, with
which it forms an elongated triangle, whose vertex is at Are-
turus, Itis 354° E. of Deneboﬁa, and nearly as far N. of
Spica Virginis, and forms with these two, as has already
been observed, a large equilatera) triangle. It also makes,
with Cor Caroli and Denebola, a large tnangle whose vertex
is in Cor Caroli.

A great variety of geometrical figures may be formed of the stars in this bright
region of the skies. For example; Cor Caroli ou the N., and Spica Virginis in
the 8., constitute the extreme Wims of a very large figure in the shape of a dia
mond; while Denebola on the W. and Arcturus on the E., limit tl.e mean diawn-
eter at the other peints.

Arcturus is supposed, by some; to be nearer the earth than.

any other star in the northern hemisphere.

Five or 8ix degrees 8. W. of Arcturus are three stars of the 3d and 4th magni-
tudes, lying in a curved line, about 2° apart, and a little below the left knee of
Bootes; and about 7° E. of Arcturus are three or four other stars of siuilar mag-
nitude, situated in the other leg, waking a larger curve N. and 8.

Mirac, in the girdle, is a star of the 3d inagnitude, 10° N. N. E. of Arcturus,
and about 11° of A’lphm:cs. a star in the Northern Crewn. Segimus, in the
west shoulder, is a star of the 3d magnitude, hearly 20° E. of Cor Caroli,-and
about the same distance N. of Arcturus, and fenns, with these twe, 'a right an-
gled triangle, the right angle being at Beginus. The same siar forms a right an-
&Igg (t}rlnngle with Cor Caroli and Alioth, in Ursa Major, the right angle being at

aroli.

Alkaturops, situated in the top of the club, is a atar of the 4th magnitude, about
104° in an easterly direction from Seginus, which lies in the lef shoulder : and
wbout 44° 8. of Alkaturops is another star of the 4th magnitade, in the club near
the east shoulder, marked Delta. Delta is about 9° distant frem Mirae, and 74°
from Alphacca, and forms, with these two, a regular triangle.

Nekkar is a star of the 3d magnitude, situated in the head, and is ahout 6° N.
E. of Seginus, and 5° W. of Alkaturops; it forms, with Deha and Seginus, wearly
a richt angled triangle, the right angle being at Nekkar.

These are the principal stars in this constellation, except the three stars of
the 4th magnitude situated in the right hand, These stars way be kuown, by
two of them being close together, and about §° beyond Benetnascly, the first star

How is this constellation situated? How many stars does it contain? How Irge are
the principal ones? What Is its mean right ascension? Whatis its mean deelination?
‘When s it centre on the meridian? How is It eusily distinzulshed from the sur.
rounding consiellations? Desc: Arcturus. What {8 its situation with respect to
%ﬁﬂ"" Virginis? Howls it sttuated with respect Lo Cor Caroli and Dene-

ola n!m‘f ranlghrlgable configuration in this part of the sky? What is tne distance
? h:ac 1“1! rom the earth, compared with that of the other stars in the northern hem-
3”% P WDM ggn JAAve or wir degrees southivest of Arcturus? What stars in the
et rpcaoribe the l;:‘;' #t:zr;,mz . })gcribg Seginus.  With wohat ether atars does
e posicion of M'W‘ ang Nz{“ ? cscribe the positivn of Alkaturope. Describe

y %

e
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in the handle of the Dipper. About & E. of Benetnasch is another sar of the
4th magnitude, situated in the arm, which forms, with Benetuasch and the threq
in the hund, an equilateral triangle.
The three atars in the left hand of Bootes, the first in the hamdle of the lm
Cor Caroli, >oma Berenices, and Denebola, are all situated nearly in the
right line, running from northeast to southwest.
“ Bootes follows with redundant light;

Fifty.four mars he beasts; one guards the Bear,

Thence call’d Arcturus, of resplendent frout,

The pride of the firef order : eight are veil'd,

Invisible to the unaided eye.”

Manius thus speaks of this constellation :—

% And next Bootes comes, whose order’d beams
Present a figure driving of his teams.
Below his girdle, near his knees, he bears
The bright Arcturus, fairest of the stars.”

Arcturus is mentioned by name in that beautiful passage
in Job, already referred to, where the Almighty answers “out
of the whirlwind,” and says:—

“Canst thou the sky’s benevolence restrain,
And cause the Pleiades to shine in vain 3
Or, when Orion sparkles from his sphers,
Thaw the cold seasons and unbind.SAe year?
Bid Mazzaroth his station know,
And teach the brighf Arciurue where to glow?”
, oung’s Paraphrase.

Hisronv.—The ancient Greeks called this constellation Lycaon—a name de-
rived from Auxoo which signifies a wolf. The Hebrews called it Caleh Anubach,
the “ Barking Dog;”’ while the Lating, among other names, cslled it Canis. 1If
we go back to the time wheun Taurus opened the year, and when Virgo was the
fifih of the zodiacal signs, we shall find that brilliant star Arcturus, a0 remarka-
ble for its red and fiery appearance, corresponding with a period of the year as
remarkable for its heat. Pythagoras, who introduced the true system of the
universe into Greece, received it from GEnuphis, a priest of On, in pt. And
this college of the priesthood was the noblest of the east, in cultivating the studies
of Shilosophy and astronomy. Among the high honours which Pharaoh confer-
red on Joseph, he very wisely gave him in marriage “a daughter of the priest of
On.”” The supposed era of the book of Job, in which Arcturus is repeatedly
mentioned, is 15613 B. C.

Bootes is supposed by some to be Icarus, the father of Erlqone who was killed
by shepherds for intoxicating them. Others maintain that it is i}ricthonius. the
imventor of chariots. According to Grecian fable, as well as later authorities,
Bootes was the son of Jupiter and Calisto, and named Arcas. Ovid relates, that
Juno, being incensed at Jupiter for his partiality to Calisto, changed her intc a
bear, and that her son Arcas, who became a famous hunter, one day ronged a
bear in the chase, and not knowing that it was his mother, was about to kill her,
when Jupiter snatched them both up to heaven and placed them amcng the con
stellations. Met. b. ii. v. 496-508.

“But now her son had fifteen summers told,
Fierce at the chasge, and in the forest bold;
‘When a8 he beat the woods in quest of prey,

He chanced to rouse his mother where she iny.
Bhe knew her son, and kept him in her sight,
And fondl({ gazed: the boy was in a fright,
And aim’d a pointed arrow at her breast;
And would have slain his mother in the {)eul;
But Jove forbad, and snatch’d them through the air
In whirlwinds up to heaven, and fix’d ’em there;
-

Dereride the three stars in the teft hand of Bootes. What stars n this neighbourhosd
@& long line tATough the heavens] Where Is Arcturus mentioned in the Serip

]
9
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Whers the new sonsteliations night!;
And add a lustre (0 the northern -uza"l-'”

Garth's Translatsen,
A, in his PAarsaiia, says,
“That Brutus, on the busy thnes intent,
To virtuous Cato’s humble dwelling went.
’Twas when the solemn dead of night came on,
‘When bright Calisto, with her shining son,
Now half circle round the pole had run.”
or'l;hl]: pon;telhuon is called Bwta, nyl Cicero, (Nnt. Deo. Lib. ﬂ' 42, from &
ek word sl - iy y
from two Gree ‘f"% signifying bear. kesper or ‘war-dnver.
“ Arctoph vulgo qui dicitur esse Boote:
Quod%uya:x’ temone%djuncmm pra se qu:'dt Arctum.”
The stars in this region of the skies seem to have attracted the admiration of
slmost all the eminent writers of antiquity. Claudian observes, mn
“Bootes with his wain the north \mfoldl
The southern gate Orion ho!

And Aratus,* who flourished nearly 00 years before Clandian, says,

“ Behmdi‘md leemln%w urge on the Bear,
Arctop on eart|
Sheds o er e Arclic car his ulver light.”

CENTAURUS.
Tue Centavr.—This fabulous monster is represented by

* This 1s the poet whom St. Paul refers to when he tells the Athenians, Acts xvii.
88, that * some of their own poets have said,” * T ov ap xas Jevos sousy ; For we are
also his offspring.” These wonds are the beginnlnfhgf the st.h llne of the ** Phenome-
na,” of Aratus ; a celebrated Greek poem written in Ptolemy Philadelphus,
two thousand one hundred years 0, and afterwards mmslated into Latin verse by
Cicero. Aratus was a poet of 8t. Pa s own country. The hostle bormws againfrom
the same poet, both In his Epistle to the Galatians, and to Titus. The sulyect of the
soem was grand and interesting: hence we find 1t referred to in the writings of St.

lement, St. Jeroms, 8t. Chrysostom, (Ecumenius, and others. As this poem ribes
the nature and motions of the stars, und the onxln of the constellations, and is, more-
over, one of the oldest compositions extant, upon this interesting subject, the author
has taken some pains to procure a Polyglot copy from Germany, ther with the As-
¢ronomicors of Manilius, and some other works of similar antiquity, that nothing should

wanun§ on his part which could impart an interest to the study of the constella-
%om. or illustrate the frequent allusions to them which we meet with In the Scrip-
res.

Dt. Doddridge says of the above quotation, that “ these words are well known to be
found in Amuu,n:‘roetof Paul’s own wuntry. who lived almost 300 years before the
apostle’s time ; that the same words, with the alterztion ofonly one lettel are lo
be found in the Hymnn of cmmtha, to Juplwr, me Bupreme God ; h is, beyond
comparison, the purest and finest plece or nartural ig'um, of its length, whicﬁ Iknow
in the whole world of Pagan antiquity ; and which. %0 far as I can recollect, containg
uothing unworthy of a Christian, or, had almost said, of an inspired pen. The apos-
tle mlg trerhaps vefer to Clemuha, as well as to his countryman Aratus.”

Many of the elements and fables of heathen mythology are so blended with the in-
spired writings, that thery must needs be studled, more or less, in order to have a more
) T Un( both in the Old and New Testament.

great apostle of the Gentiles, in uttering his inspired sentiments, and in pen-
nlni Ms exll‘lstles oﬂmkrs 10, and sometimes quotes verbatim from the distinguished
TS W)

Thus, in 1 Gor. xv, 59, we have My aatrasds * Sbugooen abn opaihias

n2xas” Be not decolved ; evil communications corrupt good manners ;" which is &

literal quotation by the apostle fror. the Thals of Menander, an inventor of Greek
comedy, and a celebrated Athenfan poet, who flourished nearly 400 years before the
#postle wrote his epistle to the Corinthians. Thus Paul adopts the sentiment of the
oomedian, and it beq?meu hallowed by * the divinity that stirred within him.” Ter
Sullian remarks, that ¢ in gaoting this, the apostle hath sanctified the poet's sentiment *

How i3 the Centaur represented
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the figure of a man terminating in the body of a hold-
g a wolf at arm’s length in one hand, wh!le he tran ns
oody with a :ﬁeu in the otaer.

Althou%l is constellation occupies a large space in the
southern hemisphere, yet it is s0 low down that the main
part of it cannot be seen in our latitude. It is situated south
of Spica Virginis, with a mean declination of 50°. It cam-

tains thirty-five stars, including two of the ist mlﬂ.t\lde, one
of the 2d, and six of the 3d; the brightest of which are not

visible in the United States.

is a star of between the 2d and 3d magnitude, in the east shoulder, and

may be seen from this latitude dnnng the month of June, being about 27° & by

E. from Spica §irginis, and 12° or 139 above the southern horizon. It is easily

recognised, in a clear evening, from the circumstance that there is no other star

of similar brightness, in the same region, for which it can be mistaken. 1t js s0

ge?ﬂy on the same meridian with Arcturus that it culminates but ten minutes
efore it.

Jota, in o star of between the 4th and 5th magnitnde, in the west shoulder, $}°
W. of Theta. 1t is about 26° almost directly south of Spica Virginis, and is on
the meridian nearly at the same time.

M and Nu, are stars of the 4tn magnitude, in the brem very near together,
and form a regular uian%le with the two stars in the shoulders.

A few degrees north of the two stars in the ahoulders, are four small stars In
the head e relative position of the stars in the head and shoulders is very
similar to that of the stars in the head and shoulders of Orion.

HisTory.—Centaurs, in mytholugy, were a kind of fabulous monsters, half men
snd half horses. This fable is, however, differently interpreted ; some suppose
the Centaurs to have been a body of shepherds and herdsmen, rich in cattle, who
inhabited the mountains of Arcadia, and to whom is attributed the invention of
pastoral poetry. But Plutarch and Pliny are of npinion, that such s have
really existed’ Others say, that under the reign of Ixion, king of Thessaly, a
nerd of bulls ran mad, and ravaged the whole counury, rendering the mountains
inaccessible; and that some young men, who had found the art of taming and
mnndn{ horses, undertook to expel these noxious animals, which they pur-
s atloseor :d::'ll(xi::h . the f‘l;;e:mgup.‘n ‘a people of

is success ren them jnsolent, they insult iths, a people of
Thessaly ; and because, when attacked, they fled with great npidizz, it was suy-
Posed that they were half horses and half men; men on horses being at that
period a very nncommmm, and the two appearing, especially at a distance,
fo constitute but one ani 80 the Spanish cavalry at first seemed to the as
tonished Mexicans, who imagined the horse and his rider, like the Centaurs of
the ancients, to be some monstrous animal of a terrible form.

The Centaurs, in r were & tribe of Lapith®e, who resided near Moum
Pelion, and first invented the art of breaking horses, as intimated by Virgil*

“The Lapithm to chariots add the state
Of bits and bridles; taught the steed to bound;
To turn the and trace the mary ground;
To stop, to fiy, the rules of war to know ;
To obey the rider, and to dare the foe.” .

LUPUS.

Tae Worr.—This constellation is situated next east of
e Centaur, and south of Libra; and is so low down i the

“'"hlt l’lthellmaglhm of this wnltelladon}} W‘l:n‘(‘mthen\mhe‘: :‘ngﬂ tade of

stars? Describe the situation Theta. How ddluyf a oVon-

ng? wmamdwmuﬁvmrmmuummummmmmhm
. Descride ihe stars in the breast.  Where is the Wolf sitmated?
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~outhern hemisphere, that only a few stars m the group are
visible to us.

It contains twenty-four stars, including three of the 3d mag
nitude, and as many of the 4th; the brightest of which, when
on the meridian, may be seen in 8 clear evening, just above
the southern horizon. Their particular sitnation, however
will be better traced out by reference to the map than by writ-
ten directions.

The most favourable time for observing this constellation,
1s towards the latter end of June.

History.—This constellation, according to fable, Is Lycaon, king of Arcadia,
who lived about 3,600 years ng;," and wu:gunged into a wolf by Jupiter, because
he offered hnman victims on the altars of the god Pan. Some aftribute th!s met-
amorphosis to another cause. The sins of mankind, as the{ relate, liad become
#o enormous, that Jupiter visited the earth to punish its wickedness and imglety.
He came to Arcadia, where he weas announced as & god, and the people be,
to pay proper adoration to his divinity. Lycaon, however, who used to sacnfl‘c:
ad strangers to his wanton cruelty, laughed at the pious prayers of his subjects,
and to try the divinity of the god, served up human flesh on his table. This im-
piety so offended Jupiter, that he immediately destroyed the house & Lycoom,
and changed him into a wolf
“Of these he murders one ; he boils the flesh,

And lays the mangled morsels in a dish;

Some part he roasts ; then serves it up, so dress’d,

And bids me welcome to his hutnan feast.

Moved with disdain, the table I o’erturn’d,

And with avenging flames the palace burn’d.

The tyrant in a fright for shelter gaing

The neighb’ring fields, and scours along the plamns :

Howling he fled, and fain he would have spoke,

But human voice his brutal tongue forsook.

His mantle, now his hide, with rugged hairs,

Cleaves to his back; a famish’d face he bears;

His arms descend, his shoulders sink away

To multiply his legs for chase of prey ;

He grows a wolf."’—Ovid, Met. B.i.

LIBRA. :

Tue BaLance.—This is the seventh sign, and eighth con-
stellation, from the vernal equinox, and is situated in the Zo-
diac, next east of Virgo.

The sun enters this sign, at the autumnal equinox, on the
23d of September; but does not reach the constellation before
the 27th of October.

Virgo was the goddess of justice, and Libr, the scales,
which she is usually represented as holding in her left hand,
are the appropriate emblem of her office. hen the sun en-
ters the sign Libra, the days and nights are equal all over the

How many stars does it contaln? Under what ci may the of
them be seen? How the atars in this group be most convenjently traced out?
mn {8 the most favourabie time for observing this constellations How is Libra sit-

the constellations of the Zodiac? At what seascn of the year does the
;l: onter Libras 'Who wus Virgo, and what was the emblem of her oﬂ{m What is
relath 1

ve length of the days and nights when the sun enters Libra
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world, and seem to observe a kind of equilibrium, hxe ¢
balance.

"When, however, it is said that the vernal and autumna
equinoxes are in Aries, and Libra, and the tropics in Cances
and Capricorn, it must be remembered that the signs Aner
and Libra, Cancer and Capricorn, and not the constellations
of these names are meant; for the equinoxes are now in the
constellations Pisces and Virgo, and the tropics in Gemim
and Sagittarius; each constellation having gome forward
ane sign in the ecliptic.

Ahout 22 centuries ago, the constellation Libra coincided
with the eign Libra; but ilaving advanced 30° or more in the
ecliptic, it is now in the sign Scorpio, and the coustellation
Scorpio is in the sign Sagittarius, and so on.

While Aries is now advanced a whole sign above the equi-
poctial point into north declination, Libra has descended as
far below it into south declination.

Libra contains fifty-one stars, including two of the 2d mag-
nitude, two of the 3d, and twelve of the 4th. Its mean decli-
nation is 8° south, and its mean right ascension 2260. Its
centre is therefore on the meridian about the 22d of June.

It may be known by means of its four principal stars, form-
ing a quadrilateral figure, lying northeast and southwest, and
having its upper and lower corners nearly in a line runni
north and south. The two stars which form the N. E. side o
the square, are situated about 7° apart, and distinguish the
Northern Scale. The two stars which form the 8. W. side
of the square, are situated about 6° apart, and distinguish the
Southern Scale.

Zubeneschamali, In the Southern Scale, about 219 E. of Spica, and 8° E. of
Lambda Virginis, i8 a star of the 2d magnitude, and is eituated very near the

ecliptic, about 424° E. of the autumnal equinox. The distance from this star
down to Theta Centauri, is about 23°, with which, and Spica Virginis, it forms a

%ﬁ:gle, on the right.

ige: i, the uppermost star in the Northern Scale, is also of the 24
magnitude, 94° above Zubeneschamali, towards the northeast, and it comes to
the meridian about twenty-six minutes after it, on the 23d of June. Zubenelge-
mabi is the northernmost of the four bright stars in this figure, and is exactly
opposite the lower one, which is 11° south of it,

Zubenhakrabi, is a star of the 3d magnitude in the Northern 8Scale, 7° 8. E. of
Zubenelgemabi, and nearly opposite to Zub hamali, a: the distance of 11°
on the east. These two make the diagonal of the square east and west.

Iota, is a star of the 3d magnitude, and constitutes the southernmost corner of

‘When 1t is said that the yernal apd autumnal equinoxes are in Aries and Libra, and
the tropics in Cancer and Capricorn, what [s meant? In what constellations, then, ara
che equinoxes and the tropics situated? When did the constellation of Libm coinclde
with the sigm of that name? In what sign is the constellation Libra now situated:
‘What are the number and ftude of the stars In Libra* What are its right ascen-
slon and declination? When is its centre on the meridiant How may this constella

be known? What figure do the three upper stars in this figure form? What sturs
distinguish the Northern Scale? What the Southern? Descride Zubsneschamali., With
what other stary does it form a large iriangle! Describe the principal star in the
Northern Scale. Describe the position of Zugmhakmbt Describas *he sosition 7f Iois.
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the square. 1t is about 6° 8. E. of Zubeneschamali, and 31° 8. 0. Zubenelge-
mabl, with which it forms the other diagonal north and south.

Zebenelgubi, is a star of the 3d magnitude, situated below the Southern Boale,
at the distance of 6° from Iota, and marks the southern limit of the Zodiac. Itis
situated in a right line with, and nearly midway between, Bpica Virginis and Beta
Scorpionis; and comes to the meridian nearly at the same moment with Nekkar,
m the head of Bootes.

The remaining stars in this constellation are too small to engage attention.

The scholar, in tncin%out this constellation in the heavens, will perceive tnat
Lambda and ]\iu, which lie in the feet of Virgo on the west, form, with Zubenes-
chainali and Zubenelgemabi, almost as handsomne and perfect a figure, as the
other two stars in the Balance do on the east. N

HisTory.~~The Libra of the Zodiac, says Maurice, in lus Indian Antiquities, is,
perpetually seen upon all the hieroglyphics of Egytpt ; Which is at once an argu-
ment of the great antiquity of this asterism, and o the robability of its having
been originally fabricated by the astronomical sons of Misraim. In some few
zodiacs, Astreea, or the virgin who holds the balance in her hand as an emblem
of equal juatice, is not drawn. Such are the zodiacs of Esine and Dendera.
Humboldt is of opinion, that although the R introduced this Llati
into their zodiac in the reign of Julius Cesar, still it might have been used by the
Egyptians and other nations of very rewmote antiquity .

1t is generally supposed that the figure of the balance has been nsed by alt
nations to denote the equality of the days and nights, at the period of the sum’s
arriving at this sign. It has also heen observed, that at this season there is a
greater uniformity in the temperature of the air all over the earth’s surface.

Others affirm, that the beam only of the balance was at first placed among the
stars, and that the Egyptians thus honoured it as their Nilomater, or instrument
by which they mneasured the inundations of the Nile. T'o this custotn of measur-
ing the waters of the Nile, it is thought the prom alludes, when he describes
tne Alinighty as measuring the walers in the hoi of his hand.—Isa. xl. 12,

The ancient husbandmen, according to Virgil, were wont to regard this sign
as indicating the proper time for sowing their winter grain:—

“But when Astrea’s balance, hung on high,
Betwixt the nights and days divides the uky,
Then yoke your oxen, sow your wiater grai
Till cold December comes with driving rain.”

The Greeks declare that the balance was placed among the stars to perpetuate
the memory of Mochus, the inventor of wei%l':)ts and measures.

Those who refer the constellations of the Zodiac to the twelve tribed of liraci,
ascribe the Balance to Asher.

SERPENS.

Tae SerrENT.—There are no less than four kinds of ser
pents placed among the constellations. The first is the Hydr
which is situated south of the Zodiac, below Cancer, Leo an
Virgo; the second is Hydrus, which is situated near the south
poie; the third is Draco, which is situated about the north
pole; and the fourth is the Serpent, calle” Serpens Ophiuchi,
and 1s sitnated chiefly between Libra and Corona Borealis.
A large part of this constellation, however, is so blended with
Ophiuchus, the Serpent-Bearer, who grasps it in both hands,
tha the concluding deseription of it will be deferred until we
come to that constellation.

“The Serpens Ophiuchi winds his spire
Immense ; fev?g:- by ten his ﬁg\ir:gnce; -

What star in this conatellation marks the southern limit of the Zodiae? How
Kinds of serpents liave hoen placed among the constellations? Mention them :ndm
situations. With what is a l‘;ne part of tiis consteliation blended?
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’ Owe of the second rank ; tqn-hunthedﬁt;
And seven, he who bears the monster hides.”

Those stars which lie scattered along for about 25°, 1n a
serpentine direction between Libra and the Crown, mark the
body and head of the Serpent.

About 100 directly 8. of the Crown there are three stars of
the 3d magnitude, which, with several smaller ones, distin-
guish the head.

Unuk, of the 2d magnitude, is the principal star in this con-
stellation. It is situated in the heart, about 10° below those
in the head, and may be known by its being in a bne with,
and between, two stars of the 3d magnitude-—the lower one,
marked Epsilon, being 240, and the upper one, marked Delt
about 54° from it. The direction of this line is N. N. W. an
8.3. E. Unuk may otherwise be known by means of a small
star, just above it, marked Lambda.

In that part of the Serpent which lies between Corona Bo-
realis and the Scales, about a dozen stars may be counted, of
which five or six are conspicuous.

For the remainder of this constellation, the student is refer-
red to Serpentarius.

“Vast as the starry Serpent, that on high
‘Tracks the clear ether, and divides the sky.

And southward winding from the Northern Wai
8hoots to remoter spheres jte glittering train.”—Statius.

HisTorY.—The Hivites, of the Old Testament, were worshippers of the Ber-
pent, and were called Ophites. The idolatry of these Ophites was extremely
ancient, and was ted with Teabai or the worship of the host of heaven.
The heresy of the Ophites, mentioned by Mosheim in his Ecclesiastical History,
oﬂgnmd, perhngs, in the admission into the Christian church of some remnant
of the t and popular sect of Tsabaists, who adored the celestial Serpent.

According to ancient tradition, Ophiuchus is the celebrated phﬁ'sicia.n u-
fantusg, son of Apollo, who was instructed in the healing art by Chiron the Cen-
taur ; and the serpent, which is here placed in his hands, ia understood by some
to be an emblem of his sagacity and prudence; while others suppose it was
designed to denote hia skill in heaﬁn{felhe bite of this reptile. Biblical critics
Wne that this constellation 1s alluded to in the following passage of the book
o :

b —

“ By his spirit He hath garnished the heavens; his hand hath formed the
erooked serpent.” Mr. Green supposes, however, that the inepired writer here
refers to Draco, because it ia a more obvious constellation, being nearer the pole
where the constellations were more universally noticed ; and moreover, because
R ie a more ancient constellation than the Berpent, and the hiero(lyphic‘!y which
the Egyptians usually represented the heavens.

CORONA BOREALIS. .
Tae Norraern Crown.—This beautiful constellation mt;
be easily known by means of its six principal stars, whic
are so pﬂiced as to form a circular figure, very much resem-

What stars mark the head and body of the Berpent? Describe the g‘rlncipnl star in
this constellation. How may it be known? What stars distinguish the head? How
stars may be counted in that part of the constellation which lies between Corons

and the Scales) How may Corona Borealis be easily known?
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bling a wreath or crown. It is situated directly north of the
Serpent’s head, between Bootes on the west and Hercules on
the east.

" This asterism was known to the Hebrews by the name of Afaroth, and by this
name the stars in Corona Borealis are called, in the East, to this day.

Alphacca, of the 3d magnitude, is the brightest and middle
star 1n the diadem, and about 11° E. of Mirac, in Bootes. It
is very readily distinguished from the others both on account
of its position and superior brilliancy. Alphacca, Arctumsg
and Seginus, form nearly an isosceles triangle, the vertex o
which 1s at Arcturus.

This constellation contains twenty-one stars, of which
only six or ei%ht are conspicuous ; and most of these are not
larger than the 3d magnitude. Its mean declination is 30°
north, and its mean right ascension 235°; its centre is
tltx‘erefl'ore on the meridian about the last of June, and the first
of July.

“And, near to Helice, effulgent rays
Beam, Ariadne, from thy starry crown:
Twenty snd one her stars ; but eight alone
Conspicuous; one doubtful, or to claim
The second order, or accept the third.”

Hisrorv.—This beautiful little cluster of stars is said to be in commemorsation
of a crown presented by Bacchus to Ariadne, the daughter of Minos, second kins
of Crete. eseus, king of Athensh(l%lﬁ B. C.,) was shut up in the celebrate:
labyrinth of Crete, to be devoured by the ferocious Minotaur which was con-
fined in that place, and which usually fed upon the chosen young men and
maidens exacted from the Athenians as & yearly tribute to the t{ru.nn{ of Minos,
but Th slew the , and being furnished with a clue of thread by
Ariadne, who was passionately enamoured of him, he extricated himself froim
the difficult windings of his confinement.

He afterwards married the beautiful Ariadre, according to promise, and car-
ried her away; but when he arrived at the island of Naxos, he deserted her,
notwithstanding he had received from her the most honourable evidence of ats
tachment and endearing tenderness. Ariadne was so disconsolate upon bet
abandoned by Theseus, that, as some say, she hanged herself; but Plutare!
says that she lived many years after, and was espoused to Bacchus, «ho loved
aer with much tenderness, and gave her a crown of sevin stars, which, aftes
her death, was placed among the stars.

%Resolves, for this the dear eanfg dame
Should shine forever in the rolls of fame ;
And bids her crown among the stars be placed,
And with an eternal constellation grac'd.
The golden circlet mounts; and, as it flies,
Its diamonds twinkle in the distant skies;
There, in their pristine form, the gemmy rays
Between Alcides and the Dragon blaze.”

Manfiius, in the first book of his Astronemicon, thus speaks of the Crown.

“Near to Bootes the bright crown is view’d
Ax 1 shines with stars of different magnitude :

‘Where Is it situated? Describe the principal star in the group. What geometrical

re Is formed by the stars in thls neighbourhood? What are the number snd -

tude of the stars In this Jonstellation? What are [ts mean declination and right as-
censiony When is it un car merldlan?
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Or placed in front spove the rest displays
A vig.rous light, and darts surprising rays.

This shone, since Theseus first hllnfdlh betray’d
‘The mon unent of the forsaken mail.”

URSA MINOR.

Tue Litrie Bear—This constellation, though not re-
markable in its appearance, and containing but few conspi-
euous stars, 1s, nevertheless, justly distinguisned from ali
others for the peculiar advantages which its position in the
neavens is well known to afford to nautical astronomy, and
especially to navigation and surveying.

' The stars in this group being situated near the celestia.
pole, aIl)Fear to revolve about it, very slowly, and in circles
so small as never to descend below the horizon.

In all ages of the world, this constellation has been more
universally observed, and more carefully noticed than any
other, on account of the importance whicx mankind early at-
tached to the position of its principal star.

This star which is so near the true pole of the heavens,
has, from time immemorial, been denominated the NorTa
Porar STar, By the Greeks it is called Cynosyre; by the
Romans, Cynosura, and by other nations, Alruccabah.

It is of the 3d magnitude, or between the 2d and 3d, and
situated a little more than a degree and a half from the true
pole of the heavens, on that side of it which is towards Cassi-
opeia, and opposite to Ursa Major. Its position is pointed
out by the direction of the two Pointers, Merak and Dubhe,
which lie in the square of Ursa Major. A lifie joining Beta
Cassiopei, which lies at the distance of 32° on one side, and
Megrez, which lies at the same distance on the other, will
pass through the polar star.

So general is the popular notion, that the North Polar Star
is the true pole of the world, that even surveyors and
navigators, who have acquired considerable dexterity in the
use of the compass and the quadrant, are not aware that it
ever had any deviation, and consequently never make aJlow-
ance forany. All calculations derived from the observed posi-
tion of this star, which are founded upon the idea that its
bearing is always due north of any place, are necessarily er-
roneous, since it is in this position only twice in twenty-four
hours ; once when above, and once when below the pole.

‘What renders Ursa Minor an important constellation? What fs {ts situation with
respect to the North Pule, and how do Its stars appear to revolve around this pole?
‘Why has this constellation becn more universaily ohgerved, in all ages of the worll
than any othet? What is this star denominated$ What are itx magnitude and posi
tion? How i8 Its position pointed out?r How ts it situated wilh respect to Megrez

and Beta Cassiopei®? Is it generally considered to be the north pole of the heavens?
Are uativns founded upon this notion cervect}
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According to the Nautical Almanac, the mean distance of
this star from the true pole of the heavens, for the year 1832
18 1° 34/ 53!/, and its mean right ascension is 1 hour and 19
seconds. Consequently, when the right ascension of the me-
ridian of any place is 1 hour and 19 seconds, the star will be
exactly on the meridian at that time and place, but 1" 3¢/
53!/ above the true pole. Six hours after, when the right as-
cznsion of the meridian is 7 hours and 19 seconds, the star
will be at its greatest elongation, or 1° 34/ 53!/ directly west
of the true pole, and parallel to it, with respect to the horizon;
and when the nght ascension of the meridian is 13 hours and
19 seconds, the star will be again on the meridian, but at the
distance of 10 34/ 53/ directfy below the pole.

In like manner, when the right ascension of the meridan 1s
19 hours and 19 seconds, the star will be at its greatest east-
ern elongation, or 1° 34/ 53!/ east of the true pofe; and when
it has finished its revolution, and the right ascension of the
meridian is 25 hours and 19 seconds, or, what is the same
thing, 1 kour and 19 seconds, the star will now be on the
meridian again, 1° 34/ 53! above the pole.

N. B. The right ascension of the meridian or of the mid-heaven, is the dis
tance of the first point of Aries from the meridian, at the time and jnace of ob-
servation. The right ascension of the meridian for any time, is foung, by l(uﬁ
to the given time the sun’s right ascension at the same time, and deducting
hours, when the sum exceeds 24 hours.

From the foregoing facts we learn, that from the time the
star is on the meridian, above the pole, it deviates farther and
farther from the true meridian, every hour, as it moves to the
west, for the space of six hours, when it arrives at its greatest
elongation west, whence it reapproaches the same meridian
below the pole, during the next six hours, and is then again
on the meridian ; being thus alternately half the time west
of the meridian, and half the time east of it.

Hence, it is evident that the surveyor who regulates his
compass by the North Polar Star, must take his observation
when the star is on the meridian, either above or below the
pole, or make allowance for its altered position in every other
situation. For the same reason must the navigator, who ap-
plies his yuadrant to this star for the purpose of determining
the latitude he is in, make a similar allowance, according as
its altitude is greater or less than the true pole of the hea-

‘What is the present distance of this star from the true pole of the heavens? What is
ts mean right ascension? When is It on the meridian, and what then is its bearing
from the pole. What ls its situation six hours afterwards? What is its sitsation six
hours after that? What {s its situation when n its third quadrant? Waaz do you wn-
derstand by the righi ascension of the merid or of the mid-Acaven? How do you
find the right ascension of the mid-heaven? In whal manner does the north star de-
viate from the meridlan during one revolution? How do these facts concern the sur-
veyor?!
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vens; for we have seen that it is alternately half the time
wbove and half the time below the pole.

'The method of finding the latitude of a place from the alti-
rude of the polar star, as it is very simple, is very often re-
sorted to. Indeed, in northern latitudes, the situaticn of this
star 1s more favourable for this purpose than that of any other
of the heavenly bodies, because a single observation, taken at
any hour of the night, with a good instrument, will give the
irie latitude, without any calculation or correction, except
that of its polar aberration.

If the polar star always occupied that point in the heavens which s m
opposite the north pole of the earth, it would be easy to understand how
could be determined from it in the northern hemisrhere; for in this case, to a
evson on the equator, the poles of the world would be seen in the horizon.
nsequently, the star would appear just visible in the northern horfzon, with.
out any elevation. Should the person now travel one degree towards the north,
he would see one degree below the star, and he would thirk it had risen one

degree.

And since we always see the whole of the npper hemisphere at one view,
when there is nothing in the horizon to obstruct our vision, it follows that if we
should travel 10° north of the equator, we should see just 10° below th:zgole,
which would then appear to have risen 10°; and should we stop at the de-
gree of north latitude we should, in like manner, have our horlzor\:»}ust 420 below
the pole, or the pole would appear to have an elevation of 42°. hence we de-
rive this general truth: The elevation of the pole of the equator, iz alivays equal
to the latitude of the place of sbservation.

Any instrument, then, which will give us the altitude of the north pole, wils
give us also the latitude of the place.

The method of illustrating this phenomenon, as given in most treatises on the
globe, and as adopted b{ teachers generally, is to tell the scholar that the north
pole rises higher and higher, as he travels farther and farther towards it In
other words, whatever number of degrees he advances fowards the north pole,
80 many degrees will it rise above his horizon. Thia is not only an obvious errousr
in principle, but it misleads the apprehension of the pupil. It is niot that the pole
18 elevated, but that our horizon is depressed as we advance towards the north.
Thne same objection lies against the artificial globe; for it ought to be so fixed
that the Aorizon might be raised or depressed, and the pole remain in its own
invariable position.

Ursa Minor contains twenty-four stars, including three of
the 3d magnitude and four of the 4th. The seven principal
stars are so situated as to form a figure very much resembli
that in the Great Bear, only that the Dipper is reversed, an
about one half as large as the one in that constellation.

The first star in the handle, called Cynosura, or Alrucca-
bah, is the polar star, around which the rest constantly re-
volve. The two last in the bow! of the Dipper, corresponding

to the Pointers in the Great Bear, are of the 3d magnitade,

T s ot ofdoda s o e i hen o, g
n s star favourable s n ©00-
o would it de fmmtheaqwﬂ

ie Rotth pole qf the heavens, where seen or?

el ee north qf the equator, tohere would the star appear

Then? Su; he should travel 10 degrees north of the equator? Buppose he were to

tzfru af north latitude? What general truth results from these facts?

, tAen, is all woe wont, to And the latitude qfrmzﬂau? Qf what advantage to &

, 18 an instrument which will give the ol udewg(lhapolu What are the

onumber and magnitude of the stars, contained in Ursa Minor? What figure do the

asven principal stars form? Describe the first tn the handle of the Little Dipper. De
ecxibe the two last in the bow1 of the Dipper
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and situated about 15° from the pole. The bnightest of them
is called Kochab, which signifies an axle or hinge, probably
in reference to its moving so near the axis of the earth.

Kochab may be easily known by its being the brightest
und middle one of three couspicuous stars forming a row, one
of which is about 29, and the other 39, from Kochab. The
two brightest of these are situated in the breast and shoulder
of the animal, about 3° apart, and are called the Guards or
Pointers of Ursa Minor. hey are on the meridian about the
20th of June, but may be seen at all hours of the night, when
the sky is clear. :

Of the four stars which form the bowl of the Dipper, one
is so small as hardly to be seen. They lie in a direction to-
wards Gamma in Cepheus; but as they are continuall
changing their position in the heavens, they may be muc
better traced out from the map, than from description.

Kochab 1s apout 25° distant from Benetnasch, and about
24° from Dubhe, and hence forms with them a very nearly
equilateral triangle.

“The Lesser Bear
Leads from the pole the lucid band : the stars
Which form this constellation, faintl{ shine,
Twice twelve in number ; only one beams forth
Conspicuous in high splendour, named by Greece
The Cynosure; by us the PoLar Star.”

Wistory.—The prevailing opinion is, that Ursa Major and Ursa Minor are the
pymph Calisto and her son Arcas, and that they were transformed into bears
zly the enraged and lmperious Juno, and afferwards translated to heaven by the

vour of Jupiter, lest they might be destroyed by the huntsmen.

The Chinese claim that the emperor Hong-ti, the grandson of Noah, first dia-
covered the ‘polar star, and applied it to purposes of navigation. It is certain that
1t was used for this purpose in a very remote period of antiquity. From various
passages in the ients, it Is i that the Pheenicians steered by Cynosurs,
or the Lesser Bear; whereas the mariners of Greece, and some other nations
steered by the Greater Bear, called Helice, or Helix.

Lucan, a Latin poet, who flourished about the time of the birth of our Bavious

adverts to the practice of steering vessels by Cynosura :—

% Unstable Tyre now knit to firmer ground,
« With Sidon for her purple shells renown’d,
Safe in the Cynosure their glittering guide
With well-directed navies stein the tide.”
Rowg’s Translation, B. jil.

The following extracts from other poets contain allusions to the same fact: -

“ Phienicla, spurning Asia’s bounding strand,
By the bright Pole star’s steady radiance led,
Bade to the winds her daring sails expand, :
And fearless plough’d old Ocean’s stormy bed.”
Maurice’s Elegy on Sir W. Jones

* Ye radiant signs, who from the etherial plain '
Stidonians guide, and Grecks upon the main,
Who from your poles all earthly things exPlore,
And never set beneath the western shore.
Ovio’s Tristia
How may Kochab be easily known? What are the position and name of the tws

srtzhicst of these? When are they on the merldian? How is Kochab situated
a3pect o Bengtnasch and Dubhe?
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«Of all yon muititude ot golden stare,

Which the wide rounding sphere incessant bears.

The cautious mariner relies on none,

But keeps him to the constant pole alone.”

LucaN’s Pharsalia, B. vili. v. 228
Urea Major and Ursa Minor, are sometimes called 7riones, and sometimes the

Greater and Lesser Wains, in Pennington’s Memoirs of the learned Mrs. Car
teor, we have the following beautiful lines:—

“ Here, Cassiopeia fills a lucid l.hmn?q .
There, blaze the splendours of the Northern Crown *
While the slow Cer, the cold Triomes roll
’er the pale countries of the frozen pole:
Whose faithful beams conduct the wand'ring ship
Through the wide desert of the pathless deep.”

Thales, an eminent geometrician and astronomer, and one of the seven wise
men of Greece, who flourished six hundred years before the Christian era, is
generally reputed to be the inventor of this constellation, and t¢ have taught
nse of it to the Pheenician navigators; it is certain that he brought the knowledgs
of it with him from Pheenice into Greece, with many other discoveries both ia
astronomy and mathematics.

Until the properties of the magnet were known and applied to the use of navi-
gation, and for a long-time after, the north polar star was the only sure guide.
At what time the attractive powers of the inagnet were first known, is not cor-
ain ; they were known in Enrope about six hundred years before the Christian
sra; and by the Chinese records, it is said that ite polar attraction was known i
that country at least one thousand years earlier.

CHAPTER IX.

PIRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARE OR
THE MERIDIAN IN JULY.

SCORPIO.

Tag ScorrioN.—This is the eighth sign, and ninth conste}
fation, in the order of the Zodiac. It presents one of the most
interesting groups of stars for the gupil to trace out that is te
be found in thz southern hemisphere. It is situated south
vz‘argl and eastward of Libra, and is on the meridian the 10th
of July.

The sun enters this sign on the 23d of October, but does not reach the constella-
Hon before the 20th of November. - When astronemy was first cultivated in the
East, the two solstices and the two equinoxes took place when the sun was n
Aquarius and Leo, Taurus and 8corpio, respectively.

Scorpio coptains, according to Flamsted, forty-four stars
including or of -/ e 1st magnitude, one of the 2d, and eleven
of the 3d. - eadily distinguished from all others by the
peculiar lus+ _ and the position of its principal stars.

Antares, 1s the principal star, and is situated in the hemt

‘What I8 the position of Scorplo, among the signs and constellations of the Zodinct
How is 1l situated with respect to Libra, and when i8 it on our meridlan? What aie
the number and magnitude of its stars? How I8 it readily distinguished from wit
others ¢ Describe the rincipal star in this constellation?
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of the Scorpion, about 19 east of Zubenelgubi, the southern-
most star in the Balance. Antares is the most brilliant star
in that region of the skies, and may be otherwise distinguish-
ed by its remarkably red appearance. Its declination is about
26° 8. It comes to the meridian about three hours after
Spica Virginis, or fifty minutes after Corona Borealis, on the
10th of July. It is one of the stars from which the moon’s
distance is reckoned for computing the longitude at sea.

There are four ﬂ'eu stars in the heavens, Fomalhaut, Aldebaran, Re,
and Aniarcs, which formerly answered to the solstitial and equinoctial poiuta*
and which were nuch noticed by the astronomers of the

About 834° northwest of Antares, is a star of the 2d mag-
nitude, in the head of the Scorpion, called Graffias. 1t is but
one degree north of the earth’s orbit. It may be recognised
by meauns of a small star, situated about a degree northeast
o¥ it, and also by its forming a slight curve with two other
stars of the 3d magnitude, situated below it, each about 3°
apart. The broad part of the constellation near Graffias, is
‘powdered with numerous small stars, converging down to a
point at Antares, and resembling in tigure a boy’s kite.

As you proceed from Antares, there are ten conspicuous
stars, chiefly of the 3d magnitude, which mark the tall of the
kite, extending down, first in a south, southeasterly direction
about 17°, thence easterly about 8° %urther, when they turn.
and advance about 8° towards the north, forming a curve like
a shepherd’s crook, or the bottom part of the letter S. 'This
crooked line of stars, forming the tail of the Scorpion, is very
conspicuous, and may be easily traced.

‘The first star below Antares, which is the last in the back, is of only the 4t}

mugniu}qlg. It is about 2° southeast of Antares, and is denoled by the Greek
nawe of T.

quiloni of the 3d mngr;itudc, is the second star from Antares, and the first in
the tail. It is situated about 7° below the star T, but incliniug a little to the east.

Mu, of the 3d magnitude, is the third star from Antares. It is situated 4}° be-
bqupfan' It may otherwise ve known by means of a small star close by it,
on e le

Zeta, of about the same magnitude, and situated about as far below Mu, is the

star from Antares. Here the line turns suddenly to the east.
e‘gt ;150 of the 3d magnitude. is the fith star from Antares, and about 3}°
0 eta. -

Theta, of the same magnitude, is the sixth star from Antares, and about 44
east of Eta. Here. the line turns again, curving to the north. and terminates I
& couple of stars. .

lolahll the seventh star from Antares, 3§° above Theta, curving a little to the
lefl. 1t is a star of the 3d magnitude, and may be known by meags of a snall
star, almost touching it, on the east.

R‘appa, a star of equal brightness, is less than 2° above Iota, and a little to the

. tign

How is Antares otherwise dllumhedi What s its declination) What is the
thme of its passing the meridian ? nautical importance is attached to its position?
D\Z‘ucrlbe Graffias? How may it be xeco%xlﬂnedm ‘What {s the appearance of the constel
on betv:g:‘n Grafflas and Antares? How many conspicucus stars below Antares?
&:! &I? r n'::agnmue nx;d gbel;enlAdlrectlon ;m Dc‘tvbecribe m: ni"t alar bdoelua Am-
. escride second star below Antares. cribe the ¢ star, and tell Row

& way de known. Deseride the fourth. Describe the Afth. Descride Theta.

—_—— .
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- Leswth, o the 3d magnitude, is the brightest of the two last in the tail, snd is
situated about 3° above Kappa, still further to the right. It may readily he
knowe. by meaus of a smaller star, close by it, on the west.

This 1s a very beautiful group of stars, and easily traced
gut 1n the heavens. It furnishes striking evidence of the fa-
cility with which most of the constellations may be so aceu-
rately delineated, as to preclude every thing like uncertainty
in the knowledge of their relative situatfon.

“The heart with lustre of amazing force,
Refulgent vibrates; faint the other parts,
And iil-defined by stars of meaner note.”

Hustrory.—This sign was anciently represented by various symbols, sometimes
%{nn snake, and sometimes by & crocodile ; but most commonly by the sco:

is last symbol is found on the Mithraic monuments, which 1x pretty g evl
dence that these monuments were constructed when the vernal equinoxaccord-
ed with Taurus.

On both the zodiscs of Denders, there are rude deli ions of this animal;
that on the portico differs considerably from that on the other zodiac, now ia
the Louvre.

Scorpio was idered by the ient astrologers as a sign accursed. The
Egyptians ficred the entrance of the sun inte Bcorpio as the commencement of
the reign of Typhon, when the Greeks abled the death of Orion. When the sun
was in 8corplo, in the month of Atkyr, as Plutarch Informs us, the Egyptians
enclosed the body of their god Ouiris in an ark, or chest, and during this cere-
mony a great annual festival was celebrated. ‘Three days after the priests
had enclosed Osiris in the ark, they pretended {o have found him again. The
death of Ogiris, then, was lamented when the sun in Scorpio descended to the
lower hemisphere, and when he arese at the vernal equinox, then Osiris was
said to be born anew.

‘The Egyptians or Chaldeans, who first arranged the Zodiae, might have placed

io in this part of the heavens 1o denote that when the sun enters this sign,
the diseases incident to the fruit season would prevail; since Autumn, which
abounded in fruit. often brought with it a great variety of diseases, and might be
thus fitly repr that the scorpion, who, as he re.
cedes, wounds with a sting in his tail. .

Mars was the tutelary deity of the scorpion, and to this circumstance is owing
all that jargon of the astrologers, who say that there is a great analogy between
the malign influence of the planet Mars, and this sign. To this also is owing the
doctrine of the alchymists, that iron, which metal they call Mars, is under the
dominion of Scorpio; so that the transmutation of it into gold can be effected

when the sun is in this sign.
constellation of the Scorpion is very ancient. Owid thus mentions it in his
‘veautiful fable of Phaeton :(—
“There is a place above, where Scorpio bent,
In tail and arns surrounds a vast extent ;
In a wide circuit of the heavens he shines,
And fills the place of two celestial signs.”
ing to Ovid, this is the faunons scorpion which sprang out of the earth
at the command of Juno, and stuag Orion ; of which wound he died. It waa in
this way the imperious goddess chose to punish the vanity of the hero and the
hunter, for boasting that there was not on earth any animal which he could not

somgaler,

“Words that provok’d the gods once from him fell,
' No beasts so fierce,’ said he, ‘ but I can quell
When lo! the eartha baleful scorpion sent,

To kill Latona was the dire intent ;

Orion saved her, tho’ himself was slain,

But did for that a spacious place obtain

In heaven : ‘io thee my life,’ eaid she, ‘was dear
And for thy merit shine iliustrious there.’”

Devoride Lesuth.
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both Orion and Scorpio were b ed by the celestials wnn o
5:.“ among the stars, yet iheir situations were so ordered that when one rose
e other should set, ind vice verea ; o that they never appear in the same
hemisphere at the same tiwe.
in the Hebrew zodiac this sign Is allotted to Dan. because it is written, “ Dan
shail be a serpent by the way, an adder in the path.”

HERCULES.

Hercules is represented on the map invested with the siun
of the Nemsan Lion, holding a massy club in his right hand,
and the three-headed dog Cerberus in his left.

He occupies @ large space in the northern hemsphe
with one foot resting on the head of Draco, on the nortE, an
his head nearly touching that of Ophinchus, on the south.
This constellation extends from 12° to 50 north declination,
and its mean right ascension is 255° ; consequently its centre
is on the meridian about the 21st of JulK.

It is bounded by Draco on the north, Lyra on the east,
Ophiuchus or the Serpent-Bearer on the south, and the Ser-
pent and the Crown on the west.

It contains one hundred and thirteen stars, including one
of the 2d, or of hetween the 2d and 3d magnitudes, nine of the
8d magnitude, and nineteen of the 4th. The principal star
is Ras Algethi, is situated in the head, about 25° svutheas
of Corona Borealis. It may be readily known by means ot
another bright star of *equal magnitude, 5° east, southeast ot
it called Ras Alhague. Ras Alhague marks the head of
Ophiuchus, and Ras Algethi that of Hercules. These two
stars are always seen together, like the bright pairs in Aries,
Gemini, the Kittle Dog, &ec. They come to our meridian
about the 28th of July, near where the sun dres, the last of
April, or the middle of August.

Abou 1idway between Ras Algethi on the southeast, and Ariadne’s Crown
on the northwest, tay be seen Beta and Gainia, two stars of the 3d magnitade,
situated in the west shoulder, about 3° apart. The northernmost of these two
is called Rulilicus.

Those four stars In the shape of a diamond. 82 or 109 sonthwest of the twe
in the shoulder of Hercules, are ..tuated in the head of the serpent.

About 12° E. N. E. of Ruiilicus, and 104° directly north of Ras Algethi, are
#wo stars of the 4th magnitude, in the east shoulder. They may be known
wo very mintite stars a little above themn on the left. The two stars in eac)
wulder of Hercules, with Ras ..lgethi in the head, form a regular triangle.

The left, or east arin of Hercules, which grasps the triple-headed mastey
Cerberus, may be traced by means of three or four stars o? the 4th magnitude,

How is the constellation Hercules representes!? What space does it occupy, and
Wwhal Is its situation in the heavens? What mre its declinatiun and right ascension?
When is its centre on the meridian? How is it bounded? What are the number and
mawnitade of jts stars?  Describe the principal star. What do Ras Algethi and Ras
Alhague serve to murk? When are they on our meridian? Describe the #tua-
sion of Beta and G«guma. What is the narthernmuoyt of these two called? What four
#ars are yituated 8° or 10° . W. qf the two in the shoulder ) Describe the stars 1% the
eovt snoylder. Hew may these be lenoron? What gemmeirical Jgure do the stars in

:ﬁ; 'Imxd and shoulders af Hercules forin? How may the left arm of Herculss ba tra-
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sitosied in a row 3° and 4° apart, exfending from the shouider, in & north y
direction. That small cluster, situated in a triax form, about 14° northeast
of Ras Algethi, and 13° eaw, southeast of the left shoulder, distinguish the head
of Cerherus. '

liteen or 30° northeast of the T wa. are four stars of the 3d and 4t mag.
dgitudes, forming an irregular squas-s, of which the two southern ones are about
;g apart, and in a line 6° or 7° south of the two northern ones, whic. are nearly

P4, in the northeast corner, may be known by means of oune or two other small
ofars, close by it, on the east. ia, in the northwest eorner, may be known by
ks in a row with two s(ars, e ding is tius nonhwel(hnnd
about 4% apart. The stars of the 4th magnitude, just south of the Dragon’s head
point out b= left foot and ankle of Hercules.

BSeveral other stars, of the 3d and 4th magnitudes, may be traced out in this

- sonstilation, by reference to the map.

Hisrory.-—This constellation is intended to immortalize the name of Hercules,
the Theban, so celebrated in untiquity for his heroic valour, and invinclbie
prowess. According to the ancients, there were many persons of this name.
all these, the son of Jupiter and Alcinena is the most celebrated, and to him the
actions of the others have been generally attributed.

The birth of Hercules was attended with many miraculous events. He was
brought up a:i Tirynthus, or at Thebes, and before he had completed his eighth
wonth, the jealousy of Juno, who was intent upon his destructi sent two
snakes to devour him. Not terrified at the sight of the serpents, he boldly selzed
them, and squeezed them to death, while his brother Iphicles ed the house
with his frightful shrieks.

He was early instructed in the liberal arts, and woon became the pupil of the
centaur Chiron, under whom he rendered himself the most valiant and accom-
plished of all the heroes of antiquity. In the 18th year of his age, he com-
menced his arduous and glorious pursuits. He subdued a lion that devourea
the flocks of his supposed futner, Amphitryon. After he had destroyed the lion,
he delivered his country from the annual tribute of 8 Wwundred ozen, which I
paid to Erginus.

As Hercules, by the will of Jupiter, was subject >d to the power of Eurystheus,
and obliged to obey him in every respect, Eurystheus, jealous of his rising faine
and power, ordered him to appear at Mycenz, and perform the labours which,
by prionty of birth, he was empowered to impose upon himn. Hercules refused,
but afterwards consnited the oracle of Apollo, and was told that be must be sub-
servient, for twelve years, to the will of Eurystheus, in compliance with the
semmands of Jupiter ; and that, after he had achieved the most celebrated la-
bours, he should be reckoned in the ber of the gods. So pisin an answer
determnined him to go to Mycenm, and to bear with fortitude whatever gods or
men should impose upon him. Eurystheus, seeing so great a man totally sub-
jected to him, and apprehensive of so powerful an enemy, commanded hiwmn to
achieve a number of enterprises the most difficult and arduous ever known,
generally called the TwiLvE Lasours or Hzrouvims. Being furnished with
complete armour by the favour of the gods, he boldly encountered the imposed

Iabours.
1. He subdued the Nemsean Lion in his den, and invested himself with hir

2. He destroyed the Lernman Hydrs, with a hundred hissing heads, and dip
ped his arrows 1n the gall of the monster to render their wounds incurable.

3. He took alive the stag with golden horns and brazen feet, so famous for its
lnerodib{? 'tht‘une“’ sfter pursuing it for twelve months, and presented it, un-
hart, to Eurystheus,

4. He took alive the Erimanthian Boar, and killed the Centaurs who opposed

6. He cleansed the stables of Augias, in which 3000 czen had been confined
for many years.

6. He killed the carniverous birds which ravaged & e country of Arcadm, and
fed on human flesh. :

7. He took alive, and brought into Peloponnesus, the wild bull of Crete, which
mo mortal! durst lock upon.

" Howo s the head gf Cerberus distinguished? There are four stars (» th. s~ J/°m
frregular mare, the dody %‘; Hercules—describe them. DNescribe e sime 4o (of
Pt the situation of mlu(xﬁ'ummm..:,ﬂﬁmq,w“. !
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8. He vbtained for Eurystheus the mares of Diomedes, which fed on humen
flenn, afler having given their owner to be first eaten by them.

9. He obtained the girdle of the queen of the Amazous, a formidable nation of
warlike females.

19 Hoe killed the monster Geryon, king of Gades, and brought away his nuw
merous flocks, which fed upon human fiesh.

11. He obtained the golden apples from the garden of the Hesperides, whick
were walched by a dragon

12. And finally, he brought up to the earth the three-headed dog Cert.erus, the
guardian of the entrance to the infernal regious.

According to Dupuig, the twelve labours of Hercules are only a figurative rep-
resentation of the annual course of the sun through the twelve signs of the lo-
diac ; Hercules being put for the sun, inasmuch as it is the powerful planet which
animates aud imparts fecundity to the universe, and whose divinity has been
honoured, in every quarter, by temples and altars, and consecrated in the reli
gious strains of all nations.

Thus Virgil, in the cighth book of his ZEneid, records the deeds of Hercules,
and celebrates his praise :—

“The records the labour? and the praise,
And all the immortal acts of Hercules.
Fir <1, how the 1nighty habe, when swatly’d in bands,
] .e serpents strangled with his infant hands ;
‘1 hen, as in years and matchless force he grew,
The (Echalian walls and Trojan ovefthrew ;
Besides a thousand hazards they relate,
Procured by Junco’s and Euristheus’ hate,
Thy hands, unconquer’d hero, could subdue
The cloud-born Centaurs, and the monster crew;
Nor thy resistleas arm the bull withstood ;
Nor he, the roariug terrour of the wood.
The triple porter of the Stygian seat
With lolling tongue lay fawning at thy feet,
And, seized with fear, for%ot the mangled meat.
The infernal waters tremnbled at thy sight:
Thee, god, no face of danger could affright ;
WNor huge Ty&hmus, nor the unnwnber’d snake,
Increased with hissing heads, in Lerna’s lake.”

Besides these arduouws labours which the jealousy of Eurystheus imposed
bim, he also achieved others of his own accord, equally celebrated. Before he
delivered himself up to the king of Mycen® he accompanied the Argonauts to
Colchis. He assisted the gods in their wars against the giants. and it was through
l‘:;i;l ;l’gne that Jupiter obtained the victory. He conquered Laomedon, and pil-

ed Troy.

At three different times he experienced fits of insanity. In the second, he cew
the brother of his beloved lole ; in the third he atteinpted to carry away the ra.
cred tripod from Apollo’s temple at Delphi, for which the oracle teld him ne
must be sold as a slave. He waa sold accordingly to Omphale, queen of Lydia,
who restored him to liberty, and married him. After this he returned to Pelo-

, and re blished on the throne of Sparta his friend Tyndarus, whe
had been expelled by Hip He b red of Dejanira, whom,
after having overcome all his rivals, he married; but was obliged to leave his
father-in.law’s kingdom, because he hud inadverteutly killed a man with a blow
of his fist. He retired to the court of Ceyx, king of Trachina, and in his way was
stopped by the streams of the Evenus, where he slew the Centaur Nessus, for
presuming to offer indifnity to his beloved Dejanira. The Centaur, on expiring,
#ave to Dejanira the celebrated tunic which afterwards caused the death of Her-
cules. “This tunic,” said the expiring monster, ¥ has the virtue to recall 2 hus-
2and from unlawful love " Dejanira, fearing lest®Hercules should relapse sgain
‘o love for the beantifi | Tole,” gave him the fatal tunic, which was so infected
with the poison of the Lernsan Hydra, that he had no sooner invested h'mself
with it, than it began to penetrate” his bones, and to boil through all his veins.
He attempted to pull it og', but it was too late.

“As the red iron hisses in the flood,
8o boils the venom in his curdling blood,
Now with the greedy tlame his entrails glow,
And livid sweats down ail his body flow,
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The eracking nerves, burnt up, are burst in twain,
The lurking venom meits his pwlmmln‘ brain.”

As tbe distemper was incurable, he implored the protection of Jupiter, gave
his bow and arrow to T"hiloctetes, and erected & large burnlnglglh on the top of
Mount (Bta. He spread on the pile the skin of the Nemasean and laid him-
self down upon it, as on & bed, leaning his head upon his club. loctetes set
fire to the pile, and the hero saw hi If, ona jen, snr ded by the most
sppalling fames; yet he did not betray any marks of feas or astonishment. Ju.
r saw him from heaven, and told the surrounding who would have
renched the pile with tears, while they entreated that he would raise to the
skies the iminortal part of a hero who had cleared Lhe sarth from so many mom
sters and tyrants; and thus the thunderer spake :—

% Be all your fears forborne :
Th’ (Fitean fires do thou, great hero, scorn.
Who vanquish’d all things shall subdue the flame.
That alone of gross maternal frame
Fire s devour; while what from me he drew -
Shall live inmortal, and ita force subdue :
That, when he’s dead, I'll raise to realins abovs ;—
May all the powers the righteous act approve.”
id's Met. lib. ix.
Aceordingly, after the mortal of Hercules was consumed, as the anciens
poets say, he was carried up to heaven in a chariot drawn by four horses
“Quem pater omnipotens inter cava nubila
Quadrim cuarru radiaatibus intulit utrh.wm
“ Almighty Jove
In his swift car his honour’d offspring drove ;
High o’er the hollow clouds the couraers 1y,
And lodge the hero in the starry sky.”
Ovid's Met. lit.. ix. v. 271,

SERPENTARIUS, VEL OPHIUCHUS,

Tae SerrenT-BEARER is also called Zsculapius, or the

od of medicine. He is represented as a man with a venera

gle beard, having both hands clenched in the folds of a pro
digious serpent, which is writhing in his grasp.

The constellation occupies a considerable space in the mid-
heaven, directly south of Hercules, and west of Taurus Po
niatowski. Its centre is ve nea.rfy over the equator, oppo-
site to Orion, and comes to the meridian the 26th of July. It
contains seventy-four stars, including one of the 2d magni
tude, five of the 3d, and ten of the 4th.

The principal star in Serpentarius is called Ras Alhague..
It is of the 2d magnitude, and situated in the head, about 5°
E. 8. E. of Ras Algethi, in the head of Hercules. Ras Al-
hague is nearly 132 N. of the ea:xinoctial, while Rho, in the
southern foot, is about 25° south of the equinoctial. These
two stars serve to point out the extent of the constellation
from north to south. Ras Alhague comes to the meridian on
the 28th of July, about 21 minutes after Ras Algethi.
mitude of its starsy L ks the name and position of s & vﬁle

stars mark the south? n is Ras Al
an the meridlan}
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Abnut 10° 8. W. of Ras Afhague are two small stars of the 4th magnitude
scurcely more than a degree ;pm They distinguish the left or west shoulder.
I'ne northern one is marked Jota, and the other Kappa.

Eleven or twelve degrees 8. 8. E. of Ras Alhague are two other stars of the 3a
magnitude, in the east shoulder, and about 2° apart. The upper cne is called
Oheled, and the lower one Gamma. These stars in the head aud s wulders of
Serpentarius, form a triangle, with the veriex in Ras Alhague, and pointing to-
wards the northeast.

About 4° E. of Gamma, is a remarkable cluster of four or ‘
five stars, in the form of the letter V, with the open part to
the north. It very much resembles the Hyades. This beau
tiful litue group marks the face of T aurus Poniatowskr. The
solstitial colure passes through the equinoctial about 20 E. of
the lower star in the vertex of the V. The letter name of this
stgr is k. There is something remarkable in its central posi
tion. It is situated almost exactly in the mid-heavens, bei
nearly equidistant from the poles, and midway between th
vemnal and autumnal equinoxes. - It is, however, about o)
and a third degrees nearer the north than the south pole,
about two degrees nearer the autumnal than the vernal
nox, being about two degrees west of the solstitial eolure.

Directly south of the V, at the distance of about 12°, are two very small stars,

about 20 apart, situsted in the right hand, where it gra.sEs the gerpent. Abow.
halfway between, and nearly in a line with, the two in the hand and the two in
the shoulder, is another star of the 3d magnitude, marked Zeta, situated in the
8erpent, opposite the right elbow. It may be known by means of a minute star,
just under it.
Nfuanic, in the left arm, is a star of the 4th magnitude, about 10° 8. W. of Iota
and Cappa. About 7° farther in the same direction are two stars of the 3d mag
nitude, situated in the hand, and a little more than a degree apart. The upper
one of the two, which is about 16° N. of Graffias in Scorpio, is called Yed ; the
other is marked Epsilon. These two stars mark the other point in the folds of
the monster where it is grasped by Serpentarius.

The left arm of Serpentarius may be easily traced by means of the two stars
in the shoulder, the one (Marsic) near the elbow, and the two in the hand; all
lying nearly in a line N. N, E. and 8. 8. W, In the same manner may the right
arm be traced, kz( stars very similarly situated; that is to say, first by the twe
Iz the east shoulder, just west of the V, thence 8° in a southerly direction in-
chning a little to the east, by Zeta, (known by a littie star right under it,) and then
by the two small ones in the right hand, situated about 6° below Zeta.

About 12° from Antares, in an easterly direction, are two stars in the right |
foot, about 2° a The largest and lower of the two, is on the lefthand. Itis |
of between the 3d and 4th mnglnitudel, and marked Rho. There are several other
stacs in this constellation of the 3d and 4th magnitudes. They may be traced owt |
from the maps. 4

“Thee, Serpentarius, we behold distinet, .
With anefug;ﬂmr refulgent stars ; and one
ghmgn thy ellmlt;:, ofhalr}‘lg secor}g, classd'.. Hi
e Serpent, in thy rasp’d, win 3 spire
Immense; fewer by tem h?s figure trace ; t

Deecribe the stare in the west shoulder of Serpentarius. What stars distinguish the
onst shoulder? How are these two stars denominated? What is the relative postiion
&f the atars in the head and shouldersY What remarkable cluster of stars in this
meighbourhood? 'To what constellation does this group belong? How is this clustet
situated with respact to the solstitial colure? What is remarkable in the central post:

1 Describe the stars in the right hand Y Serpentariue. Descride th,
Zeta. Descride Marsic, and the two stars in the left hand. Which of the
“Wo s called Yed, and hoto 18 1t situated? How the left arm of Serpenta;
sraced? Haw may the right arm da iraccd? Describe the stars in the 14ght fout |
Sorpentarius. okher stare may de traced out in this constellation ?
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One of the second rank ; ten shun the sight;
And seven, he who bears the monster hides.”— Eudosia.

Hisrory.—This constellation was known to the ancients twelve hundred years
vefore the Christian era. Homer wentions it. 1t is thus referred to in the As
#onomicon of Manilius :(—

% Next, Ophiuchus, strides the mighty snake,
Untwists his wimling folds, and sinooths his back,
Exieads his bulk, and o’er the slippery scale

" His wide-stretch’d bands on either side prevail.
The snake turns back his head, and eems to rage:
‘That war must last where equal power prevails.”

Ayuculapins was the son of Apollo, by Coronis, and was educated by Chiron
thie Centaur, in the art of medicine, In which he became so skilful, that he was
sidered the inventor and god of n.edicine. At the birth of ZEs¢ ius, the
ired daughter of Chiron uttered, “in sounding verse,” this prorhetic strain*
“ Hail, great physician of the world, all hail !

Hail, mighty infant, who, in years {o come,

Shall heal the nations and defraud the tomb!

Swift be thy growth ! thy triumphs unconfined |

Make kingdoins thicker, ahd incresse mankind: -

Thy daring art shall animate the dead,

Aad draw the thunder on thy guilty head :

Then shalt thou die, but from the dark abode

Rise up victorious, and be twice a god.”
e accompanied the Argonauts to Colchis, in the capacity of physician. He
said to have restored many to life, i h that Plute plained to Jupt
his dark ominion was in danEer of heing depopulated by his art.
ZEsculapius was worshigped st Epidaurus, a city of Peloponnesus, and hence
e is sryled by Milton, “the god in Epidaurus.’”” ‘Being sent for toc Rome in the
e of a plague, he asstuned the form of a serpent and accomwpanied the ambas-
ors, but though thus changed, he was Esculapius still, /n serpente deus —
deity in a serpent, and under that forin he continued to be wnrshlpm at
e. The cock and the serpent were sacred 1o hiw, especially the lutter.
ancient physicians used them in their prescriptions.
of the 1ast acts of Bocrates, who is accounted the wiaest and best man of
antiquity, was to offer a cock to Esculapius. He, and Plato, were both
; they conformed, and advised others to conforn, to the religion of their
; to gross idolatry and absurd superstition. If the wisest must learn-
%0 blind, what must the foolish and ignorant have been?

1

CHAPTER X.

MRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARE ON
THE MERIDIAN IN AUGUST.

DRACO.

Tue Dragon.—This constellation, which compasses a
Jarge circuit in the polar regions b{l its ample folds and con-
sortions, contains many stars which may be easily traced.

From the head of the monster, which is under the foot of
Hercules, there 1s a complete coil tending eastwardly, about
17° N. of Lyra ; thence he winds down northerly ahout 14¢

“What is the situation of the constellation Draco? Describe. if yw: Cloase, the van
ous colls of the Dragon. i
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to the second coil, where he reaches almost to the girdie of
Cepheus, then he loops down somewhat in the shape of the
letter U, and makes a third coil about 15° below the first.
From the third coil he holds a westerly course for about 139,
then goes directly down, passing between the head of the
‘Lesser and the tail of the Greater Bear.

This constellation contains eighty stars, including four ot
the 2d magnitude, seven of the 3d, and twelve of the 4th.

“The Dragon next, winds like a mighty stream;
‘Within its ample folds are u{ht stars,
Four of the second order. Far he waves
His ample spires, involving either Bear.”

The head of the Dragon is readily distinguished by means
of four stars, 32, 4°, and 5° apart, so situated as to form an
irregular square ; the two upper ones being the brightest, and
both of the 2d magnitude. he righthanﬁ up({)er one, called
Etanin, has been rendered very noted in modern astronomy
from its connexion with the discovery of a new law in phys-
ical science, called the Aberration of Light.

The letter name of this star is Gamma, or Gamma Draco-
nis; and by this appellation it is most frequently called. The
other bright star, about 4° from it on the left, is Rastaben.

About 4° W. of Rastaben, a small star may, with close at
tention, be discerned in the nose of the Dragon, which, with
the irregular square before mentioned, makes a figure some-
what resembling an Italic ¥, with the point towards the west,
and the open part towards the east. The small star in the
nose, is called Er Rakis.

The two small stars 5° or 6° 8. of Rastaben are in the left foot of Hercules.

- Rastaben is on the meridfan nearly at the same moment
with Ras Alhague. Etanin, 40° N. of it, is on the meridian
about the 4th of August, at the same time with the three
western stars in the face of Taurus Poniatowski, or the V. 1t

- is situated less than 20 west of the solstitial colure, and is
exactly in the zenith of London. Its favourable position has
led English astronomers to watch its appearance, for long
periods, with the most exact and unwearied scrutiny.

In the year 1725, Mr. Molyneux and Dr. Bmdlet{ fitted up a very accurate snd

ooetlﬁ instrument, io order to discover whether the fixed stars had any sensible
parallax, while the earth moved from one extremitv of ite orbit to the other ; or
which is the same, to determine whether the nearest fixed stars are situated ot

such an immense distance from the earth, that any star which is seen this night
directly north of us, will, six months hence, when we shall have gone 190 mifi-

‘What !s the course of the monster from the third colt? What are the number and

magnitude of the stars - ined in this lation? How {a the head of the Dragon

st shed? Which star is called Etanin, and for what Is It noted? By wmtﬁn:

appellation is it generally known? What stars in the heau of Draco form the letter ¥,

and how is it situated) ‘When is Rastaben on the meridlan? When Is Etanin on the

merlidian, and what stars in this region culminate at he same ttme? How {3 Rastabnn
with 10 the | colure, and the zenith of London.
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s of mile to the eastward of the place we are naw i, be then seen ¢
n -:h ofll:a still, without changing its position su much as the thickness of a
der’a web.

‘These obscrvations were subsequently repeated, with but little intermissicn,
(o1 twenty years, by the most acute observers in Europe, and with telescopes
varying from 12 feet to 36 feet in length. In the weantime, Dr. Bradley had the
honour of announcing to the world the very nice discovery, that the motion Z
Eght, combined wilh the progressive motion of the earth in its orbil, causes &
heaven'y bodies lo be seen in a d{fferent position from what they would be, if
tll:g 2ye were al rest. Thus was established the principle of the Abderration of

1ght =

his principle, or law, now that it is ascertained, seema not ouly very plain
but sell-evident. For if light be progressive, the position of the telescope, in ordex
to receive the ray, must be different from what it would have been, If light had
been instantuneous, or if the earth stood still. Hence the Phce to which the el
escope is directed, will be different from the true place of the object.

The nuantity of this aberration is determined by a simple proposition. The
earth Jescribes 59’ 8" of her orbit m a day —3548”, and a ray of light comes
from tfie sun to us in 8 13'" = 493’" : now 24 hours or 86400” : 493" : : 364" :
b4 ;d\-vhich is the change in the star’s place, arising from the cause sbovemen-
tione

Of the four stars forming tne irreguiar square in the head, the lower and right.
hand one is 5}° N. of Etanin. It is called Grumium, and is of the 8d magnitude.
A few degrees E. of the square, 108y be seen, with a little care, eight stars of the
5th 1agnitude, and one of the dth, which is warked Omicron, and lies 8° E. of
Grumium. This group is in the first coil of the Dragon.

The second coil is about 13° below the first, and may be recogmsed by means
of four stars of the 3d and 4th agnitudes, so situated as to form & square,
about half the size of that in the head.

The brightest of them is on the lef}, and is marked Delta. A line drawn from
Rastaben through Grumium, and produced ahout 14°, will point it out. A line
drawn from Lyra through Zi Draconis, and produced 10° further, will point out
Zeta, s star of the 3d magnitude, situated in the third coil. Zets may otherwise
be known, by its Leing nearly in a line with, and midw-Lbetween. Etanin and
Kochab. From Zelj the remaining ste.rs in this consteliation are easily traced

Eta, Thrta, and Asick, coine next; ali stars of the 33 magnilude, and at the
distance, severally, of 6°, 49, and 5° from Zeta. Al Asich, the third star from
Zeta, the tail of the Dragon makes a sudden crook. ZRAubam, Kappa, snd Gian-
sar, follow next, and compiete the tail

Thuban, is a bright star of the 2d magnitude, 11° from
Asich, in a line with, and about midway between, Mizar and
the southernmost guard in the Little Bear. By nautical men
this star is called the Dragon’s Tail, and is consiered of
much importance at sea. It is otherwise celebrated as being
formerly the north polar star™ About 2,300 years before the
Christian era, Thuban was ten times nearer the true pole o
the heavens than Cynosura now is. :

Kappa ig a star of the 3d magnitude, 10° from Alseha, between Megrez and the

le. izar and Megrez, in the tail of the Great Bear, form, with Thuban and
B,vpa in the tail of the M a large quadrilateral figure, whose longest side
s from Megrez to Kappa.

Gianasar, the last star in the tail, is between the 3d and 4tn mlgnkudez‘md 50
from Kappa. The two pointers will also tgolnl out Giansar, lying at the distance
of little more than 8° from them, and in the direction of the pole.

escride the stars in the first cofl of Draco. Descride the stars in_the second
wﬁaﬁtktwmm qu'{lnmgud,mdhmu% pointed out? What s
2he principal star qf the third coil, and how it be 7 How else may Zein bs
known? What stars come nest to Zeld, in this conatellation? What stars follow
these? Describe Thuban. By what other name is this star known, and for what is t

brated) When was 'l'hugan within ten minutes of the pole? Describe K

Kﬂnreda Mizar and Megrez, in the tail of the Great Bear, form with T|
md,mmhcuuqumf Descride the position of Giansar, and tell how
E 17
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“Here the vast Dragon twines

Between the Bears, and like a river winds,

The Bears, that still with fearful caution keep,
Untinged benesath the surtace of the deep.”

Wartow's Virgil, G. 1.

Hus —Wh ttends to the situation of Drace, surrounding, as i oo::
the pole of the Ecliptic, will perceive that its tortuous windings are symlwoli
of the oblique course of the stars. Draco also winds round the pole of the world,
aa if 1o indicate, in the symbalical language of ptian astronomy, the motion
of the pole of the Equator around the pole of the Ecliptic, producecl by the pre-
session of the heavens. The Egyptian hyeroglyphic for the heavens, was a

serpent, whose scales denoted the stars. en astronomy first began 1o be cul-
tivated in Chaldea, Draco was the polar constellation.
Mythologists, however, give various of this Hation ; by scme

it is represented as the watchful dragon which ded the golden apples in the
famous garden of the Hesperides,* near Mount Atlas in Africa ; and was slain by
Hercules. Juno, who presented these apples to Jupiter on the day of their nap-
tials, took Drace up to heaven, and made a constellation of him, as a reward for
his faithful services. Others maintain, that in the war with the giants, this dragom
was brought into combat, and opposed to Minerva, who seized it in her hand, snd
hurled it, twisted as it was, into the heavens round the axis of the world, bek re
it had time to unwind its contortions, where it sleeps to this day. Other writars
of antiquity say, that this is the dragon killed by Cadmus, who was ordered >y
aia father to go in quest of his sister Europa, whom Jupiter had carried aw sy
and never to return to Pheenicia without her.

“When now Agenor had his daughter lost,
He sent his son to search on every coast ;
And sternly bade him to his arins restore
The darling maid, or see his face no more.”

His search, however, proving fruitless, he consulted the oracle of Apollo, and
was ordered to build a ¢city where he should see a heifer stop in the grass, and
%o call the country Baeotia. He saw the heifer according to the oracle, and as he
wished to render thanks to the gud by a sacrifice, he sent his companions to
fetch water from a neighbouring grove. The waters were sacred to Mars, and
guarded by a most terrific dragon, who devoured all the messengers. Cadmus,
tired of their seeming delay, went to the pluce, and saw the monster still feeding
on their flesh.

“Deep in the dreary den, conceal’d from day,
BSacred to Mars, 2 mighty dragon lay,
Bloated with poison to a monstrous size ;
Fire broke in fiashes when he glanced his eyes:

* Those who attempt to explain the mythology of the anclents, nhserve that the Hes-
perides were certain persons who had an immense number of flocks; and that the
ambiguous Greek word fauroy, melon, which sometimes signifies un apple and some-
times a sheep, gave rise to the fable of the gnlden apple of these gardens.

The “ Hesperian gardens famed of old,” as Milton observes, were so called from
Freperus Vesper, because placed In the west, under the evening star. Bome suppose
tKem'-to-have been situated near Mount Atlas, in Africa; others maintain that they
were the isles about Cape Verd, whose most westerly point is still called Hesperium
Comaaim Hom of the Hesperides ; while others contead, that they were the Canary

Atlas, said to have been contemporary with Moses, was king of Maurifania, in the
north part of Africa, and owner of a thousand flocks of every Kind. Por refusing hos-
pitality t6 Perseus, he was changed into the mountain that still bears his pune ; and
which is g0 high, that the ) gined that the h rested upon 18
and. consequently, that Atlas supported the world on his shoulders. Virgil has this
{dea. where he :‘feuks of * Atlas, whose brawny back supports the skies;” and He
slod, verse 785, advances the same notion :—

¢ Atlag, s0 hard necessity ordains,
Erect, the ponderous vault of stars sustains.
Not far from the Hesperides he stands,
Nor from the load retracts his head or hands.”

From this very ancient and whimsical notlon, Atlas {s represented by artists, and i
“yorks of‘my‘nkl:fy, a8 an old man hearing the world on his shoulders. Henos it I8
heta maps, embracing the whole world, is called an £¢las.
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flis towering crast was glorious to behold,

His shoulders and his sides were scaled with gold
Three tongues he brandish’d when he charged his foes .,
Hia teeth stoud jaggy in three dreadful rows

‘The Tyrians in the den for waier sought,

Anid with their urna explored the hollow vault:
Frouw side to side their empty urns rebound,

And rouse the sleeping serpent with their sound.
Straight he bestirs him, and is seen to rise ;

And now with dreadful hiasings fills the skies,
And darts his forky tongues, and rolls his glaring eyes.
The Tyrians drop their vessels in the fri gt,

All pale and trembling at the hidteous sight.

Bpire above spire uprear'd in air he stood,

And gazing round hhun, overlook'd the wood:
Then floating on the ground in circles roll'd;
Then leap’d upon them in a mighty fold.

All their endeavours and their hopes are vain ;
Soume die entangled in the winding train ;

Same are devour'd. or feel a {oathsoine death,
Swoll’n up with blasts of peatilential breatl..”

Cadmus, behollding such a seene, hollly resolved to avenge, or to shara taety
wte. He therelore attacked the monster with slings and arrows, and, with tne
assistance of Minerva, slew him. He then plucked out his teeth, and sowed
the:n, at the command of Pallas, in a plaiu, when they suddenty sprung up ints
armed wen.

“Pallas adest: motzque jubet supponere terr®
Viperos dentes, populi incretnenta futuri.
Paret: et, ut presso sulcum patefecit aratro,
Spargit humni jussos, mortalia semina dentes.
Inde (fide wajus) gleha capere moveri:
Primaque de sulcis aciea apparuit haste
Tegniina mox capittun picto nutantia cono.
Existunt : crescitque seges clyprata virorum.”
Ovid's Mst. lib. AL v. 102
%Iin gows the teeth at Pallas’s command,
Anid flings the future people from his hand.
The cluds grow warm, and crmnble where he sows;
Aud now the pointect spears advance in rows;
Now nodding p! ppear, and shining crests,
Now the broad shouliders and tire risingi)reuu;
O’er all the fleld the breathing harvest swarins.
A growing host ! a crop of inen and arins !’

Entertaining worse aﬁprehensinu from the direful offupring than he had done
froin the dragon himsell. he was about to fty, when they all fell uy-on each other
and were all slain in one promiscuous carnage, ~xcept five, who aseisted Catinus
3 build the city of Baotia.

LYRA,

Twae Harr.—This constellation is distinguished by one of
the most brilliant stars in the northern hemisphere. It is sit-
uated directly south of the first coil of Draco, between the
Swan, on the east, and Hercules, on the west; and when on
the meridian, is almost directly over head.

It contains twenty-one stars, including one of the 1st mag-
nitude, two of the 3d, and as many of the 4th.

By what 13 the tation of the Harp 1 1 Where Is It situntod? What
are the nwmnber and magnitude of its mn{l
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#There Lyra, for the brightness of her stars,
More than their number eminent ; thrice seven
She counts, and one of these illuminates
The heavens far around, blazing imperia.

In the firat order.”

This star, of “ the first order, blazing with imperial” lustre,
Is called Vega, and sometimes Wega; but more frequently
it is called Eyra, after the name of the constellation.

There is no possibility of mistaking this star for alﬁ' other.
It is situated 144° S. E. of Etanin, and about 30° N. N. E. of
Ras Alhague and Ras Algethi. It may be certainly known
by means of two small, yet conspicuous stars, of the 5th mag-
nitude, situated about 2° apart, on the east of it, and making
with it a beautiful little triangle, with the angular point at
Lyra. . .

The northernmost of these two small stars is marked Epsilon, and the south-
ern oue, Zeta. About 2° 8, E. of Zeta, and in a line with Lyra, is a star of the
4th magnitude, marked Delta, in the middle of the Harp; and 4° or 5° 8. ot
Delta, are two stars of the 3d magnitude, about 2° apart, in the garland of the
Harp, forming another triangle, whose vertex ig in Delta. The star on the east,
s marked Gamma ; that on the west, Beta. If a line be drawn froin Etanin
thraugh Lyra, and produced 6° farther, it will reach Beta.

This is a variable star, changing from the 3d to nearly the 5th magnitude in the
space of a week ; it is supposed to have spots on its surface, and to turn on its
axis, like our snn. -

Gamma comes to the meridian 21 minutes after L%ra, and precisely at the
same woment with Epsilon, in the tail of the Eagle, 17}° 8, of it.

‘The declination of Lyra is about 384° N.; consequently
when on the meridian, it is but 2° 8. of the zenith of Hart-
ford. It culminates at 9 o’clock, about the 13th of August.
It is as favourably situated to an observatory at Washington,
as Rastaben is to those in the vicinity of London.

Its surpassing brightness has attracted the admiration of
astronomers in all ages., Manilius, who wrote in the age of
Augustus, thus alludes to it :—

“Ong, placed in front above the rest, dilphyl
A vigorous light and darts surprising rays.”
Aastronomicon, B, 1. p. 15.

Hisrory.—It is generally asserted that this is the celestial Lyre which Apolie
or Mercury gave to Orpheus, and upon which he played with such a masterly
hand, that even the most r&)id rivers ceased to flow, the wild beasts of the foresd
forgot their wildness, and the ins came to listen to his song.

f all the Aiymphs who used to listen to his song, Eurydice was the only one
who made a deep impression on the musician, mr:g their nuptials were velebra-
ted. Their happiness, however, was short. ~Arist®us became enamoured of
Eurydice, and as she fled from her pursuer, a serpent, lurking in the grass, bit
her foot, and she died of the wound. Orpheus resolved to recover her, or perish
in the attem With his Iyre in his hand, he entered the infernal regions, and
gained admission to Pluto.” The king of hell was charmed with his strains, the

‘What s the name of the princlpal star? Describe its position. what means
Rt be cenalnlfy known? What are the names of the two small stars forming the base
the triangle? Describe the star in the middle.qf the Hafz, and those with wiick
another triangle. How are the stare in the base of this triangle marked on the
wmap? How else may Beta bemm7 What is there remarkable in the
ance of this star? gvhefl 18 on the meridféan? What s the
Lyra? When does it culminate? What ancient poet mentions it2
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wheel of Ixion the stone of Sisyphus stood still, Tantalus forgot his
thirat, and eveu the es relented.

Pluto and Proserpine were moved, and consented to restore him Eurydise,
:ovided he forbore looking behind him till he had come to the extremest bor.

rs of their dark dominions. The condition was accepted, and Orpheus was
slready in sight of the :_})per regions of the air, when he forgot, and turned back
to look at hix long lost Eurydice. He saw her, but she instantly vanished froms
his sight. He attempted again to follow her, but was refused u{nlnhn.

From this time, Orpheus sep d hiroself from Lhe society of kind, which
80 offended the Thracian women, it is said, that they tore his body to pieces, and
threw his head mto th+ Hebrus, still articulating the words Euri | Eurydice!
a8 it was carried dows the stream into the ZEgean sea heus waa one of the

nauts, of which ceiebrated axpedition he wrote a cal account, which is

ill extant. After his death, he received divine honours, and his lyre becams
one of the constellations.

This fable, or allegory, designed merely to represent the power of music ln
the hands of the great master Jf the acience, is flarly described by three of
the most renowned Latin poets. Virgil, in the fourth book of his Georgics, thus
describes the effect of the lyre :—

“E’en to the dark dominions of the night
He ook his way, through forests void of light,
And dared amid the trembling ghosts to sing,
%gd nu}ognl;lefore th?li‘nexo ! ie k’L 4 glide,
e infe troops like passing s ws
And listening, crowd the sweet musician’s side ;
Men, matrons, children, and the unmarried maid,
The mighty hero’s more majestic shade,
And youth, on funeral piles before their parents laid.
« FEen from the depths of hell the damn’d advance ;
The infernal mansions, nodding, seem to dance ;
The ggmg three-mouth’d dog forgets to snarl;
The furies hearken, and their snakes uncurl
Ixion, seems no more his pain to fee
But leans attentive on his standing wheel.
dangers past, at length the lonely bride
In safety goes, with her melodious guide.”

Pytlln?ru and his followers represent Apollo phlln( upon a_harp of seven
strings, by which is meant (as appears from Pliny, b. ji. c. 22—Macrobius . c.
19, and Censorinus c. ii.) the sun in conjmetion with the seven planets ; for they
uiade him the leader of that septenary chorus, and the moderstor of naturs, and
thought that by his attractive force he acted upon the planets in the harmonical
ralio of their distances.

The doctrine of celestial harmony, by which was nreant the music of the
spheres, was common to all the nations of the East. To this divine music Euri-
gldel beautifully alludes :—* Thee 1 invoke, thou self-created Being, who gave

irth to Nature, and whom light and darkness, and the whole train of globes en-
circle with eternal music.”—So also Shakspeare :—

“ Look, how the floor of heaven
Is thick inlaid with patines of bright gold;
There’s not the smallest orb, which thou beholdst,
Bat in his motion like an angel sings, B
Sl quiring to the young-eyed cherubim ¢
Such harmony is in immortal souls;
llu:.i whilst this muddy vesture of decay
grossly close it in, we cannot hear #t

The was a famous stringed instrament, much used among the anoients,
said to lhy::e been invented by ){ercury about tt'he year of the workd 2000; though
some ascribe the inven'ion to Jubal. (Genesis iv. 21.) It is universally allowed,
shat the lyre was the first in-trument of the string kind ever used in Greece.
The different lyres, at various periods of time, had from four to eighteen strings
each. The modern lyre is the Welsh harp The lyre, among painters, is aa
sitribate of Apollo and the Muses .

All poetry, it has heen conjectured, was in its origin Iyric ; that is, lda%led to
recitation or song, v1th e accomraniment of music sad distinguished by the
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utront boliness of thought and expression; being at first employed in celebra
ting the praises of gods and heroes.

~ul08 was the principal seat of the Lyric Muge ; and Te: der, & navve of
this islard, who flourished about 660 years B. C,, is one of the earliest of the
lyrie poets whose name we find on record. Sappho, whose misfortunes have
anited with Lier talents to render her name memorable, was born at Mitylene, the
shief city of Lesbos. 8he was reckoned a tenth muse, and placed withomt con-
troversy at the head of the female writers in Greece. But Pindar, a na‘ive of
Thebes, who flourished about 600 years B. C,, is styled the prince of lytic poets.
To him his fellow-citizens erected a monument ; and when the Lacedewm.nians
nvug:: Beeotia, and burat the capital, the following words were written “pon
the door of the poet: FO=REEAR TO BURN TH1S HOUSE. IT WAS THE DWELLING OF

AR

SAGITTARIUS.

Tae Arcaer.—This is the v inth sign and the tenth con-
stellation of the Zodiac. It is situated next east of Scorpio,
with a mean declination of 35° 8. or 12° below the ecliptic.

The sun enters this sign on the 22d of November, but does
not reach the constellation before the 7th of December.

1t occupies a considerable space in the southern hemisphere,
and contains a number of subordinate, though very conspicu
ous stars. The whole number of its visible stars is sixty-
nine, including five of the 3d magnitude, and ten of the 4th.

It may be readily distinguished by means of five stars of
the 3d and 4th mainitudes, forming a figure resembling a
little short, straight-handled Dipper, turned nearly bottom K
wards, with the handle to the w_esl}l familiarly called the
Milk-Dipper, because it is partly in the Milky-Way.

This little figure is so conspicuous that it cannot easily be
mistaken. It is situated about 33° E. of Antares, and comes
to the meridian a few minutes after Lyra, on the 17th of Au-
gust. Of the four stars forming the bow! of the Dipper, the
two upper ones are only 3° apart, and the lower ones 5°.

The two smaller stars formlng;he handle, and extending westerly about 4}°,
and the easternmost one in the bowl of the Dipper, are all of the 4th magnitude.
The swar in the end of the handle, is marked Lambda, and is placed in the bow
of Bagittarius, just within the Milky-Way. Lambda may otherwise Le known
by its bei nenrl{ in a line with two other stars about 44° apart, exteruling to-
wards the 8. E. It is also equidistant froin PAi and Delta, with which it makes
8 handsome triangle, with the vertex in Lainbda. About 5¢ above Lambda, and
1 little to the west. are two stars close together, in the end of the bow, the bright.
est of which is of the 4th magnitude, and marked Mu. This star serves to pcint
out the winter solstice, being about 2“ N. of the tropic of Capricorn, and ises
‘han one degree east of the solstitial colure. .

Ifa line be drawn from Bigma through Phi, and produced about §° farther to

the west, it will point out Delta, and produced about 3° from Delia, it will point
out Gamma ; stars of the 3d magnitude, in the arrow. 'The latter is in the poing

‘Wha: {s the onder {n the Zodiac, of Bagittarius? How is it situated? When does
ths sun appear to cnter this constellation? What are its extent and a{rpeannce'! What
are the number and nﬁnltude of its stars? How may it be readily distingulshed}
What Is this figure called, and why? Where is this figure to be found, and when is it
n the meridlan? How far apart are the two upper stars in the bow! of the Dipper’
How far apart are the two lower ones? Describe the stars in the handle. Ducrlre the
m‘gv} L:mbda. How may‘fc;mbda [} ormh:kue")o‘:ownl Wélh what other stars
does Wm“ madoutmz triangile? Descride the post: of Mu. Jdow may Della and
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of the arrow, and may be known by memofl-mnnrndlbonll]um
rigat  This star is so nenr’ll{ on the same meridian with Eianin, in the of
Praco, that it culmi only two mi after it.

A few other conspicuous stars in this consteliation, forming a variety of geo-
wetrical figures, may be easily traced from the map.

History.—This constellation, it is said, the fi C
Chiron, son of Plilyra and Saturn, who changed himseif into a horse, to elude
the jealous inquiries of his wife Rhea.

iron was famous for his knowiedge of music, medicine, and shooting. He
ht mnnkglxd the use oil" plants !l;_d l"t‘nediciml ltierbl; :lnd mc!fd, inphall the
lite arts, the greatest heroes of his age. e taught apius physic;
:o llo masic ; and Hercnles astronomy ; and was tutor to Achiiles, Jason, ln(‘
eas. According to Ovid, he was slain by Hercules, st the river Evenus, for
flering indignity to his newly married bride.
“ Thou monster double shap'd, my right set free—
Bwift as his words, the fatal arrow flew:
The Centaur’s back admits the feather’d wood,
And through his breast the barbed weapon stood ;
Which, when in anguish, through the tiesh he tore,
From both the wounds gush’d forth the spumy gore.”

The arrow which Hercules thus sped at the Centaur, ha been di in
dre blood of the Lernean Hydra, rendered the wound inc le, even by the
father of medicine himaelf, and he begged Jupiter to deprive him of lmmonalm

d his

if thus he might escape his excruciating pains. Jupiter g his request,
translated him to a place awmong Lhe constellations.
“Midat golden stars he standa refulgent now,
’ And thrusts the scorpion with his bended bow.”

This is the Grecian account of 8ugittarius ; but as this constellation appears on
the i di ong);})(., Dendera, Esne, and India, it reems conclusive that
the Greeks only borrowed the figure, while they invenied the fable. This is
known to be true with respect to very many of the ancient constellations.
Hence the jargon of the conflicting accounts which have descended to us.

AQUILA, ET ANTINOUS.

Tre EaaLe, axp AnTiNous.—This double constellation 1s
sitnated direct'ly south of the Fox and Goose, and between
Taurus Poniatowski on the west, and the Dolphin, on the
east. It contains seventy-one stars, including one of the 1st
magnitude, nine of the 3d, and seven of the 4th. It may be
readily distinguished by the position and superior brilliancy
of its principal star,

Altair, the principal star in the Eagle, is of the 1st, or be-
tween the 1st and 2d magnitudes. It is situated about 140 8,
W of Dolphin. It may be known by its being the largest
and middle one of the tKree bright stars which are arranged
in a line bearing N. W, and S. E. The stars on each side
of Altair, are of the 3d magnitude, and distant from it about
20, This row of stars very much resembles that in the
Guards of the Lesser Bear.

Hosw {3 Gamma situated with r to Etanin ? In what part of the heavens is the
hﬁ;’mmedl ‘What are the number and magnitude of its starsy How is it distin-
gl 7 Describe its g:lncl star. How it be known? What is the magniuule
of *he stars on each side of Altair? How far distant from it are they? What row f
“~r5 doos this row resemble? 1*
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Altair is one of the stars from which the moon’s distance
is taken for computing longitude at sea. Its mean declination
is nearly 84° N., and when on the meridian, it occupies
nearly the same place in the heavens that the sun does at
poon on the 12th day of April. It culminates about 6 minutes
before 9 o’clock, on the last day of August. It rises acrony-
cally about the beginning of June.

Ovid alludes to the rising of this constellation ; or, more probably, to that of
e principal star, Altair:—
“Now view the skie

And you'll behold Jove’s hook’d-bill bln? arise.”
Massey’s Faeti
—— * Among th; lendid
Ong dubious whether of the sngo;'x,: mmgmup
Or 1o the Firsr entitled ; but whose claim

Seema to deserve the First.”
Eudosia.

‘The northernmost star in the line, next above Altair, is called Tarazed In
the wing of the le, there jn another row composed of three stars, situated 4°
or 5°a extending down towards the southwest; the middle one in this line
is the smallest, being only of the 4th magnitude ; the next is of the 3d magnitude,
marked Delta, and situated 8° 8. W. of Altair.

As you proceed froin Delta, there is another line of three stara of the 3d mag
nitude, between 6° and 6° apart, extending southerly, but curving a little to the
west, which nln’&rk the youth Antinous. e northern wing of the Eagle is not
distinguished by any pi stars.

Zeta and Epsilon, of the 3d magnitude, situated in the tail of the Eaﬁl are

e nkpg—

about 2° apart, and 12° N. W. of Altair. The last one in the tail, mark:

lun, is on the same meridian, and culwi the same with G

the Harp.

From Epsilon, in the tail of the Eagle, to Theta, in the wrist of Antinous, may
be traced a long line of stars, chiefly of the 3d magnitude, whose letter names
are Theta, Eta, Mu, Zeta, and Epsilon. The direction of this line Is from 8. B
to N W, and its length {s about 25°.

Eia is remarkable for its changeable appearance. ltssgreateat brightness con-
tinues but 40 hours ; it then gradually diminishes for 66 hours when its lustre
remains stationary for 3 hours. It then waxes brighter and brighter, until it
sppears again as a star of the 3d magnitude.

rom these phenomena, it is inferred that it not only has spots on its surface,
Yke our sun, but that it also turns on its axis.

Similar ‘rhenomena are observable in Algo‘k Beta, in the fare, Delta, in Ce-
vheus, and Omicron, in the Whale, and many others.

- “ Aquila the next,
Divides the ether with her ardent wing :
Beneath the Swan, nor far from Pegasus,
Poxric EacLr.”

Hisrory.—Aquila, or the Eagle, is a constellation usually joined with Aatinous,
A%ulln, is supposed to have been Merops, a king of the island of Cos, in the Ar
ehipelago, and the husband of Clymene, the mother of Phaeton; this monarch
having been transformed into an eagle, and placed among the constellations.
Some have imagined that Aquila was the eagle whose form Jupiter assumed
when he carrled awey Ganymede ; others, that it represents the eagle which
brought nectar to Jupiter w{ﬂle he lay concealed in tlre cave at Crete, to avold

Of what fmportance is this star at sea? What is {ts declination? What place does
R occupy in the heavens when on the meridian, and when does it cullninatey When
dnes 1t rise acronycally? Describe the position of Tarazed. Describe the Tow of stars
% ths swoing of the Eagle. Describe the row of siars wnich mark the youtk Antinous.
g?nuun s ths northern wing ! Describe Zeta and Epeilon. When is Epetlon on

maugl J“ mm ]um Qf stars terminates at Epsilon? What are the direc-
MM"M.‘ g Dacrtbe’ : the remarkable appearance of Eia. Wha< o
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e fory of his ﬁthmjﬂnmm. Some of the ancient poets sy, that this & the
eagle which furnished Jupiter with weap io his war with the gianis :—
“The tow’ring Eagle next doth boldly soar,
As if the thunder in hia claws he bore;
He’s worthy Jove, since he, a bird, supplies
The heaven with sacred bolts, and arms the skies.”
Manilius.

The eagle s justly styled the *sovereign of birds,” since he is the largest,
strongest, and swiftest of all the feathered wribe that live by prey. Homer calls
the eagle, “ the etrong sovereign of the plumy race;” Horace atyles himm—

“The royal bird, to whom the king of heaven
Tae empire of the feather’d race has given :”

And Milton jenominates the eagle the *Bird of Jove.” Is sight is quiek.
stroag and pie-cing, to a proverb: Job xxix. 28, &c.
% T'hough strong the hawk, though Emds’d well to gy,
An eagle drops ber in the lower sky ;
An eagle when deserting human sigh!
She seeks the sun in her unwearied flights
Did thy command her yellow pinion Hg
So high i air, and set her on the clift
Where far above thy world she dwells alone,
And proudly makes the strength of rocks her own;
Thence wide o’er nature takes her dresd survey,
And with a glance predestinates her prey |
She feasts her young with blood; and hov’ring o’er
‘Th’ unslaughter’d host, enjoys the promis’d gore.”

ANTINOUS.

Antis ous is 8 part of the constellation Aquila, and was invented by Tyche
Brahe. Antinous was a youth of Bithynis, in Asia Minor. 8o greatly was his
weath “emnented by the emperor Adrian, that he erected a temple to his memory,
am nuilt in honour of himn a splendid city, on the baaks of the Nile, the ruins o
® <l are atill visited by travellers with much interest.

CHAPTER XI.

MRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARE ON
THE MERIDIAN IN SEPTEMBER.

DELPHINUS.

Tae Dorerin.—This beautiful little cluster of stars is sit-
uated 139 or 14° N. E. of the Eagle. It consists of eighteen
stars, including five of the 3d magnitude, but none larger. It
is eusily distinguished from all others, by means of the four
principal stars in the head, which are so arranged as to form
the figure of a diamond, pointing N. E. and 8. W. To many,
this cluster is known by the name of Job’s Coffin; but ﬁ_'om
whom, or from what faney, it first obtained this appellation,
is not known.

Whers is the constellation Delphinus situated? Whut are the number and magnt-
e of its stars? How I8 this constellation distinguist-ed from all others? What sin-
guiar nune in sometimes given to this clugtor. and whence was it derfved ?
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There is another star of the 2d magnitude, situated in the
body of the Dolphin, about 3° 8. W. of the Diamond, and
marked Epsilon. The other four are marked Alpha, Beta,
Gamma, Delta. Between these are several smaller stars, too
small to be seen in presence of the moon.

The mean declination of the Dolphin is about 15° N.
It comes to the meridian the same moment with Deneb
Cygni, and about 50 minutes after Altair, on the 16th of

September.
“Thee I behold, majestic Cygnus,
On the marge dancing of the heavenly sea,
Arion’s friend ; eighteen thy stars appear—
One telescopic.”

‘Hisrory.—The Dolphin, uccordh:g to some mythologists, was made a constel
lation by Neptune, because one of these beautiful fishes had persuaded the god
dess Amphitrite, who had made & vow of perpetual celibacy, to become the wife
of that deity; but others maintain, that it is the dolphin which preserved the
:hemAr Enc 'z:’et and musician Arion, who was a native of Lesbos, an island in

chipelago.

He went to ltaly with Periander, tyrant of Corinth, where he obtained iinmense
riches by his profession. W'shing to revisit his native country, the ssilors ot
the ship in which he embarked, resolved toe murder him, and get possession of
his wealth. Beeing them immoveable in their reselution, Arion begged permis
slon to play a tune upon his lute before he should be put to death. hem
of the instrument attracted a number of dolphins around the ship ; he i
stely precipitated himself into the sea ; when one of them, it is asserted, carriev

safe on his back to Tenarus, a promontory of Laconia, in Peloponnesus,
whence he hastened to the court of Periander, who ordered all the sailors to be
erucified at their return.

% But, (past belief,) a dolphin’s arched back
Preserved Arior from his destined wrack ;
Becure he sits, and with harmonious strains
Regquites his bearer for his friendly pains.”

‘When the famous poet Hesiod was murdered in Nsupactum‘,tl city of Etolia,
ta Greecs, and his body thrown iato the sea, some dolphins, it is said, broughy

U] corpse to the shore, which was immediately recognised hy
friends ; and the assassine being afterwards discovered by the dogs of the de
parted bn:ﬁ were put to death, by immersion in the same sea.

T d by some to have been the founder of Tarentum, now Tarento, in
the south of Italy, was saved froin shipwreck by a dolphin; and the inhabitants
of that city preserved the memor{ of this extraordinary event on their coin.

The natural shape of the dolphin, however, is not incurvated, so that one

ht ride upon its back, as the poeta imagined, but almost straight. When it
taken from the water, it exhibits a variety of exquisitely beautiful but
evanescent tints of colour, t'hu pass in succession over its until it dies.
They ars sn extremely swift-swimnming fish, and are le of living a long
tlme out of water ; in fact, they seem to delight to gambol, and leap out of their
nalve element
“Upoun the swelling waves the dolphins show
Their bending backs; then swittly darting go,
And in a thousand wreaths their bodies show.”

CYGNUS.

Tae Swan.—This remarkable constellation is situated
+he Milky-Way, directly E. of Lyra, and nearly on the same

Meation some cther stars in the Dolphin, What mean
Em, ux:‘ when !'l it on the merldh.n".-qn l:mnt p-.ni:lmm.a huve(:::c ﬂ"ﬂﬂ”&:‘-m‘
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meridian with the Dolphin. It is represented oa outspread
wings, flying down the Milky-Wayv, towards the southwest.

The prnincipal stars which mark the wings, the hody and
the bill of Cygnus, are so arranged, as to form a large and
regular Cross; the ulér'rrht piece lying along the %ﬁfxy—

ay fro:lwlx N. E. 0 8. .Lwhii:a the cross piece, r%pr&
senting the gs, crosses the other at right les, from
S.ENW o B mneen

Arided, or Deneb Cygni, in the body of the Swan, is a
star of the 1st magnitude, 24° E. N. E. of Lyra, and 30° di
rectly N, of the Dolphin. It is the most brilliant star in the
constellation. It is situated at the upper end of the cross,
and boeomes to the meridian at 9 o’cloc&, on the 16th of Sep-
tember.

Sad'r, is a star of the 3d magnitude, 6° 8 W. of Deneb, situated exactly in the
cx;o:-, or where the upright piece intersects the croas piece, and is about 0° K.
of Lyra.

Delta, the principal star in the west wing, or arm of the cross, is situated N.
W. of Bad'r, at the distance of little 1nore than 8°, and is of the 3d itude.
Beyond Delta, towards the exiremiity of the wing, are two smaller stars nl?out 59

and inclinfhg a little obliquely to the north; the last of which reaches
mearly to the first coil of Draco. There stars mark the west wing ; the east wing
may be traced by means of stars very similarly situated.
ienah, is a star of the 3d magnitude, in the east wing, just as far east of Sad’s
im the centre of the cross, as Delta is west of & This row of three equal stars,
Delta, Sad’r, and Gienah, formn the bar of the cross, and are equidistant from
each ecther, Leing about 8° apart. Beyand Gienah ou the east, at the distance of
6° or 79 there are two other stars of the 3d magnitude ; the last of which marks
the extremity of the eastern wing.

The stars In the neck are all 100 emall to be noticed. There Is one, however,
in the beak of the Swan, at the foot of thé cross, called Allireo, which is of *he
3d magnitude, and can be seen very plainly. It is about 16° 8, W. of Sad’r, and
about the rame distance 8. E. of L}'m, with which it makes nearly a right angle

“1In the amall space between Sad’r and Albireo,” says Dr. Herschel, tlie stars
in the Milky-Way seem to be clustering into two separate divisions; each arvi-
sion containing more than one Aundred and sisty.five thomeand stars.”

Albireo beats northerly from Altair about 20°. Immediately sout's and soath-
east of Albireo, may be seen the Fox and Gooss ; and sbout midwsy between
Albireo and Altsir, there may be traced a line of four or five min.ite sars, called
the Arrow; the head of which is on the 8. W., and can be distipuished by
means of two stars situated close together.

Aceording to the British catalogue, this conste'lation con-
tains eighty-one stars, including one of the 1st or 2d mag-
nitude, six of the 3d, and twelve of the 4th. The author
of the following beautiful lines, says there are one hundred
and seven.

%Thee, sfiiver Swan, who, silent, can o’erpass?
A hundred with seven radiant stars compose
Thy graceful form : amid the lucid stream

How 15 it 7 What figure is formed by ita principal stars$
Dy the and of Arided, or Deneb Cygnl. w&en does it cul-
inate at ® 0olock T Describe the poeition of Sud'r. Describe Delta. What etars de.
Delta? What stars in the east wing? What stare form the bar of the tTose?
Aat stars deyond Glenah on the east? Descride the stars in the neck and bill of the

Swen. How s the star in the bill situated with r to Sad’'r and Lyra?
south end A Qf Aibireo? Whatare number and magnitud¢ of the

Stars in the Hwan 1 .
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Of the fair Milky-Way distinguisn’d ; one

Adorus the second order, where she cula

The waves that follow in her utwiost track;

This never hides its fire throughout the night,

And of the rest, the more conspicuous mark

Her snowy pinions and refulgent neck.””—Eudosia, b. iv.
Astronomers have discovered three variable stars in the Swan. Ch, situated
la the neck, tetween Beta and Bad'r, was first observed to its brightness,
m 1636. 1Its periodical changes of hfh are now ascertained tc completed in
406 days. Sad’r is also changenble. ts greatest lustre is somewhat less than that
of a star of the 3d magnitude, and it gradually diminishes till it reaches that of
the 6th. Its changes are far from being re‘giular, and, from present observations,
they do not seem to recur till after a period of ten years e inore.

A third variable star was discovered in the head on the 2tk of Juue, 1670, by
Anthelme. K appeared then to be of the 3d magnitude, but was so far duninished
ia the following October, as to be scarcely visible. In the beginning of Apri
1671, It was again seen, and was rather brighter than at first. Afier seve
changes, it disagpenred in March, 1672, and has not been observed since.

These remarkable facts seem to indicate, that there is a brilliant planetary
system in this constellation, which, in some of its revolutions, becomes visible
to us.

Hisrory.—Mythologists give various accounts of the origin of this constells-
tion. Some suppose it is Orpheus, the celebrated musician, who, on being mur-
dered by the cruel priestess of Bacchus, was changed into a § and placed
near his Harp in the heavens. Others supposs it is the swan into which Jupiter
transformed himself when he deceived Leda, wife of Tyndarus, king of Sparta.
Bome affirm that it was €i¢unus, a son of Neptune, who was so wm? etely inval
nerable that neither the javelins nor arrows, nor even the blows of Achilles, in
farious combat, could make any impression.

“Headlon{ohe leaps from off his lofty car,
And in close t on foot renews the war ;—
But on his flesh nor wound nor blood is seen,
The eword itself is bluuted on the skin.”

But when Achilles saw that his darts and blows had no effect on him, he -
. mediately threw him on the ground and smothered him. While he was attemps
ing to despoil him of his armour, he was suddenly changed into a swan.

“With eager haste he went to strip the dead ;
The vanish’d body from his arms was fled.
His seagod sire, t’ immortalize his faine,
Had turn’d it to & bird that bears his name.”

Accor to Ovid this constellation took its name from Cygnua, s relative of
Phaeton, who deeply lamented the untimely fate of that youth, and the melen-
sholy end of his misters, who, standing around his tomb, wept themselves inte
wonlars.

“Cicnus beheld the nymphs transform’d, allied
To their dead brother on the mortal side,

In friendship and affection nearer bound;

He left the cities, and the realms he own’d,

Through pathless fields, and lonely shores to range ;
And woods made thicker by the sisters’ change,
‘Whilat here, within the dismal gloom alone,

‘The melancholy monarch made his moan ;

His voice was Iessen’d as he tried to speak,

And issued through a long-extended neck :

Mis hair transforms to down, his fingers meet

In skinny films, and shape his o feet;

From both his sides the wings and feathers break :
And from his mouth proceeds a blunted beak :

All Cicnus now inte a swan was turn’d.”— Ovid’s Met. b. it

Whe? ~ariadle stars have ast a1, n this ion? Which
Aeme veas fret ¢ Macovered 1o %' variadie in 1096 1 In tohal period are its ‘gﬂod«sl
chang com; Gd e appearance “ud'r. Desoribe

in 1600. What do these remarkabie ?;cu mdtcglfe 7‘ b e dle
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Virgil, sivo, in the 10th book of his ZEneid, alludes to the same fable 3
“ For Cicnus loved unhappy Phaeton,
And sung tus loss in poplar groves alone
Beneath the sister ! s to sooth his grief;
Heaven heard his song, and hasten’d his relief;
And changed to snowy pl his houzhlh’,
And wing’d his flight to sing aloft in air.
©Of all ihe feathered race, there is no MW which makes so beauntiful
and msjestic an appearance as the swan. every poet of eminence has
taken notice of it. The swan has, probably, in all ages, and in every country
where taste and elegance have been cultivated, been considered as the emblem
of poetical dignity, purity, and ease. By the i it was dwo
and the Muses ; they also entertained a notion that this bird foretold its own snd,
and sang more sweetly at the approach of death.
e *8he, like the swan
Expiring, dies in melody.”’—X'schylus.
#%0 on the silver stream, when death is ni’gh,
The mournful swaa sings its own elegy.”’— Ovid, Tristia.

CAPRICORNUS.

TaE GoaT.—This is the tenth sign, and eleventh constel-
lation, in the order of the Zodiac, and is situated south of the
Dolphin, and next east of Sagittarius. Its mean declination
is 20° south, and its mean right ascension, 310°. It is there-
fore on the meridian about the 18th of September. It is to
be observed that the first point of the sign Capricorn, not the
constellation, marks the southern tropic, or winter solstice.
The sun, therefore, arrives at this point of its orbit the 21st
of December, but does not reach the constellation Capricorn
until the 16th of January. -

The sun, having now attained its utmost declination south,
after remaining a few days apparently station:iriy, begins once
more to retrace its progress northwardly, affording to the
wintry latitudes of the north, a grateful presage of returning
spring.

pAt the period of the winter solstice, the sun is vertical to
the tropic of Capricorn, and the southern hemisphere enjoys
the same light and heat which the northern hemisphere en-
joys on the 21st of June, when the sun is vertical to the tropic
of Cancer. Itis, at this period, mid-day at the south pule,
and midnight at the north pole. L.

The whole number of stars in this constellation is fifty
one ; none of which are very conspicuous. The three largest
are only of the 3d magnitude. There is an equal number
of the 4th.

e e e T oo oh 54 SaeTAL AT W mes doga the au enist
the #ign, and when the consteliation Capricorn? Does the sun ever extend ond
this point into the loutheMn;its he% w?h'gllsg c:he ag(&s&lm o‘fréh& :“sn wi 'I."i

W0e bemiameron & hat arb tho Bumber and magaitide of the atars in this coe

stallation?
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The head of Capricorn may be recognised by means of

two stars of the 3d magnitude, situated a lLittle more than 20

apart, called Giedi and Dabih. They are 28° from the Dol
phun, in a southerly direction. :

Giedi is the most northern star of the two, and is double.
If a line be drawn from Lyra through Altair, and produced
about 23° farther, it will point out the head of Capricorn.
These two stars come to the meridian the 9th of September,
a few minutes after Sad’r, in Cygni.

A few other stars, of inferior note may be traced out by
refereuce to the maps.

The sign of the Goat was called by the ancient oriental
1sts the * Southern gate of the Sun,” as Cancer was denom
inated the “ Northern gate.” The ten stars in the sign Ca
pricorn, known to the ancients by the name of the “ Tower
of Gad,” are probably now in the constellation ‘Aquarius.

Hisrory.—Capricornus is said to be Pan, or Bacchus, wlo, with soine other
deities were feasting near the banks of the Nile, when suddenly the drealiul
giant Typhon came upon them, and compelled them all 1o assume a difforens
shape, in order to escape his fury. Ovid relates,

#How Typhon, from the conquer’d skies, pursued
Their routed godheads to the seven-mouth’d flood:
Forced every god, (his fury to escape,)
Some beastly forin to take, or ennhiy shape.
Jove (sings the bard) was chang'd into a ram,
From whence the horns of Lybian Anuuvon came.
Bacchus o goat, Apollo was a crow ;

Phaebe a cat; tlie wife of Jove a cow, ~
‘Whose hue was whiter than the falling snow
Mercury to a nasty Lhis turned—

While Venus frown a fish protection craves,
And once more plunges in her native waves.”

Ox this occasion it is further telated that Bacchus, or Pan, led the way and
plunged into the Nile, and that the part of his body which was under thre water,
asswined the form of a fish, and the other part that of a goat; and that to pre
serve the wmemory of this frolic, Jupiter made him into a constellatiun, in his
metamorphosed shape. N

Soine say that thie constellation was the goat Amalthea, who supported the in
fant Jugiter with her milk. To reward her kindness. the father of the gods
placed her among the constellations, and gave one of her horns to the nywphs
who had taken care of hiw in his infantile yeers. This gift was ever after called
the horn l:{ plenty ; as it possessed the virtue of imparting to the holder what.
ever she desired.”

The real sense of thia fable, divested of poetical embellishment, ap, to be
this; that in Crete, some say in Lybia, there was a simall territory sm very
much like a bullock’s horn, and exceedingly fertile, which the king presentcd
W his daugliter Amalthea, whom the lpoets feigned to have been Jupiter's nurse

“The bounteous Pan,” as he is styled by Milton, was the god of rurai acenery

hepherds, and-h Virgil thus addresses Lim :—

* On this account the Latin term Cornucopia, denotes plenty, or abundance of goad
things. The wond Amalthea, when used figuratively, hn‘; a!lg the same meaning.

How may It be recognised? How are Glell and Dabih situated with respect to the
Dolphin? "How are these two stars distinguished from each other, and what Is their
2‘9;71 :;chairlx_lg:r;‘;e::m wch'l%e };ag}ieg{n a‘l‘lrmnlfrs thse'hon our merklian? What were tha

called 7 ere .
umiemx%y the name of the “Tower’éfcad." now to b:rf‘zn:}xﬁ:en stars. known o the
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¢ And thou, the shepherd’s taltelary m-‘li
Leave, for a while, O Pan! thy loved atode.””™
Fhe name of Pan Is derived fmm & Greek word slgmfyl we tAinge » and he
was often considered as the gre Erlnclple of vegetabl «. wal life.” He re-
vided cliefly in Arcadia, in w the most rugged tw -mnlnl. As Pem
uerually terrified the country, eve . when he was no-
where to be seen, that kind of {enr whicf\ often seizes mer. and which is only
ideal or nnqmnry, has recetved from him the nawme of Pamc.

CHAPTER XIL

BIRECTIONS FOR TRACING THE CONSTELLATIONS WHICH ARE ON
THE MERIDIAN IN OCTOBER.

PEGASUS.

Tae Fuyine Horse.—This constellation 13 represented 1n
an wmverted posture, with wings. It occupies a large space
in the heavens, between the Swan, the Dolphin and the
Eagle, on the west, and the Northern Fish an Andromeda,
on the east. Its mean nght ascension is 340°, or it is situa-
ted 20° W. of the prime meridian. It extends from the
equinoctial N. 35°. [ts mean length E. and W. is about 40°,
and it is six weeks in passing our meridian, viz. from the 1st
of October to the 10th of November.

We see but a part of Pegasus, the rest of the animal,
being, as the poets imagined, hid in the clouds.

It is readily distinguished from all other constellations by
weans of four remarkable stars, about 16° apart, forming the
tigure of a square, called the square g Pega.cuc The two
western stars in this square come to the meridian about the
23d of October, and are 13° apart. The northern one, which
1 the bnfrhtest of three triangular stars in the martingale, i3
of the 2d magmtude, and is called Sckeat. Its declination is
263° N. Markab, also of the 2d magnitude, situated in the
bead of the wing, is 13° 8. of Scheat, and passes the meri-
dian 11 minutes after it.

* Pales, the female deity corres, 10 Pan, was the goddess of sheepfolds and
of pestures among the Romans. us Virgll —
“Now, sacred Pales, in a lofty strain,
I lln( the rural honours of thy reign.”

The shepherds offered to ss milk and homy, tn gain her protection
their flocks. 8he 18 as an old wi , and was worship' ed with llul
solemnity at Rome. Her lt.lvall whlch ‘ware mlled Pamla, were celcbrated on
wth of April, the day on which laid the of the city.

How is Pegasu3a represented? -m pneition does it occupy in the hea-
ens? What are the diatance and direc of it centre from the prime meridian?
What are its mean length and breadth? fHow lmug {s it in passing our meridian?
When does 1t rm:. the meridian? How is this rnrst.ellnr.(on distinguished fyoma ak
Rheaws Posc mtwolmwmt;n%nm‘wt side of the square?
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The two stars which form the eastern side of the square,
rome to the meridian about an hour after those in the western.
The northern one has already been described as Alpheratz
in the head ot Andromeda, but it also belongs to this c.nstel-
lation, and is 14° E. of Scheat. 14° 8. of Alpheratz, is Al
genib, the last star in the wing, situated 164° E of Ma kab.

Algenid, in Pegasus, Alpheratz, in Andromeda, and Ca&l;oln Cassiopeia are
situated on the prime meridian, and point out its direction ugh the pole. For
this reason, they are sometimes called the tAree guides. They form an arc of
that great circle in the heavens from which the distances of all the heavenly bo-
dies are measured. It is an arc of the equinoctial colure which 8 through
the vernal equinox, and which the sun crosses about the 21st of ch. It is, in
astronomy, what the meridian of Greenwich is in geography. If the sun, or a
planet, or a star, be said to have so many degrees of right ascension, it means
that the sun or planet has ascended so many degrees from this prime meridian.

Enif, sometimes called Enir, is a star of the 3d magnitude in the nose of Pe-
gasus, about 20° W. 8. W, of Markab, and halfway between it and the Dolphin.
About } of the distance from Markab towards Enii, but a little to the 8., there is
a star of the 3d magnitude situated in the neck, whose lefter name is Zeta. The
loose cluster dirretly 8. of a line joining Enif and Zeta, forms the head of Pe-
gasus.

In this constellation, there are eighty-mine stars visible to
the naked eye, of which three are of the second magnitude

and three of the third.

History.—This, according to fable, is the celebrated horse which sprung from
the blood of Medusa, after Perseus had cut off her head. He roceived his name

sccording to Hesiod, from his being born near the sources (mh, Pege) of the
ocean. According to Ovid, he fixed his residence ou Mount Helicon, where by
striking the earth with his foot, he raised the fabled fountain called Hippocrene.
He became the favourite of the Muses; and being tamed by Neptune or Mi-
nerva, hie was given to Bellemghon, son of Glaucus, king of Ephyre, to aid him
in conquering the Chi a, & hid that Ily v d flames,
This monster liad three heads, that of a lion, a goat, and a ‘ﬂ'agon. The fore
parts of its body, were those of a lien, the middle those of a goat, and the hinder
those of the dragon. Ii lived in Lycia, of which the top, on account of its deso-
late wilderness, was the resort of lious, the middle, which was fruitful, was cov-
ered with goats, and at the bottom, the marshy ground abounded with serpents
Bellerophon was the first who made his habitation upon it.

Plutarch thinks the Chim®ra was the captain of some pirates who adorned
their ship with the images of a lion, & goat, and a dragon.

After the destruction of this monster; Bellerophon attempted to fly up to hea-
ven upon Pegasus; but Jupiter was so displeased at this preswnption, that he
sent an insect to sting the horse, which occasioned the melancholy fall of hia
rider. Bellerophon fell to the earth, and Pegasus continued his flight up to hea-
ven, and was placed by Jupi g the 11

“Now heav’'n his further wand’ring flight confines,
Where, splendid with his num’rous stars, he shines.”
i Ovid’'s Fasts

ions.

EQUULUS, VEL EQUI SECTIO.

TaEe Lirtie Horsr, or THE Horse’s Hrap.—This Aste-
rism, or small cluster of stars, is situated about 7° W. of
Enif, in the head of Pegasys, and about halfway between it

Describe the two on the east side. 'What is the name of the star in the N. E. corren
of the square? In the 8. E. corner? In the B. W. cornert In the N. W. corner ! Ile
scride the gn‘ on and magnituds %fbobu' ‘What Is the whole number of stars in
zg:ﬁl‘na: Hm':t ‘s the magnlitude of the princiyal ones? Describe the situat! m af ihe
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and the Dolpain. It is on the meridian at 8 o’clock, on the
11th of October. It contains ten stars, or which tlie four
principal are only of the 4th magnitude. These may be
readily distinguished by means of the long irregular square
which they form. The two in the nose, are much nearer to-
gether than the two in the eyes; the former being 1° apart,

- and the latter 24°. Those in the nose are uppermost, being

4o N. of those in the eyes. This figure also is In an inverted
position. These four stars are situated 100 or 12¢ 8. E. of
the diamond in the Dolphin’s head. Both of these clusters,
are noticeable on account of their figure rather than their
brilliancy.

History.—This constellation is supposed tn be the brother of Ie; named
Celeria, given b{: Mercury to Castor, who was 80 celebrated for his skill in the
management of horses ; others take him to be the celebrated horse which Ne
fune struck out of the earth with his trident, when he disputed with Minerva for

maperiority. The head only of Celeris is visible, and this, alno, is represented
fu an inverted position.

AQUARIUS.

Tre Warer-Bearer.—This constellation is represented
by the figure of a man, pouring out water from an urn. Itis
situated in the Zodiac, immediately 8. of the equinoctial,
and bounded by the Little Horse, Pegasus, and the Western
Fish on the N, the Whale on_the E., the Southern Fish on
the 8. and the Goat on the W. It is now the 12th in order,
or last of the Zodiacal constellations; and is the name of the
11th sign in the ecliptic. Its mean declination is 14° 8. and
its mean right ascension 3350, or 22 hours, 20 min. ; it being
1 hour and 40 min. W. of the equinoctial colure ; its centre
is, therefore, on the meridian the 15th of October.

It contains one hundred and eight stars; of which the :vur
largest are all of the 3d magnitude.

% His head, his shoulders, and his lucid breast,
Glisten with stars ; and where his urn inclines
Rivers of light brighten the wat'ry track.”

The northeastern limit of Aquarus may be readily distin-
ished by means of four stars of the 4th ma%'nitu e, in the
and and handle of the urn, so placed as to form the letter
Y, very plainly to be seen, 15° 8. E. of Enif, or 18° 8. 8.
W.of arkab, in Pegasus ; making with the two latter nearly
a right angle.

Wh?n is it on the meridian? Whaé is the whole number of its starg? What in the

How may the N. E. limit of Aquartus be rea:l‘!x distingulshed? What are the distance
and dire:tion of this letter Y, #ﬂn Markab Epff, in Pegasus)
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About 44° W . of me liElMer.asmofmeadmawitndﬁinﬂ)ul
shoulder, and the priusipal one in this constellation. 10° 8. W. of El Melik, ia
another star of the sanie magnitude, situated in the W. shoulder, called Sad e»

Ancha of the 4il. maguitude, is in the right side, 8° 8. of El Melik. 9° E. of
Ancha, is another 3 . of the 4th magnitude, whose letter name is Lambda.

Scheat, of the 3d uwgnitude, lying below the knee, is situated 84° 8. of Lamb»
da; and 140 8. of scneat, the brilliant star Foinalhaut,” of between the 1st and
24 magnitudes, teriuates the cascade in the mouth of the Southern Fish. This
wtar is comnon to both these consteliations, and is one of those from which the
lanar di is d for ascertaining the longitude at sea. It culminates
at9 o’clock on the 22d of October. -

Fomalhaut* Deneb Kaim?)md Alpha in the head of the make a |
trlangle, whose vertex isin Deneb Kaitos. Those two stars of the 4th magnit
siuated 4° 8. of Sad es Saud, and nearly the same distance from Ancha, are it
the tail of Capricorn. They are about 2° apart. The western one is called
Deneb Algeds.

The rest of the stars in the cascade are quite small; they may be traced from
the letter Y, in the urn, in a southeasterly direction towards the tail of Cetus,
from which the cascade suddenly bends off near 8cheat, in an op’posile COUrne,
and finally disappears in the mouth of the Southern Fish, 30° 8. of Y.

History.—This ion is the fi Ganymede, a beautiful youth of
Phrygia, son of Tros, king of Troy, or, according fo Luclan, son of Dardanus.
He was taken up to heaven by Jupiter as he was tending his father’s flocks on
Mount Ida, and became the cuphearer of the gods in place of Hebe. There are
various opinions, however, among the ancients respecting its origin. Some sup-
pose it represents Deucalion, who was placed among the stars afier the celebra-
ted deluge of Thessaly, 1500 years before the birth of our Saviour; while others
think it designed to commernorate Cecrops, who came from nggt to Greece,
founded Athens, blished sci and introduced the arts of polished life.

The ancient Egyptians supposed the setting or disappearance of Aquari
caused the Nile to rise, by the sinking of his urn in the water.—In the Zodiac of
the Hebrews, Aquarius répresents the tribe of Reuben.

11.

PISCIS AUSTRALIS, VEL NOTIUS.

Tue SoutuerN Fisa.—This constellation is directly 8. ot
Aquarius, and is represented as a fish drinking the water
which Aquarius pours from his urn. Its mean declination is
31° 8. and its mean right ascension and time of passing the
meridian are the same as those of Aquarius, and it is seen on
the meridian at the same time ; viz., on the 15th of October.
It contains 24 visible stars, of which one is of the 1st magni-
tude or between the 1st and 2d, two are of the 3d, and five of
the 4th. The first and most beautiful of all is Fomalhaut,
situated in the mouth. This is 14° directly 8. of Scheat in
Aquarius, and may be seen passing the meridian low down
m the southern hemisphere, on the 22d and 23d of October.

* Pronounced Fo-ma-lo.

‘What is the name of the principal star in this constellation? What i i3 poeition?
mutarmrheW.uMquer? the sttuation of Ancha. What is the
tion af Scheas and Fomalhaui? To what constcliations is Fomalhaut common
sohat nautical importance is it? When does it culminate? With what other stars
does it form a large triangle? How may you trace the stars in the cascade P, Describe
the situatfon and i‘l# rance of the Southern Fish. What are its mean right l\cen!lon
and declination ? n is it on the meridian? What is the whole number of its starsy
‘What Is the magnitude of its principal ones?* What are the name and position of the
most briliiant star in the constsllation} 'When and where does it pass the

{1
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[1¢ position in the heavens has been determined with the
test possible accuracy, to enable navigators to find thesr
F;:ritude at sea.

The mode of doing this ot be expiained here. The problem is one of some
difficuity, It ists in findi di between some siur whose

the anguk

ition is well known, and the moon when she is passing near if; also, the
rl‘::mde of each, at l::’ saue instant, with good sextants. These data furnish the
elements of 8 spherical triangle, the solution of which, afler various intricate
correclions, is made to result in the longitude of the glvenrphce.—Su nole to
Arieties. 1In 1714, the British Parliament offered a reward of 10,000 pounis ster-
ling, to any man who should discover a method of determining the longitude
within 1°, or 60 geographic wwiles of the truth; 16,000 pounds to the man whe
should find it within 40 miles, and 20,000 pounds, if found within 30 wiles. These
rewards in part have been since distributed among eminent niathematicians, in
Europe, agreeably to the respective merits of their discoveries.

Histony.—This cogstellation is supposed to have taken its name from the
transformation of Venus into the shape of a fish when she fled, terrified at the
horrible advances of the monster Tvphon, as we have related in the mythology
of the Fishes,.—(See Pisces.)

CHAPTER XIIL

VARIABLE AND DOUBLE STARS—CLUSTERS-—NEBULE.

1. VariasLE STars.—The periodical variations of brilliancy
to which some of the fixed s*ars are subject, may be reckoned
among the most remarkable of their phenomena. Several
stars, formerly distinguished by their splendour, have entirely
disappeared ; others are now conspicuous which do not seem
to have been visible to the ancient observers ; and there are
some which alternately appear and disa , or, at least, of
which the light undergoes great periodic changes. Some
seem to become ually more obscure, as Delta in the Great
Bear; others, like Beta in the Whale, to be increasing in
brilliancy. Some stars have all at once blazed*forth with
great splendour, and, after a gradual diminution of their light,

in become extinet. The most remarkable instance of this
kind is that of the star which appeared in 1572, in the time
of Tycho Brahe. It suddenly shone forth, in the constella-
tion Cassiopeia, with a splendour exceeding that of stars of
the first magnitude, even of Jupiter and of Venus, at their
least distances from the earth; and could be seen, with the
naked eye, on the meridian, in full day! Its brilliancy gradu-
ally diminished from the time of its ﬁ‘;'st appearance, and at
the end of sixteen months, it entirely disappeared, and has

FFor what purpose has Its position been very accurately determined? Describe the
riodical variations of briliiancy to which some of the fixed stars are subject 7 Mention
m of the most remarkahle instances of such variations, and des~ribe “ham particw

12+
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mever been seen smce. (See a more particular account of -
this phenomenon, page 40.)

Another instance of the same kind was observed in 1604,
when a star of the first magnitude suddenly appeared in the
nght foot of Ophiuchus. It presented, like the former, all the
phenomena of a prodigious flame, being, at first, of a éazzling
white, then of a reddish yellow, and, lastly, of & leaden pa e-
ness; in which its light expired. These instances prove that
the stars are subject to great physical revolutions.—Page 41.

A great number of stars have been observed whose light
seems to undergo a regular periodic increase and diminution.
They are properly called Variable Stars. One in the Whale
has a period of 334 days, and is remarkable for the magni-
tude of its variations. From being a star of the second m:
nitude, it becomes so dim as to be seen with difficulty throug
powerful telescopes. Some are remarkable for the shoriness
of the period of their variation. Algol has a period of between
two and three days; Delta Cephei, of 5% days; Beta Lyre,
of 6 2-5 days ; and Mu Antinot, of 7 days.

The regular succession of these variations precludes the
supposition of an actual destruction of the stars ; neither can
the variations be supposed to arise from a change of distance;
for as the stars invariably retain their apparent places, 1t would
be pecessary to suppose that they approach to, and recede
from the earth i straight lines, which is very improbable,
The most probable supposition is, that the stars revolve, ke
the sun and planets, a%out an axis. “Such a motion,” says
the elder Herschel; “may be as evidently proved, as the diur-
nal motion of the earth. ~ Dark spots, or large portions of the
surface, less luminous than the rest, turned alternately in
certain directions, either towards or from us, will account for
all the phenomena of periodical cha.l!:]ges in the lustre of the
stars, so satisfactorily, that we certainly need not look for any
other cause.”

2. DousLE STars.—On examining the stars with telescopes
of considerable power, many of them are found to be com-
vosed of two or more stars, placed contiguous to each other,
or of which the distance subtends a very minute angle. This
appearance is, probably, in many cases, owing solely to the
optical effect of their position relative to the spectator; for it
is evident that two stars will appear contiguous if they are

‘What are such stars denominated’ Describe the variations of one in the Whale.

What ‘:m'a.l;elprgon;:r&ﬂ:l&for 'tah‘: shglrct‘x‘uf]u of the period of '.hgir varl:laloun Why

may at the s W, isappear are actually destro; } Why may

ot the variations arige from a change of distance? What is the most pyrobuhle suppe-

sl'i‘%n in lr:ﬁlm}htg 't:&l.r 'v,:ﬁuhl: L. ]élow d%efs Dr.ld}:emchel explalu these phenomena?
Xam L

do we fin11 To what is this anpeammp:e, "(:o lmmns Y?:llgl%‘:velg“;m othel peculiariy



ed nearly i the same line of vision, althouga their real
1stance may he immeasurably great.

‘There are, however, many instances in which the angle of
position of the two stars varies in such a manner as tc indi-
cate a revolution about each other and about a common cen-
tre. In this case they are said to form a Binary System,
performing to each other the office of sun and planet, and are
connected together by laws of .gravitation like those which

revail in the solar system. The recent observations of Sir
gohn Herschel and Sir James South, have established the
truth of this singular fact, beyond a doubt. Motions have been
detected, so rapid as to hecome measurable within very short
periods of time ; and at certain epochs, the satellite or feebler
star has been observed to disappear, either passing behind or
before the primary, or approaching so near to it that its light
has been agsorbe by that of the other.

The most remarkable instance of a regular revolution of
this sort, is that of Mizar, in the tail of the Great Bear; in
which the angular motion is 6 degrees and 24 minutes of a

eat circle, annually ; so that the two stars complete a revo-
E:tion about one another in the space of 58} years. About
eleven twelfths of a complete circuit have been already de-
scribed since its discovery in 1781, the same year in which
the planet Herschel was discovered.

A double star in Ophiachus presents a similar phenomenon,
and the satellite has a motion in its orbit still more rapid.
Castor, in the Twins,* Gamma Virginis, Zeta in the Crab,
Zi Bootis, Delta Serpentis, and that remarkable double star
61 Cygni, together with several others, amounting to 40 in
number,} exhibit the same evidence of a revolution about each
other and about 8 common centre. But it is to be remem-
bered that these are not the revolutions of bodies of a planet-
ary nature around a solar centre, but of sun around sun—
each, perhaps, accompanied by its train of planets, and their
satellites, closely shrouded from our view by the splendour
of their respective suns, and crowded into a space bearin
hardly a greater proportion to the enormous 1nterval whic
separates them, than the distances of the satellites of our plan-

* Page #7. t Herschel's Astronomy, page 91 .

Are there, however, {nstances wheve one star revolves with arfother around &
sommon centre? When two stars are thus situated, what system are they sald to
form? Why is it thus denominated? What modern astronomers of great celebrity
have established the truth of this theory? What rates of motion did they detect In
these binary systems? What other Interesting phenoraena. indicating a mutual reve-
ution, d.d they discover? What is the most remarkable instance of this fart] Men-
tion lot:,: o&l:r tances. Are these revolving stars of a planetary naturci Of what
sature ¥y
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ets fron their primaries, bear to their distances from the s
nself.

The examination of double stars was first undertaken by the late 8ir Willian
Herschel, with a view to the (ti;ueslion of parallax. His atfention was, however
soon arrested by the new and unexpected phenomena which theee bolies pre
sented. Bir Williain observed of theun, in all, 2400. 8ir James South and Her
schel have given a catalogue of 380 in the Transactions of the Royat Sociel&fo.
1824, and Bouth added 468, in 1826. Sir John Herschel, in additiun 1o the above
pubfished an account of 1000, before he lett England for the Cape of Goord Hope,
where he is, at the time we write, pushing his discoveries in the southern hem-
isphere wit' great perseverance and success. Professor Struve, with the great
Dorpat telescope, has given a catalogue of 3,063 of the most remarkable of these
ta)

I'S.

‘The object of these vataiogues is not merely fo fix the place of the star within
such liinits as will enable ae easily to discover it at any future time, but also to
tecord a description of the appearance, positon, and mutua! distapces, of the
individual stars compusing the system, in order that subsequent observers may
have the means of detecting their connected mntions, or any changes which they
may exhibit. Professor Struve has also taken notice of 62 triple stars, among
which No. 11 of the Unicorn, Zeta of Cancer, and Zi of the Balance, appear to
be ternary sysiems in motion. Quadruple and quintuple stars have likewise
been observed, which aiso apgear to revolve about a common centre of gravity ;
in short, every region of the heavens furnishes examples of these curious phe-
nomena.

Colour of the Stars—Many of the double stars exhibit the
curious and beautiful phenomenon of contrasted colours; or
complimentary tints. In such instances, the larger star is
usually of a ruddy or orange hue, while the smaller one ap-
pears blue or green, probabiy in virtue of that general law of
optics, which provides, that when the retina is under the in-
fluence of excitement by any bright, coloured light, feebler
lights, which seen alone would produce no sensation but that
of whiteness, shall for the time appear coloured with the tint
complimentary to that of the brighter. Thus, a yellow colour

redominating in the light of the brighter star, that of the less

right one, in the same field of view, will appear blue; while,
if the tint of the brighter star verge to crimson, that of the
other will exhibit a tendency to green—or even appear a vivid
green. The former contrast is beautifully exhibited by lfota,
‘n Cancer; the latter by Almaach, in Andromeda—both fine
double stars. If, however, the coloured star be much the less
bright of the two, it will not materially affect the other. Thus,
for instance, Eta Cassiopei® €xhibits the beautiful combina -
tion of a large white star, and a small one of a rich ruddy

rple. . -

It is not easy to conceive what variety of illumination fac
suns—a red and a green, or a yellow and a blue one—must
afford to a planet revolving about either; and what charming

\Whnt beautiful and curlous phenomenon has been observed, as it regards the coloar

of double s*ars} Explain how these colours are usually contrasted. Mention an ex-

u"pgl;(ivlt] tt?ll: &'ﬁ%’,“i,‘é‘i’f‘;‘;"@d'}“‘é} if the foloumd m‘x‘x; much the less bright of the
3 C ve nce.

Soriely b ok et an instance. hat may e the gffect of such s
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eontrasts and vicissitudes—a red and a green day,
for instance, alternating with a white one and with darkness
—might arise from the presence or absence of one or the other,
or both, above the horizon. Insulated stars of a red colvar,
almost as deep as that of blood, occur iu many parts of the
heavens, but no g;een or blue star (of any decided hue) has,
we believe, ever been noticed, unassociated with a companion
brighter than itself.

CrusTERS.—When we cast our eyes over the concave sur-
face of the heavens in a clear night, we do not fail to observe
that there are, here and there, groups of stars which seem to
be compressed together more densely than those in the neigh-
bouring parts; forminf bright patches and clusters.

There is a group ca le:ﬁxe Igleiadea, in which six or seven

stars may be noticed, if the eye be directed full u}ilon it; and
many more il the eye be turned carelessly aside, while the as-
tention is kept directed* upon the group. Teiescopes show
fifty or sixty large stars thus crowded together in a very mod-
erate space, and comparatively insulated from the rest of the
heavens. Rheita aflirms that he counted 200 stars in this
small cluster. The constellation, called Coma Berenices, is
another group, more diffused, and consisting of much larger
stars.
In the constellation Cancer, there is a nebulous cluster of
'vsg minute stars, called Presepe, or the Beehive, which is
sufficiently luminous to be seen by the naked eye, in the ab-
sence of the moon, and which any ordinar¥ s gass will re-
solve into separate stars. 1n the sword-handle of Perseus, also,
is another such spot, crowded with stars. It requires, ho vever,
rather a better telescope to resolve it into individual stars.

These are called Clusters o{' Stars. Whatever be their
nature, it is certain that other laws of aggregation subsist in
these spots, than those which have determined the scattering
of stars over the general surface of the sky. Many of them,
indeed, are of an exactly round figure, and convey the idea
of a globular space filled full of stars, and constituting, in it-
self, a family or society apart, and subject only to its own
internal laws.

It would be a vain task,” says the younger Herschel, “to

® it is a very remarkable fuct,” says Sir John Herschel, *that the censys of the
visual organ I8 by far less thle to feeble i of light, than the exterior
portions of the retina."—A%. . 8es.

Are individual stars of a deep colour ever found separate from others? What are
ghusters of stars? Mention some instance. Describe it. Mention some other inatance,
Describe the position and appearance of Preesepe. Describe any other cluster which

au may recollect. What ate the constitution and figure of such groups? Whal did

younger Herschel say of the number of stars which compose these clusterw)
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attempt to count the stars in one of these globular clusters,
They are not to be reckoned by hundreds ; for it would an.

‘that many clusters of this description must contain, at
east, ten or twenty thousand stars, compacted and wedged
together in a round space, not more than a tenth part as large
as that which is covered i!y the moon.

4. NesoLx—The Nebul, so called from their dim, cloudy
appearance, form another class of objects which furnish mat-
ter for curious speculation, and conjecture respecting the for-
mation and structure of the sidereal heavens. When exam-
ined with a telescope of moderate powers, the greater part of
the nebule are distinctly perceived to be composed of little
stars, imperceptible to the naked eye, because, on account of
their apparent proximity, the rays of light proceeding from
each are blended together, in such a manner as to produce
only a confused luminous appearance.

In other nebulee, however, no individual stars can be per-
ceived, even through the best telescopes; and the nebulwm
exhibit only the appearance of a self-luminous or phosphores-
cent patch of gaseous vapour, though it is possible that even
in this case, the appearance may be owing to a congeries of
stars so minute, or so distant, as not to afford, singly, sufficient
light to make an impression on the eye.

In some instances a nebula presents the appearance of 3
faint luminous atmosphere, of a circular form, and of large
extent, surrounding a central star of considerable brilliancy.

One of the most remarkable nebule is in the sword-handle
of Orion. It is formed of little flocky masses, like wisps of
cloud, which seem to adhere to many small stars at its out-
skirts, It is not very unlike the mottling of the sun’s disk,
but of a coarser grain, and with darker intervals. These wisps
of light, however, present no appearance of being composed
of small stars; butin the intervzﬁs between them, we fancy
that we see stars, or that, could we strain our sight a litile
more, we should see them. These intervals may be compa-
red to openings in the firmament, through which, as through
a window, we seem to get a glimpse of other heavens, and
brighter regions beyond.—Page 58. .

nothzr very remarkable nebula is that in the girdle of An-
4 omeda, which, on account of its being visible to *he naked
ey ¢, has been known since the earliest ages of astronomy. It
is (ften mistaken for a comet, by those unacquainted with the

‘Wh are the nebuls 8o called? Describe the usual of s, as seen
througl a telescope. ‘What other appearance do nebuls somethnes exhibit? Mention
somy 1t vances of the m.st remarkable nebulre. Describe the one in the swond
bandls o "Orion. Dascribe the one which is i the girdle of Andrumeda.
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aeavens. Marius, who noticed it in 1612, describes its sp-
pearance as that of a candle shining through horn; and the
resemblance is certainly very striking. Its form is a long
oval, increasing, by insensible gradations of brightness, from
the circumference to a central point, which, though very much
brighter than the rest, is not a star, but only a nebula in a
high state of condensation. No power of vision hitherto d»
rected to this nebula has been able to resolve it into the least
appearance of stats. It occupies an area comparatively large
~—equal to that of the moon in quadrature.—Tgxis nebu{a may
be considgred as a type, on a large scale, of a very numerous
class of nebulz, of a round or oval figure, increasing more o
less in density towards the centre,

Annular nebule also exist, but are among the rarest ob-
jects in the heavens. The most conspicuous of this class, is
to be found exactly halfway between the stars Beta and
Gamma Lyree, and may be seen with a telescope of moderate

ower. It is small, and particularly well defined ; appearing
ike a flat oval ring. The centra{ opening is not entirely
dark, but is filled with a faint, hazy light, uniformly spread
over it, like a fine gauze stretched over a hoop.

Planetary nebule are very extraordinary objects. Th
have, as their name imports, the appearance of planets, wit
round or slightly oval disks, somewhat mottled, but approach-
ing, in some instances, to the vividness of actual planets.
Some of them, upon the supposition that they are equally dis-
tant from us with the stars, must be of enormous magnitude.
That one, for instance, which is situated in the lefhand of
Aquarius, must have a volume vast enough, upon the lowest
computation, to fill the whole orbit of Herschel !

The nebul® furnish an inexhaustible field of speculation
and conjecture. That by far the larger number of them con-
sists of stars, there can be little doubt; and in the intermina-
ble range of system upon system, and firmament upon firma-
ment, which we thus catch a glimpse of, the imagination is
bewildered and lost. Sir William Herschel conjectured that
the pebule might form the materials out of which nature
elaborated new suns and systems, or replenished the wasted
light of older ones. But the little we know of the physical
constitution of these sidereal masses, is altogetber insufbcient
to warrant such a conclusion.

Of wliat class of nebulse may this be considered as a wr1 ‘What other spectes of
nebul® exist in the heavens? Describe the moe! consplcuous of this class. Wha,
¢+her species of nebuls are more rarely found? Describe the appearance of J;lxmau.-y
nebula. What do woe know in rd to their tude? How lurge must L one te
which is situated in the left of Aquarius? hat did Sir Wiillama Be, chel o«
tcmmutomeuuonhonebuho ve weo fiacts sufficient tc wavi\n 8- ch a cow

cture ¥
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CHAPTER XIV.

VIA LACTEA.

“Throughout the Galaxy’s extended line,
Unnumber’d orbs in gay confusion shine:
Where every star thal gilds the gloom of night
With the faint tremblings of a distant light,
Perhaps illuines some system of ite own,
With the strong influence of a radiant sun.””—Mrs. Carter

Tuere is a luminous zone or pathway of singular white-
ness, varying from 4° to 20° in width, which passes qute
round the heavens. The Greeks called it GaLaxy, on ac-
count of its colour and appearance : the Latins, for the same
reason, called it Via Lactea; whichyin our tongue, is Milky
Way.

O!fl' all the constellations which the heavens exhibit to our
view, this fills the mind with the most indescribable gran-
deur and amazement. When we consider what unnumbered
millions of mighty suns compose this cluster, whose distance
is so vast that the strongest telescope can hardly separate
their mingled twilight into distinct specks, and that the most
contiguous of any two of them may be as far asunder as our
sun is from them, we fall as far short of adequate language
to express our ideas of such immensity, as we do of instru-
ments to measure its boundaries.

It is one of the recent achievements of astronomy that has
resolved the Milky-Way into an infinite number of small
stars, whose confused and feeble lustre occasions that pe-
culiar whiteness which we see in a clear evening, when the
moon is absent. It is also a recent and well accredited duc-
trine of astronomy, that all the stars in the universe are ar-
ranged into clusters, or groups, which are called NervLz or
Starry SysTEMs, each of which consists of many thousands
of stars,

The fixed star which we call our Son, belongs, it is said,
to that extensive nebula, the Milky-Way ; and although ap-

arently at such an immeasurable distance from its fellows,
1s, doubtless, as near to any one of them, as they are to one
another,

Of the number and economy of the stars which compose
this group, we have very little exact knowledge. Dr. Her-
schel informs us that, with his best glasses, he saw and

What do you understand by the Milky-Way ¥ B'{ ‘what different names Is it called
Why does the contemplation of this consteilation fill the mind with hieas of grandeus
And anmaze.ont? What causes the whiteness ef the Milky- Way? Into what are a}
‘l:lap :oullls lx;llglu“:;:::;sg‘o arri\tngret}l? Tn; w:}::‘ llug:mla does the sun belong, and wha

als d m its fellows :
sconamy of the stars in this group? owlodge have we of thenumber 1 1
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counted 588 stars 1n a single spot, without moving his tele-
scope ; and as the gradual motion of the earth carried these
out of view and introduced others successively in their places,
while he kept his telescope steadily fixed to one point, “there
passed over his field of vision, in the space of one quarter of
an hour, no less than one hundred and sizteen thousand
stare. and at another time in forty-one minutes, uo less than
two Aundred and fifty-eight thousand.”

In all parts of the Milky-Way he found the stars unequally
dispersed, and appearing to arrange themselves into separate
clasters. In the small space, for example, between Beta and
Sad’r, in Cygni, the stars seem to be clustering in two di-
visions ; eaci division containing upwards of one hundred
and sixty-five thousand stars.

At other observations, when examining a section of the
Milky-Way, not apparently more than a yard in breadth, auc
six in length, he discovered fifty thousand stars; large enoug:
to be distinctly counted ; and ie suspected twice as many
more, which, for want of sufficient light in his telescope, he
saw only now and then.

It appears from numerons observations, that various changes
are taking place among the nebule—that several nebule are
formed by the dissolution of larger ones, and that many ne-
bulee of tiis kind are at present detaching themselves from
the Milky-Way. In that part of it which is in the body of
Scorpio, there is a large opening, about 4° broad, almost
destitute of stars. These changes seem to indicate that
mighty movements and vast operations are continually going
on in the distant regions of the universe, upon a scale of mag-
nitude and grandeur which baffles the human understanding.

More than two thousand five hundred nebule have already
been observed ; and, if each of them contains as many stars
as the Milky-Way, several hundreds of millions of stars must
exist, even within that portion of the heavens which lies open
to our observation.

“0 what a confluence of ethereal fires,
From urns unnumber’d down the steep of heaven
Streams to a point, and centres on my sight.”

Although the Milky-Way is more or less visible at all
sensons of the year, yet it is seen to the best advantage du-
rnng the months of }uly, August, September, and October.
When Lyra is on, or near the mendian, it may be seen

How many did Dr. Herechel count in a ringle spot during the space of 15 minuteny
How ditd he find the stars dispersed, throughout the Milky-Way? Give mnxn;r&l:
Give another Instance. What changes are taking place in the Milky Way and
naebulzm? What do these changes cate? How nebuls have been dhcover;dl
If each of these ebula contains as many stars as the Milky-Way, bow many :hn“l

exist even in that portion of the heavens which lies open to our observa
and at what period may the Mllky-w:u;he secn to the hest aivantage)
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stretching obliquely over the heavens from northeast to souta
west, gradually moving over the firmament in common with
other constellations. . L
Its form, breadth and appearance are various, in different
s of its course. In some places it is dense and luminous;
in others, it is scattered and faint. Its breadth is often not
more than five degrees ; though sometimes it is ten or fifteen
degrees, and even twenty. In some places it assumes =
double path, but for the most part it is single.

It may be traced in the heavens, beginning near the head of Ceplnuknbom
90° from the north pole, through the conatellations Cassiopeia, Perseus, Auriga,
and part of Orion and the feet of Gemini, where # crosses the Zodiac ; thence
swer the equinoctial into the southern hemi e, thro M and the

o ship Argo, where it is most luminous, Charles’s the Cross, the
foot of the Centaur, and the Altar, Here it is divided into two branches, as it
m over the Zodiac n into the northern hemisphere. One branch runs

gh the tail of 8corplo, the bow of Bagittarius, the shield of Bobinski, the feet
of Antinous, Aquiia, Delphinus, the Arrow, and the Swan. The other branch

s through the ug})er part of the tail of 8corpio, the side of Berpentarius,

us Pon i, the Goose and the neck of the Swan, where it again unites
m the other branch, and passes on to the head of Cepheus, the place of its be
tiuning.

There are several other nebule in the heavens as large as
the Milky-Way, but not visible to the naked eye, which may
exhibit the phenomenon of a lucid zone to the planetary
worlds that may be placed within them.

Some of the pagan philosophers maintained that the Milky-Way was formn
the sun’s path, and that its present luminous appearance iz the {ru:k whicl:ri't’l
mrx'xlered lum left :lI':ilbh in Ptll:g hesvens. fthe w.
e ancient poets even philosop! speek o Galaxy, or
as the path which their deities used in the heavens, and which let & ' ng
throne of Jupiter. Thun, Ovid, in his Metamorphoses, Book i. :—
“A way there is in heaven’s extended plain,
Which when the skies are clear is seen below,
And mortals, by the name of Milky, know ;
The groundwork is of stars, through which the road
Lins open to the Thunderer's 7
Mikon <lqdes 10 this, in the following lines :—
% A erosd and ample road, wbose dust is gold,
And Eumen lhr:}‘:: stars to thee appear,
!W”Pr,h the G:nyl A lllky-Wn{‘o
i n?%une'l'mun‘ zone, thou seest

CHAPTER XV,
'ORIGIN OF THE CONSTELLATIONS.

TaE science of astronomy was cultivated by me mme
diate descendants of Adam. Joseesus informs us that the

Describe the breadth and appearance of the MJJ <y-Way. How
Aowvens 7 Are there other nebulm in the heaws' -?u hr&" ummk.y%:y':‘m.
.v.u-ge&uuum;nmmumr M_m rity bave we for afixing

(113
i
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sons of Sete employed themselves in the study of astronomy ,
and that they wrote their observations upon two pillars, one
of brick, and the other of stone,* in order to preserve them
against the destruction which Apam had foretold should come
upon the earth. He also relates, that Abraham argued the
unity and power ot God, from the orderly course of thi
both at sea and land, in their times and seasons, and fiom his
observations upon the motions and influences of the sup
moon, and stars ; and that he read lectures in astronomy and
arithmetic to the Egyptians, of which they understood noth-
ing till Abraham brought thess sciences from Chaldea to
Egypt; from whence they par_ed to the Greeks.

gsnosus also observes that Abraham was a great and just

" man, and famous for his celestial observations; the makin

of which was thought to be so necessary to the human wel-
fare, that he assigns it as the principal reason of the Al-
mighty’s prolonging the life of man. This ancient historian
tells us, in his account of the longevity of the antediluvians,
that Providence found it necessary to prolong mna’s days, in
order to promote the study and advancement of virtue, and
the improvement of eometr{ and astronomy, which required,
at least, six hundredg years for making and perfecting obser-
vations.{

When Alexander took Babylon, Calisthenes found that the
most ancient observations existing on record in that city, were
made by the Chaldeans about 1903 Kears before that perio
which carries us back to the time of the dispersion of mankin
zthe confusion of tongues. It was 1500 years afier this

t the Babylonians sent to Hezekiah, to inquire about the
shadow’s going back on the dial of Ahaz.

It is therefore very probable that the Chaldeans and Egyp-
tians were the original inventors of astronomy; but at what
period of the world they marked out the heavens into constel-
fations, remains in uncertainty. La Place fixes the date
thirteen or fourteen hundred years before the Christian era,
smce it was about this period, that Eudoxus constructed the
first celestial sphere upon which the constellations were de-

'Jw affirmy, that “he saw himself that of stone to remain in Syriz in his
¢ Vince's Complete System of Astronomy, Vol. il p. 44,

What does Jo‘erhul relate concerning Abraham’s knowledge of astronomy3 Who,
dioes be say, fivst Introduced this science Into Egypt? What other historian of remote
antiquity s of Abraham’s attention w this sclence? What reason does Berosus

t longmrl&or the antedliuvianst When Alexander took Babylon, what
t observations he find in that city? To what perlod of the world do thess
carry us back? How Iong after this was it that the Babylonians sen? to
Flevekiah, to inquire about the shadow’s going back on the dial of Ahaz? Who, *he
gpoay we conclude, were the original Inventors of astronomy, and at what periud
fixed stars into constellations® Wien does La Place ix the uata?
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lineated.*  8ir Isaac Newton was of opinion, that all the old
constellations related to the Argonautic expedition, and that
they were invented to commemorate the heroes and events of
that memorable enterprise. It should be remarked, howeve,
that while none of the ancient constellations refer to transac~
tions of a later date, yet we have various accounts of them,
of a much higher antiquity than that event.

Some of the most %eamed antiquarians of Europe have
searched every page of heathen mythology, and ransacked all
the legends ny poetry and fable for the purpose of rescuing
this subject from that impermeable mist which rests upon it,
and they have only been able to assure us, in general te
that they are Chaldean or Egyptian hieroglyp%ics, intende:
to perpetuate by means of an imperishable record, the memory
of the times in which their inventors lived, their religion and
manners, their achievements in the arts, and whatever in their
history, was most worthy of being commemorated. There
was at least, a moral grandeur in this idea; for an event thus
registered, a custom thus canonized, or thus enrolled among
the stars, must needs survive all other traditions of men, and
stand forth in perpetual characters to the end of time.

In arranging the constellations of the Zodiac, for instance,
1t would be natural for them, we may imagine, to represent
those stars which rose with the sun in the spring of the yeas,
by such animals as the shepherds held in the greatest esteem
at that season; accordingly, we find Aries, Taurus, and
Gemini, as the symbols of March, April, and May.

* The usual size of artificial globes, designed to represent the celestial sphere, is
from 9 0 13 inches In diameter. _Globes have been recently constructed in Germany,
which are said to be more splendld and comglete than any in the world. The largest
ever made are that of Gottorp, two in the library of the late king of France, and one
in Pembroke college, Cambridge.

‘The globe of Gottorp, now In the A of Sci at F burg, is a la.t"g.
holJow sphere, eleven and a half feet in diameter, contalning a table and seats for
twelve persons. The inside represents the visible surtace of the heavens, hespangled
with gililed stars, ranged In thelr proper order and magnitude, and by means of a ca~
rlous piece of mechanism by which it is put in motion, exhibits the true position o€
the stars, at any thine, together with thelr rising and setting. ‘The convex surface, ot
outside of this globe, represents the terrestrial sphere.

In 1704, two globes of equal dimensions, 1t is said, were made for Candinal d'Estrees,
by Cornelll, a Venitian, and depnsited In the king’s library at Paris. These, however,
are far inferor in size to one of simllar construction, erected at Pembroke college, in
the University of Camhridge, by the late Dr. Long, president of that institution. This
{3 a holiow sphere, sufficlently capacious to admit thi; persons to sit within Ig,
where lhe{ ~an observe the artificial world of stars and planets, revo]v!n.‘g' over theig
he:;}s. in ula he same order as they are seen in the heavens. This sphers is eighteen feet

ameter.

‘What opinion has Sir Isaac Newton advanced upon this subject? Have we however,
&ny accounts of the constellations, of a higher antiquity than that event? Do any
the :m%lem. constellations refer to transactions of a Iater date? What have the moat
garned sntiquarians of Europe done upon this subject, and of what'do they assure uy?

w long would the memory of nn action, or event, thus registered, be likely tn
&m;gr?s ;n armnging the constellations of the Zodtuc, haw was it natural to represent
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Whaen the sun enters the sign Cancer, at the summer soi-
r.«ce, he discontinues his progress towards the north pule, and
begins to return towards the south pole. This retrograde mo
tion was fitly represented by a Crab, which is said to go back-
wards. The sun enters this sign about the 22d of June.

The heat which usually follows in the next month, was
represented by the Lion ; an animal remarkable for its fierce-
ness, and which at this season was frequently impelled bv
thirst, to leave the sandy desert, and make its appearance .n
the banks of the Nile,

The sun entered the sixth sign about the time of harvest,
which season was therefore represented by a Virgin, or female
reaper, with an ear of corn.in her hand.

At the autumnal.equinox, when the sun enters Libra, the
days and nights are equal all over the world, and seem to ob-
serve an equilibrium or balance. The sign was therefore
represented under the symbol of a pair of Scales.

Autumn, which produces fruit in great abundance, brings
with it a variety of diseases, and on this account was repre-
sented by that venomous animal the Scorpion, which, as he
recedes, wounds with a sting in his tail. l'Ii'he fall of the leaf
was the season for hunting, and the stars which mark the
sun’s path at this time were represented by a huntsman, or
archer, with his arrows and weapons of destruction.

The Goat, which delights in elimbing and ascending some
mountain or precipice, is the emblem of the winter solstice,
when the sun begins to ascend from the southern tropic, and
gradually to increase in height for the ensuing half year.

Aquarius, or the Water-Bearer, is represented by the fizure
of a man Jpouring out water from an urn, an emblem of the
dreary and uncomfortable season of winter.

The last of the zodiacal constellations was Pisces, or a
rouple of fishes, tied Lack to back, representing the fishing
seuson. The severity of winter is over; the flocks do not
afford sustenance, but the seas and rivers are open and abound
with fish.

“Thus monstrous forms, o'er heaven's noclurnal arch
-Seen by the sage, in pomp celestial march;

8ce Aries there his glittering bow unfol

And reging Tsurus toss his horns of gold;

With bended bow the sullen Archer lowers,

And there Aquarius comes with all his showers ;

‘What sign was represented under the figure of a Crah, and why? When does ths
sun enter this sign? What anlmal represented the heat of sum.er, and why ? When
does the sun enter the sixth sign, and how s this season represen‘e. Why wns ti4
llglwmch the sun enters at the equinox rep d unuer the symbol of
| ance? Why were the autumnal sigrs, Scorpio and Bagittarius, l:}lmsem-d .
they are? What does the Goat represent  What s signified by the Vi w-r»» cuci
What do the Fishe: represent?

13+
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Lions and Centsurs, Hydras rise,
And gods and hemm the skies.”*

‘Whatever may have led to the adoption of these rude naraes
at first, they are now retained to avoid confusion.

The early Greeks, however, displaced many of the Cbal-
dean constellations, and substituted such images in their plac=
as had a more special reference to their own history. Tle
Romans, also, pursued the same course with regard to their
bistory ; and hence the contradictory accounts that have de-
gce ded to later times.

Sowe, moreover, with a desire to divest the science of the
stars of its pagan jargon and profanity, have been induced to
alter both the names and figures of the constellations. In
doing this, they have committed the opposite fault; that of
blenﬁing tsf:em with things sacred. The “venerable Bede,”

* for example, instead of the profane names and figures of the
twelve constellations of the Zodiac, substituted those of the
twelve apostles. Julius Schillerius, following his example,
completed the reformation in 1627, by giving Scripture names
to all the constellations in the heavens. eigelius, too, a
celebrated professor of mathematics in the university of Jena,
made a new order of constellations, by converting the firma-
ment into a CELUM HERALDICOM, in which he introduced the
arms of all the princes of Europe. But astronomers, gene-
Jally, never approved of these innovations; and for ourselves,
we had as lief the sages and heroes of antiquity should con-
tinue to enjoy their fancied honours in the sky, as to see their
places supplied by the princes of Europe.

The number of the old constellations, including those of
the Zodiac, was only forty-eight. As men advanced in the
knowledge of the stars, they discovered many, but chiefly in
southern latitudes, which were not embraced 1n the old con-
stellations, an. uence arose that mixture of ancient and mod
ern names which we meet with in modern catalogues.

* The onder of the signs is thus described by Dr. Watts —
‘The Ram, the Bull, the heave Twine
And next the Crad, the Lion shines,
The Virgén, anﬂ the Scaleda.,s“
The Scorpion, Archer, an -Goak
The Man that holds the Water-Pot,
And Fish, with glittering tafls.
Stmilar to this are the Latin verses :—
Suni, aries, laurus, gamini, cancer, lso, virgo,
Lidrague, scorpius, arcitenens, caper, amphors, piesces.

have attempts been made to cha the names and figures of the ancient com-
stellationsy What fault has been committed in doing this? What did the venerabie
Bedes substitute for the profane names and figures of the twelve constellations of the
Zodiac? Who followed his exanple, and to what extent? What ovther ¢ was
attempted, and by whom? Have astronomers erally approved of these
tions) What was the number of the old constellations? hence is the mixture of
ancisnt and modern names whick we mcet with in modern catalogues?
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Astronomers divide the heavens into three E‘m called the

northern and southern hemispheres, and the Zodiac. In the
northern hemisphere, astronomers usually reckon thirty-four
constellations; in the Zodiac twelve, and in the southern
hemisphere forty-seven ; making, in all, ninety-three. Besides
these, there are a few of inferior note, recently formed, which
are not considered sufficiently important to be particularly
described.

About the year 1603, John &[et, a native of Germany,
mvented the convenient system of denoting the stars in eac
constellation by the letters of the Greek alphabet, applying
to the largest star the first letter of the alphabet ; to tﬁe next
largest the second letter, and so on to the last. Where there
are more stars in the constellation than there are Greek let-
ters, the remainder are denoted by the letters of the Roman
alphabet, and sometimes by s, By this system of no-
tation, it is now as easy to refer to any particular star in the
heavens, as to any particular house in a populous city, by ite
street and number.

Before this %nctice was adopted, it was customary to de-
note the stars by referring them to their respective situations
n the figure of the constellation to which they severally be-
lo -as the head, the arm, the foot, &c.

It is hardly necessary to remark that these figures, which
are all very curiously depicted upon artificial globes and maps,

purely, a fanciful invention—answering many convenient
ends, however, for purposes of reference and classification, as
they enable us to designate with facility any particular star,
or cluster of stars; though these clusters very rarely, if ever,
represent the rea! ﬂg\ms of the object whose names they bear.
And yet it is somewhat remarkable that the name of “ Great
Bear,” for instance, should have been given to the very same
eonstellation by a nation of American aborigines, (the Iro-
quois,) and by the most ancient Arabs of Asia, when there
never had been any communication between them! Among
other nations, also, between whom there exists no evidence
of any intercourse, we find the Zodiac divided into the same
number of constellations, and these distinguished by nearly
the same names, representing the twelve months, or seasons
of the year, ’

The history of this whimsical personification of the stars
canies us back to the earliest times, and introduces us, as we
have seen, to the languages and customs, the religion and

Hmdouumomnu%ﬂemml,mmuﬂmmdm
stsliations [n each division? nt sy of jon has

denoting the stars in each 1 Who this sy 1 Before this
method was introduced, what was the practice®
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try the sciences and arts, the tastes, talents, and peculiw
genius, of the early nations of the earth. The ancient Atlan-
tides and Ethiopians, the Egyptian priests, the magi of Per+
sia, the shepherds of Chaldea, the Bramins of India, the man-
darins of China, the Pheenician navigators, the philosophers
of Greece, and the wandering Arabs, have all added more
or less to these curious absurdities and ingenicus inven-
tions, and have thus registered among the stars, as mn a sort
of ali)um, some memonal of themselves and of the times in
which they lived. The constellations, or the uncouth
by which they are represented, are a faithful picture of the
ruder stages of civilization. ’f‘hey ascend to times of which
no other record exists; and are destined to remain when all
others shall be lost. Fragments of history, curious dates and
documents relating to ch:onolo% geography, and languages,
are here preserved in imperisha le characters. The adven-
tures of £e gods, and the inventions of men, the exploits of
heroes, and the fancies of poets, are here spread out in the
heavens, and perpetually celebrated before all nations. The
Seven stars, and Orion, present themselves to us, ss they
:Epeared to Amos and Homer: as Athez appeared to Job, more
an 3000 years ago, when the Almighty demanded of him—
% Knowest thou the ordinances of heaven 7 Canst thou bind
the sweet influences of the PLeiapes, or loose the bands of
OrioN? Canst thou bring forth Mazzarors in his season,
or canst thou guide ArcTUrUs with his sons?? Here, too,
are consecrated the lyre of Orpheus, and the ship of the Ar-
gonauts; and, in the same firmament, glitter the mariner’s
compass and the telescope of Herschel. )

~

CHAPTER X1V,

RUMBER, DISTANCE, AND ECONOMY OF THE BTARS.

Tae first eonjecture in relation to the distance of the fixed
stars, is, that they are all placed at an equal distance from the
observer, upon the visible surface of an immense concave
vault, which rests upon the circular boundary of the world,
and which we call the Firmament.

We can with the unassisted eye, form no estimate of their
respective distances; nor has the telescope yet enabled us to
arrive at any exact results on this subject, af;hou h it has re-
vealed to us many millions of stars that are as far removed

“What {8 the first conjecture whi
3 0 a‘l’\l“ ure wh ch we form m. }glatlml to 2:, dji‘smneu,of the fixvd
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beyond those which are barehymv)i:ible to the naked eye, us
these are from us. Viewed u%h the telescope, the hea-
vens become quite another spectacle-—not only to the under-
standing, but to the senses. New worlds burst upon the sight,
and old ones expand to a thousand times their former dimen-
sions. Several of those little stars which but feebly twinkle
on the unassisted eye, become immense globes, with land
and water, mountains and valleys, encompassed by atmos-
pheres, enlightened by moons, and diversified by day and
night, summer and winter.

Beyond these are other suns, giving light and life to other

stems, not a thousand, or two thousand merely, but multi-
xied without end, and ranged all around us, at immense dis-
tances from each other, attended by ten thousand times ten
thousand worlds, all in rapid motion ; yet calm, regular and
harmonious—all space seems to be ilﬂrlminateé, and every
particle of light a world.

It has been computed that one hundred millions of stars
which cannot be discerned by the naked eye, are now visible
through the telescope. And yet all this vast assemblage of
suns and worlds may bear no greater proportion to what lies
heyond the utmost boundaries of human vision, than a drop
of water to the ocean ; and, if stricken out of being, would be
no more missed, to an eye that could take in the universe,
than the fall of a single leaf from the forest.

‘We should therefore learn, (says an eminent divihe of the
present century,*) not to look on our earth as the universe of
God, but as a single, insignificant atom of it; that it is only
one of the many mansions which the Supreme Being has
created for the accommodation of his worshippers; and that
he may now be at work in regions more distant than.geome-
try ever measured, creating worlds more manifold than num-
bers ever reckoned, displaying his goodness, and spreading
over all, the intimate visitations of his care. .

The immense distance at which the nearest stars are knowr,
to be placed, proves that they are bodies of a prodigious size,
ot inferior to our sun, and that they shine, not by reflected rays,
but by their own native light. It is therefore concluded, with
good reason, that every fixed star is a sun, no less spacious
than ours, surrounded by a retinue of planetary worlds, which

* Chalmers.

? 70,
lies beyond the utmost boundaries of human vision How shoull we

from this to regand our own earth 1114 \_V‘g;l does the immense distance of the stars
()
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revolve around it as a centre, and derive from it light and
heat, and the eable vicissitudes of day and night.

. These vast globes of light, then, could never have been de-
signed merely to diversify the voids of infinite space, nor to
shed a few glimmering rays on our far distant world, for the
amusement of a few astronomers, who, but for the most pow-
erful telescopes, had never seen the ten thousandth part of
them. We may therefore rationally conclude, that wherever
the All-wise C’x"eator has exerted his creative power, there
also he has placed intelligent beings to adore his goodness.

Hipparchus, the father of astronomy, firt made a catalogue of the fixed
stars. It contained 1022, The accuracy with which the places of these were
recorded, has conferred essential benefit upon the science, and has enabled us
to solve many celestial ph and prob} of chronology, which other
wise had been diffi~ult. . .

During the 18&th century, upwards of 100,000 were catalogued by the various
astronomners of Europe, anu their position in the heavens determined with an
[] that seld varied a d from the truth; inevmuch that it has
been justly remarked, that “there Is scarcely a star to be seen in_the heavens,
whose and situation is not better known than that of most cities and towns
upon the earth.” .

But the sta. rs of our times are not idle. Professor Bessell of Konigs-
berg, observed in three years, it is asserted, between 30,000 and 40,000 stars,
comprehended within a zone of 15° on each side of the equator; byt even this

eal number is but a small portion of the whole number which lie within the

mit of the zone which he examined. To procure a more complete aurvey, the

d of Berlin proposed that (kis same zome should be Farcelled out among

twenty-four observers, and that each should confine himself to an hour of right

ion, and ine It in mi detail. This le was adopted ; and the 1

hour was confided to Professor ln&t%mmi, of Florence,and examined with se

much care, that the positions of 75, stars in it, have been determined. Pro-

fessor M. ¢, of the Dorpat university, has examined in person, 120,000 stars,
of which 800 (double ones) were before unknown to science.

The labours of Sir Wm. Herschel were chiefly devoted to exploring the sys-
tems of nebulm and double stars that lie, for the mom beyond the reach of
ordinary telescopes. No fewer than fwe thousand five hundred nebule were
observed by this indefatigable ast , whose places have been computed
from his observations, reduced to 8 common epoch, and arranged into a cata-
IOE:’e’m order of their right ascension, by his sister M1ss CanoLixs HERSCHEL,
a 80 justly celebrated in Europe for her astronomical knowledge and dis-
coveries, but whase naml:humge as it is, is seld ioned in this Y.
Be it remembered, nevertheless, for her fame, that she discovered two of the
lllem:.:l of the planet which bears her brother’s name, besides a multitude of
comg

The greatest possible ingenuity and pains have been taken
by astronomers to determine, at least, the approximate dis-
tance of the nearest fixed stars. If they have hitherto been
unable to arrive at any satisfactory result, they have at least,
established a limit beyond which the stars must necessarily
be placed. If they have failed to calculate their true distan-
ces from the earth, it is because they have not the requisite
data. The solution of the problem, if they had the data,
would not be more difficult than to compute the relative dis-

‘W hat conclusion may be drawn from fact as to their great ‘What pains
Bave astronomers taken to find the dis ofthes‘tan.mdwmul::unhh:v‘em
mm:;g?m have they falled to calculate thelr Jistance? 1s the pron-
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saces of the planets—a thing which any school-loy can do.
In estimating so great a distance as the nearest fixed star,
it 1s necessary that we employ the longest measure which
ssironomy can use, Accordingly, we the whole diame-
:er of the earth’s orbit, which, in round numbers, is 190 millions
of miles, and endeavour, by a simple process in mathematic
to ascertain how many measures of this length are containen
in the mighty interval which separates us from the stars.

The method of' doing this can be explained to_the appre-
hension of the pupil, if he does not shrink from the illustra-
tion, through an idle fear that it is beyond his capacity.

For example; suppose that, with an instrument construct-
ed for the purpose, we should this night take the precise bear-
ing or angular direction from us of some star in the northern
hemisphere, and note it down with the most perfect exact-
ness, and, having waited just six months, wlfeen the earth
shall have arrived at the opposite point of its orbit, 190 mill-
ions of miles east of the place which we now occupy, we
should then repeat our cbservation upon the same star, and
see how much 1t had changed its position by our tnvellin&
8o great a distance one side of it. Now it is evident, that i
it changes its apparent position at ail, the quantity of the
change will bear some proportion to the distance gone over;
that is, the nearer the star, the greater the angle; and the
more remote the star, the less the angle. It is to ed,
that the angle thus found, is called the star’s Annual Par-
allax.

But it is found by the most eminent astronomers of the
age, and the most perfect instruments ever made, that this
parallax does not exceed the four thousandth part of a de-
gree, or a single second ; so that, if the whole great orbit of
the earth were lighted up into a globe of fire 600 millions of
miles in circumference, it would be seen from the nearest stax
only as a twinkling atom ; and to an cbserver placed at this
distance, our sun, with its whole retinue of planetary worlds,
would occupy a space scarcely exceediz;% e thickness of a
spider’s web.® IF the nearest of the fixed stars are placed at

* A just idea of the ofthunen&willhnmnlmlndnlﬂlmlvwnm
m:l'(‘;sMSL Jumes, which no power of words could fmprove. It is said, Chapter L
verse 17., of Him from whom cometh down goodandperhctllﬁ‘.'thu there is
“ o m AN N TRORNS RS RIAL UM HM'T:.“”;‘:‘:
allaz e As if the spostle bad said—Peradven! n
& millions nﬁmwf miles through the reglons of immensity, there
s sensible parallax to some of the fixed stars ; yet, as to the Father of Lights,
Mmﬂv? whatever point of his Empire we may, Ae & parallas or
change

¢ ]

R H

:

stars }

re 1y croployed in estimating the distances o

What messu!
tused? What {3 th.e angle thus found called
=0annm.l parallax?
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such inconceivable distances in the regions of space, with
what line shall we measure the distance of those which are
a thousand or a million of times as much - farther from them,
as these are from us. ]
. If the annual parallax of a star were accurately known, it

would be easy to compute its distance by the following rule-

As the sine of the star’s parallax:

Is to radius, or ninety degrees::

So is the Earth’s distance from the sun:

To the star’s distanéc from the sun.

If we allow the annual parallax of the nearest star to be
17/, the calculation will be, .

As 0.0000048481368—Nat. Sine of 1'7,

1s to 1.0000000000000—Nat. Sine of 90°.

So is 95,273,868.867748554=Earth’s distance from the sun.

To 19,651,627,683,449=Star’s distance from the sun.

In this calculation we have supposed the earth to be placed at the mean dis-
tance of 24,047 of its own semi-dinmeters,vor 96,273,868, 48554 wiles rom the
sun, which makes the atar’s distance a*very little less than twenty billions of
miles. Dr. Herschel says that Birins cannot be nearer than 100,000 times the
diameter of the earth’s orbit, or 19,007,788,800,000 of wiles.

Biot, who either takes the earth’s distance greater than he lays it down in his
Tvaste’ Elemeniaire & Astronomie Physique, or hias inade an errour in ﬁg’ur&;
makes the distance 20,086,868,036,404. Dr. Brewster makes it 20,169,665,000,
miles. A mean of these com{muuions. 18 20 blllions ; that is, 20 millions of milb
jons of miles, to a parallax of 1”7

Astronomers are generally agreed in the opinior: that the annual parailax of
the stars is less than 17/, and consequently that the nearest of them is placed at
a much greater distance from us, than these calculations make it. It was, how-
ever, announced during the last year, that M. D’Assas, a French astronomer,
had satisfactorily established the snnual parallax of Keid. (a small star 8° N. ol

Eridani,) to be 2/, that of Rigel, in Orion to be 1”’. 43 and that of Sirius
to be 1’°, 24. If thewe results inay be relied on, Keid is but 10 billions, Rigel but
14 billions, and Sirius 16 billions of iniles from the earth. This latzer distance is,
however, so great that, if Sirius were to fall towards the earth at the rate of a
million of miles a day, it would take it forty three thousand, tliree hundred years
to reach the earth; or, if the Almifh!y were now to blot it out of the heavens, iis
brilliance would continue undiminished in our hemisphere for the spece ofthrre
years.

The most brilliant stars, till recently, were supposed to be
wsituated nearest the earth, but later observations prove that
this opinion is not well founded, since some of the smaller
stars appear to have, not only a greater annual parallax, but
an absolute motion in space, much greater than those of the
brightest class.

‘What conclusion may be drawn from this fact in regard to the distances of the fixed
stars} if the annual parallax of a_star were known, by what simple rule could
{,-;u compute its distance? If we allow the annual paralfax of the nearest star to be

s what will its distance be? W hat {s'a mean of the calculations of different astron-
4 rs, a 7’2 What recent observations indicate a greater

gome of the stare? the paraliax of Sirtus be 1’ o, what will be its distancs?

How would it require, a'n‘d’w rhrr;vatgh this Iﬁmmu. at the rate of a million ¢f
3 Aoto long wou At continue, ished

(?-‘."'d."‘“ 1% 20 de blotzed from the )lawemf ‘What has b‘é'on sur:rosed ;ﬂgeﬁ;‘:: rela-
tance of &mou bruli:m stars from the earth? What do later observations
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It has been computed that the “iht of Sirius, although
twenty thousand million times less than that of our Sunb, is,
nevertheless, three hundred and twenty-four rimes greater than
that of a star of the sixth magnitude: If we suppose the two
stars to be really of the same size, it is easy to show that the
star of the sixth magnitude is filty-seven and one third times
farther from us than Sirius is, because light diminishes as the
square of the distance of the luminous body increases.

By the same ressoning it may be shown, that if Sirfus were placed where the
sun is, it would appear to us to be four tines as large as the Sun, and give four
times as moch lls t and heat. It is by no means unreasonable to suppose, tha
many of the fixed stars exceed a million of miles in diameter.

‘We may pretty safely affirm, then, that stars of the sixth
magnitude, are not less thar 900 millions of millions of miles
distant from us; or a million of times farther from us than the

Elanet Saturn, which is scarcely visible to the naked eye. -

ut the human mind, in its present state, can no_more appre-
ciate such distances than it can infinity; for if our earth,
which muves at more than the inconceivable velocity of a mill-
ion and a half of miles a day, were to be hurried from its orbit,
and to take the same rapid flight over this immense tract, it
would not traverse it in sixteen bundred thousand years;
and every ray of light, although it moves at the rate of one
hundred and ninety-three thousand miles in a single second
of time, is more than one hundred and seventy years in com-
ing from the star to us.

‘But what is even this, compared with that measureless ex-
tent which the discoveries of the telescope indicate? Ac-
cording to Dr. Herschel, the light of some of the nebuls,
just perceptible through his 40 feet telescope, must have been
a million of ages in coming to the earth; and should any of
them be now destroyed, they would continue to be perceptible
for a million of ages to come.

Dr. Herschel informs us, that the glaes which he used, would separate stars
at 497 times the distance of Sirius. s

It is one of the wonders of creation that any phenomena
of bodies at such an immense distance from us should be
rceptible by human sight; but it is a part of the Divine
Re[aker’s lan, that although they do not act physically upon
us, yet they should so far be objects of our perception, as

Suppose the light of Sirius to be twenty thousand million Umes less than that of
sur sun, how would it compare with that of a star of the sixti. magnitude? If we
se the two stars to be of the same size, how much farther oft !5 the star of the
wixth magnitude, than Sirius i8? Suppose Strius to be placed where our Sun s, how
wowld s apparent magnitude, and s light and heat compare with those of the sun?
‘What may we generally affirm of the distance of stars of the sixth magnitude? Can
the human mind appreciate such distances? What illustrations can you give to show
their imrnuensity 7 hat is thls distance compared with that of the telescopic sturs.
and the nebule® Why ar- we shle to see badies at 80 great a distanca?

N
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to expand our ideas of the vastness of the universe, and of
the stupendous extent and operations of his'omnipotence.

“ With these facts before us,” says an eminent astronomer
and divine, “it is most reasonable to conclude, that those ex-
pressions in the Mosaic history of Creation, which relates to
the creation of the fixed stars,are not to be understood as
referring to the ¢time when they were brought into existence,
as if they had been created about the same time with our
earth ; but as simply declaring the fact, that, at whatever pe-
viod in duration they were created, they derived their exist-
ence from God.” .

“That the stars here mentioned,” (Gen.i. 16.) says a dis-
tinguished commentator,* “ were the planets of our system,
and not the fixed stars, seems a just inference from the fact,

. that after mentioning them, Moses immediately subjoins,
¢And Elohim set them in the firnament of the heaven to
give light upon the earth, and to rule over the day and over
the night;’ evidently alluding to Venus and Jupiter, which
are alternately our morning and evening stars, and which
‘give light upon \he earth,’ far surpassing in brilliancy any
of the fixed stars.” ’

However vast the universe now sppears; huwever numerous the worlds
which may exist within its boundless range, the hn%uage of Seripture, and
Beripture alone, is sufficiently comprehensive and sublime, to express ll the
amotions which naturslly arise-in the mind, when contemplating its structnre,
This shows not onl{l the harmony which subsists between the discoveries of
the Revelation and the discoveries of Science, but also forins by itself, a strong
presumptive evidence, that the records of the Bible are authentic and divine.

- We have hitherto described the stars as being immoveable
gnd at rest ; but from a series of observations on double stars
Dr. Herschel found that a great many of them have changeti
their situations with regard to each other; that some perform
revolutions about others, at known and regular periods, and
that the motion of some is direct, while that of others 1s re-
U:Fde; and that many of them have dark spots upon their
surface, and turn on their axes, like the sun.

A remarkable change appears to be gradually taking place
in the relative distances of the stars from each other in the
constellation Hercules. The stars in this region appear to
be spreading farther and farther apart, while those in the
opposite -point of the heavens seem to close nearer and nearer
together in the same manter as when walking through a

* 5. Turner, F. 8. A. R. A. 8. L, 1832,

With these facts before us, what 'we reasonably conclude with md to the
mulons in the Mosaic h'llwry which relate to the creation of the fixed stars}
o {s=the og’lnlo_xlx of Mr. Turner in regand to the stars here mentioned? To what
Give sciie account o the Teal mtions of the ey ooy "Wt roupposed to Sliudet

s ns $
are taking place in the constellation Herm:leel‘l od stars.  What re le
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forest, the trees towards which we advance, appear to be
cunstantly separating, while the distance between those
which we leave behind, is gradually contracting.

From this appearance it is concluded, that the Sun, with
all its retinue of planetary worlds, is moving through the re-
gions of the universe, towards some distant centre, or around
some wide circumference, at the rate of sixty or seventy
thousand miles an hour; and it is therefore highly prob
able, if not absolutely certain, that we shall never occup
that portion of absolute space, through which we are at this
moment passing, during all the succeeding ages of eternity.*

The author of the CuriaTiAN PHiLo30oPHER endeavours to
convey some idea of the boundless extent of the universe,
by the following sublime illustration :—

“ Suppose that one of the highest order of intelligences is
endowed with a power of rapid motion superior to that of
light, and with a corresponding degree of intellectual energy ;
that he has been flying without intermission, from one pro-
vince of creation to another, for six thousand years, and will
<ontinue the same rapid course for a thousand millions years
to come; it is highly probable, if not absolutely certain, that,
at the end of this vast tour, he would have advanced no far-
ther than the ¢ suburbs of creation,’—and that all the magnifi-
cent systems of material and intellectual beings he had sur-
veyed, during his rapid flight, and for such a length of ages,
pear no more vroportion to the whole empire of Omnipotence
than the sms’iest grain of sand does to all the particles o
watter conta’ ed in ten thousand worlds.”

Were a se iph, in prosecuting the tour of creation in she
manner pov stated, ever to arrive at a limit beyond which
no farther  plays of the Divinity could be perceived, the
thought wo . overwhelm his faculties with unutterable emo-
tions; he w.uld feel that he had now, in some measure,
comprehended all the plans and operations of Omnipotence,
and that no farther manifestation of the Divine glory remain-
ed to be explored. But we may rest assured that this can
never happen in the case of any created intelligence.

Yhere is moreover an uEumem derivable from the laws of the physical
world, that seems to strengthen, 1hud alnost said, to confirm, this ides of the
Bsfinity of the material universe. It isthis—Jf number of stare be
end occupy only a part of space, the outwgrd stars would be continuglly attr:

» Professor Bessel does not full in with mﬂ_ prevailing opinion.

‘What conclusion is drawn from this appearag«ei Bhall we then rmbably over
occupy that portion of space through which we are now sing, again? What [Thae-
tration does the suther of the Christian Phllosopher glve in ordel to convey some
£lea of the houndless extent of the universe? Wers a seraph ever to arrive at a limit
beyond which no farther displays of the divine glory could be perceived, how wouid
the ez affect him? Is it probable that such a place exists in the ur jverse, or with'a
the scope of any created intelligence?
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o thwe within, an':ﬁiuﬁmwuldwmummﬂ;’ul!flh‘om. Wm and

my vccupy an infinite space, ris w e nearly in iidrio, and con.
mmuy each fized star, being ‘:;muy atiracted in every direction, would
Soep its place.

No ‘wonder, then, that the Psalmist was so affected with
the idea of the immensity of the universe, that he.seems
almost afraid lest he should be overlooked amidst the im-
mensit{ of beings that must needs be under the superintend-
ence of God; or that any finite mortal should exclaim, whea
contemplating the heavens—“ What is man, that THOU art
mindful of him!” :

CHAPTER XVII.
FALLING, OR SHOUTING STARS,

Tae phenomenon of shooting stars, as it is called, is com
mon to afl parts of the earth ; but is most frequently seen in
tropical regions. The unerring aim, the startling veloeity,
and vivid brightness with which they seem to dart athwart
the sky, and as suddenly expire, excite our admiration ; and
we often ask, “ What can they be?”

But frequent as they are, this interesting phenomenon is
not well understood. Some imagine that they are occasioned
by electricity, and others, that they are nothing but luminous
fas. Others again have supposed, that some of them are
uminous bodies which accompany the earth in its revolution
arourd the sun, and that their return to certain places might
be calculated with as much certainty and exactness as that
of any of the comets.

Dr. Burney, of Gosport, kept a record of all that he ob-
served in the course of several years. The number which
he noticed in 1819, was 121, and in 1820, he saw 131. Pro-
fessor Green 1s confident that a much larger number are an-
nually seen in the United States.

Signior Baccaria supposed, they were occasioned by elec-
tricity, and thinks this opinion is confirmed by the foilowing
observations. Ahout an hour after sunset, he and some
friends, that were with him, observed a falling star, directing
its course directly towards them, and apparently growing
larger and larger, but just before it reached them it disap-

‘Where does the phenomenon of falling, or shooting stars occurt What i there to
exclte our admiration in this phenomenon? 1s this interesting phenomencn well un
derstood} What are the different opinions In regard to them? How many shooting
starg did Dr. Bumey observe in the years 1819 and 18207 _[s it probable that 3 muca
larger nuinber (s seén every Year in the United 8tates? What did Baccaria supmiose

mﬁlo‘:&m occasioned by, what observations did he niaka to strengthen his
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peared. On vanishing, their faces, hands, and clothes, with
tae earth, and all the neighbouring objects, became suddenl
illuminated with a diffused and lambest light. It was attend-
ed with no noise. During their surprise at this appearance,
a servant informed them, that he had seen a light shine sud-
denly in the garden, and especially upon the streams which
he was throwing to water it.

The Signior also observed a quantity of electric matter col-
lect about his kite, which had very mueh the appearance of a
falling star. Sometimes he saw a kind of halo accompanyi
the kite, as it changed its place, leaving some glimmering of
light in the place it had quitted.

Shooting stars have been supf)osed by those meteorologists
who refer them to electricity or luminous gas, to prognosticate
changes in the weather, such as rain, wind, &ec.; and there
is, perhaps, some truth in this opinion. The duration of the
briﬁiant tract which they leave behind them, in their motion
through the air, will probably be found to be longer or shorter,
according as watery vapour abounds in the atmosphere.

The notion that this phenomenon betokens high winds, is
of great antiquity. Virgil, in the first book of lﬁis Georgics,
expresses the same idea:—

“Baepe edam stellas vento impendente videbis
Prmcipites ceelo labi; noctisque per um
Flunmarum longos a tergo albescere tractus.

And oft, before tcinpestuous winds arise,
The i rs 1all headl

ing h the darkn fmm.me;k l“'m
. #Vni?h-m;;fm ‘?Dulglelll;d lon;1 f:u"lg‘ of h‘;t'.l'v

The number of shooting stars, observed in a single night,
though variable, is commonly very small. There are, how-
ever, severa] instances on record of their falling in  showers”
—when every star in the firmament seems loosened from its
sphere, and moving in lawless flight from one end of the
heavens to the other. As early as the year 472, in the month
~f November, a phenomenon of this kind took place near
30nstantinoP e. As Theophanes relates, “ The sky appeared
to be on fire,” with the corruscations of the flying meteors.

A shower of stars, exactly similar took place in between the 3d and
dth of July, 1814, and another at Montreal, in November, 1819. In all these cases,
a residuum, or dust, was deposited upon the surface of the waters, and upon
the roofs of buildi and other objects. In the year 1810, “inflamed sub-
stances,’’ it is said, m‘nto and around lake Van, in Armenia, which stained the
water of a blood colour, and cleft the earth in various places. On the 5th of

What was the appearsnce upon streams of waterd What did he observe at this
{ime about his kite] What connexion are they su, 10 have with meteoroiogy?

t, TS

in . single night? When, and where, occurred the first instance, on record, of their

tailing in great numbers) Mention some other instances. WAs? remarkabls vestigs
by these meteoric erel

14*
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September, 1819, a like phenomenon was seen in Moravia. History furnishea
many more i of ic showers, depositing & 7ea dust, in sowne places
a0 plentiful as to adinit of chymical analysis.

The commissioner, (Mr. Andrew Ellicott,) who was sent
out by our government to fix the boundary between the Spanish
possesstons in North America and the United States, witness
ed a very extraordinary flight of shooting stars, which filled
the whole atmosphere from Cape Florida to the West India
Islands. This grand phenomenon took place the 12th of
November, 1799, and is thus described :—*“I was called up,”
says Mr. I’Ellicott, ‘““about 3 o’clock in the morning, to see the
shooting stars, as they are called. The phenomenon was
grand and awful. The whole heavens appeared as if illu-
minated with skyrockets, which disappeared only by the light
of the sun, after daybreak. The meteors, which at any one
instant of time, appeared as numerous as the stars, flew in
all possible directions except from the earth, towards which
they all inclined more or less, and some of them descended
perpendicularly over the vessel we were in, so that I was in
constant expectation of their falling on us.”

Mr. Ellicott further states that his thermometer which had
been at 80° Fahr. for the four days preceding, fell to 56°
about 4 o’clock, A. M., and that nearly at the same time, the
wind changed from the south to the northwest, from whenere
it blew with great violence for three days without intermissist .

These same appearances were observed, the same night,
at Santa Fe de Bogota, Cumana, Quitc, and Peru, in Sou:h
America ; and as far north as Labrador and Greenland, ex-
tending to Weimar in Germany, being thus visible over an
extent on the globe of 64° of latitude, and 94° of longitude.

The calebrated Humboldt, accompanied by M. Borupland, then in 8. Ameri
thus speaks of the phenowenon :—" Towards the morning of the 13th of No-
vewnber, 1799, we wimessed a most extraordinary scene of shooting meteors,
Thousands of bolides, and failing stars succeerded each other during four hours.
Thewr direction was very regular from north to south. From the beginning of
the phenomenon there was not a space in the firmament, equal in extent to
three diameters of the moon, which was net filled, ever‘vn instant, with balides
or falling stars.  All the metears left luminous traces, or phosphorescent bbands
behind them, which lasted seven or eight seconds.”

This ph n was wit d by the Capuchin missionarv at San Fer-
nando de Afiura, a village situated in lat. 7° 53” 12", amidst the savannahis cf the
province of Varinas; by the Franciscan monks stationed near the cataracts of
the Oronoco, and at Marca, on the banks of the Rioc Negro, lat. 29 40’ 3
70° 21/, and in the west of Rrazil, as far as the equator itsel(; and also at the
city of Porto Cabello, lat. 10 6° 52", in French Guiana, Popayan, Quits xnd
Peru. It is somewhat surprising that the samne appearances, observed in places
8o widely separated, amid the vast and lonely deserts of 8¢ &h America, shauld
have been seen, the same night, in the United States, in Labrador, in Greeunland,
and at Itterstadt, near Weiinar, in Germany !

Reclte instances of a similar kind, in whicha red dust has besm deposited. Dascribe

St DRSO 58 see 15 Seni Ao n, by bt v g D escT be frea
as seen, in South America, .

waris of the variy wuwancued.ludbywhajm'l “ 7e. In whas
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We are told that thirty years before, at the city of Quito,

There was seen in one part of the sk; above the volcano
of Cayamburo, so great 2 number of niling stars, that the
amountain was thought to be in flames. This singular sight
lasted more than an hour. The people nssembﬁ:i in the
plain of Exida, where 2 magnificent view presents itself of
the highest summits of the Cordilleras. Pprocession was
already ou the point of setting out from the convent of St.
Francis, when it was perceiveg that the blaze on the horizon
was caused by fiery meteors, which ran along the sxy in all
directions, at the altitude of 12 or 13 degrees.’

But the most sublime phenomenon of shooting stars, of
which the world has furnished any record, was witnessed
throughout the United States on the morning of the 13th of
November, 1833.

The eatire extent of thid astonishing exhibition has not
been precisely ascertained, but it covercd no inconsiderable

rtion of the earth’s surface. It has been traced from the
ongitude of 61°, in the Atlantic ocean, to longitude 100° in
Central Mexico, and from the North American lakes to the
West Indies.

It was not secn, however, any where in Europe, nor in South America, ncr in
any part of the Pacific ocean yet heard from. :

Every where, within the limits abovementioned, the first
appearange was that of fireworks of the most imposiug
grandeur, covering the entire vault of heaven with myriads
of fireballs, resembling skyrockets. = Their corruscations
were bright, gleaming and mcessant, and they fell thick as
the flakes in the early snows of December. To the splen-
dours of this celestial exhibition, the most brilliant sk{nl'ockets
and fireworks of art, bear less relation than the twinkling of
the most tiny star, to the broad glare of the sun. The whole
heavens seemed in motion, and suggested to some the awful
grandeur of the image employed in the apocalypse, upon
the opening of the sixth seal, when “the stars of heaven
fell unto the earth, even as a fig-tree casteth her untimely
figs, when she is shaken of a mighty wind.” .

One of the most remarkable circumstances attending thie
display was, that the meteors all seemed to emanate from oue
:ntf the same point, a litile southeast of the zenith. Following
the arch of the sky, they ran along with immense velocity

Describe another phenomenon of a similar kind, seen {n South America about thirty
years before. Whe':l occurred the most sublime phenomenon of shooting stars of
'hll‘:‘h the world mof‘?h’e mhzmd? Ho\: wively wlu;tlﬁewltmueﬁ o :ll‘lm
the first phenomenon scene % -
rﬂ to mwp'euamm ‘what point did the meteors appear 10 emanate?} umm

toon. .
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describing in some instances, an arc of 30° or 40° in a few
seconds.

On more attentive inspection it was seen; that the meteors
exhibited three distinct varieties; the first, consisting of
phosphoric lines, ap&uently described by a point; the second,
of large fireballs, that at intervals darted along the sky, leay-
ing luminous trains, which occasionally remained in view for
2 number of minutes, and, in some cases, for half an hour or
more ; the third, of undefined luminous bodies, which remain-
ed nearly stationary in the heavens for a long time.

Those of the first variety were the most numerous, and
resembled a shower of fiery snow driven with inconceivable
velocity to the north of west. The second kind appeared
more like falling stars—a spectacle which was contemplated
by the more unenlightened beholders with great amazement
and terrour. The trains which they left, were commonly
white, but sometimes were tinged with various prismatie
colours, of great beauty.

These fireballs were occasionally of enormous size. Dr.
Smith, of North Carolina, describes one which appeared larg-.
er than the full moon rising.* “1 was,” says he, “startled
by the splendid light in which the surrounding scene was
exhibited, rendering even small ebjects quite vistble.” The
same balf, or a similar one, seen at New Haven, passed off in a
northwest direction, and exploded a little northward of the
star Capella, leaving, just behind the place of explosion, a
train of peculiar beauty. The line of direction was at first
nearly straight; but it soon began to contract in length, to
dilate in breadth, and to assume the figure of a serpent scrow-
une itself up, until it appeared like a luminous cloud of va-
pour, floating gmcefully in the air, where it remained 1o full
view for several minutes.

Of the third variety of meteors, the following are remark-
able examples:—At zoland, Ohio, a luminous body was dis-
tinetly visible in the northeast for more than an hour. It was
very brilliant, in the form of a pruning-hook,and apparently
twenty feet fong, and eighteen inches broad. It gradually

* If this body were at the distance of 11¢ miles, from the observer, it must have hﬁ
8 lameter of one mile; if at the distance of 11 miles, its dfameter was 528 feet ; a
#f raly one mile off, it must have been 48 feet in diameter. ‘These considerations
Jeave 1o doubt, that many of the meteors were bodies of large siza

‘What other appearances were observed upon more attentive inspection? Give a
more particular account. of the first varsety. Of the second. What do we know in
to the size of these fireballs? How does Dr. Smith describe one seen by him
in North Carolina? What was the aY ce of the same or a eimilar ball, as seen
at New H‘a'n‘vzm What was there peculiar in the course, and final di of It}
Buppose ‘“dwuuor 1743 110 s diszant from mmvmmm

Whas, {f &t "
Mentiat sce axamples of the v.gm mﬁg g‘f‘g&::"" What, if only one saile
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settied towaras tne horizon, until it disappeared. At Niagara
Falls, a large, luminous body, shapetr like a square table,
was seen near the zenith, remaining for some time almoet
stationary, emitting lurge streams of Tight.

The point from which the meteors seemed to emanate,
was observed by those who fixed sts position among the stars,
to be in the constellation Leo; and, according to their concur-
rent testimony, this RADIANT POINT was statio among the
stars, during the whole period of observation; that is, it did
not move along with the earth, in its diurnal revolution east-
ward, but accompanied the stars in their apparent progress
westward.

A remarkable change o{ weather from warm to cold, ac-
companied the meteoric shower, or immediately followed 1t.
In all parts of the United States, this change was remarkable
for its suddenness and intensity. In many places, the day
cheding had been unusually warm for the season, but, be-
ore the next morning, a severe frost ensued, unparalleled, for
the time of year.

In attemptlng;o explain these mysterious phenomena, it is
argued, m the first place, tkat the meteors had their origin
ieyoml the limits of our atmosphere; that they of course
did not belong to this earth, but to the regions of space exte-
rior to it. )

The reason on which this conclusion is founded is this:—All bodies near the
earth, including the phere itself, have a common motion with the earth
around its axis from west to east; but the radiant poimd, that indicated the
source from which the meteors emanated, followed the course of the stars
(rea ecast to weat; th e, it was independ of the earth’s rotation, and
consequently, st a great distance from i, snd beyond the limits of the atmos-
phere. The Aeight of the meteoric cloud, or radiamt point, shove the earth’s
surface was, aCCor to the mean average of Professor Olinsted's observa-
tions, not less than

.. That the meteors were constifuted of very light, combus-
tible materials, seems to be evident, from their exhibiiing the
actusi phenomena of combustion, they being consumed, or
converted into smoke, with intense light; and the extreme
tenuity of the substance eomposing them is inferred from the
fact that they were stopped by the resistanee of the air. Had
their quantity of matter been considerable, with so prodigious
a velocity, they would have had sufficient momentum to dash
tanem upon the earth; where the most disastrous consequences
might have followed.

In what constelilation was the point from which the meteors seemed tn radiate

changos we.s oosarved in the weather during or soon after this phenomenon Y
L I ]
tehich this heats is sustained? How Aigh w%mwmm 0sed Lo be

&Bove the ea edlm ‘yg}rlxa: dt}g ‘:t‘:hl;nowl rghgani to the lubstan“r&glr whlchl |rnev.eon
WEre Sompos: at m! ve n the consequencss. T quantity of matter
a3 besn consi rable?
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The momentum of even light bodies of such size, and in sach numbers, v
the atmosphere with such astonisbing velucity, must have produced ex-
teusive der in the at heric equilibrimin. €old air from the nppet
regions woultd be brought down to the esrth; the i of air inc
over districts of country remote from each other, [reing mutnally displaecd, -
wrald exchange places, the air of the warm latitudes be transfeyred to colder,
and that of wlﬁ latitudes, to warmer regiona.

Various hypotheses have been proposed to account for this
wonderful phenomena. The agent which most readily suggests
ftself in this, and i many other unexplained natural appear-
ances, is electricity. But no known properties of eleetricity
are miequate to aceount for the produection of the meteors, for
the motions, or for the trains which they, in many instances,
left behind them. Others, again, have referred their proximate
cause to magnetism, and to phosphoretied hydrogenr ; both
of which, however, seem to be utterly insufficient, so far as
their properties are known, to account for so unusual a phe-
nomenon.

Professor Olmsted, of Yale College, who has taken much
pains to collec? facts, and to establish a permanent theory for
the perindical recu..ence of such phenomena, came to the
conclusion, that— .

The meteors of November 13th, 1833, emanated from a
nebulous body, which was then pursuing its way along with
the earth around the sun; that this body continues lo re-
volve around the sun, in an elliptical orbit—but little in-
clined to the plane of the ecliptic, and having its aphelion
near the orbit of the earth; and finally, that the body
has a period of nearly six months, and that its perihelion
18 a little below the orbit of Mercury.

This theory, at least accommoudtes itself to the remarkable
fact, thatalmost all the phenomena of #his deserip.‘on, which
are known to have happened; have occurred in the two opposite
months of April and November. A similar exhibition of
meteors to that of November, 1833, was observed on the same
day of the week, April 20th, 1803, at Richmond, in Virginia,
Stockbridge, Massachusetts, and at Halifax, in British Amer-
ica. Another was witnessed in the autumn of 1818, in the
North sea, when, in the language of the observers, “all the
surrounding atmosphere was enveleped in one expansive sea
of fire, exhibiting the appearance of another Moscow m
flames.”

Exactly one year previous to the great phenomenon of
1833, namely, on the f2th of November, 1832, & similar me-
wetootty Firve Rk sipo e ooy re S Mt e (A Fize, Mo ing it euch
proposed to account for these meteors. To what conc_lus lon did Professor Olmstod,

ftera long Investigation, come, in regard to them? Te what remarkable facts in

such phenomena, is this the
similar phenowmens be:n ohﬂlrey"ngx; 1 At what other corresponding periois have
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teoric display was seen near MocAa, on the Red se
Capt. Hammond and crew, of the ship Restitution, abd

A geatleman in South Caroling, thus describes the effect of the phenomenom
of l?!x«l, upon his ignorant blacka:—*1was suddenly awakened by the mnet
distreasing cries that ever fell on my ears. BShrieks of horrour, and cries of
mercy, 1 could bear froin most of the negroes of three plantations, amount-
ing in_all to about six or eight huadred. While earnestly listening for the
canse, I L.eard a faint voice near the door calling my name; I arose, and
taking my sword, stood at the door. At this momeat, I heard the same voice
still beseeching me to rise, and saying, ‘O! my God, the world is on fre )
I then opened the door, and it is dificult to my which excited me most—the
awfulness of the scene, or the distressed criea of the negroes ; upwards
oue hundred lay prostrate on the ground—same speechiess, and some with
the bitterest cries, but nest with their hands raised, imploring God o mva
the world and them. The scene was truly awful ; for never did rain fall mnch
hicker, than the s fel' towards the earth; east, west, north, and south,
it was the same I

8tince the preceding went to prass, the Author has been po-
litely furnished, by Professor Olmsted, with the accom-
panying communication.

“I am happy to hear that you propose to stereotype
your ‘ Geography of the Heavens.’ It has done much, 1
believe, to diffuse a popular knowledge of astronomy, and
I am pleased that your efforts are rewarded by an ex-
tended patronage.

“ Were { now to express my views on the subject (Me-
teoric Showers) in as condensed a form as possible, I should
state them in some such terms as the following : The mete-
oric showers which have occurred for several years past on
or about the 13th of November, are characterized by four
peculiarities, which distinguished them from ordinary
shooting stars. First, they are far more numerous than
common, and are larger and brighter. Secondly, they are
in much greater proportion than usual, accompanied by
luminous trains. Thirdly, they mostly appear to radiate
from a common centre,—that is, were their paths in the
heavens traced backwards, they would meet in the same
part of the heavens: this point has for three years past,
at least, been situated in the constellation Leo. Fourthly,
the greatest display is every where at.nearly the same
time of night, namely, from three to four o’clock—a time
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sbout half way from midnight to sunrise. The meteu.s
are inferred to consist of combustible matter, because they
are seen to take fire and burn in the atmosphere. They
are known to be very light, because, although they fall
towards the earth with immense velocity, few, if any, ever
reach the earth, but are arrested by the air, like a wad
fired from a piece of artillery. Some of them are inferred
to be bodies of comparatively great size, amounting in di-
ameter to several hundred feet, at least, because they are
seen under so large an angle, while they are at a great dis-
tance from the spectator. Innumerable small bodies thus,
consisting of extremely light, thin, combustible matter,
existing together in space far beyond the limits of the at-
mosphere, are believed to compose a body of immense
extent, which has been called ‘the nebulour body.” Only
the skirts or extreme portions of this are brought down to
the earth, while the entire extent occupies many thousand,
and perhaps several millions of miles. This nebulous body
is inferred to have a revolution around the sun, as well as
the earth, and to come very near to the latier about the
13th of November each year. This annual meeting every
year, for several years in succession, could net take plaee
unless the periodic time of the nebulous bedy is either
nearly a year, or half a year. Various reasons have in-
duced the belief that half a year is the true period; but
this point is considered as somewhat doubtful. The 2odi-
acal light, a faint light that appears at different seasons of
the year, either immediately preceding the morning or
following the evening twilight, ascending from the sun in
a triangular form, is with some degree of probability
thought to be the nebulour body itself, although the exist-
ence of such 8 body, revolving in the solar system, was
inferred to be the cause of the meteoric showers, before
any connexion of it with the zodiacal light was even
thought of.”
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GENERAL PHENOMENA

OF THE

SOLAR SYSTEM.

.CHAPTER XVIIL

Oun attention has hitherto been directed to those bodies
which we see scattered every where throughout the whole
celestial concave. Thesebodies, ashasbeen shown, twinkle
with a reddish and variable light, and appear to have always
*he same position with regard to eacﬂ other. We know
hat their number is very great, and that their distance
from us is immeasurable. We are also acquainted with
their comparative brightoess and their situation. In a
word, we have before ns their few visible appearances, to
which our Imowledge of them is well nigh limited; al-
most all our reasonings in regard to them being founded
un comparatively few and uncertain analogies. Accord-
ingly our chief business, thus far, has been to_detail their
number, to describe their brightness and positions, and to
give the names by which they have been designated.

There now remain to be counsidered certain other ce-
lestial bodies, all of which, from their remarkable appear-
ance and changes, and some of them from their intimate
connection with the comfort, convenience, and even ex-
istence of man, must bave always attracted especial ob
servation, and been objects of the most intense contemplation
and the deepest interest. Most of these bodies are situ-
ated within the limits of the Zodiac. The most important
of them are, the Sun, so superior to all the heavenly bodies
for its apparent magnitude, for the light and heat which
it imparts, for the marked effects of its changes of position
with regard to the Earth; and the Moon, so conspicuous
among the hodiarn which give heht by night, and from
her soft and silvery brightness, so pleasing to behoid ; re-

‘To what particulars i knowledge of the fixed stars, those heavenly bodies which
wa have herctofore been conaiienr, well nixh confined 1 Whore are the bdios wheot
mmhwhewul'n?\sd.-lumdl ‘Which of them are the mnst important?
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markable not o ly for changes of postion, but for the
_ varied phases or appearances which she presents, ar she
wazxes from aer crescent form through all her different
stages of increase to a full orb, and wanes back again to
her former diminished figure.

The partial or total obscuration of these two bodies, which
sometimes occurs, darkness taking place even at mid-day,
and the face of night, before lighted up by the Moon’s beams,
being suddenly shaded by their absence, have always been
among the most striking astronomical phenomena, and so
powerful in their influence upon the beholders, as to fill them
with perplexity and fear. If we observe these two bodies,
we shall find, that, besides their apparent diurnal motion
across the heavens, they exhibit other phenomena, which
must be the effect of motion. The Sun during one part of
the year, will be seen to rise every day farther and farther
towards the north, to continue longer and louger above
the horizon, to be more and more elevated at mid-day,
until he arrives at a certain limit; and then, during the other
part, the order is entirely reversed. The Moon sometimes is
not seen at all; and then, when she first becomes visible,
appears in the west, not far from the setting Sun, with a slen-
der crescent form; every night she appears at a greater
distance from the setting Sun, increasing in size, until at
length she is found in the east, just as the San is sinkmng
below the horizon in the west.

The Sun, if his motions be attentively observed, will be
found to have another motion, opposite to his apparent diurnal
motion from east to west. This may be perceived distinct-
ly, if we notice, on any clear evening, any bright star, which
is first visible after sunset, near the place where he sunk
below the horizon. The f’ollowing evening, the star will
not be visible on account of the approach of the Sun, and all
the stars on the east of it will be successively eclipsed by
his rays, until he shall have made a complete apparent revo-
lution in the heavens. These are the most obvious pheno-
mena exhibited by these two bodies.

There are, also, situated within the limits of the Zodiac
certain other bodies, which, at first view,andona superﬁcinl
examination, are scarcely distinguishable from the fixed
stars. But observed more attentively, they will be seeun to

‘shine with a milder and steadier light, and besides bein
carried round with the stars, in the apparent revolution o
the great celestial concave, they wiil seem to change their

Describe the
dm‘gnmphmnnnd‘lhﬂuudlm Describe the most cbviows
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piaces in the concave itself. Sometimes they are station-
ary ; sometimes they appear to be moving from west to east,
and sometimes to {e going back a%ain from east to west;
being seen at sunset sometimes in the east, and sometimes
in the west, and always apparently changing their position
with regard to tlie earth, each other, and the other heaven-
ly bodies. From their wandering as it were, in this man-
ner, thr.ugh the heavens, they were called by the Greeks
m\arpru, planets, which sigaifies wanderers.

There also sometimes appear in the heavens, bodies of a
very extraordinary aspect, which continue visible {or a con-
siderable period, and tE:n disappear from our view ; and noth-
ing more is seen of them, it may be for years, when they
again present themselves, and take their place among the
oodies of the celestial sphere. They are distinguished from
the planets t.y a dull and cloudy appearance, and by a train
of light. As they approach the sun, however, their faint and
nebulous light becomes more and more briliinnt, aund their
train increases in length, until they arrive at their nearest
Eoim of approximation, when they shine with their greatest

rilliancy. As they recede from the Sun, they gradually
lose their splendour, resume their faint and nebulous appear-
ance, aud their train diminishes, until they entirely disap-
ar. They have no well defined figure ; they seem to move
in every possible direction, and are found in every part of
the heavens. From their train, they were called by the
Greeks rounre:, comets, which signifies having long hair.

The causes of these various phenomena must have early
constituted a very natural subject of inquiry. Accordingly,
we shall find, if we examine the history of the science, that
in very early times there were many speculaticns upon
this subject, and that different theories were adoptcd to ac-
count for these celestial appearances.

The ians, Chaldeans, Indians, and Chinese, early possessed many astro-
nomical s, many obaervations of important ghenomen., and many rules
and methods of astronomical calculation; and it has been imagined, that they

had the ruins of a grest system of astronomical sclence, which, in the earliest
ages of the world, had been carried to s great degree of perfection, and that

while the principles and expl ions of the were lost. the isolated,
unconnecied facts, rules of calculation, and ph th Ives, r
ed. Thus, the Chinese, wha, it is generally agreed, p the oldest auth

tic observations on record, have recorded in their annale, a con‘u.ncuon of
five planets at the same time, which hlpscned 2461 years before Christ, or 100
years before the flood. By mathematical calculation, it is ascertained that this
conjunction reslly occurred at that time. The first observation of a solar
eclipse of which the world has sny knowledg(é, was made by the Chinese, 2128
years befors Christ, or 220 years after the deluge. 1t scems, also, that the
Chinese understood the method of calculating eclipses; for, it is said, that the

Mdothuyda-irtﬁrmr Dunrlnetb-ct'u':eh. Whu‘nuhﬂ;‘u
derived 1 WAas eriental nations car. Wm POTIGNE S8TONCIMS
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empero: was so trritated against the great officersof state for neglecting to pre-
dict the eclipse, that he caused them to be put to death.* The astronomical
epoch of the Chinese, according to Baillf:, commenced with Feld, their first
emperor, who flourished 2952 years belore the Christian era, or about 350
yeasrs before the deluge. 1If it be asked how the knowledge of this antedia-
vian astronoiny was preserved and transuwitted, it is said that the columnas on
whicli it was registered have survived the deluge, und that those of Egypt are
only copies which have become originals, now that the others have been for
gotten. The Indians, also, profess W have many celestial observations of &
very early date. The Chaldeans have been justly celebrated in ell ages for
their astronomical observations. When Alexander took Babylon, his precep-
tor, Callisthenes, found a series of Chaldean observations, made in that city,
and exiending back with little interruption, through a period of 1903 years pre-
ceding that event. This would carry us back to at least 2234 years before the
birth of Christ, or to about the time of the dispersion of mankind by the con-
fusion of tongues. Though it be conceded, that upon this whole period in the
history of the science, the abscurity of very remole-ln:i?uity must necessari.
ly rest, still it will remain evident that the phenowmena of the heavenly bodies
ihnd been observed with great attention, and had been a subjéct of no ordinary
nterest.

But however numerous or important were the obscrvations of oriental an-
tiguity, they were never reduced to the shape and aymmetry of a reguiar
Bystem.

The Greeks, in all probability, derived many notions in regard to this sc:
ence, and many facts and observations, from Egypt, the great fountain «f an-
cient learning and wisdow, and mainy were the speculations and hyﬂglhenes
of their philosophers. In the fabuious period of Grecian history, Atlas, Her-
cules, Linna, and Orpheus, are mentioned as persons distinguished for their
knowledge of astronomy, and for the improvements which they made in the
science. But in regard to this pericd, little is known with certainty, and it
must be considered, as it is termed, fabulous,

The first of the Greek philosophers who taught Astrono
my, was Thales, of Miletus. He flourished about 64C
years before the Christian era. Then followed Anaximan
der, Apaximenes, Anaxagoras, Pythagoras, Plato.—Some
of the doct.ines maintained by these philosophers were, that
the Earth was round, that it had two motions, a diurnal mo-
tion on its axis, and an annual motion around the Sun, that
the Sun was a globe of fire, that the Moon received her light
from the Sun, that she was habitable, contained mountains
seas, &c.; that her eclipses were caused by the Earth’s
shadow, that the planets were not designed merely to adorn
cur heavens, that they were worlds of themselves, and that
the fixed stars were centres of distant systems. Some of
them, however, maintained, that the Earth was flat, and
others, that though round, it was at rest in the centre of the
universe.

When that distinguished school of philosophy was estab-
lished at Alexandria, in Egypt, by tge munificence of the

E;'“ is w%u known t::nn!. ;fhaghmese have, from ﬁmeorimmcmorid, e(')‘r)n;ldemilm Bo.ls
lipees and Conjunctions planets, as prognostica of impertance to Empire,
that they have been predicted as a ruatter of'é’zm policy. P

Qive some instances. Were these facia, however, reduced $o0 & science? When.
it Drobadie, thai the Grecks derived thetr first notions of astronomy? What is the
B fusnen Vet Gl S eptior i o D g bt e, &
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sovereigns to whom that portion of Alexander’s empire had
tallen, astronomy received a new impulse. It was now, in
the second century after Christ, that the first complete sys-
tem or treatise ot astronomy, of which we have any know-
ledge, was formed. All before had been unconnected and
incomplete. Ptolemy, with the opinions of all antiquity
and of all the philosophers who had preceded him, sprea(i
out before him, composed a work in thirteen books, called
the Meyakn Bwradis, or Great System. Rejecting the doe-
trine oty Pythagoras, who taught that the Sun was the centre
of the universe, and that the Earth had a diurnal motion on
its axis and an annual motion around the Sun, as contrary
o the evidence of the senses, Ptolemy endeavoured to ac-
count for the celestial phenomena, by supposing the Earth
to be the centre of the universe, and all the heavenly bodies
to revolve around it. He seems to have entertained an idea
in regard to the supposition, that the Earth revolved on its
axis, similar to one which some entertain even at the pre-
sent day. “If,” says he, “there were any motion of the
Earth common to it and all other heavenly bodies, it would
certainly precede them all by the excess of its mass being
so great ; and animals and a certain portion of heavy bodies
would be left behind, riding upon the air, and the Earth
itself would very soon be completely carried out of the

heavens.”
In explaining the celestial ph , however, upon his hypothesis, he
met with a diffficulty in the apparently stationary attitude and retrograde mo
tions which he saw the planets sometimes have. To explain this, however,
he supposed the planets to revolve in-&wall circles which he calied epi-
eycles, which were, at the same time, carried around the Earth in er
circles, which he called deferents, or carrying circles. In following out his
th2ory and applying it to the explanation of different phenomena, it hecame
necessary to add new epicycles, and to have recourse to other expedients, @
until the systemn became unwieldy, cumbrous, and complicated. This
theory, although astronomical observations continued to be made, and some
distinguished astronomers appeared from time {o time, was the prevailing
theory until the middie of the 15th century. It was not, however, always
received wich implicit confidence; nor were its difficulties aloays entirely

reciatud.

Alphonso X., king of Castile, who flourished in the 13th century, when
contemplating the doctrine of the epicycles, exclalmed, * Were the universe
thus consiructed, if the deity had called me to his copncile at the creation
of the world, I could have given hiin good advice.”” He did not, however,
mean any impiety or irreverence, except what was dire ted against the system
of Prolemy. , .

Abouat the middle of the 15th century, Copernicus, a
native of Thorn in Prussia, conceiving a passionate attach-

ment to the study of astronomy, quitted the profession of

When was tho first lete system of A written, and by whom? In how
many books was it comprised, and what was tho work called? What was the
system of Ptolemy? How did Piolemy explain the alations and retrograduations
the planeis? ﬁow long was the system of Ptolemy the prevailing system? Wi
d licit confidence? Who eluihl' ?

7 with tmp bed a2 new System
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medicine, and devoted himself, with the most intense ardour,
to the study of this science. ‘ His mind,” it is said, wuad
long been imbued with the idea that simplicity and harmeny
should characterize the arrangements of the planetary sys-
tem. [n the complication and disorder which, he saw,
reigned in the hypothesis of Ptolemy, he perceived insuper-
able objections to its being considered as a representation of
nature.”

In the opinions of the Egyptian sages, in those of Pytha-
goras, Philolaus, Aristarchus and Nicetas, he recognised his
own earliest conviction that the Earth was not the centre of
the universe. His attention was much occupied with the
speculation of Martinus Capella, who placed the Sun be-
tween Mars and the Moon, and made Mercury and Venus
revolve around him as a centre, and with the system of Ap-
pollonius Pergceus, who made all the planets revolve around
the Sun, while the Sun and Moon were carried around the
Karth in the centre of the universe.”

The examination, however, of these hypotheses, gradual-
ly expelled the difficulties with which the subject was beset,
and after the labour of more than thirty years, he was per-
mitted to se2 the true system of the universe. The Sun he
considered as irnmoveable, in the centre of the system.
while the earth revolved around him, between the orbits of
Venus and Mars, and produced by its rotation about its axis
all the diurnal phenomena of the celestial sphere. The
other planets he considered as revolving about the Sun, in
orbits exterior to that of the Earth. (See the Relative Po-
sition of the Planets’ Orbits, Plate 1. of the Atlas.)

Thus, the stations and retrogradations of the planets were
the necessary consequence of their own motions, combin-
ed with that of the Earth about the Sun. He said that
“by long observation, he discovered, that if the motions
of t{e planets be compared with that of the Earth, and be esti-
mated according to the times in which they perform their
revolutions, not unly their several appearances would fol-
low from this hypothesis, but that it would so connect the
order of the planets, their orbits, magnitudes, and d.stanc
and even the apparent motion of the fixed stars, that it woul
be impossible to remove one of these bodies out of its place
without disordering the rest, and even the whole of the uni-
verse also.”

Scvn after the death of Copernicus, arose Tycho Brahe,

V(htledbimh)d‘oubtm yotem of Ptolemy ) ﬂa'hzuhﬂsw the
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vorn at Knudstorp, in Norway, in 1546. Buch was the
dwstinetion which he had attained as an astronomer, that
when dissatisfied with his residence in Denmark, he had re-
solved to remove, the king of Denmark, learning his inten-
tions, detained him in the kingdom, by presenting him with
the canonry of Rothschild, with an income of 2000 crowns
perannum. Headded tothis sum a pension of 1000 crowns,
gave him the island of Huen, and established for bim an ob
servatory at an expense of about 200,000 crowns. Here
Tycho continued, for twenty-one years, to enrich astronomy
with his observations. His observations upon the Moon
were important, and upon the planets, numerous and precise,
and have formed the data of the present generalizations in
astronomy. He, however, rejecied the sysiem of Coperni-
cus ; considering the Earth as immoveable in the centre of
the system, while the Sun, with all the planets and.comets
revolving around him, performed bhis revolution around the
earth, and, in the coutse of twenty-four hours, the stars also
revolved about the central body. This theory was not as
simple as that of Copernicus, and involved the absurdity of
making the Sun, planets, &c. revolve around a body com-
paratively insigunificant. :

Near Lﬁe close of the 15th century, arose two men, who
wrought most important changes in the science, Kepler,
and Galileo, the former a German, the latter an Italian.

- Previous to Kepler, all investigations proceeded upon the
supposition that the planets moved in circular orbits, which
bad been a source of much error. This supposition Kepler
showed to he false. He discovered that their orbits were
ellipses. The orbits of their secondaries or moons he also

found to be the same curve. He next determined the di-- °

mensions of the orbits of the planets, and found to what
their velocities in their motions through their orbits, and the
times of their revolutions, were proportioned; all truths of
the greatest importance to the science.

‘While Kepler was making these discoveries of facts, very
essential for the explanation of many phenomena, Galileo
was discovering wonders in the heavens never before seen
by the eye of man. Having improved the telescope, and
applied it to the heavens, he observed mountains and valleys
upon the surface of our Moon ; satellites or secondaries

‘What mducements did the king of Denmark offer him to remain in the ki 1 How
long did he continue to make observations in his in the island of Huen? How
the heavenly bodies , in his system? Whats tyd:dllmvolve.L,W_hn

lnstrious astronomers several im t discoveries soon ti
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were discovered revolving about Jupiter; and Venus, as’
_opernicus had predicted, was seen exhibiting all the differ-
ent phases of the Moon, waxing and waning as she dovs,
through various forms. Many minute stars, not visible to
the naked eye, were descried in the milky-way ; and the
largest fixed stars, instead of being magnified, appeared to
be small brilliant points, an incontrovertible argument in fa-
vour of their immense distance from us. All bis discoveries
served to confirm the Copernican theory, and to show the
absurdity of the hypothesis of Ptolemy.

Although the general arrangement and motions of the
planetary bodies, together with the figure of their orbits,
had been thus determined, the force or power which car-
ries them around in their orbits, was as ye! unknown.
The discovery of this was reserved for the illustrious New-
ton.* By regecling on the nature of gravity—that power
which causeés bodies to descend towards the centre of the
earth—since it does not sensibly diminish at the greatest dis-
tance from the centre of the earth to which we can attain, be-
g as powerful on the loftiest mountains as it isin the deep-
est caverns, he was led to imagine that it might extend to the
Moon, and 'that it might be the power which kept her in her
orbit, and caused her to revolve around the Earth. He wus
next led to suppose that perhaps the same power carried the
Krimary planets around the Sun. By a series of calculations,

e was enabled at length to establish the fact, that the sume
force which determines the fall of an apple to the Earth, car-
ries the moons in their orbits around the Elanets, and the
planets and comets in their orbits around the Sun.

To recapitulate briefly: the system, (not hypothesis, for
much of it has been established by mathematical demonstra-
tion,) by which we are now enabled to explain with a beauti-
ful simplicity the different phenomena of the Sun, planets,
moons, and comets, is, that the Sun is the central body in
the system ; that the planets and comets move round him in
clliptical orbits, whose planes are more or less inclined to
each other, with veloeities bearing to each othert a cer-
tain ascertained relation, and in times related to their dis-
tances ; that the moons, or secondaries, revolve in like man.
ner, about their primaries, and at the same time accompany

";'l;lh:oﬂilwveqorNewtonwuinm ipated by Copernicus, Kepler
e.
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by w=ans of the fixed stars.
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them in their motion around the Sun ; all meanwhile revol-
ning on axes of their own ; and that these revolutions in their
osbits, are produced by the mysterious power of attraction,
The particular mode in which this system is agplied to the
explanation of the different phenomena, will be exhibitca
as we proceed to consider, one by one, the several bodies
above mentioned.

These bodies, thus arranged and - thus revolving, const1
tute what is termed the solar system. The planets have
been divided into two classes, primaries and secondaries.
The latter are also termed moons, and sometimes satellites.
The primaries are those which revolve about the Sun, as
n centre. The secondaries are those which revolve about
the primaries, There have been discovered eleven prima-
ries ; namely, Mercury, Venus, the Earth, Mars, Vesta,
Juno, Ceres, Pallas, Jupiter, Saturn, and Herschel ; of which,
Mercury is the unearest to the Sun, and the others follow,
in the order in which they are named. Vesta, Juno, Ceres,
and Pallas, were discovered by means of the telescope, and,
because they are very small, compared with the others, are
called asteroids. There have been discovered, eighteen
secondaries. Of these, the Earth has one, Jupiter four,
Saturn seven, and Herschel six. All these, except our
Moon, as well as the asteroids, are invisible to the naked
eye.

Plate 1, of the Atlas,  exhibits a plan of the Solar S8ystem,” coinprising the
relative magnitudes of the Bun and lanets ; their comparative distances from
the 8un, and from each other; the position of their orbits, with respect to
each other, the Earth and the Sun; together with many other particulars
which are explained on the map. There, the first and most prominent object
which claima attention, ia the representation of the Sun’s circumference, with
its deep radiations, bounding the upper margin of the map. It is apparent,
however, that this segment s hardly one sizth of the whole circumnference of
which it is a part. ere the maY sufficiently large to admit the entire orb
of the 8un, even upon 8o diminutive a scale as there represented, we should
thea see the Sun and Planets in their just proportions—the dismeter of the
former being 112 times the diameter of the Earth.

1t was intended, originalli, to represent the Earth upon a ecale of one inch
#n diameter, and the other bodies in that proportion; but it was found that it
would increase the map to 4 times its size; and hence it became necessary to
wssame a scale of half an inch for the Earth’s diameter, which inakes that of
she Sun 56 inches, and the other bodies, as represeanted upon the map.

The relative position of the Planets’ Orbits is also represented, on a scale
a8 large as the sheet would permit. Their relative distances from the Sun as 8
zentre, and from each other, are there shown correctly : But had we wished
to enlarge the dimensiocs of these orbits, so that they would exactly corres-
pond with the scale to which we have drawn the planets, the map must have

een nearly 4 miles in length. Hence, says Sir John Herschel, * the idea that

‘What is meant by the Solar System 7 Tnto what two classes have the planets been di
vided 7 Define a primary planet. Define a secondary planet. How many primary plan

eta have been discovered? What are their names, and what the order of their distance
-fromthesun? Which of them were discovered by means of the telescope? Why are
thes¢ asteroids? _{{ow many secondaries have heen discovered ¥ How are they
distritwuted amang the primaries ? ich of the primarics and secondaries are invisible
o the naked eye? i
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we ean convey correct nations on this snbject, by drewing cirvies o paper
is out of the question.”

To Nlustrate this.—Let us suppose ourseives standing on an extended ﬂmq
or field of ice, and that a globe 4 feet 8 inches in di ia placed in the
centre of the plane, to represent the Bun. Having cut out of the map, the
dark circles repreuntlngothe planets, we may proceed to arrapge them in
their respective orbits, about the Sun, as follows :

First, we should take Mercury, about the size of & small currant, and place
it on the circumference of a circle 194 feet from the Sun ; this circle would
represent the orbit of Mercury, in the proper ratio of its magnitude, Next,
we should take Venus, about the size of a rather small cherry, and place it on
a circle 362 feet from the Sun, to represent the orbit of Venus: Thea would
come the Earth, aboat the size of a cherry, revolving in an orbit 500 feet from
the Sun :—After the Earth, we should &hce Mars, about the size of a cranber-
ry, on a circle 762 feet from the Bun :—Neglecting the Asteroids, some of which
would not be larger than a pin’s head, we should place Jupiter, hardly equal
to a moderate sized melon, on acircle at the distance of half a mile (2601 feet)
from the Bun ;—Saturn, somewhat less, on a cirle nearly a miile (4769 feet)
from the Sun; and last of sll, we should place Herschel, about the size of &
Eeu'.h, on the circumference of & circle nearly 2 miles (9591 feet) from the

un

To imi the motions of the planets, in the ab tioned orbits, Mercu-
ry must describe its own diameter in 41 seconds; Venus, in 4 minutes 14
seconds ; the BEarth, in 7 minutes; Mars, in 4 da; J Y
}%2 ri.ourl 56 minutes ; Saturn, in 3 hours 13 minutes ; and Herschel, in2 hours

minutes.

Many other interesting subjects are embraced in Piate 1; but they sre
either explained on the map, or in the frUnwing Chapters, to which they res-
pectively relate.

CHAPTER XIX.
THE SUN.

The sun is a vast globe, in the centre of the solar system,
dispensing light and heat to all the planets, and govern-
ing all their motions.

It is the great parent of vegetable life, giving warmth te
the seasons, and colour to the landscape. Its rays are the
cause of various vicissitudes on the surface of the earth and
in the atmosphere. By their agency, all winds are pro-
duced, and the waters of the sea are made to circulate in
vapour through the air, and irrigate the land, producing
springs and rivers.

The Sun is by far the largest of the heavenly bodies
whose dimensions have been ascertained. Its diameter is
something more than 887 thousand miles. Consequently, it
contains a volume of matter equal to fourteen hundred
sand globes of the size of the Earth. Of a body so vast
its dimensions, the human mind, with all its efforts, can

Mention some of the effects od-by the Sun, What is its magnitade
zlth.um dmmhvdymlzoﬂnm":m mmmﬂtm

1 How much larger is the Sun than the Earth)
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form noadequate conoception. The whole distance between
the Earth and the Moon would not suffice to embrace one
third of its diameter.

Here let the student refer to Plate I. where the Relative Magnitudes of the
Sun sad Planets are exhibited. Let him compare the segment of the Sun’s
circumference, as there represented, with the entire circumference of the
Earth. They are both dzawn upon the same scale. The segment of the Sun’s
circamference, since & is aimost a straight line, must be a very small I:n of
what the whole circamference would be, were it represented entire. t the
student understand this diagram, and he will be in some measure able to con-
ceive how like a mere point the Earth is, compared with the Sun, and to form
in his mind some image of the vast magnitude of the latter.

‘Were the Sun a hollow sphere, perforated with a thousand
openings to admit the twinkling of the luminous atmosphere
around it—and were a globe as large as the Earth placed
at its centre, with a satellite as large as our Moon, and at
the same distance from it as she 1s from the earti), there
would be present to the eye of a spectator on the interior lqlobe,
a universe as splendid as that which now appears to the un-
instructed eye—a universe as large and extensive as the
whole creation was conceived to be, in the infancy of astron-
omy.

. The next thinﬁ which filla the mind with wonder, is the

distance at which so greata body must be placed, to occupy,
apparently, so small a space in the firmament. The Sun’s
mean distance from the Earth, is twelve thousand times the
Earth’s diameter, or a little more than 93 millions of miles.
We may derive some faint conception of such a distance,
by considering that the swiftest steamhoats, which ply our
waters at the rate of 200 miles a day, would not traverse it
10 thirteen hundred yeare; and, that a cannon ball, flying
night and day, at the rate of 16 miles a minute, would not
reach it in eleven years.

The Sun, when viewed through a telescope, presents tho
appearance of an enormous glube of fire, frequently in &
state of violent agitation or ebullition; dark spots of irregu-
lar form, rarely visible to the naked eye, sometimes pass
over his disc, from east to west, in the period of nearly
fourteen days.

These spots are usually surrounded by a rnumbn, and
that, by a margin of light, more brilliant than that of the
Sun. A spot when first seen on the eastern edge of the
Sun, appears like a line which progressively extends in
breadth, till it reaches the middle, when it begins to contraet,

What the Earth and the Moon, with the di-
of the Sun? QGive some illustration to onable us to conceive of the of
Sup. What is the distance of tho Sun the Earth? Gi illeat toon-



and ultimately disappears, at the western edge. In some
rare instances, the same spots re-appear on the east side,
and are permanent for two or three revolutions. But, as
a general thing, the spots on the Sun are deither permanent
nor ugniform. Sometimes several small ones unite intos
large one; and, again, a large one separates into numer
ous small ones. Some continue several days, weeks, and
even months, together; while others appear and disappear
in the course of afew hours. Those spots that are formed
gradually, are, for the most part, as gradually dissolved
whilslt those that ate suddenly formed, generally vanish as
quickly.

It is the general opinion, that spots on the Sun were
first discovered by Galileo, in the beginning of the year
1611 ; though ScKeiner, Harriot, and Fabricius, observed
them about the same time. During a period of 18 years
frora this time, the Sun was never %ound entirely clear of
spots, excepting a few days in December, 1624 ; at other
times, there were frequently seen, twenty or thirty at a
time, and in 1625, upwards of fifty were seen at once.
From 1650, to 1670, scarcely an{ spots were to be seen ;
and, from 1676, to 1684, the orb of the Sun presented anun
spotted disc. Since the beginning of tne eighteenth cen
tury, scarcely a year has passed, in which spots have nor
been visible, and frequently in great numbers. In 1799,
Dr. Herschel observed one nearly 30,000 miles in breadth.

A single d of U e, on the Sun’s disc, as seen from tha
earth, corresponds to 462 miles; and a circle of this diameter (containing there-
fore nearly 220,000 square miles)is the least space which can be distinculy dis-
cerned on the Sun as a visidle area, even by the most powerful glasses. Spols
have been obzerved, however, whoge linear diameter has been wnore than
44,000 miles; and, if some records are to be trusted, of even still greater
extent.

Dr. Dicx, in a letter to the author, says, “I have for many years examined
the solar spots with considerable minuteness, and have several times secn
spots which were not less than the one twenty-fith partof the Sun’s diameter,
which would make them about 22,192 miles in diameter, yet they were visible
neither to the naked eye, nor through an opera glass, magn!fyins about three
times. And, therefore, if any spots have been visible to the naked eye—which
we must helieve, unless we refuse respectable testimony—they could not
have been much less than 50,000 miles in diameter.”

The apparent motion of these spots over the Sun’s sar-
face, is continually varying in its direction. Sometimes
they seem to move across it in straight lines, at others in
curve lines. These phenomena may be familiarly illustra-
ted in the following manner. .

Do the same spots ever re-appear on the eest side ) Alethe spots generally permanest
wd uniform ¥ ﬁmuﬁ‘.m‘uﬁ"msuf“w»ﬁmz nel P ﬁ;(d.iseover
o] spu's on the Bun? Who else observed them nut&:aumehme1 hat was the -
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ahere the spot enters, and 7 the point where itleaves the Sun’s disc. At the
end of November, and the beginning of Decembsr, tne apot will ugyear 10
move downwards, across the Sun’a disc, from left to right, describing the
mtraight linea M m, Fig. 1; soon after this period, these lines begin gndually
to be inflected towards the north, till about the end f February, or the begin
ningb:f March, when they describe the curve lines represented in Fig. 2. Aftet
the begioning of March, the curvature decreases, till the latter end of May, or
the beginning of June, when they again describe straight lines tending up-
as in Fig. 3. By and by these straight lines begin to be inflected doton-
wards, till about the beginning of Beptember, when they take the form of a
surve, having its convex side towards the south pole of the Bun, as in Fig. 4

As these phenomena are repeated every year, in the
same order, and belong to all the spots that have been per-
ceived upon the Sun’s disc, it is concluded, with good rea-
son, that thase spots adhere to the surface of the Sun, and
revolve with it, upon an axis, inclined a litue to the plane
of the ecliptic. The apparent revolution of a spot, from any
particular point of the Sun’s disc, to the same point again,
1s accomplished in 27 days, 7 hours, 26 minutes, and 24 se-
conds; but during that time, the spot has, in fact, gone
through one revolution, togetLer with an arc, equal to that
described by the Sun, in his orbit, ip the same time, which
reduces the time of the Sun’s actual rotation on his axis, to
25 days, 9 hours, and 36 minutes. . .

The part of the sun’s disc not occupied bKnsYots, is far
from being uniformly bright. Its ground is finely mottled
with an appearance of minute, dark dots, or pores, which,

IUuatrats thess phonomena by diagrams. ‘What eonclusions have been drawn from -
e e Bt e e e e abien Wbt i ihe acui firme o8
oupied by mmvolulinn of the spot, and of course by the 8un on its axis?

L
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attentively watched, are found to be in a constant state ot

change.

Wﬁt the physical organization of the Sun may be, is ¢
question which astronomy, in its present state, cannot solve.
{t seems, however, to M@ surrounded by an ocean of inex-

- haustible flame,.with dark spots of enormous size, cow and
then floating upon its surface. From these phenomena, Sit
W. Herschel supposed the Sun to be a solid, dark body, sur-
reunded by a vast atmosphere, almost always filled with
luminous clouds, occasionally opening and disclosing the
dark mass within. The speculations of Laplace were dif-
ferent. He imagined the solar orb to be a mass of fire, and
the violent effervescences and explosions seen on its surfac
to be occasioned by the eruption of elastic fluids, forme
in its interior, and the spots to be enormous ‘caverns, like
the craters of our volcances. Others have conjectured
that these spots are the tops of solar mountains, which are
sometimes left uncovered by the luminous fluid in which
they are immersed.

mong all the conflicting theories that have been ad-
vanced, respecting the physical constitution of the Sun, there
is none entirely free from objection. The prevailing one
seems to be, that the lucid matter of the Sun is neither a
liquid substance, nor an elastic fluid, but that it consists of
luminous clouds, floating in the Sun’s atmosphere, which
extends toa great distance, and that these dark spots are the
opaque body of the Sun, seen through the openings in his
atmosphere. Herschel supposes that the density of the lu-
minous clouds need not be greater than that of our Aurora
Borealis, to produce the effects with which we are ac-
quainted. -

The similarity of the Sun, to the other globes of the sys-
tem, in its supposed solidity, atmosphere, surface diversified
with mountains and vallies, and rotation upon its axis, has
led to the conjecture that it is inhabited, like the planets, by
beings whose organs are adapted to their peculiar circum-
stances. Such was the opinion of the late Dr. Herschel,
who observed it unremittingly, with the most powerful tele-

' scopes, for a period of fifteen years. Such, too, was the

opinion of Dr. Elliott, who attributes to it the most delight-
ful scenery ; and, as the light of the Sun is eternal, so, he

ave we been able to determine v-hat the ical organization of the Sun is? Whet
waa the theory of 8ir W. Heruchel i regard plohd.:l:ll i ;‘.Whll was that of Lapiaec1
Whau-thpnvuh‘“:.heorn ‘What circumatances have led to the that
o e Snremitog, Lt ot pomea et W et e

m:uundhr.lliohml"empoinn t po ! the
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magined, were its seasons. Hence he infers tnat this
luminary offers one of the most blissful habitations for mtel-
higent beings of which we can conceive.

MERCURY.

‘MEeRCURY is the nearest planet to the Sun’that has yet
been discovered ; and with the exception of the asteroids,
is the smallest. Its diameter is only 2984 miles. Its bulk
therefore is about 183 times less than that of the Earth. It
would require more than 20 millions of such globes to com-
pose a body equal to the Sun.

Here the student should refer to the diagrams, exhibiting the relattve magm
tudes and distances of the Sun and ets, Plate L. And whenever this sub-
jeet recurs in the course of this work, the student should recur to the figures
of this plate, until he is able to form in his mind distinct conceptions of the

! itudes and dist of all the 1phneu. The Bun and planets
being spheres, or nearly so, their relative bulks are estimated 'by comparing
the cubes of their diameters# thus, the diameter of Mercury being 2984 mile
and that of the earth 7924 ; their bulks are as the cube of &1, to the cube of
7924, or as 1 to 18}, nearly.

It revolves on 1ts axis from west to east in 24 hours, 5
minutes, and 28 seconds; which makes its day about 10
minutes longer than ours. It performs its revolution about
the Sun in a few minutes less than 88 days, and at 2 mean
distance of nearly 37 millions of miles. The length of
Mercury’s year, therefore, is equal to about three of ourg
months.

The rotation of a ‘)hne: on its axis, constitutes its day ; its revolution about
the Sun constitutes its year.

Mercury is not only the most dense of all the planet
but receives from the Sun seven times as much light an
heat as the Earth. The truth of this estimate, of course,
depends upon the supposition that the intensity of solar light
and heat at the planets, varies inversely as the squares of
their distances from the Sun.

This law of analogy, did it exist with rigorous identity at
all the planets, would be no argument against their being
inhabited ; because we are bound to presume that the All-

‘What is the distance of Mercury from the Sun? Whatis its magnitude compared with
that of the otber planets? What' is its dimmeter? How many such bodies would it re-
quire to compase a body equal to the Sun) How are tha ralative bulis of the planets ese
timaged? In what direction does it revolve on its axis, and what time does it occupy in
the revolation? In how long time does it perform its revolution about the Ban? What is its
noon distance from the Sun?  What, then, is the length of its year, compared with ours
WRat sneasures o planel’s day? What meaaures its year? Whatis the density
Moereury, compared with that of the other planets? How much light and heat does it re
eeive, wm{mred with the Earth7 On what lu&ponhm does the truth of this estimate
depend? 1f this were really the fact in 1ogard to the planets, would i be any argumen
aguinat their being inhabited ?
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wise Creator has attempered every dwelling place m fus
empire to the physical constitution of the beings which he

has placed in 1t.
¥rom a variety of facts which have been observed ik relation to the prodac-
tion of ealori=, it does not appear probable, that the degree of heat on the sur-
face of the differcat planets depends on their respective distances from the
Sun. It is more pruswole, that it depends chiefly on the distribution of the
substance of caloric on the surfaces, and throughout the atmospheres of these
bodiea, in diffrrent auantities, lccordinilo the different situations which they
occupy in the uwt syslem ; and that these differsat quantities of caloric are
put into action vy liw iufluence of the solar rays, so as to produce that degree
of sensibie hemt requivite to the wants, and to the greatest benefit of each
of the planets. On this hngolheais. which is corroborated by a great variety
of facts and experiments, there may be no more sensible heat exggﬁenced
y timea

on the planet Mercury, than on the surface of Herschel, which is
farther removed from the Sun.

Owing to the dazzling brightness of Mercury, the swift-
ness of its motion, and its nearness to the Sun, astronomers
have made but comparatively few discoveries respecting
. When viewed through a telescope of considerable
magnifying power, it exhibits at different periods, all the
various phases of the Moon; except that it never appears
quite ful{: because its enlightened hemisphere is never turned
directly towards the Earth, only when it is bekind the Sun,
or so near to it, as to be hidden by the splendour of its
beama. Itsenlightened hemisphere being thus always turn-
ed towards the Sun, and the opposite one being-always dark,
prove that it is an oga(i:le body, similar to the Earth, shining
only in the light which it receives from the Sun.

. 'Kbe rotation of Mercury on its axis, was determined from
-he daily position of its horns, by M. Schroeter, who not
only discovered spots upon its surface, but several mountains
in 1ts southern ﬁgmisphere, one of which was 104 miles
lAigh :—nearly three times as high as Chimborazo, in South

merica.

It is worthy of observation, that the highest mountains which have been dis-

covered in Mercury, Venus, the Moon, and perhaps we may add the Earth, are
Al situated in their gouthern hemlsphéreu. P .

Durinﬁ few days in March and Agpril, August and Seg
tember, Mercury may be seen for several miinutes, in t

morning or evening twilight, when its greatest elongztions
happen in those months ; in all other parts of its orbit, it is
too near the Sun to be seen by the naked eye. The greatest

On what does the degree of heat at the different planets prodadly depend? Why

been ahle% make but ommmﬁve y few dh’:nsnezly respecting Mer-

eary? What -i:upyunnoe when viewed through a telescope of considerable mngn&

ng power it circumstances prove that it is an opaque body, shining only wi

of the sun? How was the mtation of Mercary on ita axis determined, and Zy whom1
at did he discover on ita surfice? What was the altitude of the highest mountain

yhg.h he saw 1 In which hemisphers are the highest mountaing which have deem

rzaé::rgl 151': Dé:m:;y Vemus, mhﬁ the M‘j.:n, altui;"u-i 7 l:):a tlwfunm:facx exisl i

Duri; Wi mon;i 18 erc : )
' what parts of the day?  Why is it visible at thesye !imeo‘."znd nﬁ'&gﬁffr dags,




distance that 1t ever departs from the Sun, on either side,
varies from 16° 12/, to 28° 48/, alternately.

The distance of a planet from the Sun, as seen from the Earth, (measared in
degrees,) is called its elongation. The grealest absolule distance of & L]
from the Sun is denowminated its aphelion, and the least its perihelion. N the
diagram, exhibiting the Relative Position of the Planets’ Orbits, {Plate I.] these

ints are represented by little dots in the orbits at the extremities of the right
mel which meet them; the Perihelion poiats being above the Ecliptic, the
Aphelion points below it.

The revolution of Mercury about the Sun, like that of all
the planets, is performed from west to east, in an orbit which
i nearly circular. Its apparent motion as seen from. the
earth, is, alternately, from west to east, and from east to west,
nearly in straight lines ; sometimes, directly across the face
of the Sun, but at all other times, either a little above, or a
little below it.

Being commonly immersed in the Sun’s rays in the
evening, and thus continuing invisible till it emerges from
them in the morning, it appeared to the ancients like two
distinct stars. A long series of observations was requisite,
before they recognised the identity of the star which was
seen to recede from the Sun in the morning with that which
approached it in the evening. But as the one was never
seen until the other disappeared, both were at last found to
be the same planet, which thus oscillated on each side of
the Sun. .

Mercury’s oscillation from west to east, or from east to
west, is really accomplished in just half the time of its revo-
lution, which is about 44 days; but as the Earth, in the mean-
time, follows the Sun in the same direction, the apparent
clongations will be prolonged to between 55 and 65 days.

The passage of Mercury over the Sun’s disc, is deno-
minated a Transit. This would happen in every revo-
lution, if the orbit lay in the same plane with the orbit of
the Earth. But it does not ; it cuts the Earth’s orbit in two
opposite points, as the ecliptic does the equator, but at an
angle three times less.

See dingram, Relative Position of the Planets’ Orbits, and their Inclination
to the Plane of the Ecliptic. [Plate 1.] The dark lines denote sections in the
planes of the planets’ orbits. The dotted lines continued from the dark lines
denote the inclination of the orbits to the plane of the Ecliptic, which inclina.

tion is marked in figures on them. Letthe student fancy as many circulas
pieces of paper, intersecting each other at the several angles of inclination

‘What are the greatost distanoss which it departs from the Sun, on either side 7 WAst
i# the Elongation of a planet? What is its Aphelion? Whai is its Perthelion? in
what direction does Mercury revolve about the S8un7 What is the figureof its orbit? De-
scribe its apparent motion, as seen from the Earth. How did it appear to the ancients |
‘What was the cause of this n%eamnee 7 How were theso apparently two distinct stars
at last found to be but one 3 What is the actual period of each elongation of Mercury?
What the apparen’ period? What is the cause of this difference}  What does the expros-
sion, wransit omeliré;'ncnd'yl ‘Why docs it not make a transit at every revolution?
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wmarked o this and he will be enabled to nnaerstand more easky
what is meant by the inclination of the planets’ orbita.

It will be perceived on the din&nm, that the inclination of Mercury’s orbk
o the plane of the ecliptic is 7° ¢/,

These points of intersection are called the Nodes of the
orbit. Mercury’s ascending node 1s 1n the 16th degree of
Taurus ; its descending node in the 16th degree of Scorpio,
As the Earth passes these nodes in November and May.
the transits of Mercury must happen, for many ages to come,
in one of these months,

The following is a list of all the Transits of Mercury from _tlI:e time the first
was observed by Gassendi, Novemnber 6, 1631, to the ‘end of the present cen-

.“76'31 Nov.

6. 1707 May 6. 1776 Nov. 2 1836 Nov. 7.
1644 Nov. 6. 1710 Nov. 6. 1782 Nov. 12, 1846 May 8.
1651 Nov. 2 1723 Nov. 9. 1786 May 3. 1848 Nov. 9.
1661 May 3. 1736 Nov. 10. 1789 Nov. 6. 1861 Nov. 11.
1664 Nov. 4. 1740 Nov. 2, 1799 May 7. 1868 Nov. 4
671 May 6. 1743 Nov. 4. 1802 Nov. 8. 1878 May 6.
1677 Nov. 7. 1763 May 6. 1815 Nov. 11. 1881 Nov. 7.
1690 Nov. 9. 1766 Nov. 6. 182 Nov. 4. 1891 May 9
1697 Nov. 2 1769 Nov. 9. 1832 May &. 1894 Nov. 10.

B{ comparing the mean motion of any of the planets with the mean motion
of the Earth, we may, in like maaner, determine the periods in which these
bodies will return to the same points of their orbit, and the same poaitions
with respect to the SBun. The knowledge of these periods will enable us to
determine the hour when the planets rise, set, and pass the meridian, and in
general, all the phenomena dependent upon the relative position of the Earth,
the pianet, and the 8un; for atthe end of one of these periods they commence
again, and all recur in the same order. We have only to find & number of
sidereal years, in which the planet completes exactly, or very nearly,a certain
aumber of revolutions ; that is,bto find such a number of planetary revolutions,

when taken together, shall be encth? equal to one, or any number of re-
volutions of the Earth. In the case of Mercury, this ratio will be, as 87.969 is
10 368.256. Whence we find, t

7 periodical revolutions of the Earth, are equal to 29 of Mercury:

13 periodical revolutions of the Earth, are equal to 54 of Mercury:

33 periodical revolutions of the Earth, are equal tn 137 of Mercury:

46 periodical revolutions of the Earth, are equal to 191 of Mcrcury.
Tberefore, transits of Mercury, at the same node, may happen at intervals of
7,13, 33, 46, &c. years. Transits of Venus, as well as eclipses of the Sun and
Mooc, are calculated upon the same principle.

The sidereal revolution of a planet respects its abdsolute motion; and is
measured by the time the planet takes to revolve from any fixed star to the
same star again, .

The synodical revolution of a planet resp its relati: jon ; and is
measured by the t'ma that a planet occuples in coming back to the same posi-
tlon with respect w e Earth and the Bun.

The sidereal revolution of Mercury, is 87d. 23h. 16m. 44s. Its synodical re-
volution is found by dividing the whole circumference of 360° by its relative
wotion in respect to the Barth. Thus, the mean dally motion of Mercury is

‘What are the nnwhmﬁworﬁhofﬂn&lynnehintemctﬂnmﬁtoﬁhe&ﬂheﬂl—
ed} Where is Mercury’s ascending node? Where i its descending node? In what
manths must the transit of Mercury occur for many ages to come? 'Why must they occur
in these months 1 How can we determine the periods in which the plancis will return

same points aame 1
is 4t useflul 10 know these 7 State the method of making the computation.

ercury. At wha! intervale Aen mcy transits qf
l-remruthcnma node As; 7 Upon what principle are transits of Verus
and 'pees qf the Sun and Moon, calculated ? hat s the sidereal revolution of &
:{m’i’; ‘IMSIax i'ch:l revolution? What 1z the th‘em i T600-

8 method of computing the time synodical reve
hution. C the 4 % of g‘c‘reurv-
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32" 555 ; that of the Earth ia 3648 318; andtheir difference 13 11184’ .237,
being Mercury’s relative motion, or what it gains on the Earth cvery day. Now
by simple proportion, 11184””,237 is to | day, as 360° is to 115d. 21h. &, 257 the
period of a synodical revolution of Mercury.

The absolute motion of Mercury in its orbit, is 109,757
miles an hour; that of the Earth, is 68,288 mfles: the
difference, 41,469 miles, is the mean relative motion of
Mercury, with respect to the Earth.

VENUS.

T'HERE are but few persons who have not observed a beau-
tiful star in the west, a little after sunset, called the evening
star. This staris Venus. It isthe second planet from the
Sun. Itis the brightest star in the firmament, and on this
account easily distinguished from the other planets,

If we observe this planet for several days, we shall find
that it does not remain constantly at the same distance from
the Sun, but that it appears to approach, or recede from him
at the rate of about three fifths of a degree every day ; an
that it is sometimes on the east side of him, and sometimes
on the west, thus continually oscillating backwards and for-
wards between certain limits.

As Venus never departs quite 48° from the Sun, it is
never seen at midnight, nor in opposition to that luminary
being visible only about three hours after sunset, and as long
before sunrise, according as its right ascension is greatet
or less than that of the Sun. At first, we behold it only a
few minutes after sunset; the next evening we hardly dis-
cover any sensible change in its position; but after a few
days, we perceive that it has fallen considerably behind the
Sun, and that it continues to depart farther and farther from
him, setting later and later every evening, until the distance
between it and the Sun, is equal to a little more than half
the space from the horizon to the zenith, or about 46°.

It now begins to return towards the Sun, making the same
daily progress that it did in separating from him, and to set
earlier and earlier every succeeding evening, until it final-
ly sets with the Sun, and is lost in the spﬁendour of his
hght. . .

A few days after the phenomena we have now described,
W D Mercary i rapoe bt i . Wit boawafl

wtar times in the west a little aftersunset] What is tho comparative dis
unce":l’"%enus m}g ISun 1 What is its comparative brightness1 In what direction is

s apparent motion? Why is it never seen at midnight, norin ition to the Sun} At
what times is it visible? Huw long after sunset in it when we tird bebold it in the west

its changes of position.
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we Kercelve, 1n the morning, near the eastern horizom, a
bright star which was not visible before. This also is
venus, which 1s now called the morning star. It departs
farther gnd farther from the Sun, rising a little earlier every
day, until it is seen about 46° west of him, where it appears
stationary for a few days ; then it resumes 1ts course towards
the Sun, appearing later and later every morning, until it
nses with tge Sun,and we cease to behold it. Inafew days, .
the evening star again appears in the west, very near the
setting-sun, and the same phenomena are again exhibited.
Such are the visible appearances of Venus.

Venus revolves agbout the Sun from west to east in 2243
days, at the distance of abont 68 millions of miles, moving
in her orbit at the rate of 80 thousand miles an hour. She
turns around on her axis once in 23 hours, 21 minutes, and
7 seconds, Thus her day is about 25 minutes shorter than
ours, while her year is equal to 7} of our months, or 32
weeks,

Themean distance of the Earth from.the Sun is estimated
at 95 millions of miles, and that of Venus being 68 millions,
the diameter of the Sun, as seen from Venus, will be to his
diameter as seen from the Earth, as 95 to 68, and the surface
of his disc as the square of 95 to the square of 68 thatis, as
9025 to 4626, or as 2 1o 1 nearly. The intensity of light
and heat being inversely as the squares of their distances
from the Sun, Venus receives twice as much light and heat
as the Earth. .

Her orbit is within the orbit of the Earth ; for if it were
not, she would be seen as often in opposition to the Sun, as
in conjunction with him; but she was never seen rising in
the east while the Sun was setting in the west. Nor was
she ever seen 1n quadrature, or on the meridian, when the
Sun was either rising or setting. Mercury being about 23°
from the Sun, and Venus 46°, the orbit of Venus must be
outside of the orbit of Mercury.

The true diameter of Venus is 7621 miles; but her ap-
parent diameter and brightness are constantly varying, ac-
cording to her distance from the Earth. When Venus and
the Earth are on the same side of the Sun, her distance

In what direction, and in what time, does Venus revolve about the Suny 'What is ber
distance from the Sun? What is the rate per hour of her motion in her orbit ? 1n what
time does she revolve on her axis? How are the kngths of her lndm-mm
with thoseof the Earth 7 How rouch larger does the Sun appearat Venus he does at

Earth ! How much lightmdrgltdnellhe receive from him, than the ¥arth)
ow much farther is Venus from the Sun than Mercury? On which side of the orhit of
Mercury must her orbit be? What is her true diameter ? In what proportios a ber
parent and brigh : ly vary) What is her distance frow the Earth
whev they are both un the same side of the Sun }

£
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from the Earth is only 26 millions of miles ; when they are
on opposite sides of the Sun, her distance is 164 millions
of miles. Were the whole ot her enlightened hemisphere
tutned towards us, when she is n~arest, she would exhibit
a light and brilhancy twenty-five t:mes ter than she
generally does, and appear like a small brilliant moon ; but,
at th;t time, ber dark hemisphere is turned towards the
Earth.

When Venus approaches nearest to the Earth, her apparent, or observe?
dismeter, is 61’/.2; when most remote, it is only 9.6 : now 61/.2-+-97.6 = 6§,
hence when nearest the Earth her apparent diawster is 6} times grear: r than
-vhen most distant, and surface of her disc (€})%, or ncarly 41 times ;- eater.

n this work, the apparent size of the heavenly bodies is estimated fivm the
rent surface of their discs, which is always propor.onal {0 the squsres of
heir apparent diameters.

When Venus’ right ascension is less than that of the Sun,
she rises before him; when greater, she appears after his
setting. She continues alternately morning and evening
star, for a period of 282 days, each time.

To those who are but little acquainted with astronomy,
it will seem strange, at first, that Venus should apparent{y

" eontinue longer on the east or west side of the Sun, than
the whole time of her periodical revolution around him. But
it will be easily understood, when it is considered, that while
Venus moves around the Sun, at the rate of about 1° 36 of
angular motion per day, the Earth follows at the rate of 59/;
so that Venus actuaﬁ guins on the Earth, only 37 in a

day.

a{Iow it 1s evident that both planets will appear to keep on
the same side of the Sun, until Venus has gained half her
orbit, or 180° in advance of the Earth; and this, at a mean
rate,lwill require 292 days, since 292X37’=10804’, or 180°
nearly. : :

Me’;‘cury and Venus are called Inferior* planets, because
their orbits are within the Karth’s orbit, or between it and
the Sun. The other planets are denominated Superior,
because their orbits are without.or beyond the orbit of the

she generally exhibits, and what would be her aranoe 1 What {8
mrwdhmcrwmmﬁmrmmtm rth 7 What ta it whon she
ts? How 1a the apparent size af & Aeavenly dody estimn
{ circnmal does Venus rise before, and in what sct after, the Sun1 How long
she continge, each time, alternately moming and evening star 7 Why does she ap-
longer on the east or west side of the Sun than the whole time of her periodical revo-
:ﬁonumundlimv ‘Why are Mercury and Veaus called Inferior planets? Why are the
other planets termod Supedior planets ?

.

8
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Earth. [Plate I] As the orbits of Mercury and Venus
lie within the Earth’s orbit, it iz plain, that once in every
synodical revolution, each of these planets will be in con-
unction on the same side of the Sun. In the former case,
e planet is said to be in its inferior conjunction, and in the
latter case, in its superior conjunction ; as in the following

CONJUNCTION AND OPPOSITION OF THE PLANETS.
Fig. &

oz @i

Yy
s

Mo Ositien

The &ﬂod of Venus’ synodical revolution is found in the same manner as
that of Mercury ; namely, by dividing the whole circumference of her orbit by
her mean relalive motion in s day. Thus, Venus’ abeolule mean daily motion
{a 1° 36/ 7'.8, the Earth’s is 59/ 8.3, and their difference 36/ 59.5. Divide 360® .
by 36/ §9%.5,and it gives 583.920, or nearly 584 days, for Venus’ synodical revo-
lation, or the period in which she is twice in conjunction withi the Eaxth.

Venus ga.sses from her inferior to her superior conjunction
in about 292 days. At her inferior conjunction, she is 26
millions of miles from the Earth; at her superior conjunc-
tion 164 millions of miles. .

How often, in every synodical revolution, will each of th i j
tion on the same side :’ the Sun that the Earth is7 How oeﬂ.:npol::n ehe I;;ponm pgmw!me;
Explain this. What names distinguish these two ios of conjunttion? How fe the
min%‘o:”ho:ﬁmr‘afr‘t’o%‘:r au ri’ cﬁh ‘{w WGH lagt i the Be'Earth
or from the Earth
lthnr’nﬁrbr conjum'?uanl Haw?ﬁeruhu"l‘:lnp%:g;; ow far 4 sho the
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It might be exgected that her brilliancy would be propor

wnally increased, in the one case, and diminished, in the
other; and so it would be, were 1t not that her enlighterea
nemisphere is turned more and more from us, as she ap
proaches the Earth, and comes more and more into view as
she recedes from it. It is to this cause alone that we must
attribute the uniformity of her splendour as it usually ap-
pears to the naked eye.

Mercury and Venus present to us, successively, the
various shapes and appearances of the Moon ; waxing and
waning through different phases, from the beautiful crescent
to the full rounded orb, Pl‘his fact shows, that they revolve
around the Sun, and between the Sun and the Earth. Let
the pupil endeavour to explain these Johales on any other
supposition, and he will be convinced that the system ot
Ptolemy is erroneous, while that of Copernicus is confirmed.

It should be remarked, llowever, that Venus is never seex when she is entire.
ls’ fulﬁ except once or twice in a ccntutly, when she passes directly over the
uan’s disc. At every other conjunction, she is either dehind the Bun, or so
near him as to be hidden by the splendour of his light® The diagram on the
next page will better tllustrate the various appearances of Venus, as she
moves around the Sun, than any description of thein couid do.

From ber inferior to her superior conjunction, Venus ap-
pears on the west side of the Sun, and is then our morning
star; from her superior to her inferior conjunction she ap-
pears on the east side of the Sun, and is then our evening
star.

* The eminent astronomer, THOMAs DicK, LL. D., well known in this country as the
author of the Christian Philosopher, Phikmp’\y of a Future State, &c., in & review
remark, observes—** ‘This ought not to be Jaid down as & genernl truth.  About the year
1813, I made a groat variety of ubsarvations on Venus in tho day time, by an equatorial
fastrument, found, that she could be scen when only 1° $7” {rum the Sun’s margin,
and consequently may be seon at the moment of her suporior conjunction, when her geo-
gg.ptric hl.it'gde, l‘t, that time, equals oro(ca;cndu l: 48, d: hnv-e‘ ull’r;o faint expectations of

see Venus, in the course of two or three days, superior cenj

iR weather be fuvotmable. — Harch 3, 1864,

W‘h‘.ismlmbrﬂlimy proportionably increased in the former case, and diminished
in the Intter 7 What appearances do Mercury and Venus present to us at different times 3
\&h.:;:ypo-non is necessary for the cxplanation of these phases? W

they r_leﬂlle1 ‘What system do they confirm } How qfien fs Venus seen when
she is entirely full? Why 1s she not scen al the full qftener? In what part of her o
!imel'Venuappwoqm.:du&njco&.l?’sun) In what on the east? Iu what parts
is she, '

|
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Like Mercury, she sometimes seems to be stationary.
Her apparent motion, like his, is sometimes rapid; at one
lime, direct, and at another, refrograde; vibrating alternate-
ly backwanis and forwards, from west to eas? and from east
towest. These vibrations appear to extend from 45° to 47°,
on each side of the Sun.

Consequently she never appears in the eastern horizon, more than three
hours before sunrise, nor confinues longer in the western horizon, after sun-
sel. Any star or planet, therefore, however brilliant it may appear, which is
seen earlier or later than this, cannot be Venas.

In passing from her western to her eastern elongation, her
motion is from west to east, in the order of the signs; 1t is
thence called direct motion. In passing from ber eastern
to her western élongation, her'motion with respect to the
_ Earth, is from east to west, contrary to the order of the
signs; it is thence denominated refrograde motion. Her
motion appears quickest about the time of her conjunctions
and she seems stationary, at her elongations. She is bright:
est about 36 days before and after her inferior conjunction,
when her light is so great as to project a visible shadow in
the night, and sometimes she is visible even at noon-day.

In the following ﬁsure, the outer circle represents the Earth’s orbit, and the
mner circls, that of Venus, while she moves around the 8un, in the order of the
letiers a, b, ¢, d, &c. When Venus is at g, she is in her inferior conjunction,
between the Earthand 8un; and is in a situation similar to that of thie Moon
at her change, being then invisible, because her dark hemisphere is towardy
the Earth. At c, she appears half enlightened to the Earth, like the Moon in
her first qulirter; at df] she appears almost full, her enlightened side being
theo almost directly towards the Earth; at e, she is in her superior conjune-
tion. and would appear 3uize full, were she not directly behind the Sun, or
80 near him as to be hidden by the splendour of his light ; at f, she appcars
to be on the decrease; and at g, only half enlightenedg, like the Moon in her
last quarter: at o, she disappears again between the Earth and the 8un. In
woving from £ to ¢, she seems to go backwards in the heavens, because she
moves contrary to the order of the signs. In turning the arc of the circle
from retrograde to direct motion, or from direct to _retrograde, she appears
nearly stationary for a few days; because, in the former case, she is going
alinost directly from the Earth, and in the latter, coming fowards it. As she
describes a much larger portion of her orbit in going from ¢ to g, than from g
to ¢, she appears much longer direct than retrSgrade. At a mean rate, her re-
srogradations are accompdished in 42 days.

Describe hor apparent motion. How far on each side of the Sun do the vibrations «f
Venus extend? What then is the longest time before sunrise that she appears in the
sastern horizon? What the longest time after sunsel that she appears in the west-
en? Whatis ﬂ\ngygimiomlfelae‘r’ motion while lh& gﬂ:lel %mdbﬂ :yenem to}:er east-

elongation ! y in it irect motion? What is its direction as she passes

her eastern to her western elongation7 Why is it callod de? When is her

t motion quickest 2 When she appear stationary? n ¥ she ]
mt is her ¥ 1at this

time ?



VENUS

DIRECT AND RETROGRADE MOTION.
Fig. 7.
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it the orbit of Venus lay exactly in the plane of tne
Eanh’s orbit, she would pass centrally across the Sun’s
disc, like a dark round spot, at every inferior conjunction ;
but as one half of her orbit lies about 3}° above the ecliptic,
and the other half as far below it, she will always pass the
Sun a very little above or below it, except when her in-
ferior conjunction happens in, or near, one of her nodes ;
in which case she will make a transit. [Relative position
of the Planet's Orbits, Plate I—Plane of Venus—Inclina-
tion 3° 23'.]

This phenomenon, threrefore, is of very rare occurrence
it can happen only twice in a century¥ because it is only
. twice in tflal time that any number of complete revolutions
of Venus, aré just or nearly equal to a certain number of
the Earth’s revolutions.

The principle which was illustrated in predicting the transits of Mercury
spplies equally weil to those of Venus; that is, we must find such set§ o
aumbers, (representing complete revolutions of the Earth and Venus,) aa
shall be fo each other in the ratfo of their periodical times, or as 365.266 is te
24.7. Thus; the motion of Venus, in the Julian en.rsi‘ is 2106591”.68
that of the Earth for the same period being 12962745, the rati® will be

‘Why does not Venua pass centrally across the Sun’s disc at every inferior wtdu“ch'o;
0 what circumatances will she make a transi!. across the sun? ;lryow often can this phe

lnneil‘,.ol;‘_ h%ppem Why can it not happen oftener? State the method of predicting tin
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1184592748, Anhotwoterml of this fraction cannot be 1edweed by a
ecommon divisor, we must multiply them Dy such nuwmbers as will make one
s multiple of the other ; accordingly, 13 times the denoiuinator will be neart:
equal (o 8 times the nnmenmr and 475 times the denominator will equal
tiimes the numerator.

By combining these two periods and their multiples by additfon and sub-
traction, we shall obtain the period of all the transits that have ever happened
Thus ; 29187 =235, another period; and 291—6X(8~243, another perind,
md 8 . Whence we find m“h-

riodical revolutions of th rth, are equal to 13 »f Venus.
periodical revolutions of the Earth, are equal to 382 of Venus

243 periodical revniutions of the Earth, are equal to 395 of Venus.

251 penodlcal revolutious of the Earth, are equa! to 408 of Venua.

291 periodical revolutions of the Elrth, are equal to 476 of Venus.

Hence a transit of Venus may happen at the same node, after an interval
of 8 years ; but if it do not happen then, it cannot lake piace again, at the
same node, in less than 235 years. The 'orbit of Venus crosses the ecliptie
near the middle of Gemini and Sagittarius; and these romu mark the po-
sition of her nodes. At present, her ascending node ts in the 14th degree of
Qemiai, and her descending node, in the same degree of Begittarius.

The Earth passes her ascending node in the beginning of
December, and her descending node, in the beginning of
June. Hence, the transits of Venus, for ages to come, will
bappen in December and June. The first transit ever
«nown to have been seen by any human being, took place
at the ascending node, December 4th, 1639.* If to this
date, we add 235 yenrs, we shall have the time of the next
‘ransit at the same node, which will accordingly happen in
i874. There will be another at the same node in 1882,

* This ph as fint gentleman aboat 91 years
o age, living in an oboeum "I" a 18 nulelh’nonhnff-l n1 The tables of Kepler, con-
structed upun the observations of Tycho Brabhe, mdlca tnnm of Venus in 1631, hut
'“"*.......,‘ff‘::,""""“"'m‘tz;’°" '"h?h'; Tablie. vt und chat sachr . ‘powt .t

inquire in error of and found that such a phenomenon_mi,

pected !T)u happen in 1639. He m-zaml his calculations dunnl !hn nlervl! with

|Il thecarefulnen and enthusiasm of a scholar ambitious of be to predict
a celestiul phenomenun, which, from the creation uf lhe world, h-d never been
witnessed. Confident of the mu t, he wmmumcnted his expected tnumph to a cunfl-
dential friend in and desired bim to watch for the event, and to take
sbeervations. 8o anxious was Horrox not to fail of witnessing it himself, that he com-
menced his observations the day before it was expected, and resumed them at the rising
ofthe Blln on the morrow.  But the very huur w his caleulations led him to expect
the visible appearance of Venus upon the Sun’s dise. 10u4s aleo the appointed Aour for

publicnaorship of Gop on the Saboath. The delay of a few mmule- might depri

im fmnr of an opportunity of obaerving the !mnm. 1f {ta commencement wen
sot noticad, clouds might intervene, and conceal it until the Sm d set: and nelrly a
rtury and a half would elapse before another opportunity would occur. He

saiting for the event with the most ardent anticipation for t years, and lhsrn\dtm
mised much benefit to the science Nulwll)lllamllnl' all l)l arroz twice suspend~
ed his oburu:imu, and twics repaired to the House qf he Great Author of the
-jhl worlds he delighted to eontemplate. When his duly wu thul petrformed, and he
lohu ber the second time, his love of science was gratified with full
success ; nndhenwwhalnomonnley had obseryed heforet
* If any lhln( czn add interest to this incident, it is the modesty with whleh the young
astronomer "WW to the world, for, ending his observations at
“1 obee: it." says he, * from sunrise till nine o’clock, in & hule beble
Instly &t noav, aad from one to two o'clock ; themtoflhs being H.hu
daties, which macht not be neglerted for these pastimes.”

er how U an in'erval may a transit of Venus Mppm again ot the sames node?
Uftﬂda not Mm then, how long a period muast elapse defore it will occur again
AL the same node? Where dan {Iu orbu qf Venus croes the ecliptic, and where nrl
Mr nodes? 1n what months, n‘r will the transits of Venus mﬁen
why7 At which rxde, and when, did the ﬂnttmmm of Vcous ever knowa to been
whserved, take 7 When will the next two transits oceur?
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sight years afterwards. 1t is not more certain that this phe-
nomenon will recur, than that the event itself will engross
the attention of all the astronomers then living upon the
Earth. It will be anticipated, and provided for, and observ--
ed, in every inhabited quarter of the globe, with an inten-
sity of solicitude .which no natural phenomena, since the
creation, has ever excited.

. The reason why a transit of Venus should excite so great
an interest, is, because it may be expected to solve an im-
portant problem in astronomy, which has.never yet been
satisfactorily done :—a problem whose solution will make
known to us the magnitudes and masses of all the planets,
the true dimensions of their orbits, their rates of motion
-around the Sun, and their respective distances from the Sun,
and from each other. It may be expected, in short, to furnish
a universal standard of astronomical measure. Another
consideration will render the observation of this transit pe-
culiarly favourable ; and that is, astronomers will be supplied
with better instruments, and more accurate means of obser-
vation, than on any former occasion.

S0 important, says fir John Herschel, have these observations appeared to
astronomers, that at the last transit of Venus, in 1769, expeditions were fitted
out, on the most efficient s¢ale, by the British, French, Russian, and other
governments, to the remotest corners of the globe, for the express purpose
of making them The celebrated expedition of Captain Cook to eite,
was one of them. The general result of all the obscrvations made on this
most memorable occasion, gives 8.5776 for thre 8un’s horizontal parallax.

The phenomena of the seasons, of each of the planets,
like those of the Earth, depend upon the inclination of the
axis of the planet, to the plane of its orbit. The inclination
of the axis of Venus to the plane of her orbit, though not
precisely known, is commonly estimated at 75°; which is
more than three times as great as the inclination of the
Earth’s axis to the plane of the ecliptic. The north pole of
Venus’ axis inclines towards the 20th degree of Aquarius;
the Earth’s towards the beginning of Cancer ; consequently,
the northern parts of Veous have summer in the signs where
those of the Earth have winter, and vice versa.

The declination of the Sun on each side of her equator,

. must be equal to the inclination of her axis; and if this ex
tends to 75°, her tropics are only 15° from her poles, and
her polar circles 15° {roin her equator. It follows, also, that

‘Why will the next transit excite a very great and universal interest? Upon whatdo the

omena of the seasana of each of the planets depend? What is the es%‘:Amd inclina-

ou of the axia of Venus to the plane of her otbit 7 How does this inclination compase

with that of the Earth’s axis to the of the ecliptic? What seasona have the north-

st e G SF i S o ot e o e ek b e i e
t Ol

har tropics from her poles, and her polar cm-.leu'eM lﬁorx‘x)h:rr;?‘l"a‘::rl cau} How far are

A
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\he Bun must change his declination more in one day at
Venus, than ia five day¢ on the Earth; and consequently,
that he never shines vertically on the same places for two
days in succession. This may perhaps be providentially
on{ered, to prevent the too great effect of the Sun’s heat,
which, on the supposition that it is in inverse proportion to
the square of the distance, is twice as great on this planet
as it 1s on the Earth.

At each pole, the Sun continues half a year* without set-
ting in summer, and as long without rising in winter ; con-
sequently, the polar inhabitants of Venas, like those of the
earth, have only one day and ome night in the year; with
. this difference, that the polar days and nights of Venus are

not quite two thirds as long as ours. ‘

Between her polar circlges, which are but 157 from her
equator, there are two winters, two summers, two springs,
and two autumns, every year. But because the Sun stays
for some time near the tropies, and passes so quickly over
the equator, the winters in that zone will be almost twice as
long as the summers.

TELESCOPIC APPEARANCES OF VENUS.

Siclous

When viewed through & good telescope, Venus exhibits
not only all the moon-like phases of Mercury, but also a va-
riety of inequalities on her surface ; dark spots, and brilliant
shades, hills, and valleys, and elevated mountains. But
on account of the great density of her atmosphere, these in-

* That is, Aalf of Venus' year, ot 16 woeks,

How much more must the Sun change his declination in one day at Vegus than on the
1 Wh ,perhrpl:.. ildni:loorder’e.a1 How mauny dayw and nights bave her
itants xﬁm the year7 How long are these days and nights, compared with

B T o ot (o winiors 1y this spve oommparsa with that of the b

i ist of inters in s at

:ree:: ’Whnt a;l: nmem:-, besides ‘;ermoonhh phases, does Venus exhibit when séen
[

theough a good tel e
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equalities are perceived with more difficulty than those up-
on the other planets. :

The mountains of Venus, like those of Mercury and the
Moon, are highest in the southern hemisphere. According
to M. Schroeter, a celebrated German astronomer, who
spent more than ten years in observations upon this planet,
some of her mountains rise to the enormous height o? from
10 to 22 miles.* The observations of Dr. Herschel do not
indicate so great an altitude ; and he thinks, that in general
they are considerably overrated. He estimates the diame
ter of Venus at 8,649 miles; making her bulk more than
one sixth larger than that of the Earth. Several eminent
astronomers affirm, that they have repeatedly seen Venus
attended by a satellite, and t?;ey have given circumstantial
details of its size and appearance, its periodical revolution,
and its distance from her It is said to resemble our Moon
in its phases, its distance, and its magnitude. Other astro-
nomers deny the existence of such a body, because it was
not seen with Venus on the Sun’s disc, at the transits of
1761, and 1769.

THE EARTH.

Taxe Earth is the place from which all our observations
of the heavenly bodies must aecessarily be made. The ap
arent motions of these bodies being very considerably af-
ected by her figure, motions, and dimensions, these hold
an important place in astronomical science. It will there-
fore be proper to consider, first, some of the methods by
which they have been determined.

If, standing on the sea-shore, in a clear day, we view a
ship leaving the coast, in any direction, the hull or body of
the vessel first disappears ; afterwards the rigging, and lastly,
the top of the mast vanishes from our sight. Those on board
the ship, observe that the coast first sinks below the horizon,
then the buildings, and lastly the tallest spires of the city

* 1st, 22.05 miles ; 2d, 18.97 miles ; 8d, 11.44 miles ; 4th, 10.8¢ miles.

is it difficult to perceive the inequalities on her surface than those om the
R e iece pec hox shout teios hiehes

f the hi 1
tions of Dr. Herachel ? How l?m; is diameter of Venus, according to
timate? How much larger, then, must she be than the Earth? Someas
that thoy have seen Venus attended by a satellite, why do others deny the

abody? Whyis it rtant, i 1 to be
motions of the Earth ] Mention some af the peoots of the Gam:

re, dimensions,
wexity of its surface




which they are leaving. Now these phenomena are evi-
dently caused by the convexity of the water which is be-
tween the eye and the object ; for, were the surface of the
sea merely an.extended tﬁ in, the largest objects would be
vigible the _ongest, and the smallest disappear first.

CONVEXITY Of THE EARTH. '

Again : navigators have sailed quite around the Earth,
and thus proved its convexity.

Ferdinand Magellan, a Portuguese, was the first who carrled this enterprisa
into execation. He embarked from Seville, in Spain, and directed his course
towatds the west.  Afier a long voyage, he descried the continent of America.
Not finding an opening to enable him to coatinue his coursein a westerly
direction, he sailed along the coast towards the south, till, coming to its son-
thern extremity, he sailed around it, and found himself in the great Southern
Ocean. He then resumed his course towards the west. After some time he
arrived at the Molucca Islande, in the Eastern Hemisphere; and salling cou-
tinually towards the west, he made Europe froai the east ; arrivingat the place
from which he set out.”

The next who circamnavigated she Earth, was 8ir Francis Drake, who sail-
ed from Plymouth, December 13, 1577, with five small veasels, and arrived at
the same ﬁl‘a‘ce, September 28, 1580, Since that time, the circumnavigution of
the Earth been performed by Cavendish, Cordes, Noort, 8harten. Here-
mites, Dampier, Woodes, Rogers, Schovten, Bcgewin, Iord Anson, Byron,
Carteret, Wallis, Bougainville, Cook, King, Clerk, Vancouver, and many others.

These navigators, b{ sailing in a westerly direction, al-
wowance being made for promontories, &c. arrived at the
country they sailed from. -Hence, the Earth mustbe either
cylindrical or globular. It cannot be cylindrical, because,
if 50, the meridian distances would all be equal to each other,
which is contrary to observation. The figare of the Earth
is, therefore, spherical. .

The convexity of the Earth, north and south, is proved

by the altitude of the pole, and of the circumpolar stars,

* Magellan sailed from Seville, in Spain, Augast 10, 1513, in the ship called the Victo-
, accompaniced by four other vessels. In April, 1521, he was killed in a akirmish with
Ke natives, at the island of Ssbu, or Zebu, sometimes called Matan, one of Philip-
i One of his vessels, however, amived at St. Lucar, near Sevills, Scptember 7, 1992,

3 | Arst sailed around the Barth? Descride briefly his voyage. Who next cfr-
cumnavigated the Barih 2 Describe his voyage. Mention the names of some of thoes
soho have since accompliahed this enterprize. What mwe infer from these facts in
segard to the figure of the Earth? How is the couvexity of be: surface proved 7
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which is found uniformly to increase as we amech th
while the inclination to t{e herizon, of the circles descrim
by all the stars, gradually diminishes. While proceeding
in a southerly direction, the reverse of this takes place.
The altitude of the pole, and of the circumpolar stars, con-
tinually decreases; and all the stars describe circles whose
inclination to the horizon increases with the distance.
Whence we derive this general truth : The altitude of one
pole, and the depression of the other, at any place on the
Earth’s surface, is equal to the latitude of that place.
Another proof of the convexity of the earth’s surface is,
that the higher the eye is raised, the farther is the view ex-
tended. An observer may see the setting sun from the top
of a house, or any considerable eminence, after he has ceas
ed to be visible to those below,

The curvature of the Earib for one mile is 8inches; and this curvature
increases with the square of the distance. From this general law, it will be
easy to calculate the distance at which any object whose height is given, may
be geen, or to determine the height of an object when the distance is known

1at. To find the height of the object when the distance is given.

RuLz. Find the square of the distance in miles, and taks fwo thirds of tAel
number for the Aeight in feet.

Ex. 1.—How high must the eye of an observer be raised, to see the surface
of the ocean, at the distance of three miles? Ans. The square 013 ft., is 8
f, andlnf§ f.is6f. Ex. 2 Sup;l)o'e a person csn just see the top of a
spire over an extended plain of ter miles, how high is the steeple’ Ans. The
square of 10 is 100, and § of 100, is 66}, feet.

2. To find the distance, whea the height is given.

Rurs. Increase the Aeight in feet one half, and extract the equare rool, for
the distance, in miles.

Ex. }.—How far can a person see the surface of aﬂrlaln. whose ege is ele-
vated six feet above it 7 Ams. 6 increased by ite half, i8 9, and the square
root of 9 is 3; the distance ia then 3 miles. 2—To what distance can 8
person see a light-house whose height is 96 feet from the level of the ocean 1
Ans. 9% increased by its half, is 144, and the square root of 144 is 12; the
distance is therefore 12 miles, .

3. To find the curvature of the Earth when it exceeds a mile.

RuLs. Multiply the square of the distance by .000126.

Although it appears from the¢ preceding facts, that the
Earth is spherical, yet it is not a perfect sphere. frie were,
the length of the defrees of latitude, from the equator to the
goles, would be uniformly the same ; but it has been found,

y the most careful measurement, that as we go from the
equator towards the poles, the length increases with the lati-
e

These measuremen.s have been made by the most eminent mathematicians
# different coantries, and in various places, from the equator to the arctis

Sinding the height ject, when its distance from ven.
rule for findi M’g di%ﬁaq’:tao en t‘hi Asight u.ﬂnu, Stat:‘lh‘: rwie for
::‘ mre ’th‘ev E:::ge whmht)w dhmlllu exceeds a miu.d 1y ll:lmmd'
ofhﬁkﬂ.h.mmndwimmhmc!;gwlﬁ&n.infm?el of the

jb,r'" what is tAe convexity pr ional? BState the rule, deduced %
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edrele.  They bave found that a degree of latitude at the arctic circle was
nine gisteenths of a mile longer than a degree at the equator, and that the ratio
of increase for the intermediate degrees was nearly as the squares of the
sines of the latitude. Thus the theory of 8ir Isaac Newton was confit med,
that the body of the Earth was more rounded and convex hetween the tropics
but cousiderably flatteaed towards the poles.

Places : th of a degree]
obacerdf | Latimde. |LMg A Obecrvers.
Peru Equator. | 68.732 Bouguer,
Penasylvania | 39° 12" N. 68,896 Mason and Dixon.
fraly (U} 68.998 " Boscovich and Lemaire.
France 46 69.05¢ Delambre and Mechain.
England 51 297 545" €9.146 Nudge. .
Sweden 6 20 10 69.292 Bwamberg.

These measurements prove tne Earth to be an oblats
spheroid, whose longest or equatorial diameter is 7924 miles,
and polar diameter, 7898 giles. The mean diameter is,
therefore, about 7912, and their difference 26 miles. The
French Acadr‘my have determined that the mean diameter
of the Earth, from the 45th degree of north latitude, to the
opposite deorree of south lamude, is accurately 7912 miles

If the Earth were an exact sphere, its diameter Fig. 10.
might be determined by its curvnture. from a-single A B
measurement. Thus, ia the ac dmnmg figure, we have
A Bequal to 1 mile, and B D equal to 8 inches, to D
fiad A K, or B E, which does not senaibly differ from
A E, since B D isonly 8 inches. Now it is a po-
sition of Euclid, (B. :{ prop. 36,) that, when from a
point witheuat a circle, two lines be drawn, one cutting
and the other touchingit, the touchmg line(B A) iz a
mean proportional between the cutting line (B E) and
that part of it (B D) without the cirele.

BA:: BA: BE or A E very nearly.

That is, l mlle bem nal to 63360 inches,

: 50181120 inches, or 7920 miles.

This is wery nearly what the most elaborate calculations make the Earth's
equatofial diuneter.

The Earth, considered as a planet, occupies a favoured
rank in the Solar System. It pleased the All-wise Crea-
tor to assign its position among the heavenly bodies, where
nearly all the sister planets are visible to the naked eye.
Ist is situated next to Venus, and is the third planet from the

un. .

To the scholar who for the first time takes up 3 book on astronomy, it will
no doubt eeem strange to find the Earth classed with the heavenly bodies.

Whatie tie length of & degree of the Arctic cirole, compared with a degres af the
or, & found by hcmumrauensqfdl[zrmm aticians? What have
found to belhe ratio of incrcase for the intermediste degrees? What theo:

lo these facts confirm? h‘tt, lshethe length of mf the Earth's equatorial diameter, as

measurements} What is the difference between the
bm‘l ‘What is her mean dmmetcn Wlnt the French academy determined to be
the exact mean diameter from the ol' north latitude to the opposite of

TDRiUre, on the supposition that her Agwre is an exact sphere. What fa the length
Rer dwmaer as thus foumi ? How mu, compared with the equatorial diameter,
m‘;:bgmamt What is the position of the Earth in the

degree
socth latitudey Ilustraze the mwmd ﬂﬁ“m’ the diameter of the Earth from her
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For what can appear more unlike, than the Earth, with her vast and seami
immeasurable extent, and the stars, which appearburt as points 7 The ﬁruz .
W dark and opague, the celestial bodies are brilliant. e perceive in it ng
motion ; while in them we observe a continual change of place, a3 we view
them at different hours of the day or night, or at different seasons of the year

It moves round the Sun, from west to east, in 365 days
5 hours, 48 minutes, and 48 seconds; and turns, the same
way, on its axis, in 23 hours, 56 minutes, and 4 seconds
The former is called its annual motion, and causes the
vicissitudes of the seasons. The latter is called its diurnal
motion, and produces the succession of day and night.

The Eartb’s mean distance from the Sun is aboat 95
millions of miles. It consequently moves in its orbit at the
_ mean rate of 68 thousand miles an hour. 1Its equatonal di-
ameter being 7924 miles, it turns on its axis at the 1ate of
1040 miles an hour. .

Thus, the earth on which we stand, and which has serv-
ed for ages as the tinshaken foundation of the firmest strue-
tures, is every moment turning swiftly on its centre, and, at
the same time, moving onwards with great rapidity through
the empty space.

This compound motion is to be understood of the whole
earth, with all that it holds within its substance, or sustains
upon its surface—of the solid mass beneath, of the ocean
which flows around it, of the air that rests upon it, and of
the clouds which float above it in the air. .

That the Earth, in common with all the planets, revolves
around the Sun as a centre, is a fact which rests upon the
clearest demonstrations of philosophy. That it revolves,
like them, upon its own axis, is a truth which every rising
and setting sun illustrates, and which very many phenomena
coneur to establish, '

Either the Earth moves around its axis every day, or the
whole universe moves around it in the same time. There
is no third opinio ‘hat can be formed on this point. Either
the Earth must r.~olve on its axis every 24 hours, to pro-
duce the alternate succession of day and night, or the Sun
Moon, planets, comets, fixed stars, and the whole frame of
the universe itself, must move around the Earth, in the same
time. To suppose therlatter case to be the fact, would be
to cast a reflection on the wisdom of the Supreme Architect,
whose laws are universal harmony. As well might the
beetle, that in a moment turns on its ball, imagine the heav-

‘What revolutions does it perform, and in what direction? What is the mnooeﬂnd in
each of these revolutions ) By what terms arc_these revoletions distinauished, and what
q'nmnqm effects do they pi ? What is the Earth’'s mean distance from the Sun?

What is the mean rate of ita motion in its orhitper hour 7 _What s the rute of its revole
%on ca its axis ver bawr? What are the piuofs, that it perfurms these two rovalutions ®
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ens and the Earth had made a revolution in the same instant,
It is evident, that in proportion to the distance of the ce-
.estial bodies from the Earth, must, on this supposition, be
the rapidity of their movements. The Sun, then, would
move at the rate of more than four hundred thousand miles
in a minute ; the nearest stars, at the inconceivable velocity
ot’ 1400 millions of miles in a second; and the mast distant
luminaries, with a degree of swiftness which no numbers
could express,—and all this, to save the little globe we tread
upon, from turning safely on its axis once in 24 hours.

The idea of the heavens revolving about the Earth, is en-
cumbered with innumerable other difficulties. We will
mention only one more. It is estimated on good authority,
that there are visible, by means of glasses, no less than one
hundred millions of stars, scattered at all possible distances
in the heavens above, beneath, and around us. Now. is it
in the least degree probable, that the velpcilies of all these
bodies should be so regulated, that, though describing circles
so very different in dimensions, they should complete their
revolutions in exactly the same time. ’

In short, there is no more reason to suppose that the heav
ens revolve around the Earth, than there 1s 1o suppose that
they revolve around each of the other planets, separately,
and at the same time ; since the same apparent revolution is
common to them all, for they all appear to revolve upon
their axis, in different periods.

The rotation of the Earth determines the length of the
day, and may be regarded as one of the most important el-
ements in astronomical science. It serves as a universal
wmeasure of time, and forms the standard of comparison for
the revelutions of the celestial bodies, for all ages, past and
to come. Theory and observation concur in proving, that
among the innumerable vicissitudes that prevail throughout
cre'iltion, the period of the Earth’s diurnal rotation is immu-
table.

The Earth performs one complete revolution on its axis
in 23 hours, 56 minutes, and 4.09 seconds, of solar time
This is called a sidereal day, because, in that time, the
stars appear to complete one revolution around the Earth.

But, as the Earth advances almost a degree eastward in
.ts orbit, in the time that it turns eastw;_rd around its axis,
it is plain that just one rotation never brings the same me-
ridian around from the Sun to the Sun again; so that the
Earth requires as much more than one complete revolution

‘What innonant pimposes does the period of the Earth's rotation servet Whatis s [}
doreal duy? Wiat is o solar duy 7
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on its axis to complete a solar day, as t has gone forward
in that time. Hence in every natural or solar day, the
Earth performs one complete revolution on its axis, and the
365th part of another revolution. Consequently, in 365
days, the Earth turns 366 times around its axis. And as
every revolution of the Earth on its axis completes a side-
real day, there must be 366 sidereal days in a year. And,
generally, since the rotation of any planet about its axis is
the length of a sidereal day at that planet, the number of
sidereal days will always exceed the number of solar days,
by one, let that number be what it may, one revolution

mg always lost in the course of an annual revolution. 'This
difference between the sidereal and solar days may be il-
ustrated by referring to a watch or clock. When both
nands set out together, at 12 o’clock for instance, the minute
hand must travel mofe than a whole circle before it will
overtake the hour hand, that is, before they will come into
sonjunction.again. -

In the same manner, if a man travel around the Earth
eastwardly, no matter in what time, he will reckon one day
more, on his arrival at the place whence he set out, thae
they do who remain at rest; while the man who travels
arround the Earth westwardly will have onedayless. From
which it is manifest, that, if two persons start from the same
place at the same time, but go in contrary directions, the
one travelling eastward and the other westward, and each
goes completely arcand the globe, although they should both
arrive aﬁain at the very same hour at the same place from
which they set out, yet they will disagree two whole days
in their reckoning. Should the day of their return, to the
man who travelled westwardly, be Monday, to the man whe
travelled eastwardly, it wou{d be Wednesday; while to
those who remained at the place itself, it would be Tuesday.

Nor is it necessary, in order to produce the gamn or loss
of a day, that the journey be performed either on the equa-
tor, or on any parallel of latitude ; it is sufficient for the
purpose, that all the meridians of the Earth be passed
through, eastward or westward. The time, also, occupied
in the journey, is equally unimportant ; the gain or loss of
a day being the same, whether the Earth be travelled
around in 24 years, or in as many hours.

‘What part of a second revolution does the Earth complete in every solarday 3 How
=nnvhme-,then.doe-i¢mmon_iuuisinassduys) ngmlnyl' ldg-"mthn
a Jf ﬂ?en n?y planet, what is the number of ‘the siereal days compared with tta
e wu.t::]h.fyz 0]’&1!11'&1'1?“2:? &!!:.Iﬁgnl:n.r:c |fgut\_vr'«'n the sileren] and solar days by re-
Flabe: one snatwardl ook ) oth-;l te c‘s A vax :1-1 ;:'.—rm;.' to two travellers lumx.umumi the
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1t 18 also evident, that if the Earth turned around its axis
but once in a year, and if the revolution was performed the
same way as its revolution around the Sun, there would be
p:lll-petual day on one side of it, and perpetual mght on the
other.

From these facts the pupil will readily comprehend the principles involved
in a curious problem which appeared a few years ago. It was gravely retron-
ed by an American ship, that, in sailing over the ocean, it chanced to fiud #ix
Sundays in February. The fact was insisted on, and a solution demanded.
There is nothing absurd in this.—The man who travels around the Earth eass-
wardly, will see the Sun go down a little earlier every succeeding day, than
i he had remained at rest ; or earlier than they do who live at the place from
which he set out. The faster he travels towards the rising sun, the sooner
will it appear above the horizon in the morning, and 8o much sooner will it set
in the evening. What he thus gains fn time, will bear the same proportion to
a solar day, as the distance travelled does to the circumference of the Earth.
—As the globe is 360 degrees in circumference, the Sun will appear to move
ever one twenty-fourth part of its surface, or 149, every hour, which is 4
minutes to one degree.—Consequently, the Sun will rise, come to the meri-
dian, and set, 4 minutes sooner, at a place 1° east of us, than it will with us;
at the distance of 2° the Sun will rise and set 8 winutes sooner ; at the dis-
tar.ce of 39, 12 minutes sooner, and so on. *

Now the wnan who travels one Jdegree to the east, the first day, will have the
Sunon his meridian 4 minutes sooner than we do who are af rest; and the
second day, 8 minutes sooner, and on the third day, 12 minutes sooner, and so
on ; each successive day being completed 4 minutes earlier than the preced-
ing, until he arrives again at the place from which he started; when this con-
tinual gain of 4 minutes a day will have amounted 10 a whole day in advance
of our time ; he having seen the Sun rise and set once more than we have.
Consequently, the day on which he arrives at home, whatever day of the week
it may be, iz one day inadvance of onrs, and he must needs live that day over
again, by calling the next day by the same name, in order to make the accounts
harmonize.

If this should be the last day of February in a bissextile year, it would alse
be the same day of the week that the firsf was, and be six thines repeatad
and if it should happen on Bunday, he would, ander thesc circuuistances
have six S8undays in February.

Again :—Whereaa the man who travels at the rate of one degree to the east
will have all his days 4 minutes shorter than ours, so, on the contrary, the
man who travels at the same rate towards the west, will have all his days §
minutes longer than ours. When he has finished the circuit of the Earth
and arrived at the place from which he first set out, he will have seen tie
8un rise and set once less than we have. Cnnsequend , the day he gets hoine
will be one day afler the time at that place : for which reason, if he arrives at
howme on Saturday, according to his own account, he will have to call the next
day Monday ; Sunday having gone by before he reached home. Thus, on
whatever day of the week J y should ead, in lyetm:, he would
find the same day repeated only three times in February. If January ended
ou Sunday, he would, under these circumstances, find only fAree Sundays in
February.

The Earth’s motion about its axis being perfectly equa-
ple and uniform in every part of its annual revolution, the
sidereal days are always of the same length, but the solar or
nataral days vary very considerably at different times of the
year. This variation is owing to two distinct causes: the

Ifthe Earth revolved on its axis but once a year, and in the same direction as it revolves
sround the Bun, what would be the consequence as it mm‘ds day and might? It tae
ely reryr some years ago dy an American ship, that in sailing over the ocean,
s Jound ¢z SBundays in Februa:y; please explain this. Why are the siderenl
lf-lv::y;‘c;f;h sume length 7 'What xre the causes of the difference in the length of
s

18
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inclination of the Earth's axis to its orbit, and the inequa_ity

of its motion around the Sun, From t two causes it

is, that the time shown by a well regulated clock and tnat

o? a true sun-dial are scarcely ever the same. The difference

between them, which sometimes amounts to 164 minutes

fi’ called the Equation of Time, or the equation of solar
ays.

The diffcrence Letween mean and apparent time, or, in other words, be
tween Eguinoctial and Ecliptic time, may be further shown by Figure 11,
which represents the circles of the sphere. Let it be first premised, that
squinoctical time in clock time; and that echptic tihe is solar or apparemt
time. It appears, that from Aries to Cancer, the sun in the ecliptic comes to
the meridian b¢fore the equinoctial sun ; from Cancer to Libra, g it; from
Libra to Capricorn, defore it; and from Capricorn to Aries, gfier it. If we
notice what months the 8un is in these several quarters, we shall find. that
from the 26th of December to the 16th of April, and from the 16th of June te
the 1st of September, the clock is faster than the sun-dial ; and that, from the
16¢th of April to the 16th of June, and from the 1st of September to the 25th
of December, the sun-dial is faster than the clock

EQUATION OF TIME.
Fig. il

Itis a universal fact, that, while none of the planets are
perfect spheres, none of their orbits are perfect circles. The
planets all revolve about the Sun, in ellipses of different
degrees of eccentricity ; having the Sun, not in the centre
of the ellipse, but in one of its foei.

‘What is meant by the fon, equation of time ) Tiustrate the differonce detw
Mmesn and appsrent time once 11, ’ figwre orlits
Wanecs T 15 what poiat of 1o e 5o (e S Miuatary @ the Bgwreof the o
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The figure AD BE is an ollipee. Tl line

A Bis called the transverse axis, and the line

drawn through the middie ofhia ne, and g_er\-

pendicular to it, is the conjugate axis. The

{)olnt C, the middle of the transyerse axis, is

he centreof the ellipge. The pointa F and
Bequ-lly distant from C, are ed the focs.

F, the distance from the centre to one of the

foci, is called the eccentricity. The orbits of

the planets beir elliBuq having the San in

oue of the foct, if ADBE be the orbit of &

planet, with the 8un in the focus F, when the

planet is at the point A, it will be in its peri-

Belion, or nearest the Bun ; and when at the point B in it aphelion, or at its

eatest distance from the San. The difference in these distances is evident

fyr equal to F f, that is, equal to twice the eccentricity of its orbit. In every se-

volutiol ughnetpaue- through its perihelion and aphelion. The eccentri-

city ofl:im arth’s orbit s about one and a half millions of miles; hence she

Is three millions of miles nearer the Sun in her perihelion, than in her aphe-
liou.

Now as the 3an remains fixed in the lower focus of the Earth’s orbit, it is
enz to perceive that & line, passing centrally through the Sun at right angles
with the longer axis of the orbit, will divide it into two unequal segments.
Precisely thus it is divided by the equinoctial.

That portion of the Earth’s orbit which lies above the
Sun, or north of the equinoctial, contains about 184 degrees ;
while that portion of it which lies below the Sun, or south
of the equinoctial, contains only 176 degrees. This fact
shows why the Sun continues about 8 days longer on the
north side of the equator in summer, than it does on the
south side in winter. The exact calculation, for the year
1830, is as follows:

d h m.
Prom the vernal equi to the lstice, ~922119) d h. m.
Frowm the summer solstice to the autumnal equinox, ~93 14 1§ 183 11,19,
From the autumnal equinox to the winter solstice, =89 17 17 d. h. m.
From the winter solstice to the vernal equinox, -0 113§ 178 18,30

Difference in favour of the north side, - 7, 16, 49.
The points of the Earth’s orbit which wrrengond to its greatest and least
distances (rom the 8un, are called, the former the Apogee, and the latter the
Perigee; two Greek words, the former of which signifies from the Earth,
and tho latter about the Earth. These points are also designated by the
name of Apeid {8ee these points represented, Plate 1.]

The Earth being in its perihelion about the the 1st of Janu-

, and in its aphelion the 1st of July, we are three millions

of miles nearer the Sun in winter than in midsummer. The
reason Whi we have not, as might be expected, the hottest
weather when the Earth is nearest the Sun, is, becavse the

Whas 4 the eccontricity of an orbit7 How many times i3 a_planet in its aphe-
Mon, and Aow many in m“fem‘wm. in every revolutionl Ifow much farther
fo it from the Bun in the oass thas i the latter 7 Inmwhich focus
Earth's orbit is the Sun? How does the equinoctial divide the Earth's ardit
‘Why does the Sun remain Jonger on the north side of the equator in summer, than it doss
on the south side in winter 1 What are the Earth's Apagu%rggu? ﬂu‘mﬂ
common name &re these two potnis designated 7 When is the h in ite hion ?
‘When in its Aphelion? Are we nearer the Sun _in summer than in winter? How much
mearer Are we in winter than in summer? Why do we not bave the hottest weather
‘when we are nearest the Bun?
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Sun, at that ume, having retreated to the southeru tropie,
shines so obliquely on the northern hemisphere, that its rays
bave scarcely half the effect of the summer Sun; and con-
tinuing but & short time above the horizon, less heat is ac-
cumulated by day than is dissipated by night.

As the Earth performs its annual revolution around the
Sun, the position of its axis remains invariably the same;
always pointing to the North Pole of the heavens, and al-
ways maintaining the same inclination to its orbit. This
seems to be providentially ordered for the benefit of man-
kind. Ifthe axis of the Earth always pointed to the centre
of its orbit, all external objects would appear to whirl about
our heads in an inexplicable maze. Nothing would appear
germanent. The mariner could no longer direct his course

y the stars, and every index in nature would mislead us.

THE MOON.

TueRe is no object within the scope of astronomical ob-
servation which affords greater variety of interesting inves-
tigation than the various phases and motions of the Moon.
From them the astronomer ascertains the form of the Earth,
the vicissitudes of the tides, the causes of eclipses and oc-
culfations, the distance of the Sun, and, consequently, the
magnitude of the solar system. These phenomena, which
are perfectly obvious to the unassisted eye, served as a stand-
ard of measurement to all nations, until the advancement
of science taught them the advantages of solar time. Itis
to these phenomena that the navigator is indebted for that
precision of knowledge which guides him with well grounded
ronfidence through the pathless ocean.

The Hebrews, the Greeks, the Romans, and, in genera
-all the ancients, used to assemble at the time of new or fu
Moon, to discharge the duties of piety and gratitude for her
unwearied attendance on the Earth, and all her manifold
uses. . .

When the Moon, after having been in conjunction with
the Sun, emerges from his rays, she first appears in the
evening, a little after sun-set, like a fine luminous crescent,
with its convex side towards the Sun. If we observe her

r ] 3
‘d&: all Moo&t&c;xpmﬂhurmﬂtudeﬁlhﬂbeﬂcﬂul Deacsibe the apparent motiom



the nest evening, we find her about 13° farther east of the
Sun than on the preceding evening, and her crescent of light
sensibly augmented. Repeating these observations,we per-
ceive that she departs farther and farther from the Sun, as
her enlightened surface comes more and more into view, un-
til she arrives at her first quarter, and comes to the meridian
at sun-set. She has then finished half her course from the
new to the full, and balf her enlightened hemisphere is turn-
ed towards the Earth. :

After her first quarter, she appears more and more gib-
bous, as she recedes farther and farther from the Sun, until
she has completed just half her revolution around the Earth,
and is seen rising in the east when the Sun is settingin the
west. She then presents her enlightened orb full to our
view, and is said to be in gition ; because she is then
uu the opposite side of the Earth with respect to the Sun.

In the ert balf of her orbit she appears to pass over om
heads through the upper hemisphere ; she now descends be-
low the eastern horizon to pass through that part of her or-
bit which lies in the lower hemisphere.

After her full she wanes through the same changes of ap-

rance as before, but in an inverted order ; and we see her
in the morning like a fine thread of light, a little west of the
rising-sun. For the next two or three days she is lost to
our view, rising and setting in conjunction with the Sun;
after which, she passes over, by reason of her daily motion,
to the east side of the Sun, and we behold her again a new
Moon, as before. In changing sides with the Sun, she
changes also the direction of her crescent. Before her con-
junction, it was turned to the east; it is now turned towards
the west. These different appearances of the Moon are
called her phases. They prove that she shines not by an
light of her own ; if she did, being globular, we should af-
ways see her a round full orb like the Sun.
he Moon is a satellite to the Earth, about which she re-
volves in an elliptical orbit, in 29 days, 12 hours, 44 min-
utes, and 3 seconds: the time which elapses between one
new moon and another. This is called her synodic revo-
lution. Her revolution from any fixed star to the same star
again, is called her periodic or siderial revolution. It iy
accomplished in 27 cﬁiys, 7 hours, 43 minutes, and 11} sec-
onds ; but in this time, the Earth has advanced nearly as
wmany degrees in her orbit; consequently the Moou, at the

How is it known that the Meon does not shine by her own light? About what does the

ﬁvmm revolve, ﬁnd 'l‘;u is 'g: ,ﬁxmw h(;{ betli: p:t':innl wtionh.tle is the ti::::l of ‘%el:‘ rgv%l:‘lruon
one new Moon to another nom, t

liodieauidermhevxilgi'mT lnwhntu::e:ml:mmpwl;m ! harpe
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end of one complete revolution, must go as many d
farther, before she will come again into the same position
with respect to the Sun and the Earth.

The Moon 1s the nearest of all the heavenly bodies, being
about 30 times the diameter of the Earth, or 240,000 miles,
distant from us. Her mean daily motion, in her orbit, is
nearly 14 times as great as the Earih’s ; since she not only
accompanies the Earth around the Sun every year, but, in
the xlrlxeantime, performs nearly 13 revolutions about the
Earth. ’

Although the apparent motion of the Moon, in her orbit, is greater than
«uat of any other heavonly body, since she passes over, at a mean rate, no
less than 13° 10’ 35" ina day; yet thisie to be understood as angular motion
—motion in a small orbit, and therefore embracing a great number of degrese,
and but comparatively few miles.

As the Moon, while revolving about the Earth, is carried
with it at the same time around the Sun, her path is ex-
tremely irregular, and very different from what it seems to
be. Like a point in the wheel of a carriage, movi
over a convex road, the Moon will describe a succession o
epicycloidal curves, which are always concave towards the
Sun; not very unlike their presentation in the following

THE MOON’S MOTION.
Fig. 12.

7077, .
(1)
&

Earth’s? How muny times does she revolve around the Earth, e year? Ths
resns motion % on 1s grealer in Rer orlit thom that of any hesvenly %
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Let A.d d B representa portion of the Earth’s orbit; and a L ¢ d ¢ the
funar orbit. When the Earth is at 8, the new Moon is at a; and whi'e the
Earth is moving from b to its position ss represented in the figure, the Moon
has moved through half her orbit, from atv ¢, where sha is full; so while
the Earith ie moving from its present position to d, the Moon describes the
sther half of her orbit from c to e; where she is agaln in conjunction.

The Moon, though apparently as large as the Sun, is the
smallest of all the heavenly bodies that are visible to the
paked eye. Her diameter is but 2162 miles; consequently
her surface is 13 times less than that of the Earth, and her
bulk 49 times less. It would require 70 millions of such
bodies to equal the volume of the Sun. The reason why
she appears as large as the Sun, when, in truth, she is so
rémch less, is because she is 400 times nearer to us than the

un.

The Moon revolves once on her axis exactly in the time
that she performs her revolution around the Karth. This
is evident from her always presenting the same side to the
‘Earth; for if she had no rotation upon an axis, every part
of her surface would be presented to a spectator on the
Earth, in the course of her synodical revolution. It follows,
then, that there is but one day and night in her year, con-
taining, both together, 29 days, 12 hours, 44 minutes, and 3
seconds.

As the Moon turns on her axis only as she moves around
the Earth, it is plain that the inhabitants of gne half of the
lunar world are totally deprived of the sight of the Earth,
unless they travel to the opposite hemisphere. This we
may presume they will do, were it only to view so sublime
a spectacle ; for it is certain that from the Moon the Earth
appears ten times larger than any other body in the universe.

As the Moon enlightens the Karth, by reflecting the light
of the Sun, so likewise the Earth illuminates the Moon, ex-
hibiting to her the same phases that she does to us, only in
a contrary order. And, asthe surface of the Earth is 13
times as large as the surface of the Moon, the Earth, when
full to the Moon, will appear 13 times as large as the full
moon does to us. That side of the Moon, therefore, which
is towards the Earth, may be said to have no darkness at all
the Earth constantly shining upon it with extraordinary
splendour when the Sun is absent ; it therefore enjoys suc-
cessively two weeks of illumination from the Sun, and two

‘What is hermaguitude, compared with that of the other heavenly bodies? What is her
dinmeter3 How great are her surfce and her bulk, compared with those of the Earth?
How mun{‘vuch bodies would it require to equal the volume of the Bun? Why docs she
appear as as the Bun, when in reality she is so much less? What is the time of ber
revolution on her axis, compared with that of her revolution around the Earth? How is
this proved 7 How many days and nighta then has she in the course of her synodical re-
volution ) ‘What is the knﬁﬂ of both united? Jescribe the phenomena of ihe Earth as
soen by the inhabitants of t
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weeks of earth-.ight from the Earth. The other side of the
Moon has alternately a fortnight’s light, and a fortnight’s
darkness.

As the Earth revolves on its axis, the several continents,
seas, and islands, appear to the lunar inhabitants like so
many spots, of different forms and brightness, alternately
moving over its surface, being more or less brilf’ant, as they
are seen through intervening clouds. By these spots, the
lunarians can not only determine the period of the Earth’s
rotation, just as we do that of the Sun, but they may also
find the longitude of their places, as we find the latitude ot

ours,

As the full Moon always happens when the Moon is di-

rectly opposite the Sun, all the full Moons in our winter,
must happen when the Moon is on the north side of the equi-
poctial, Eecause then the Sun 1s on the south side of it ; con-
sequently, at the north pole of the Earth, there will be a
fortnight’s moon-light and a fortnight’s darkness by turns,
for a period of six months, and the same will be the fact da-
rinlg the Sun’s absence the other six months, at the south
vole.
° The Moon’s axis being inclined only about 13° to har
orbit, she can have no sensible diversity of seasons ; from
which we may infer, that her atmosphere-is mild and uni-
form. The qhantity of light which we derive from the Moon
when full, is at least 300 thousand times less than tha’ of
the Sun.*

When viewed through a good telescope, the Moon pre-
sents a most wonderful and interesting aspect. Besides the
large dark spots, which are visible to the naked eye, we
perceive extensive valleys, shelving rocks, and long ridges
of elevated mountains, projecting their shadows on the

lains below. Single mountains occasionally rise toa great
ﬁeight, while circular hollows, more than three miles deep,
seem excavated in the plains.

Her mountain scenéry bears a striking resemblance to the
towering sublimity and terrific ruggedness of the Alpine re-

* This is Mons. Bouquer’s inference, from his experiments, as stated by La Place, in
his work,d;‘;. 41, The result of Dr. Wollastgn's comgutations was "
Leslie makes the light of the Moon 150,000 times Jous than that of the Sun: it was
y reckoned 100,000 times less.

As the Earth revolves on its axis, bow do its continents, seas, and islands, appear to
the lunar m.hlht:fnh) For what purposes may these spots secve to the lunarians?  What
are the the Moon's presenice and noe to the inhabitants ? Explain
this. hy cannot q_ie Moon bave any ible diversity 7 What then ma;
we infer to be the t 1 h What is the quantity of light whii
she wher;'mlﬁl"' oon;p:md with that of the Sun? Describe the appearance of the
MW".in ﬂIW§ : #ood pe. What of the does her
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pons,hor of the Appenines, after which some of her moun-
tains have been named, and of the Cordilleras of our own
continent. Huge masses of rock rising precipitously from
the plains, lift their peaked summits to an immense ieight
in the air, while shapeless crags hang over their projecting
sides, and seem on the eve o%sbeing precipitatecf into the _
tremendous chasm below.

Around the base of these frightful eminences, are strewed
numerous loose and unconnected fragments, which time
seems to have detached from their parent mass ; and when
we examine the rents and ravines which accompany the
overhanging cliffs, the beholder expects every moment that
they are to be torn from their base, and that the process of
destructive separation which he had only contemplated in
its 1'(-:ll'ects, is about to be exhibited before him in all its
veality. -

The range of mountains called the Appenines, which tra-
verses a portion of the Moon’s disc from north-east to south-
west, and of which some parts are visible to the naked eye
rise with a precipitous and craggy front from the level o
.the Mare Imbrium, or Sea of showers.* In this extensive
range are several ridges whose summits have a perpendicu-
lar elevation of four miles, and more; and tgough they
often descend to a much lower level, they present an inae-
cessible barrier un -the north-east, while on the south-west
they sink in gentle declivity to the plains.

¥here is one remarkable feature in the Moon’s surface
which bears no analogy to any thing observable on the
Earth. This is the circular cavities which appear in every
Fan of her dise. Some of these immense caverns are nearly
our miles deep, and-forty miles in diameter. They are
. most numerous In the south-western part. As they reflect
the Sun’s rays more copiously, they render this part of her
surface more brilliant than any other. They present to
‘us nearly the same appearance as our Earth might be sup-
posed to present to the Moon, if all our great lakes and seas
were dried up. .

The pumber of remarkable spots on the Moon, whe=e
latitude and longitude have been dccurately determined,
exceeds 200, The number of seas and lakes, as they were
formerly considered, whose length and breadth are known,

* The name of a lunar spot.

the of her n ins, On what purtofherdisciuhun!ﬁed
called the Appeni d? Describe it. What remarkable feature in the
Moon's surface.bears no analogy to any thing observable on the Earth’s suiface? Describe
theirappearance.  What is the number of remarkalle spots in the Moon's urface, wht=
Iatitude and longitude have B Iy deten dd What is the number of neds @
lakes, as they werc former'y dered, whose d joas ere known ?

»
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is between 20 and 30; while the number of peaks and
mountains, whose perpendicular elevation varies from a
fourth of a mile to five miles in hei%ht, and whose bases
are from one to seventy miles in length, is notless than one
hundred and fifty.*

Graphical views of these natoral npgemncel, panied with mi
and familiar descriptions, constitute what is called Seleno, aﬁhy, from two
Greék words, which mean the same thing in regard to the Moon, as Geog-
raphy does in regard to the Earth,

An idea of some of these scenes may he formed by con-
ceiving a plain of about 100 miles in circumference, encircled
by a range of mountains, of various forms, three miles in
perpendicular height, and having a mountain near the
centre, whose top reaches a mile and a half above the level
of the plain. From the top of this central mountain, the
whole plain, with all its scenery, would be distinctly visible,
and the view would be bounded only by a lofty amphitheatre
of mountains, rearing their summits to the sky.

The bright spots of the Moon are the mountainous
regions ; while the dark spots are the plains, or more
level parts of her surface. There may be rivers or small
lakes on this planet ; bat it is generally thought, by astrono-
mers of the present day, that there are no seas or large col-
lectiocs of water, as was formerly supposed. Some of
these mo'ntains and deep valleys are visible to the naked
eye; and n. ny more are visible through a telescope of bat
moderate pow .Ts.

A telescope which magnifies only 100 times, will show a
spot on the Moon’s surface, whose diameter is 1223 yards ;
and one which magnifies a thousand times, will enable us
to perceive any enlightened object on her surface whose di-
mensions are only 122 yards, which does not much exceed

* the dimensions of some of our public edifices, as for instance,
the Capitol at Warhington, or St. Paul’s Cathedral. Pro-
fessor Frauenhofer, of Munich, recently announced that he
had discovered a lunar edifice, resembling a fortification,
together with several lines of voad. 'The celebrated as-
tronomer Schroeter, conjectures the existence of a great
oy T SRy, T bt e e o ety el o
tural appearances of the Moon, is to be seen on Russel’s Lunar Gloda. Beo also Seleno-

graphia, by C. Blunt.

‘What is the number of peaks and tai i i i
& fourth of 8 mila 1o fve iles, 80 whoee bhases v Form vos. b soverty maie oo
What s S¢Imogrg¥|hy ? Give an illustration to enablc us to form some idea of of
these M'I"Iel:.)'whlc -p:.h are !al:grpwnmno&: ions, and whidilthe pla.innm&en-
(] t d

=u Moon’y surface? Are any of her_mountains undmvaﬂmm vil‘i’:leem ?:;k‘:lh:y:';
| Hov il il e el which, magnts s

uywﬂcodﬁuwhﬁmofmbt;:mnm{em 1%0 . ?
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sity on the east side of the Mcon, a little north of her equator,
An extensive canal in another place, and fields of vegeta-
aon in another.

SOLAR AND LUNAR ECLIPSES.

Or all the phenomena of the heavens, there are none
vhich engage the attention of mankind more than eclipses
»f the Sun and Moon; and to those who are unacquainted
with astronomy, nothing appears more wonderful than the
accuracy with which they can be predicted. In the early
iges of antiquity they were regarded as alarming devia-
tions from the established laws of nature, presaging great
public calamities, and other tokens of the divine displeasure.

In China, the prediction and observance of eclipses are made a matter of
state policy, i order to operate upon the fears of the ignorant, and impose on
them a superstitious :ﬂ"d for the occult wisdom of their rulers. In Mexico,
the natives fast and afflict themselves, during eclipses, under an apprehen-
sion that the great spirit is in deep sufferance. Bome of the northern tribes
of Indians have imagined that the Moon had been wounded in a quagrel ; and
others, that she was about (o be swallowed by a huge fish.

It was by avalling himaelf of these superstitious notions, that Columbaus,
when shipwrecked on the island of Jamaica, extricated himself and crew
from s most embarrassing condition. Being driven to great distress for want
of provisions, and the natives refusing him any assi , when all hope seem-
ed to be cut off, he bethought Limself of their su, idon in regard to

] Having bled the principal men of the island, he remonstrated
) #usl their inhumaaity, as being offensive to the Great Spirtt ; and told them

that & great pbgue was even ready to fall upon them, and as a token of it, they
wonld that night see the Moon hide her face in anger, and put on a dreadfully
dark and theatening aspect. This artifice had the desired effect; for the
eclipse had no sooner begun, than the frightened barbarians came runn|
with all kind# of provisions, and throwing themselves at the feet of Columbus,
implored hie forgiveness.—Aimagest, Vol I 56 ¢ v. 2

An eclipse of the Sun takes place, whenthe dark body,
of the Moon, passing directly between the Earth and the
Bun, intercepts his light.  This can happen only at the in-
stant of new Moon, or when the Moon is in conjunction ; for
it is only then that she passes between us and the Sun.

An eclipse of the Moon takes place when the dark body of
the Earth, coming between her and the Sun, intercepts his
light, and throws a shadow on the Moon. This can happen
only at the time of full Moon, or when the Moon is in oppo-
sition ; for it is only then that the Earth is between Ker
and the Sun.

As every planet belonging to the solar system, both pri-

How were eclipses regarded in the early agos of antiquity Tonhltpwxondathl
qufcm‘mmmarprdmw;mdobmmmkmw1 wdam’
natives of Merioo demean themseives during an sclipee? Why do they do this

What notions haves some of (he norshern ¢ me‘n&hdwﬁhr

S0 eciipees of the Moon} te 1he anecdote estrioating At » and
£ 7] crmy)'om distress, by avating himself of the stizious motions > 'the na
clves of Jamuaica inregard 1o eclinses. 'What causes of the Bun? Wi\ fcauses

aclipses of the Mova?
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mary and secondary, derives its light from the Sun, it must
cast a shadow towards that part of theheavens which is op-~
posite to the Sun. This shadow is of course nothing but
a privation of light in the space hid from the Sun by the
opaque body, and will always be proportioned to the nag

nitude of the Sun and planet.

If the Sun and planet were both of the same magnitude,
the form of the shadow cast by the planet, would be that of
a cylinder, and of the same diameter as the Sun or planet,
If the planet were larger than the Sun, the shadow would
continually diverge, and grow larger and larger; but as the
Sun is much larger than any of the planets, the shadows
which they cast must converge to a point in the form of a
cone; the length of which will be proportional to the size
and distance o%the planet from the Sun.

The magnitude of the Sun is such, that the shadow cast by each of the
primary planets always converges to a point before it reaches any other
planet; so that not one of the primary pl can eclip h The
shadow of any planet which is u:comrmnied by satellites, may, on certain
occasions, ec _}&u ita satellites; but it is not long enough w eclipse any
ether body. @ shadow of a satellite, or Moon, may also, on certain occa-
sions, fall on the primary, and eclipse i.

When the Sun is at his greatest distance from the Earth,
and the Moon at her least distance, her shadow is suffi-
ciently long to reach the Earth, and extend 19,000 miles
beyond. hen the Sun is at his least distance from the
Earth, and the Moon at her greatest, her shadow will not
reach the Earth’s surface by 20,000 miles. So that when
the Sun and Moon are at their mean distances, the cone of
the Moon’s shadow will terminate a little before it reaches
the Earth’s surface. -

In the former case, if a conjunction take place when the
centre of the Moon comes in a direct line between the
ceatres of the Sun and Earth, the dark shadow of the Moon
will fall centrally upon the Earth, and cover a circular area
‘of 175 miles in diameter. Toall places lying within this dark
spot, the Sun will be totally eclipsed, as illustrated by Fig. 13.

In what direction does every planet of the solar system cast a shadow?
shadow, and to what is it proportional 2 If the Sun and planet were both
magnitude, what would be the form of the shadow, and its diameter? 1
{arger than the Sun, what wo the fo) the shadow ? But as
larger than any of the planets, what must be the form of their shadows, and

proportional 2 Way can no one of the primar‘-ulanat eclipee another
plain how, on certain occasions, they may eclipse thelr m"lmu'tbe and on others
rom

8t her least distance, how far will her shadow extend? When the Sun is at hé
least distance, and the Moon at her greatest? When the Sun and Moon are bothnuH
Mean distances 1 In the first case, i 1ohat circumatances will the Moon's shadow
m“:‘:iﬁ"m‘:;ﬁ"m' -mt’h: halti.v:’il.!rkbe its figure and diameter? How will the Sun ap
oear ying within 1 Descride ¥
Snring the e hin this ;p::‘ tAs clfect of the Easth's motion.
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ECLIPSES OF THE BUN.
e 13

In consequence of the Earth’s motion durhrlapthe eclipse, this circular ares
pecomes A continued belt over the Earth’s surface; being, at the broadest, 178
miles wide. This belt is, however, rarely so broad, .35 often dwindles to &
mere nominal line, without total darkness.

In March, this line extends iteelfl from 8. W. to N. E., and in September, from
N.W.to 8 E. In June, the central line is a curve, going first to the N B,
and then to the 8. E. ; in December, on the con , first to the 8. E., and thea
to the N. E. To all places within 2000 miles at least of the ceatral line, the
cclipee will be visible; and the nearer the place of observation is to the line, the
‘"ﬁ will be the eclipse. In winter, if the central trace be but s little northward
of t uator, and in summer, if it be 25 degrees N. latitude, the ecli| will be
wisible all over the northern hemisphere. As a goneral ruje, thnuf liable %o
many modifications, we may observe, that places from 200 to 250 miles from the
central line, will be 11 digits eclipsed ; from thence to 500 miles, 10 digits ; and
&0 on, diminishing one digit in about 250 miles.

If, in either of the other cases, a conjunction take place
when the Moon’s center is directly between the centers of the
Sun and: Karili, as before, the Moon will then be too distant
to cover the entire face of the Sun, and there will be seen, all
around her dark body, a slender ring of dazzling light.

o
(O
kY
1

‘This may be {llustrated by the above . Suppose C D to represent a part
of the Karth’s orbit, and the Moon’s shadow to terminate at the vertex V; the
small apace b e f will rep the breadth of the luminous ring whick
will be visible all around the dark body of the Moon.

Such was the eclipse of Pebruary, {2, 1831, which passed over the southers

from 8. W.to N. E. It was the first annular eclipee ever visible in the
United States. Along the path of this eclipee, the lumi ring ined perfect
and unbroken for the space of two minutes. The last anuular eclipse visible te
any considerabie portion of she United States, took place Sept. 18th, 1833.

In either of the other cases, the same circumstances occurring as before, wlnt;ﬂ
be the appearance of the Sun? Why does not the Moon, in this case, cause a
sclipss? When did the first eclipee of this kind, ever visidls in the United Btates, hap-
pen? How long did the luminous ring, along its path, remain unlrokent When
2id the next annular sclipes, visidile 10 any conrideradle portion of the Uniled Statss,
Noppons

)
12
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From the most elaborate calculati pared with a long series of obeerva
tions. the length of the Moon’s shadow in eclipees, and her di fom the
Sun at the same time, vary within the limits of the following table.

Levgth of Shadow, |Length of Shadow in| Leugth | Distance in | Distance

Dist. of Moon. Semidiameters. in miles. | Semidiameters. !in miles.

Least 51.73(;)(3956‘";‘“ %39 | 5. - | Fiw.
Mean I 68 74 - 232,328 60. 56m 238 300
Greatest 59.730, - 236.292 63. = | 262648

Thus itap that the length of the cone of the Moon’s shadow, in eclipses,
varies from 228,499 to 236,292 miles ; being 7.793 miles longer in the one case,
than in the other. The ine?mlily of her distances from the Earth is much
greater ; they vary from 221,148 to 262,638 miles, making a difference of 31,490
miles.

Although a central eclipse of the Sun can never be total
to any spot on the Earth more than 175 miles broad ; yet
e spuce over which the Sun will be mere or less partially
eclipsed, is nearly 5000 miles broad.

The section of the Moon’s shadow, or her penumbra, at the Earth’s surface,
in eclipses, is far frem being always lar. If the conj ion happen when
the center of the Moon is a little above or a little below the center of the line
joining the centers of the Earth and Sun, as is most frequently the case, the
shadow will be projected obliquely over the Earth’s surface, and thus cover a
much larger space. X

To produce & partial ecl , it is not y that the shadow should reach
the Earth ; it is sufficient that the apparent distance between the Sun and Moon
be not greater than the sum of their semidiameters.

If the Moon performed her revolution in the same path in
which the Sun appears to move ; in other words, if her orbit
lay exactly in the plane of the Earth’s orbit, the Sun would
be eclipsed at the time of every new Moon, and the Moon
at the time of every full. But one half of the Moon’s orbit
lies about 5° on the north side of the ecliptic, and the other
half as far on the south side of it; and. consequently, the
Moon’s orbit only crosses the Earth’s orbit in two opposite
points, called the Moon’s nodes.

When the Moon is in one of these points, or nearly so, at
the time of new Moon, the Sun will be eclipsed. When she
ia in one of them, or nearly so, at the time of full Moon, the
Moon will be eclipsed. But at all other new Moous, the
Moon either passes above or below the Sun, as seen from
the Earth; and, at all other full Moons, she either passes
above or below the Earth’s shadow ; and consequently there
can be no eclipse.

What are the limits belween which the Moon's shadow varies in eclipeesy What s
dhe difference detwaen these 1wo limits 1 What are the limits of her distances from the
Earih) What is the difference between them ] What.is the greatest breadih of any
spot on the Earth’s surface, to which a centra] eclipse of the Sun can be total ¥ at
is the breadth of the greatest gpace over which the Sun can be more or less partially
eclipsed? Is the penumbra of the Moon at the Earth's surface in eclipees aly cir-

ar? In what ¢ir il the shadow be projected obliquely over the h's
surfacer Must the shadow reach the Earth, to gr uce a partial eclipsar What is the
nmuy: a}:parmt distance between the Sun and Moon, within which such a result woill
sake place’ Why is not the Sun eclipsed at the time of every now Moon, and the

t i i i o
:f?l:g'!ylg::l;la,jhal;p‘::‘?t circumstances will an eclipse of the Sun, and in what an Mhm
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If the Moon be exactly in one of her nodes at the time of
her change, the Sun will be centrally eclipsed. If she be
14° from her node at the time of her change, the Sun will
appear at the equator to be about 11 digits eclipsed. If
she be 3° from her node at the time of her change, the Sun
will be 10 digits ecl(iipsed, and so on; a digit being the twelfth
part of the Sun’s diameter. But when the Moon is about
18° from her node, she will just touch the outer edge of the
Sun, at the time of her change, without producing any
eclipse. These are the ecliptic limits. Between these limits,
an eclipse is doubtful, and requires a more exact calculation.

The mean ecliptic limit for the Sun is 1640 on each side of the node; the
mean ecliptic hmit for the moon is 104° on each side of the node. In the former
case, then, there are 33 degrees about each node, makiag, in all, 66° out of 360°,
in which eclipses of the Sun may happen: in the latter case, there are 210 aboat
each node, making, in all, 429 out of E%O" in which eclipses of the Moon usuall
occar. The}m) rtion of the solar to the lunar eclipaes, therefore, is as 66 to 42,
or as 11 to 7. Yet there are more visible eclipses of the Moon, at any given
place, than of the Sun ; because a lunar eclipse js visible to a whole hemisphere,
a solar eclipse only to a small portion ofit.

The greatest possible duration of the annular appearance
of a solar eclipse, is 12 minutes and 24 seconds; and the
greatest possible time during which the Sun can be totally
eclipsed, to any part of the world, is 7 minutes and 58 sec-
onds. The Moon may continue totally eclipsed for 1¢ hours.

Eclipses of the Sun always begin on his western edge,
and end on his eastern ; but all eclipses of the Moon com-
mence on her eastern edge, and end on her western. ‘

If the Moon, at the time of her opposition, be exactly ir
her node, she will pass through the center of the Earth’
shadow, and be totally eclipsed. 1If, at the time of her oppo
sition, she be within 6° of her hode, she will still pass through
the Earth’s shadow, though not centrally, and be totaﬁy
eclipsed : but if she be 12° from her node, she will only just
touch the Earth’s shadow, and pass it without being eclipsed.

‘The duration of lunar eclipses, therefore, depends upon the difference be-
tween the diameter of the Moon and that section of the Earth’a shadow throufh
which she pasees. When an eclipse of the Moon is both total and central, its
daration is the longest possible, ing nearly to 4 hours; but the duration
of all eclipses not central, varies with her distance from the node.

In what circumstances is the Sun centrally eclipsed ? What is the ratio between the
Moon's distance from her node, and the number of digits that the Sun is eclipsedy
‘What are these limits called; Will there alwuys be ecww-el when the Moon iz within
these limits ? What is the ecliptic limit for the Sunt ‘hat is &£ for the Moon1 What
number of degrees, then, are there about each node, and how many out of 360°, tn which
solar eclipses can happen? How many in which lunar eclipses usually happen?
What then s the g‘rogmkm qf the solar to the lunar eclipses) Why then are there
more eclipses of . loon visible at any given place than of the Sun) What is the
greatest possible duration of the ennular :'ppemnee of a solar eclipse ) What is the
greatest poesible durstion of a total solar eclipse to any part of the world? What is the
greatest duration of a total lunar eclipse’ Ou which side of the Sun do solar eclipses
always begin, and on which do they end? On which side of the Moon do lunar eclipses
always begin, and on which do they end? In what circumstances is the Moon totally
eclipsed? Beyond what distance from her node, if she be, will she only toach the
Earth’s shadow, and not be eclipsed7 On what then does the duration of lunar
eclirars depend? In what circumstances s the duration of the lunar eclipee the iongest
possilies What 18 the length of the greatest duration of & lunar eclipse’  With what
does the duraiion of eclipses, not ceniral, vary?
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NCLIPSES OF THE MOON.
Pig. 15.

The diameter of the Earth’s shadow, at the distance of
the Moon, is nearly three times as large as the diameter of
the Moon ; and the length of the Earth’s shadow is nearly four
times as great as the distance of the Moon; exceediug it in
the same ratio that the diameter of the Earth does the dia-
meter of the Moon, which ie as 3.663 to 1.

Di Length of
of the the shadow
shadow. | in miles.

The length of the Earth’s shadow, and its di
at the distance of the Moon, are subject to the varia-
tions exhibited in the following table:

Moon at the apogee 5,232
Sua at the perigee Moon at her mean distance 5,762 2217
Moon at the perigee 6,292 .
Moon at the apogee 5270
San at his mean distance { Moon at her mean distance | 5.799 866 69
Moon at the perigee 6,329
Moon at the apogee 5,306
Sun at the apoges Moon at her mean distance 5.836 871,262
Moon at the perigee 6,366

The first column of figures expresses the diameter of the Earth’s shadow at
the Moon : and as the diameter of the Moon i only 2162 mlles, it is evident that
it can always be comprehended by the shadow, which is more than twice as
broad as the disc of the Moon.

The time which elapses between two suceessive changes
of the Moon is called a Lunation, which, at a mean rate, is
about 293 days. If 12 lunar months were exactly equal to
the 12 solar months, the Moon’s nodes would always occupy
the same points in the ecliptic, and all eclipses would hap-
pen in the same months of the year, as is the case with
the transits of Mercury and Venus: bat, in 12 lunations, or
lunar months, there are only 354 days; and in this time the
Moon has passed through both her nodes, but has not quite
accomplished her revolution around- the Sun: the conse-

uence is, that the Moon’s nodes fall back in the ecliptic at

e rate of about 194° annually; so that the eclipses happen
sooner every year by about 19 days.

‘What is the diameter of the Earth’s shadow at the distance of the Moon? What is
the length of the Earth’s shadow? Wha is their ratio to each other! Befteess sohat
Hmits the Imlh‘glhc Earth's shadow, and iis dlameter af the distence of the
Moon, vary? Whai s the breadih of the Earth’s shadow ed with that of the disc
@/ thz Moon1 What isa Junation ! How many days does a lunation embrace? Why do
m ﬂ&d.‘m hemm the same months of the year} How far dothe Moon's nodvs
your anoually do the eci|

inthe : how much sooner pess bappen every
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As the Moon passes from one of her nodes to the other in
173 days, there is just this period between two successive
eclipses of the Sun, or of the Moon. In whatever time of
the year, then, we have eclipses at either node, we may be
sure that in 173 days afterwards, we shall have eclipses at
the other node.

As the Moon’s nodes fall back, or retrograde in the ecliptic, at the rate of 19;®
every year, they will complete a backward revolution entirely around the
ecliptic to the same point again, in 18 years, 225 days; in which time there
would slways be a regular period of eclip if any pl of
lanations were finished without a remainder. But this never happens; for if
both the Sun and Moon should start from a line of conjunction with either of the
nodes in any point of the ecliptic, the Sun would perform 18 annual revolutions
and 222° of another, while the Moon would perform 230 [unations, and 85° of an-
other, before the node would come around to the same point of the ecliptic
g:ia 80 that the Sun would thea be 138° from the node,and the Moon 85° from

o,

But after 223 lunations, or 18 years, 11 days,» 7 hours, 42 minutes, and 31
seconds, the Sun, Moon, and Earth, will return so nearly in the same position
with respect to each other, that there will be a regular return of the same eclip-
ses i{m‘ many . This d period was discovered by the Chaldeans, and
by them called Sargs. If therefore, to the mean time of any ecli either of
the Sun or Moon, we add the Chaldean period of 18 yesars and 11 days, we
shall have the return of the same eclipse. This mode of predicting eclipses
will hold good for a thousand years. In this period there are usually-70 eclip-
wes ; 41 of the Sun and 29 of the Moon.

The number of eclipses in any one year, cannot be less
than two, nor more than seven. In the former case, they
will both be of the Sun; and in the latter, there will be five
of the Sun, and two of the Moon—those of the Moon will be
total. There are sometimes six; but the usual number is
Jour: two of the Sun, and two of' the Moon.

The cause of this variety is thus accounted for. Although the Sun usually
ranu bfy both nodes only once in & year, he may pass the same node again a
ittle before the end of the year. In consequence of tfie retrograde motion of
the Moon’s nodes, he will come to either of them 173 days afler passing the
other. He may, therefore, return to the same node in about 346 days, having
thus passed one node fwice and the other once, making each time, at each, an
eclipse of both the Sun and the Moon, or, six in all. And since l‘2‘unllionl, or
854 days from the firat eclipee, in the l;eginm'ng of the year, leave room for
another new Moon before the close of the year, and since this new Moon may
£all within the ecliptic limit, it is possible for the Bun to be eclipsed again. Thus
there may be seven eclipees in the same year.

* If there are four loap years in this interval, add 11 days; but if there are five, add
oaly ten days.

In what time does the Moon pass from one of her nodes to the othor! What is
the length of the time which elapses between two successive eclipses of the Sun or
the Moon! After there have baen eclipses at one node, in what time may we be sure
that there will be eclipses at the other? In whal time do the Moon's nodes com-
plete a dackroard revolution around the eclipticy Why i there not altoays a regular

eclipses in this time: If the Sun and Moon should both start from a lins

af conjunction with efther node, hoto mnany revolutions would the Sun perform, and
how many lunations the Moon, befors the node would come around o the same poing
againi  After how many lunations tedll the Bun, Moon, and EartR, return so nearl;
to the same tion 10ith Tespect Lo each other, that there 104(l be a regular return q’

same eclipses for many ages’ What nation discovered this grand period. and
what did they call i47 What s the mode of predicting eclipses, with which this fact
rnishes us? How many ecli are there usually in this perfod} What is the
ast, and what the test number of eclipaes, in any one year? In the former case
‘what eclipses will they be? What, in the latter? What is the usual number of
eclipses in the year, and what eclipses are they? Picase espiain the cause of
variety. 19*%




222 MARS.

'mll:whuthe Moon changes ln either of her nodes, she cannot come
the lunar ecliptic limit at the next full, (though if she be full in one of her
nodes, she may coms into the solar ecliptic limit at her next cAange,) and six
mouths alterwards, she will change near the other node ; thus making only two

eclipses.

melowi isa list of all the solar eclipses that will be visible in Burope
and America during the remainder of the present century. To those which
will be visible in New England, the number of digits is annexed.

Year. | Month [Day and hour. Digits{l Year. |Month.| Day and hour. |Digits.
1851, | July |28 748 A. M.| 3} 1876, | Mar. {26 411 P. M.| 3%
1854, | May 126 4 26 P. M. 11§ 1878, { July |29 456 P. M.] 7§
1858, | Mar. |16 6 14 A. M. 13 1879, | July 19 2 0 A. M.
1859, | July |20 632 P. M. 880, | Dec. (31 730 A. M.j 64
1860, | July 18 7 23 A. M.| 6 1882, | May (17 1 0A. M.
1861, | Dec. 131 730 A. M.| 4 1885, | Mar. |16 035 A. M.
1963, | May (17 1 O P. M. 1886, | Aug. |29 630 A. M.
1865, | Oct. [19 910 A. M. 31 1887, | Aug. 1810 OP. M.
1966, | Oct. {81112 A. M.| 0 1890, { June (17 3 0 A. M.
1867, | Mar. |6 3 0 A M. 1891, | June [ 6 O 0 Mer.

Feb. |2210 0 A. M. 1892, [ Oct. |20 019 P. M.| 8
1869, | Aug. (7 621 A, M.| 10; 1895, | Mar. (26 4 0 A. M.
1870, | Dec. |22 6 0 A. M. 1896, | Aug. |9 0 0 Mer.
1873, | May |26 3 0 A M. 1897, | July 129 9 8 A M| 4}
1874, | Oct. (10 4 0 A. M.- 1899, | June | 8 0 O Mer.
1876, | Sept. 129 566 A. M. 114 11900, {May (28 8 9 A M1

‘The eclipses of 18564, 1869, 1875, and 1900, will be veg large. In those of
1858, 1861, 1873, 1875, and 1890, the Sun will rise eclipsed.

Those of 18564 and 1875, will be annular. The scholar can continue this tabl
or extend it backwards, gl adding or subtracting the Chaldean period of
years, 11 days, 7 hours, minutes, and 31 seconds.

MARS.

Mans is the first of the exterior planets, its orbit lymg
immediately without, or beyond, that of the Earth, while
those of Mercury and Venus are within,

Mars appears, to the naked eye, of a fine ruddy complex-
1on ; resembling, in color, and ap};larent magnitude, the star
Antares, or Aldebaran, near which it frequently passes. It
exhibits its greatest brilliancy about the time that it rises
when the Sun sets, and sets when the Sun rises; because it
is then nearest the Earth. It is least brilliant when it rises
and sets with the Sun; for then it is five times farther re-
moved from us than in the former case.

Its distance from the Earth at its nearest approach is about
50 millions of miles. Its greatest distance from us is about
240 millions of miles. In the former case, it appears nearly

‘What is the pasition of Mars in the solar system? Describe its appearance to the

?h‘l':eg ne‘:ef V\;};::le‘n dl)g‘l. it exhi:ij its m-lﬁ_st brilliancy? Why is it -g:'-u brilliant at
are I 14

faoime? Wh i least im‘teu u;nncufmnun How much jarger does
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25 times larger than in the latter. When it rises before the
Sun, it is our morning star; when it sets after the Sun, it is
our evening star.

The distance of all the planets from the Earth, whether they be interior or
exterior planets, varies within the limits of the diameters of their orbits; for
when a planet is in that qoint of its orbit which is nearest the Earth, it is evi-
dently nearer by the whole diameter of ite orbit, than when it is in the opposite
point, on the other side of its orbit. The apparent diameter of the planet will
algo vary for the same reason, and to the same degree.

Mars is sometimes seen in opposition to the Sun, and
sometimes in superior conjunction with him; sometimes
gibbous, but never horned. In conjunction, it is never seen
to pass over the Sun’s disc, like Mercury and Venus. This
groves not only that its orbit ig exterior to the Earth’s orbit,

ut that it is an opaque body, shining only by the reflection
of the Sun.

The motion of Mars through the constellations of the
zodiac is but little more than half as great as that of the
Earth; it being generally about 57 days in passing over
one sign, which is at the rate of a little more than half a
degree each day. Thus, if we know what constellation
Mars enters to-day, we may conclude that two months hence
it will be in the next constellation; four months hence, in the
next; six months, in the next, and so on. ’

Mars performs his revolution around the Sun in one year
and 10} months, at the distance of 145 millions of miles ;
moving in its orbit at the mean rate of 55 thousand miles
an hour. Its diurnal rotation on its axis is performed in 24
hours, 39 minutes, and 21+ seconds; which makes its day
about 44 minutes longer than oars.

Its mean sidereal revolution is performed in 686.9796458 solar dl{l; or in 688
days, 23 hours, 30 1.4 d ts synodical revolution is performed
in 779.936 solar days ; or in 779 days, 2 hours, 27 minutes, and 50 seconds.

Its form is that of an oblate spheroid, whose polar diame-
ter is to its equatorial, as 15 is to 16, nearly. Its mean diame-
ter i 4222 miles. Its bulk, therefore, is 7 times less than
that of the Earth; and being 50 miflions of miles farther
from the Sun, it receives from him only half as much light
and heat.

The inclination of its axis to the plane of its orbit, is about

Within what limits does the distance of all the planets from the Earth 7 With
what does the apparent dlameter of @ planst vary? "What moon-like phases has
Mars? What does the fact, that it never assumes the crescent form at its conjunction,
prave, in regard to its situstion? How do we know it to be opaque’ What is the
rate of its motion through the constellations of the zodiac, compared with that of the

1 How is it in passing over one sign? At what rate per day is this?
How, then, if we know in what constellation it in at any one time, may we determine
1n what constellation it will be at any subsequent time? In what time does it per-
form its revolution around the Sun? What is its distance from the Sun? What is
the mean rate of its motion in its orbit per houry In what time does it perform its
revolution on its axis? What, then, is the length of its day, compared with that of
the Earth? In 10hat ttme does it perform its mean sidereal revoiution? In what time,
142 synodical revolution’ What are its form and dimensions ?
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283°. Consequently, its seasons must be very similar to
those of the Earth. ~ Indeed, the analogy between Mars and
the Earth is greater than the analogy between the Earth
and any other planet of the solar system. Their diurnal
motion, and of course the length of their days and nights, are
nearly the same; the obliquity of their ecliptics, on which
the seasons depend, are not very different; and, of all the
superior planets, the distance of Mars from the Sun is by far
the nearest to that of the Earth; nor is the length of its
year greatly different from ours, when compared with the
years of Jupiter, Saturn, and Herschel. .

To a spectator on this Slanet., the Earth will appear al-
ternately, as a morning and evening star; and will exhibit
all the phases of the Moon, just as Mercury and Venus do
to us; and sometimes like them, will appear to pass over
the Sun’s disc like a dark round spot. Our Moon will never
appear more than a quarter of a degree from the Earth, al-
though her distance from it 18 240,000 miles. If Mars be
attended by a satellite, it is too small to be seen by the most
powerful telescopes.

When it is considered that Vesta, the smallest of the asteroids, which is once

and a half times the distance of Mars from us, and only 269 miles in diameter,
is perceivable in the open space, and that without the lpre.ence of a more conspi-
euous body to point it out, we may reasonably conclude that Mars is without
moon.
i Mo the Besremm s lndocdofall the superic planct
and sometimes he will seem stationary. hen a superlor planet first becomes
visible in the morning, west of the Sun, a little after its conjunction, its motion
W direct, and also most rapid. When it is first seen east of the Sun, in the
evening, soon after its opposition, its motion is retrograde. These retrograde
movements and stations, as they appear to a spectator from the Earth, are com-
mon to all the planets, and demonstrate the truth of the Copernican system.

The telescopic ;')ll‘lenomena of Mars afford peculiar interest
to astronomers. They behold its disc diversified with nu-
merous irregular and variable spots, and ornamented with
2ones and belts of varying brilliancy, that form, and disap-
pear, by turns. Zones of intense brightness are to be seen
in its polar regions, subject, however, to gradual changes.
That of the southern pole is much the most brilliant. Dr.
Herschel supposes that they are produced by the reflection
of the Sun’s ight from the frozen regions, and that the melt-
ing of these masses of polar ice is the cause of the variation
in their magnitude and appearance.

‘What, then, is its bulk, compared with the Earth's, and how much less light and heat
does it receive from the Sun? What is the inclination of its axis to the plane of its orbit?
How are its seasons, compared with those of the Earth? In what particulars is there
8 ter ando%between Mars and the Earth, than between the Earth and any other
planet in the solar system? What must be the appeamance of the Earth to a spectator
8t Mars? What ia the greatest distance from the Earth at which our Moon will ap-

car to him to be? may we reasonadly conclude that Mars has no satellite?

he lheamgrat o s thra;tgh[ lmlem hmlvem. What system do these recrograde
0 all ¢ anels an s
00iadlish? What are the telescopic phenompem of lmuin Jrom ihe Earth, serve s
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He was the more confirmed in these opinions by observir:tgﬂ
that after the exposure of the luminous zone about the no
pole to a summer of eight months, it was considerably de-
creased, while that on the south Inle which had been in
total darkness during eight months, had ¢onsiderably in-
creased.

He observed, farther, that when this spot was most lumi-
nous, the dizc of Mars did not appear exactly round, and
that the bright part of its southern imb seemed to be swollen
or arched out beyond the proper curve.

ey -~

TELESCOPIC APPEARANCES OF MARS. Fig. 16.

The extraordinary height and density of the atmospherc
of Mars, are supposed to be the cause of the remarkable
redness of its i ﬁt.

It has been found by experiment, that when a beam of
white light passes through any colorless transparent medium,

its color inclines to red, in proportion to the density of the
medium, and the space tf‘lrough which it has traveled. Thus
the Sun, Moon, and stars, appear of a reddish color when
near the horizon; and every luminous object, seen through
a mist, is of a ruddy hue.

This phenomenon may be thus ined :—The m of the red, h
least ng-.ngible rays, be{ng r than that of the violet, or most nﬁ-nn.'itﬁ: =

rays, the former will make their way through the resisting medium, while the

hi

latter are either reflected or absol The color of the beam, theret'ore. when
it reaches the eye, must partake of the color of the least re ble rays, and
this color must increase with the distance. The dim light, therefore, by which
Mars is illuminated, having to pass fwice through its atmosphere before it reaches
the Earth, must be deg;lved of a great proportion of its violet rays, and conse-
tly then be red. . Brewster supposes that the difference of color amol
othier planets, and even the fixed stars, is owing to the different heights
densities of their atmospheres.

How _does Dr. Herschel account for them t How the remarkable redness of the
Bght of Mars bo sceountod for? s
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THE ASTEROIDS, OR TELESCOPIC PLANETS.

Ascenping higher in the solar system, we find, between
the orbits of Mars and Jupiter, a cluster of small Elanets,
which present a variety of anomalies that distinguish them
from alY the older planets of the system. Their names are
Vesta, Juno, Ceres, and Pallas. These have all been dis-
covered during the present century.

loThe dates of their discovery, and the names of their discoverers, are as fol-
AL H

Ceres, Jan. 1, 1&)1,&% M. Piazzi, of Palermo.
Pallas, March 28, 1802, by M, Olbers, of Bremen.
Juno, September 1, 1804, by M. Harding. of Bremen
Vesta, March 29, 1807, by M. Olbers, of Bremen.

The scientific Bode* entertaiued the opinion, that the plane-
tary distances, above Mercury, formed a geometrical series,
each exterior orbit beipg double the distance of the next in-
terior one, from the Sun; a fact which obtains with remark-
able exactness between Jupiter, Saturn, and Herschel. DBat
this law seemed to be interrupted between Mars and Jupi-
ter. Hence he inferred, that there was a planet wanting in
that interval; which is now happily supplied by the discov-
ery of the four star-form planets, occupying the very space
where the unexplained vacancy presented a streng objection
to his theory.

These bodies are much smailer in size than the older
planets—they all revolve at nearly the same distances from
the Sun, and perform their revolutions in nearly the same
periods—their orbits are much more eccentric, and have a
much greater inclination to the ecliptic—and what is alto-
gether singular, except in the case of comets—all cross each
other ; so that there 1s even a possihility that two of these

* Accurding to him, the distances of the planets may be expressed nearly as follows :
Earth's distance fr

the rom the Sun being 10,

Mercury 4 = 4) Asteroids 44 'Y B

Venus 4 1 = 7 Jupiter . 44 - 52

The Earth 4+ = 10|Saturn 443X® = 100

Mars 4+ = I16]Herschel 443X® = 1%
Comparing these values with the actual mean di _of the planets frora the Sun,

we cannot but remark the near h to that

and can
the respective distances of the planets from the Sun, were assigned according to a law,
although we are entirely ignorant of the exact law, and of the reasca for that law.--
Brinkley’s Elements, p. 89.

‘What new planets have been discovered within the present contury 7 Whe, they
situated 7 #;qt are the dates of their discovery, am‘i’ the names . r core 1
‘Why did Bode infer that there was & planet wanting between Mare and Jupiter.
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bodies may, some time, in the course of their revolutions,
come into collision.

The orbit of Vesta is so eccentric, that she is sometimes
farther from the Sun than either Ceres, Pallas, or Juno,
although her mean distance is many millions of miles less
than theirs. The orbit of Vesta crosses the orbits of all the
other three, in two opposite points.

The student should here refer to the Figures, Plate | of the Atllas, and ver.
ify such of lhese particulars as are there represented. It would be well for
thAe teacker (o require him to observe particularly the positions of their orhits,
and te stale their differens degrees of imclination (o the plane of the ecliptic.

From these and other circumstances, many eminent ae-
tronomers are of opinion, that these four planets are the frag-
ments of a large celestial body which once revolved between
Mars and Jupiter, and which burst asunder by some tremen-
dous convulsion, or some external violepce. The discovery
of Ceres by Piazzi, on the first day of the present century,
drew the attention of all the astronomers of the age to that
region of the sky, and every inch of it waa minutely explored.
‘The consequence was, that in the year following, Br. Blbers,
of Bremen, announced to the world the discovery of Pallas,
situated not many degrees from Ceres, and very much re-
sembling it in size.

From this discovery, Dr. Olbers first conceived the idea
vhat these bodies might be the fragments of a former world ;
and if so, that other portions of it might be found either in the
same neighborhood, or else, having diverged from the same
point, * they ought to have two common points of reunion, or
two nodes in opposite regions of the heavens through which
all the planetary fragments must sooner or later pass.”

One of these nodes he found to be in the constellation
Virgo, and the opposite one, in the Whale; and it is a re-
markable coincidence that it was in the neighborhood of
the latter constellation that Mr. Harding discovered the

lanet Juno. In order therefore to detect the remaining
ragments, if any existed, Dr. Olbers examined, three times
every year, all the small stars in Virgo and the Whale;
and it was actually in the constellation Virgo, that he dis-
covered the planet Vesta. Some astronomers think it not
unlikely that still additional fragments of a similar descrip-
tion may hereafier be discovered. Dr. Brewster attributes

In what particulars do these new planets differ from the older planets? Howia it -
possible that two of them should ever come into collision? How is it that Vesta is
sometimes farther from the Sun than either Ceres, Pallas, or Juno, when her mean dis-
tance is many millions of miles less than their ? ‘Vhat.u. the position of her orbit with
regard to their orbita7  What theory in regard to the origin of these planets have sorne
astronomers derived from these and some other circumstances) Who fint couceived
B o) o, s 2 0 e e et s (et s T
ments might und? _ In what_constellations did he fin ese nodes to be
‘Where wle‘m the plancts Juno and Vesta actually found? How did Dr. Oibers dis-
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the fall of meteorie stones to the smaller fragments of thewe
bodies happening to come within the sphere of the Earth’s
attraction.

Meteoric stones, or what are generully termed gerolites, are stones which
sometimes fall from the upper regi of the atmosph upon the Earth.
The sabstance of which they are composeed, is, for the most part, metallic ; but
the ore of which it consists is not to be found in the same conestituent proportions
ln my known substance upon the Earth. Their fall ia generally preceded by &

, & hissing noise, and a loud explosion ; and when found
hnmedlntely snu thelr descent, they are always hot, and ueually covered with
& black crust, indicating a state of exterior fusion.

Their size varies from that of small fy of i iderable weight, to
that of the most ponderous masses. They have been found to weigh from 300
pounds to seversl tons; and they have descended to the essth with a force
sufficiont to bury them many feet under the -urﬁu

Some have supposed that they are projected from vol in the Moon ;
others that they proceed from volcanoes on the Earth; while others imagine
that they sre generated in the regions of the atmosphere; but the truth proba-
bly is not yet ascertained. In some instances, these siones have penetrated
through the roofs of houses, and proved destructive to the inhabitants.

If we carefully compute the force of gravity in the Moon, we shall find that
if a body were projected from her surface with a momentum that would canse
it to move at the rate of 8,200 feet in the first secord of time, and in the direec-
tion of a line joining the centers of the Earth and Moon, it would not fall again
to the surface of the Moon ; but would become a satellite to the Earth. Suchan
impulse might, indeed, cause it,.even after many revolutions, to fall to the
Barth. The fll, therefore, of these stones from the alr, may be accounted
for in this manner. .

Mr. Harte calculates, that even a velocity of 6000 feet in & second, would be
wufficient to carry a body projected from the surface of the Moon beyond the
power of her attraction. If so, a projectile force three times greater than that
of a cannon, would carry & body from the Moon, beyond the point of equal at-
traction, and cause it to reach the Earth., A force equal to this is often exerted
by our volcanoes, and by subterranean steam. Hence, there is no impossibil-
ity in the supposition of their ing from the Moon; but yet I think the
theory of aerfal consolidation the more plausible.

Vesta appears like a star of the 5th or 6th magnitude,
shining with a El re, steady radiance, and is the only one otl
the asteroide which can be discerned by the naked eye.

To what does Dr. it the fall of i -mnen What is meant
the c.zz-mimmc atones? Qf what are lhcy 1 _Inwlhat 1’-’
apect do they -Jrom any mezallic sudstances known on the Karth? fndica-
tions generally precede their fall) Inwhat state are the{ﬁnmd 0 be gfter thetr de-
Sheir arlgni ‘krplain hoo “urti'u £ po-ibl hat they tod ﬁmm mﬂ'
Describe the appearance of Vesta. & e thas may comie the
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Juno, the next planet in order after Vesta, revolves
around the Sun in 4 years, 4} months, at the mean distance
of 254 millions of miles, moving in her orbit at the rate of
41 thousand miles an hour. Her diameter is estimated at
1393 miles. This would make her magnitude 183 times less
than the Earth’s. The light and heat which she receives
gom hlhe Sun is seven times less than that received by the

arth.

The eccentricity of her orbit is so great, that her great-
est distance from the Sun is nearly double her least distance ;
so that, when she is in her perihelion, she is nearer the Sun
Ely 130 millions of miles, than when she is in her aphkelion.

his great eccentricity has a corresponding effect upon
her rate of motion; for being so much nearer, and there-
fore so much more powerfully attracted by the Sun at one
time than at another, she moves through that half of her
orbit which is nearest the Sun, in one half of the time that
she occupies in completing the other half.

Acwrdlnp to. 8chroeter, the diameter of Juno is 1425 miles; and she is
sun led by an atmosphere more dense than that of any of the other
planets. Schroeter also remarks, that the variation in her brilliancy is
chiefly owing to certain changes in the density of her atmosphere ; at ‘the
same time he thinks it not improbable that these changes may arise from
a diurnal revolution on her axis. !

CEREs, the planet next in order after Juno, revolves about
the Sun in 4 years, 7§ months, at the mean distance of 263}
millions of miles, moving in her orbit at the rate of 41
thousand miles an hour. Her diameter is estimated at 1583
miles, which makes her magnitude 125 times less than the
Earth’s. The intensity of the light and heat which she re-
ceives from the Sun, is about 74 times less than that of those
received by the Earth. )

Ceres shines with a ruddy colour, and appears to be only
about the size of a star of the 8th magnitude. Consequent-
ly she is never seen by the naked eye. She is surrounded
by a species of cloudy or nebulous light, which gives her

What is the planet next in order after Vesta 2 In what time does she complete her re-
vo'ution around the Sun? What is her mean distance from him? What the rate of her
motion per hour? . What is the length of her diameter? How much less, then, is her
magnitude, than that of the Earth? How much light and heat does she receive from the
8un, compared with those received by the Earth?  How much greatef is her greatest dis-
tance from the Sun, than her least distance? How much less time does she occupy in
moving through that half of her orbit which is nearest to the Sun, than she does in mo-
ving through that half which is farthest from him? What is her diameter according te

roeter 7 According to the same astronomer, what is the density of her atmos-
phere, compared with that of the other planets ? Towhat does he attribute the va-
riation in her brilliancy ? What is the next planet in order after Juno? In what time
dnes she complete her revolution about the Sun?  What is her mean distance from him 1
What is the rate of her motion per hour 7 'What is her diameter? How great is her mag~
aitude, compared with thut of the Earth? What is the intengity of the light and heat
which she receives from the Sun, compared with thut of those received by the Earch !
Describe her appearance.
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somewhat the appearance of a comet, forming, according to
Schroeter, an atmosphere 675 milesin height.

Ceres, as has been said, was the first discovered of the asteroids. At
her discovery, ast eoK lated I upon the harmony of
the system being restored. ey had long wanted a LElnnet to fill np the
ﬂen void between Mars and Jupiter, in order to make the system complete

their own eyes; but the successive discoveries of Pallas and Juno .f‘m
introduced fusion, and pr d a difficulty which they were unable to
solve, till Dr. Olbers suggested the idea that these small anomalous bodies
were merely the fi ents of alarger planet, which had been exploded b,
some mighty convulsion. Among the most able and decided advocates o
this hypothesis, is Dr. Brewster, of Edinburgh.

PaLLas, the next planetin order after Ceres, performs her
revolution around the Sun in 4 years, 74 months, at the
mean distance of 264 millions of miles, movin insfler orbit
at the rate of 41 thousand miles an hour. Her diameter
is estimated at 2025 miles, which is but little less than that
of our Moon. It is a singular and very remarkable pheno-
menou 1 the solar system, that two planets, (Ceres and
Pallas,) nearly of the same size, should be situated at equa.
distances from the Sun, revolve about him in the same
Period, and in orbits that intersect each other. The dif-
erence in the respective -distances of Ceres and Pallas is
less than a million of miles. The difference in their side-
real revolutions, according to some astronomers, is but a
single day ! ’

The calculation of the latitude and longitude of the asteroids, is a labour
of extreme difficulty, requiring more n 400 equations to reduce their
anomalous perturbations to the true place. This arjses from the want of
auxiliary tables, and from the fact that the elements of the star-form planets,

are very imperfectly determined. Whether any of the asteroids has a ro-
tation on its axis, remains to be ascertained.

JUPITER.

Jupirer is the largest of all the planets belonging to the
volar system. It may be readily distinguished from the
fixed stars, by its peculiar splendour and magnitude ; ap
pearing to the naked eye almost as resplendent as Venus,
Elthough it js more than seven times her distance from the

un.

‘How high, according to Schroeter, is the atmosphere formed by this nebulous light?
Why did astronomers congratulate themselves at the discovery of this planet? What
again introduced confusion and dificulty into their system? How were they at
length enabled to solve the difficulty? What planet is the next in order after Ceres?
In what time does she complete her revolution around the Sun? What is her mean dis-
tance from him? ‘What is the rate of her motion in her orbit per hour? What is her di-
ameter ? How greatis it compared with the diameter of the Moon? What is the differ-
ence between the respective distances of Ceres and_ Pallas from the S8un? What is _the
difference between the times of their sidereal revolutions? Why is the calculation of the
latitude and longitude of the asteroids alabour of extreme dificulty? Have any of
the asteroids rotations on their azes? Which is the largest planet of the solar system?
How may Jupiter be readily distinguished from the fixed stars? How much is

the Sun than Venus?
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‘When his nght ascension is less than that of the Sun, he
18 our morning star, and appears in the eastern hemi-
sphere before the Sun rises; when greater, he is our
evening star, and lingers in the western hemisphere after
the Sun sets, . : .

Nothing can be easier than to trace Jupiter among the
constellations of the zodiac ; for in whatever constellation
he is seen to-day, one year hence he will be seen equally
advanced in the next constellation ; two years hence, in the
next; three years hence, in the next, and so on; bein
just a year, at a mean rate, in passing over one constel-
ation.

The exact mean motion of Jupiter in its orbit, is about onc tweifth of 9
degreein a day ; which amounts to only 30° 20’ 32”7 in a year.

For 12 years to come, he will, at a mean rate, pass
through the constellations of the zodiac, as follows :

1834 | Aries. 1838 | Leo. 1842 | Sagittarius.
1835 | Taurus. | 1839 Virgo. , 1843 | Capricornus.
1836 | Gemini. | 1840 | Libra. 1844 | Aquarius.
1837 | Cancer. | 1841 | Scorpio. | 1845 | Pisces.

Jupiter is the next planet in the solar system above the
asteroids, and performs his annual revolution around the
Sun in nearly 12 of our years, at the mean distance of 495
millions of miles ; moving in his orbit at the rate of 30,000
miles an hour.

The exact period of Jupiter's sidereal revolution Is 11 years, 10" months,
17 days, 14 hours, 21 minutes, 26k seconds. His exact mean distance from
the Sun is 495,633,837 miles; consequently, the exact rate of his motion in
his orbit, is 29,943 miles per hour.

He revolves on an axis, which is perpendicular to the
plane of his orbit, in 9 hours, 55 minutes, and 50 seconds ;
go that his year contains 10,471 days and nights; each
about 5 hours long.

His form s that of an oblate spheroid, whose polar diame
ter is to its equatorial, as 13 to 14. He is therefore consid-
erably more flattened at the poles, than any of the othet
plarrets, except Saturn. Thisis caused by his rapid rotation
on his axis; for it is a universal law that the equatorial
parts of every body, revolving on an axis, will be swollen

In what case is he our moming star, and in what our evening? How may he be traced
amang the constellations of tle Zodiac 7 In what constellation will he be, each year, for
twelve years to come? What is his pusition in the solar system? What is his mean dis-
tance from the Sun? What is the rate per hour of his motion in his orbit? Waat 12 the
azact ’peflod of his sidereal revolution? What is his ezact mean distance from the
Bun? Whalthe exact rate per hour of his motion in hig orbit? What is'the posi-
tion of his uxis with respect to the plane orbit? How many_days and nights does
au ywh“mnl'nm 1 ]How {onp ll‘l';’ thay".!:nhlwh\:'hnt&m ﬁ)m;l!_hWhgt is the matio he-

een polar and equatonal diame ? 1 is cause being more flattened
at *he polea than any of the other plapeta



ovut, in proportion to the density of the body, and the rapids-
ty of its motion.

The d'fference between the polar and equatorial diameters of Jupiter,
exceeds 6000 miles. The difference between the polar and equatorial di-
ameters of the Earth, is only 26 miles. Jupiter, even on the most carelesa
view through a telescol lgpean to be oval; the longer diametor
being parallel to the direction of his belts, which are aiso parsllel to the ecliptic.

By this rapid whirl on his axis, his equatorial inhabitants
are carried around at the rate of 26,554 miles an hour;
which is 1600 miles farther than the equatorial inbabitants
of the Earth are carried, by its diurnal motion, in twenty-
Jour hours.

The true mean diameter of Jupiter is 86,255 miles; which
is nearly 11 times greater than the Earth’s. His volume
is therefore about thirteen hundred miles larger than that
of the Earth. SCoﬂgmre his magnitude with that of the
Earth. Plate I) On account of his great distance from
the Sun, the degree of light and heat which he receives
from it, is 27 times less than that received by the Earth.

‘When Jupiter is in conjunction, he rises, sets, and comes to the meridian
with the Sun; but is never observed to make a transit, or pass over the
Bun’s disc; when in opposition, he rises when the S8un sets, sets when the
Bun rises, and comes‘to the meridian at midnlgh} which never happens in
the case of an interior planet. This proves that Jupiter revolves in an orbit
which Is esterior to that of the Earth.

As the variety in the seasons of a planet, and in the length
of its days and nights, depends upon the inclination of its axis
to the plane of its orbit, and as the axis of Jupiter has no
inclination, there can be no difference in his seasons, on
the same parallels of latitude, nor any variation in the
length of his days and nights. It is not to be understood,
however, that. one uniform season prevails from his equator
tohis poles; but that the same paraliels of latitude on each
side of his equator, uniformly enjoy the same season, what-
ever season it may be.

About his equatorial regions there is perpetual summer ;
and at his poles everlasting winter ; but yet equal day and
equal night at each. This arrangement seems to have been
kindly ordered by the beneficent Creator ; for had his axis
been inclined to his orbit, like that of the Earth, his polar
winters would have been alternately a dreadful night of
six years darkness.

What s the d{fference detroeens Ms polar and squatorial diameters? What does
b Bt ST G L R, M T
Earth are carried in 94 hours? What is Ju?ﬂﬂ"l true mean diameter? How much
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the of light and heat which he ives from the san, ith that
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TELESCJPIC APPEARANCES OF JUPITER.
Fig. 11.

. Jupiter when viewed through a telescope, appears to be
surrounded by a number of luminous zones, usually termed
belts, that frequently extend quite around him. These belts
are parallel not only to each other, but, in general, to his
equator, which is also nearly parallel to the ecliptic. They
are subject, however, to considerable variation, both in
breadth and number. Sometimes eight have been seen at
once; sometimes only one, but more usually three. Dr.
{)—It}rschel once perceived his whole disc covered with small
elts.

Sometimes these belts continue for months at a time With
little or no variation, and sometimes a new belt has been seen
1o form in a few hours. Sometimes they are interrupted in
their length; and at other times, they appear to spread in
width, and run into each other, until their breadth exceeds
5,000 miles.

Bright and dark spots are also frequently to be seen 1n
the belts, which usually disappear with the belts themselvei1
though not always, for Cassini observed that one occupie
the same position more than 40 years. Of the cause ot
these variable appearances, but little is known. They are
generally supposed to be nothing more than atmospherical
phenomena, resulting from, or combined with, the rapid mo-
tion of the planet upon its axis,

Different opinions bave been entertained by astronomers res&'}ecllng the
eause of these belts and spots. By some they have been regarded as clouds,
or as openings in the at phere of the planet, while others imagine that
they are of a more permanent nature, and are the inarks of great physical
revolutions, which are lperpr:xually agitating and changing the surface of
the planet. The first of thesc opinions sufficiently expiains the variations
n the form and magnitude of the spots, and the parailelism of the belts.
The spot first observed by Cassini, in 1665, which has both disappeared
and re-appeared in the same form and position for the space of 43 ‘years,
could not possibly be occasioned by any atmospherical variations, but secems
evidently to be ted with the anrface of the planet. The form of the

Dercribe Jupi , t ‘What i to be
e of e D1 i some 4 D 4o opinions S 1eincd
asironomers on 2;)u‘lde¢.




belt, according to some may be ted for by sup

that the e reflects more light than the body of the planet,
that the clonds which float in it, being thrown into pacrallel straw by the
rapirdity of its diurnal motion, form regular imferstices, through which are
scen its opaque bady, or any of the permanent spots which may come within
\be range of the opening.

Jupiter is also attende® by four satellites or moons, some
of which are visible to him every hour of the night; exhib-
iting, on a small scale and in short periods, most of the phe-
nomena of the solar system. When viewed through a tele-
scope, these satellites present a most interesting and beau-
tiful appearance. The first satellite, or that nearest the
planet, is 259,000 miles distant from its centre, and revolves
around it in 42} hours; and appears, at the surface of Jup'-
ter, four times larger than our Moon does 10 us. His second
satellite, being both smaller and farther distant, appears-
about the size of ours; the third, somewhat less; and the
fourth, which is more than a million of miles from him, and -
takes 164 days to revolve around him, appears only about one
third the diameter of our Moon.

These satellites suffer frequent eclipses from passing
through Jupiter’s shadow, in the same manner as our Moon
is eclipsed in passing through the Earth’s shadow. The
three nearest satellites fall into his shadow, and are eclips-
ed, in every revolution; but the orbit of the fourth is sc
much inclined, that it passes by its opposition to him, twc
years in six, without falling into his shadow. By means of
these eclipses, astronomers have not only discovered that
light is 8 minutes and 13 seconds in coming tc us from the
Sun, but are also enabled to determine the longitude of pla-
ces on the Earth with greater facility and exactness than
by any other methods yet known.

it was long since foung, by the most careful observations, that when the
PBarth is in that part of her orbit which is nearest to Jupiter, the eclipses
sppear to happen 8 13’ sooner than the tables gfedicl; and when in
that part of her orbit which 18 farthest frow him, 13” later than the
tables predict; making a total difference in time, of 16" 2’. Frow the
mean of 60U0 eclipses observed by Delambre, this disagreement between
observation and calculation, was satisfactorily settied at 8’ 13’%, while both
were considered equaliy correc. Now when the eclipses happen sooner
than the tables, Jupiter is at his nearest approach to the Farth—when laler,
at his greatest distance ; so that the difference in his distances from the
Eartl,, 10 the two cases, 1a the whole diameter of the Earth's orbit, ov about
190 millione of miles. Hence, it is concluded that light is not instantane

How many satellites has Jupiter? How often are they visible to him? What is the
distance from him of his first or nearest satellite ? What ‘ja the time of its revolution?
‘What is its apparent magnitude at the surface of Jupiter, compared with the magn
of toe Maon, as seen oy us? What are the apparent magnitudes of his other satellites,
s seen at his surface, compared with that of the Moon as seen atthe Earth? Whatis
the du.:nlt:e &f his fourth “mtglil'igmmlbm ? \';lhul ] :hhg tinhl: oﬁt;“ 'rtt.h revo‘h,xﬁon 7 How
often is three nearest aa ecii 1 How often hi ? is it not
e L it by e e s v o

€ 1wohic)
time v ich 4 nccupira tn coming 10 us from the é’ﬁ‘i"«-;'r". a.e‘é’.f'.r"i . and ihe
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[
ows, bt that it oocupies 16/ 28’/ in passing across the Earth’ 13
o coming from e oa o the Earth; belng nearly 12 ....Tu:T.E"’o}".SI.. .
aute.

The revolutions of the satellites about Jupiter are pre-
cisely similar to the revolutions gf the planets about the
Sun. In this respect they are nn%pitome of the solar sys-
tem, exhibiting, on a smaller scale, the various changes tgu
take place among the planetary worlds.

Jupiter, when seen from his nearest satellite, appears a
thousand times larger than our Moon does to us, exhibiting
on a scale of inconceivable magnificence, the varying forms
of a crescent, a half moon, a gibhous phase, and a full moon,
every 42 hours.

The ap?‘-ren: distmeters of Jupiter’s satellites, their mean distances from
tim, and their periodical revolutions, are exhibited in the following table.

Satellites. Revotution. A f _ Mean Dist.

First, id  I8h. 28m. 1.7667 00

Secand, 3 13 14 1 189 414,000

'l'hirdL' 7 3 @ 1. 060 647,000

Fourt 15 16 32 0. 550 1,164,000
SATURN.

Saturn is situated between the orbits of Jupiter and Her-
schel, and is the most remote planet from the Earth of any
that are visible to the naked eye. It may be easily distin-
fuished from the fixed stars by its pale, feeble, and steady

ight. It resembles the star Fomalhaut, both in colour and
size, differing from it only in the steadiness and uniformity
of its light.

From the slowness of its motion in its orbit, the pupil,
throughout the period of his whole life, may trace its appa-
rent course amiong the stars, without any danger of mistake.
Having once found when it enters a particular constella-
tion, he may easily remember where he is to look for 1t in
nuy subsequent year; because, at a mean rate, it is just 24
years in passing over a single sign or constellation.

Satura’s mean daily motion among the stars is only about
2, the thirtieth part of a degree.

Saturn entered the constellation Virgo sbout the beginning of 1833, and
sontinued in it until the middle of the year 1835, when he passed lnto Li-

Tz what respect are Jupiter's satellites an eqi_lome of the solar system ? What is Jug
ter's appearance, as seen srom his nearcet satellite] WRAat are the diameters, mean d
tances, and times g{ol)u revolution of his satellites? Where, in the solar system, is
Saturn situated w may it be distinguished from the fixed stars }  What star does it
resemble? In what res) ia it like it, and in what is it different from it 7 How may his

among the stars MdibvﬁmndT is about the rate of his mean daily mo-

among thestars? WhAen did Saturn enier (Ae constellation Virgo, and how long
l!dheccn‘.:'muihu] What consteliation did he enter nest, Aow long will ke
Saniinus



ora. Bowmmhd.tmmuonunm 1835 ; and s0 on; ocem
ryip; about 2} years in each coustellation, or nearly 30 years in one reve.
ution.

The mean distance of Saturn from the Sun s nearly

double that of Jupiter, being about 909 millions of miles.
His diameter is about §2,000 miles; his volume therefore
is eleven hundred times greater than the Earth’s. Moving
in his orbit at the rate of 22,000 miles an hour, he requires
291 years to complete his circuit around the Sun: but his
diurnal rotation on his axis is accomplished in 10+ hours.
His year, therefore, is nearly thirty times as long as ours,
while his day is shorter by more than one half. His yeax
contains about 25,150 of its own days, which are equal to
10,759 of our days. ‘

The surface o Saturn, like that of Jupiter, is diversified
with belts and dark spots. Dr. Herschel sometimes per-
ceived five belts on ius surface ; three of which were dark,
and two bright. The dark belts have a yellowish tinge, and

enerally cover a broader zone of the planet than those of

upiter.

¢ the inhabitants of Saturn, the Sun appears 90 ‘times

less than he appears to the Earth; and they receive from
him only one ninetieth part as much light and heat. But
it is computed that even the ninetieth part of the Sun’s light
exceeds the illuminating power of 3,000 full moons, which
would be abundantly sufficient for all the purposes of life.

The telescopic appearance
of Saturn is unparalleled. It
is even more interesting than
Jupiter, with all his moons
lland belts. That which emi-
linently distinguishes this
liplanet from every other in
llthe system, is a magnificent
llzone or ring, encircling it
llwith perpetual light.
Bl The hght of the ring 1s
more brilliant than the pla-

he blmtlmm&:uch constellation, and what is

e length of his year 2 What is his distance from the Sun? How much greater is this

than Ju, . 1 What is his diameter 2 How much greater is his volume than

that of the Earth? What is the rate per hour of his motion in his orbit 3 In what time is

b S o meang of sure1. "What - Lhe Soperunce of by surhees 1o ) oty
)y w many of ours i

Beits S B Hemeh ive oa his surfhca 1 Deacribe them, FHow much leas dooy

. Hersel ow _much less does
the Sun appear to the inhabitants of Saturn than to us 7 Whldmof hﬁ
does he seceive from the Sun, compared with received light
vwmyﬁlﬂm ﬁth'-bnnofli:hzeu:-‘l'l Dy l;[d& i
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met 1tself. 1t turns around its centre of motion in the same
time that Saturn turns on its axis. When viewed with a
sood(elescope, it is found to consist of two concentric rings,
ivided by a dark band.

By the laws of mechamics, it is mpossible thet the body of tue rimge
should retain its position by the adhesion of the particles aloune ; it must ne-
cessarlly revolve with a velacity that will generate centrifu, al force sum.
cient to balance the attraction of S8aturn. Observation ol the truth
of thege principles, showing that the rings rotate about the et in 104
bours, which is coasiderably less than the time a satellite would take to re-
wolve about it at the same distance. Their plane is inclined to the ecliptie
in an angle of 31°. {n quence of this obliquity of position, they al
ways appear elliptical te us, but with an eccentricity so variable as to
pear, accasionally, like a straight line drawn across the planet; in whie!
oase they are wisible only by the aid of superior instruments. Such was
their position in April, 1833 ; "for the Bun was then passing from their south
80 thoir north side. The rings i the ecliptic in two opposite points,

SATURN’S RINGS.
Fig. 19.
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WAy shexid we fudas, previous to observation, that thees must reveloy
wround him ? Does observation confirm this opinion? In sohat ¢ do the
revoive abowut the planet 7 In thisa greater or less time than & sateliite at the same
msnce would require to revolve aboutit 7 Whydamgmnlhuy-mr elliption
fowel? rowwmaummmk‘dwmvml 1s the post
flon Qf the Tings Witk regerd (o the eclipdic
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which may be callea iheir nodes. These points are in- longitude 120°, and
860 degrees. When, therefore, S8aturn is in either of these points. his rin,
will be invisible to us. On the contrary, when his longitude is 80°, or 249,
the rings way be seen to the greatest advantage. As the edges of the ri
will presenttheniselves to the Sun twice in each revolutionof the planet, it 1
obvious that the disappearance of them will occur once in about 15 years;
ngzjea, however, to the variation dependent oan the position of the Earth at
that time. .
The preceding diagrams are a very good representation of the form and
ition of the rings as they appear to a spectator during one complete revolos

n of Satarn through ihe signs of the ecliptic. . -

By reference to the ﬂgure, it will be seen, that when Saturn is in either of
the first six signs, the Sun shines on the south side of the rings; and thas
whils he is in either of the last six signs, upon their north side. .

The following are the dates during the ensuing revolutions of the planet,
when ita mean Aeliocentric longitude is such that the rings will (if the Earth
be favourably situated) either be invisible, or seen to the greatest advan-

tage.
1833 April. £5° of Virgo. Invisible.
1838 July. 20° of Bcorpio. North side illuminated
1847 Dec. 200 of Aquarius. Invisible.
1866 April 200 of Gemini, Sourh side iluminated.
1863 Nov. 20° of Virgo. Invisible.

The distance between Saturn and his inner ring, is only
21,000 miles ; being less than a tenth part of the distance of
our Moon froia the Earth. The breadth of the dark band,
or the interval between the rings, is hardly 3,000 miles.—
The breadth of the inner ring is 20,000 miles. Being only
about the same distance from Saturn, it will present to his
inhabitants a luminous zone, arching the whole concave
vault from one hemisphere to the other with a broad girdle
of light.

The most obvious use of this double ring is, to reflect
light upon the planet in the absence of the Sun ; what other
g‘urposes it may be intended to subserve, is to us unknown.

he sun, as has been shown, illuminates one side of it during
15(¥ears, or one half of the period of the planet’s revolution ;
and, during the next 15 years, the other side is enlightened
1n its turn,

Twice in the course of 30 years, there is a short interval
of time whe neither side is enYightened, and when, of eourse
it ceases to be visible ;—namely, at the time when the Sun
ceases to shine on one side, and is about to shine on the

What is the longiiudes of these nodes ?  In what position of Sarvrn, thew, will
rings be invisibls to us, and in what tion will they de ..f,m to lhcb'ul udvamag‘gg
How often 10ill the disappesrance of the rings occur? Ezplainthls. In what signs
1olil the planet bewohen the Sun shines on the south side of the rings, and in what on the
Boreh side ?  What is the distance botween Saturn_and his inner ring? How great is
5 oo&lepned with the distance of our Moon from the Earth’ What is the distance be-
3\"0911“ s.ml;mg’;u‘“{'ha;u the‘ brea.ith of th&_ inner ring? What nhun be its appear-
x:,the Sun enlighten each side of it sltem:“u;l r ok in what shcumata
Sou, in Deither 34ds P e of riu,of” Hoiwan;en,,mdmwhnm
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other® [t revolves around 1ts axis, and consequently,
around Saturn, in 10§° hours, which is at the rate of a thou-
sand miles in a minute, or 58 times swifter than the revoln-
tion of the Earth’s equator.

When viewed from the middle zone of the planet, in the
absence of the Sun, the rings will appear like vast luminous
arches, extending along the canopy of heaven, from the
eastern to the western horizon, exceeding in breadth a hun-
dred times the apparent diameter of our Moon.

Besides the rings, Saturn is attended by seven satellites,
which revolve about him at different periods and distances,
and reciprocally reflect the Sun’s rays on each other and
on the planet. The rings and moons illuminate the nights
of Saturn; the moons and Saturn enlighten the rings, and
:pe planet and rings reflect the Sun’s beams on -the satel
ites.

The fourth of these satellites (in the order of their distance) was first
discovered by Huygens, on the 26th of March, 1655, and, in honour of the
discoverer, was called the Huigenian Satellite. "This satellite, being the
largest of all, is seen without much difficulty. Cassini discovered the 1at,
2, 3d, and Sth satellites, between October, 1671, and March, 1684. Dr.,
Herschel discovered the 6th and 7thin 1789. Theseare nearer to Saturn than
any of the rest, though, to avoid confusion, they are pamed in the order of
their discovery. .

The sixth and seventh are the smallest of the whole ; the
first and second are the next smallest; the third is greater
than the first and second ; the fourth is theJargest of them
all; and the fifth surpasses the rest in brightness.

Their respective distances from their primary, vary from
half the distance of our Moon, to two millions of miles.
Their periodic revolutions vary from 1 day to 79 days.
The orbits of the six inner satellites, that is, the 1st, 2d,3
tth, 6th, and 7th, all lie in the plane of Baturn’s rings, an
revolve around their outer edge; while the 5th satellite de-
viates so far from the plane of the rings, as sometimes to be
seen through the opening between them and the planet.

Laplace imagines that the accumulation of matter at Saturn’s equator re-
tains the orbita of the first six satellites in the plane of the equator, in the
same manner as it retains the rings in that plane. It has been satisfactoril
ascertained, that Satarn has a greater accumulation of matter about his

* This happens, have al hown, when Saturn is either in the 20th degree of

M,&lhm?e&oﬁirm'&hmmmuepdnu, orin the 20th de-

elumof(imininrofsuiuanm,hynnﬁ:‘mnmonopenwu, and more in the
g:nenoﬁm oval, whose longest diameter is to the shortest as 9 to ¢,

In what time does_the ring complete ita revolution on iu“i"r:ﬂ of course, around
the planet 7 What is the rate per minute of its'mo! ? How is this, com
with the motion of the Earth’s eg;nlon ‘What would l;s)peumce of the rings,
riewed from the middle zone of the planet, in the ahsence of the Sun ] How many moons
has Saturn) How are Satum, his nings and sateilites, severally, enlightened 3 What ar;
fhe dates of thetr discovery, and 1he names of their discoverers? What are
somparative magnitudes, distadces, and times of revolution? What is the position
#heir orbits with respect to the rings of fatum? What doce Laplace imagine retaine
the ordics if Saturn’s Ares siz saseiiies in the plane of hisequator?



ter, thoc’::l'?d(he velocity of?l::‘ ‘e‘;urw::l" ore.t’h:‘ fg‘mmm“z
than that of the Istrer. This is sufficlently accounted for by the fact, that
the rings of Saturn lie jn the plane of his equator, and act more powerfully
:&oﬂ those parts of his surface than upon any other ; and thas, while they

in diminishing the ’nﬂ:y of these parts, also aid the centrifugal force in
fsttening the poles of the planet. Indeed, had Baturn never revolved upon
his axia, the action of the rings would, of itsclf, have been sufficient to give
him the form of an oblate spheroid.

The theory of the satellites of Saturn is less perfect than
that of the satellites of Jupiter. The difficulty of observing
their eclipses, and of measuring their elongations from their
primary, have prevented astronomers from determining,
with their usual precision, their mean distances and revo-
lations.

We may remark, with the Christian Philo_sogler, that
there is no planet in the solar system, whose firmament
presents such a variety of splendid and magnificent objects
as that of Saturn.

The various aspects of the seven moons, one rising above
the horizon, while another is setting, and a third approach
mg to the meridian; one entering into an eclipse, and an
other emerging from one ; one appearing as a crescent, and
another with a gibbous phase; and sometimes the whole
of them shining in the same hemisphere, in one bright as-
semblage! The majestic motion of the rings,—at one time
illuminating the sky with their splendour, and eclipsing the
stars ; at another, casting a deep shade over certain regions
of the planet, and unveiling to view the wonders of the
starry firmament, are scenes worthy of the majesty of the
Divine Being to unfold, and of rational creatures to con
template,

Such displays of Wisdom and Omnipotence, lead us to
conclude that the numerous splendid objects connected with
this planet, were not created merely to shed their lustre on
naked rocks and barrep sands; but that an immense popu-
lation of intelligent beings is placed in those regions, to
enjoy the bounty, and adore the goodness, of their great
Creator. .
o thols praary. and the es st Thelt portodtent revototon. Then

tancea in miles were eomputed from their observed micrometer distances g
the diameter of Saturn’s equater being considered equal to 80,000 miles.

‘Why are astronomers Jess ted with the mean distanoes and revolutions of Sa-
wn's satellites, than wi
“ll:dlvh with those of Jupiter} Describe the irmament of Satum, as fbs



Satel- Periodic Distance in Distancs in
lites. revolution. dismeters. miles.
1 Ol 2h. 3Ba. 1.540 123,200
2 1 8 <] 1.976 168,080
3 1 a 18- 2447 196,720
4 2 17 45 3.134 250,720
5 4 12 % 360,160
6 16 2 41 10.143 811,400
7 ” 7 56 517 2,366,1
HERSCHEL.

Herschel is the most distant planet from the Sun that has
vet been discovered, To the naked eye, it appears like a
star of only the 6th or 7th magnitude, and of a pale, bluish
white ; but it can seldom be seen, except in a very fine,
clear night, and in the absence of the Moon.

As it moves over but one degree of its orbit in 85 days,
1t will be seven years in passing over one sign or constelila-
tion. At present,* its mean right ascension is 3324°, and
its declination 154° 8. It is therefore in the tail of Capri-
corn, making a small triangle with Deneb and Delta Algedi.

When first seen by Dr. Herschel, in 1781, it was in the
foot of Gemini ; so that it hasnot yet completed two thirds
of a revolution since it was first discovered to be a planet.

It is remarkable that this body was observed as far back as 1690. K was
seen three tines by Flamstead, once by Bradley, once by Mayer, and eleven

times by Lemonnier, who registered it among the stars; but not one of them
suspected it to be a planet.

The inequalities in the motions of Jupiter and Saturn,
which could not be accounted for from the mutual attrac-
tions of these planets, led astronomers to suppose that there
existed another planet beyond the orbit of Saturn, by whose
action these irregularities were produced. This conjecture
was confirmed March 13th, 1781; when Dr. Herschel dis-
covered the motione of this body, and thus proved it to be a

lanet. .
P Herschel is attended by six moons or satellites, which
revolve about him in different periods, and at various dis-

* Beginning of the year 188¢.
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w that there existed another planet beyond Saturn? When and by whoin was
be a planet? How many moons bas it 7



tances. Four of them were discovered by Dr. Herschel,
and two by his sister, Miss Caroline Herschel. It is possi-
ble that others remain yet to be discovered.

Herschel’s mean distance from the Sun is 1828 millions of
miles ; more than twice the mean distance of Saturns. His
sidereal revolution is performed in 84 years and 1 month,
and his motion in his orbit is 15,600 miles an hour. He is
supposed to have a rotation on his axis, in common with the
other planets; but astronomers have not yet been anle to
obtain any occular proof of such a motion.

His diameter is estimated at 34,000 miles ; which would
make his volume more than 80 times larger than the Earth’s.
Tohisinhabitants, the Sun appears only the 33y part as large
as he does to us; and of course they receive from him
only that small proportion of light and heat. It may be
shown, however, that the 335 1part of the Sun’s light ex-
ceeds the illuminating power of 800 full Moons. This add-
ed to the light they must receive from their six satellites,
will render their days and nights far from cheerless.

Such was the :elestial system with which our Earth was
associated at its creation, distinct from the rest of the starry
hosts. Whatever may be the comparative antiquity of our
globe, and the myriads of radiant bodies which nightly gem
the immense vault above us, it is most reasonable toconelude
that the Sun, Earth, and pianets, differ little in the date of
their origin.

This fact, at least, seems to be philosophically certain,
that all the bodies which compose our solar system must
have been placed at one and the same time in that arrange-
ment, and in those positions in which we now behold them ;
because all maintain their present stations, and motions, and
distances, by their mutual action on each other. Neither
could be where it is, nor move as it does, nor appear as
we see it, unless they were all coexistent. The presence
of each is essential to the system-—the Sun to them, they
to the Sun, and all to each other. This fact is a strong
indication that their formation was simultaneous.

By whom were Hemchel’s satellites discovered7 What js the distance of Herschel
arbit from the Sun? How much greater is this distance then that of Satum) In what
“ime ia hus sidereal rgvolution performed ? ' What is the rate per hourof his motion in hes
orbit? Hashea tion on his axis? What is his diameter estimated to be? How
wmuch larger would this make his volume than the Earth? How much Jess does the Sun
arpear 1o be to the inhabitants of Herschcl, than he does to us 7 Whnnt‘d"ehnee ofl‘al;l and
hent do they receive from him, compared with that received by the 1 To light

of Sow many full moons is this degree of light equal? What reason ha upPoss
R o e T e s wntated (a0, havewe o s
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Comets, whether viewed as ephemeral meteors, or as
aubstantial bodies, forming a part of the Solar system, are
objects of no ordinary interest.

‘When, with uninstructed gaze, we look upwards, to the
clear sky of evening, and behold, among the multitudes ot
heavenly bodies, one, blazing with its long train of light,
and rushing onward towards the centre of our system, we
insensibly shrink back as if in the presence of a supernatu-
ral being.

But when, with the eye of astronomy, we follow it through
its perihelion, and trace it far off, beyond the utmost verge
of the solar system, till it is lost in the infinity of space, not
to return for centuries, we are deeply impressed with a
sence of that power which could create and set in motion
such bodies.

Comets are distinguished from the other heavenly bodies,
br their appearance and motion. The ?pearance of the
l.v anets is globular, and their motion around the Sun is near-
y in the same plane, and from west to east ; but the comets
have a variety of forms, and their orbits are not confined to
any particular part of the heavens ; nor do they observe any
one general direction.

The orbits of the planets approach nearly to circles,
while those of the comets are very elongated ellipses. A
wire hoop, for example, will represent the orbit of a planet,
If two opposite sides of the same hoop, be extended, so that
_s shall be long and narrow, it will then represent the orbit
of acomet. The Sun is aiways in one of the foci of the
comet’s orbit,

There is, however, a practical difficulty of 2 peculiar nature which em
barrasses the solution of the question as to the form of the cometary orbits.
It so happeuns that the only part of the course of a comet which can evet
be visible, is & portion throughout which the ellipse, the parabols, and hy-
perbola, 80 closely resemble each other, that no observations can be obiain-
ad with sufficient accuracy to enable us to distinguish themn. In fact, the ob-
served path of any comet, while visible, may belong either to an ellipse, pa-
rabola, or hyperbola.

That part which is usually drighter, or more opa
than the g?her portions of the Zomet, is called the gzclqe:::
This is surrounded by an envelope, which has a cloudy, or
Rairy appearance. These two parts constitute the body,
and, in many instances, the whole of the comet. )

What foelings does the Iation of comets [ly excite? How are comets
i heavsaly bodies 7 Deacribe  their motion.

distinguished a
Of what three parts may comets be t0 be d?1 Describe these parts
ssvenally.




Most of them, however, are attended by a long train,
called the tail; though some are without this appendage
and as seen by the naked eye, are not easily distinguishe
from the planets. Others, again, have no apparent nucleas,
and seem to be only globular inasses of vapour.

Nothing is knowun with certainty of the composition of
these bodies. The envelope appears to be nothing more
thau vapour, becoming more luminous and transparent when
approaching the Sun. -As the comets pass between us and
the fixed stars, their envelopes and tails are so thin, that
stars of very small magnitudes may be seen through them.
Some comets, having no nucleus, are transparent throughout
their whole extent,

The nucleus of a comet sometimes appears opaque, and it
then resembles a planet. Astronomers, however, are not
afreed upon this point. Some affirm that the nucleus is
always transparent, and that comets are in fact nothing
but a mass of vapour, or less condensed at the centre.
B{ others it is mamtained that the nucleus is sometimes
solid and opaque. It seems probable, however, that there
are three classes of comets; viz.: 1st. Those which have
no nucleus, being transparent throughout their whole ex-
tent; 2d. Those whicn nave a transparent nucleus; and,
3d. Those having a nucleus which is solid and opaque.

A comet, when at a distance from the Sun, viewed
through a good telescope, has' the appearance of a dense
vapour surrounding the nueleus, and sometimes flowing far
into the regions of space. As it approaches the Sun, its
light becomes more oruimat, till it reaches its perihelion,
when its light is more dazzling than that of any other celes-
tial bod{, the Sun excepted. In this part of its orbit are
seen to the best advantage the phenomena of this wonderful
body, which has, from remote antiquity, been the spectre
of alarm and terrour, )

The luminous train of a comet usually follows if, as it
approaches the Sun, and goes before if, when the comet
recedes from the Sun ; sometimes the tail is ¢onsiderably
curved towards the region to which the comet is tending,
and in some instances, it has been observed to form a right
angle with a line drawn from the San through the cenire
of the comet. The tail of the comet of 1744, formed near-
l! a quarter of a circle; that of 1689 was carved like a

Have all comety these three parts? What apparent differences may be perceived in
En’u:lnno-nm nfdl(i?r‘ent cometa? Into what classes, with reference to their m

vantuge?  What is wsually the directi uminous train) What
tlon of the tail of tho comet of 1747 OF thas of <o ! was the divee
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Turkish sabre.« Sometimes the same comet has several
tails. That of 1744 had, at one time, no less than six,
which appeared and disappeared in a few days. The -
comet oiEl 1823 had, for several days, two tails; one ex-
tending towards the Sun, and the other in the opposite
direction.

Comets, in passing among and near the planets, are
materially drawn aside from their courses, and in some
cases have their orbits entirely changed. This is remarka-
bly true in regard to Jupiter, which seems by some strange
fatality to be constantly in their way, and to serve as a per-
petual stumbling block to them.

% The vemarkable comet of 1770, which was found by Lexell to revolve in
a moderate elliilse, in a2 period of about five years, actua.ll{ %al entangled
among the satellites of Jupiter, and thrown out of #ts orblt by the attrac-
tions of that planet,” and has not been heard of since.—Herschkel, p. 310.
Bg this extraordinary rencontre, the motions of Jupiter's satellites suffer-
ed not the least perceptible derangement ;—a sufficient proof of the aeriform
nature of the comet’s mass.

It is elear from observation that comets contain very
little matter. For they produce little or no effect on the
motion of the planets w{en passing near those bodies ; it is
said that a comet, in 1454, eclipsed the moon ; so that it
must have been very near the Earth ; yet no sensible effect
was observed to be produced by this cause, upon the mo-
tiou of the Earth or the Moon.

The observations of philosophers upon comets, have as
yet detected nothing of their nature. Tycho Brahe and
Appian supposed their tails to be produced by the rays of
the Sun, trdnsmitted through the nucleus, which they sup-
posed to be transparent, and to operate as a lens. Kepler
thought. they were occasioned by the atmosphere of the
comet, driven off by the impulse of the Sun’s rays. This
opinion, with some modification, was also maintained by
Euler. Sir Isaac Newton conjectured, that they were a
thin vapour, rising from the heated uucieus, as smoke as-
cends from the Earth ; while Dr. Hamilton supposed them
to be streams of electricity.

“That the luminous part of a comet,” says 8ir John Herschel, *is some

thing in the nature of a smoke, fog, ot cloud, suspended in a transpareat
stusosphere, is evident from a fact which has been cften noticed, viz. that

How many tails had the comet of 1744 at one time, and how long did they continue to
sppear? How many had that of 1823, and what was their direction? Whep comets puas
1 ear planets, how does the attraction of the planets affect them? n regard to what pia-
net is this remarkably true? Mension an example of comets being so aflected. uguu

fact connected with thiscase proves the aeriform nature of the comet’s mass? How

is it clear from observation that comets contain very little marter? 'What were the ovi

nions of Tycho Brahe, Appian, Kepler, Euler, Sir isaac Newton, and Dr. Hamilton, ‘n

re to t mi’la of carets? What 10as the opinion of Sir John Herschel, and m
nded
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the portion of the tafl where it comes up to, and surro the head, is yet
separated from it by sa interval less luminoua; as we dften seo one layer
of clouds laid over her with a iderable clear space between them.’”
And again—“ It follows that these can only be regarded as great masses ol
thin vapour, eulcepdbla of being penetrated through their whole aubstance
by the sunbeams.”

Comets have always been considered by the ignorant and
superstitious, as the harbingers of war, pestilence, and fam-
ine. Nor has this 6pinion been, even to this day, confined
to the unlearned. It was once universal. And when we
examine the dimensions and appearances of some of these
'oi)dies, we cease to wonder that they produced universal
alarm.

According to the testimony of the early wrilers, a comet
which could be seen in day light with the naked eye, made
its appearance 43 years before the birth of our Saviour.
This date was just after the death of Cesar, and by the Ro-
mans, the comet was believed to be his metamorphosed
soul, armed with fire and vengeance. This comet is ggain
meutioned as appearing in 1106, and then resembling the
Sun in brightness, being of a great size, and having an im-
mense tail.

In the year 1402, a comet was seen, so Mrilliant as to be
discerned at noon-day.

In 1456 a large comet made its appearance. It spread
a wider terrour than was ever known before. The be-
lief was very general, among all classes, that the comet
wo:ld destroy the Earth, and that the Day of Judgment was
at hand !

This comet appeared again in the years 1531, 1607, 1682, 1758, and is now
approaching the Bun with wcelente({ velocity. It will pass its perihelion in

ovember, 1836, and every 76} years thereafter. We now [October, 1836,] see
this self same comet, so often expelled the Church of Rome, returning to re-
assert his ciaim to a fellowship with the solar family.

At the time of the appearance of this comet, the Turks
extended their victorious arms across the Hellespont, and
seemed destined to overrun all Europe. This added not a
little to the general gloom., Under all these impression?
the people seemed totally regardless of the present, an
anxious only for the future, The Romish Church held at
this time unbounded sway over the lives, and fortunes, and
consciences of men. To prepare the world for its expected
doom, Pope Calixtus III. ordered the Ave Maria to be re-
peated three times a day, instead of two. He ordered the
church bells to be rung at noon, which was the origin of

How have comets been regarded by the ignorant superstitious 7 Mention some
the most remarkable comets whinhbhysve mnjm;l‘ ib e"., , and mh‘l‘l
- Whla‘ mep~ar they were sevenally rogarded? Whas is (ke periodic time of thia

»
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that practice, so universal in Christian churches. To the
Ave Maria, the prayer was added—*Lord, save us from
tne Devil, the Turk, and the Comet :” and once, each day,
these three obnoxious personages suffered a regular excom-
munication.

The pope and clergy. exhibiting such fear, it is not a
matrer of wonder that it became the ruling passion of the
multitude. The churches and convents were crowded for
confession of sins; and treasures uncounted were poured
into the Apostolic chamber.

The comet, after suffering some months of daily cursing
and excommunication, began to show signs of retreat, and
soon disappeared from those.eyes in which it found no fa-
vour. Joy and tranquillity soon returned to the faithful sub-
jects of the pope, but not so their money and lands.
The people, however, became satisfied that their lives, and
the safety of the world, had been cheaply purchased. The
pope, who had achieved so signal a victory oven the mon-
ster of the sky, had checked the progress of the Turk, and
kept, for the present, his Satanic majesty at a safe distance;
while the Chuzeh of Rome retaining her unbounded wealth,
was enabled to continue tilat influence over her followers,
- which she retains, in part, to this daz.

The comet of 1680 would have been still more alarm-
ing than that of 1456, had not science robbed it of its ter-
rours, and history pointed to the signal failure of its prede-
cessor. This comet was of the largest size, and had a
tail whose enormous length was mote than ninety-six mil-
lions of miles.

At its greatest distance, it is 13,000 millions of miles
from the Sun ; and at its nearest approach, only 574,000 miles
from his centre ;* or about 130,000 miles from his surface.
In that part of its orbit which is nearest the Sun, it flies

* In By ’s edition of F this di is stated as only 49,000 miles, This
I evidently a mistake ; for if the comet approached the Burt’s centre within 49,008 miles,
& would penetrate 290,000 miles below the surface 1 Taking Fer 's own elements

the Jion d the result will be 484,460 miles, The mistake ma;

be accounted for by su that the cipher had been omitted in the copy, and the peri
pointed off one figure farther to the left.  Yet, with this alteration, it would stjl! be incor-

1; because the Earth’s mean distance from the Bun, which is the integer of this caleu-

ion, is assumed at 83,000,000 of miles. The ratio of the comet’s perhelion distancs
ﬁomﬂn Sun, to the Earth’'s mean distance, as given by M. Pingré, is 83 0.00603t0 1. This
multiplied into 85,373,569, givea 574,500 miles for the comet's perihelion distance from the
San’s centre; t which, if we substract his semi-dinmeter, 443,840 miles, we shall have
180,660 miles, the distance of the comet from the surface of the Sun.

_Again, if we divide the ‘s mean distance from the Sun, by the comet's peribelion
distance, we shall find that the lalter ia only the 1-166th part of the Earth'a distance. Now
the square of 166 is 97,56 ; and thia expresses the number of times that the Sun upieam
z’r‘m_m thle conet, in the above situation, than it does to the Earth. S8QmRE makes 8

imes larger.

According to Newton, the velocity is 880,000 miles per hour. More recent discoveries
mlicate a velocity of {,949,108 miles per hour, DF
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with the amasing swiftness of 1,000,000 mules in an hour,
and the Sun, as seen from it, appears 27,000 times larger than
It appears to us ; consequently, it is then exposed to a heat
27,000 times greater than the solar heat at the Earth. This
intensity of heat exceeds, several thousand times, that of
red-hot iron, and indeed all the degrees of heat that we are
able to produce. A simple mass of vapour, exposed to a
thousandth part of such a heat, would be at once dissipated
in space—a pretty strong indication that, however volatile
are the elements of which comets are composed, they are,
nevertheless, capable of enduring an inconeeivable intensity
of both heat and cold.

This is the comet which, according to the reveries ot
Dr. Whiston and others, deluged the world in the time of
Noah. Whiston was the friend and successor of Newton :
but, anxious to know more than is revealed, he passed the
bounds of sober philosophy, and presumed not only to fix
the residepce of the damned, but also the nature of their
punishment. According to his theor{, a comet was the
awful prison-house in which, as it wheeled from the remotest
regions of darkness and cold into the very vicinity of the
Sun, hurrying its wretched tenants to the extremes of per-
ishing cold and devouring fire, the Almighty was to dispense
the severities of his justice,

Such theories may be ingenious, but they have no basis
of facts to rest upon. They more properly belong to the
chimeras of Astrology, than to the science of Astronomy.

When we are told by philosophers of great caution and
high reputation, that the ﬁ%ry train of the comet, just allud-
ed to, extended from the horizon to the Zenith; and that
that of 1744 had, at one time, six tails, each 6,000,000 of
miles long, and that another, which appeared soon after,
had one 40,000,000 of miles long, and when we consider
also the inconceivable velocity with which they speed their
flight through the solar system, we may cease to wonder if;
in the darker ages, they have been regarded as evil omens

But these idle phantasies are not peculiar to any age or
country. Even in our own limes, tge beautiful comet of
1811,.the most splendid one of modern times, was generally
considered among the superstitious, as the dread harbinger

Whnti-thdqmofhanttowhichthsmetuﬁmhexpmed.whnhhpaﬂleﬂﬁ
d to that experienced at the Earth 7  What iu the intensity of such a degree
beat, compared with that of red-hot iron, or with any degree of heat which we are able
produce? What inference may be derived from this fact in regard to the compoeition
comets? What were the reveries of Dr. Whiston and others in regard to this comet?
Whet facts ought to make us cease to wonder that cometa were ina:l'herlgesemsidu
od as lnrbmﬂ:orevm Have these ph ies, h , been fined to the derkes
lﬁqoﬁv eveat was the comet of 1811 considered, in our ceuntry, to be the has-




of the war which was declared in the following spring. It
is well known that an indefinite apprehension of a mone
dreadful catastrophe Jately pervaded both continents, 1n an-
ticipation of Biela’s comet of 1832.

The nucleus of the comet of 1811, according to observa-
tions made near Boston, was 2,617 miles in diameter, cur-
responding nearly to the size of the Moon. The brilliancy
with which it shone, was equeal to one tenth of that of the
Moon. The envelope, or aeriform covering, surrounding
the pucleus, was 24,000 miles thick, about five hundred
times as thick as the atmosphere which encircles the Earth;
making the diameter of the comet, including its envelope,
50,617 miles. It had a very luminous tail, whose greates
length was one hundred million of miles.

This comet moved, in its perihelion, with an almost inconceivabls velocity—
fifteen hundred times greater than that of a ball bursting froo: the mouth of &
eannon. According to Regiomontanus, the comet of 1472 moved overanar;
of 120° in one_day. Brydone observed a comet at Palermo in {770, which pass-
ed through 50° of a great circle in the heavens in 24 hours. Aaother come
which appeared in 1769, passed over 41° in the same time. The conjecture o
Dr. Halley therefore seems highly probable, that if a body of such a siz
having any considerable density, snd moving with such a velocity, were
’:rlkq our Earth, it would instantly reduce it to chaos, mingling its elements

rin.

The transient effect of a comel passing uear the Earth, could scarcely
swmouat to any great convulsion, ssys Dr. Brewster: bat if the Eaith were
mtuallg to receive a shock from one of these bodies, the consequences
would be awful A new direction would be given to its rotary motion, snd
& would revolve around a new axis. The seas, forsaking their beds, would
be hurried, by their centrifugal force, to the new equatorial regions : islands
and countinents, the abodes of men and animals, would be covered by the
aniversal rush of the waters to the new equator, and every vestige of hu-
wan industry and genins would be at once deatroyed.

The chances against such an event, however, are so very
numerous, that there is no reason to dread its oceurrence.
The French government, not long since, called the atten-
tion of some of her ablest mathematicians and astronomers
to the solution of this problem ; that is, to determine, upon
mathematical principles, how many chances of collision the
Earth was exposed to. After a mature examination, they re-
ported,—* We have found that, of 281,000,000 of chances,
there is only one unfavourable,—there exists but one which
can produce a collision between the two bodies.”

‘* Admitting, then,” say they, “for s moment, that the comets which may
strike the Earth with their nucleuses, would annihilate the wlhole human
race; the danger of death to each individual, resuiting from the sp-

Describe this comet. Gfve soms examples of the veloclty of comets. What would
pmbablybemegea wpon the Earth, should a comet strike 142 What does Dr. Brew-
wer say would be the ¢ffect of a comet passing near the Earth? But {f the Earih
wers actially ta recetve a shock from a comet, what does he say would be the resulis?
How did the mathematicians and astronomers find the chances of a collision be-
tween the Earth and cometa to stand 7 What, then, on the supposition that a strokeof
& comet would annibilaie the whole human race, is the dangzrydumu each -
Siévidual, resulting from the appearance of an unknown comet
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of an unkmnown comet, would be exactly %w the risk he wouid
run, if in an urn there was ouly one singie white among a i{otal num-
ber of 281,000,000 balls, and that his condemnation to death would be the
tmevitable consequence of the white ball being proruced at the first draw-

We have before stated that comets, unlike the planets,
observe no one direction in their orbits, but approaca to, and
recede from their great centre of attraction, in every possi-
ble direction. Nothing can be more sublime, or better
calculated to fill the mind with profound astonishment, than
to contemplate the revolution of comets, while in that part
of thelr orbits which comes within the sphere of the tele-
scope. Some seem to come up from the immeasurable
depths below the ecliptic, and, having doubled the heavens’
mighty cape, again plunge downward with their fiery trains,

“ On the long travel of a thousand years.”

Others appear to come down from the zenith of the uni
verse to double their perihelion about the Sun, and then re-
ascend far above all human vision.

Others are dashing through the solar system in all possi-
ble directions, and apparently without any undisturbed or
undisturbing path prescribed by him who guides and sus-
tains them all.

Until within a few years, it was universally believed that
the periods of their revolutions must necessarily be of prodi-
gious length ; but within a few years, two comets have

een discovered, whose revolutions are performed, compa-
ratively, within ourown neighbourhood. To distinguish them
from the more remote, they are denominated the comets of
a short peried. The first was discovered in the constella-
tion Aquarius, by two French astronomers, in the year
1786. The same comet was again observed by Miss Caro-
line Herschel, in the constellation Cygnus, in 1795, and
again in 1805. In 1818, Professor Encke determined the
dimeansions of its orbit, and the period of its sidereal revolu-
tion ; for which reason it has been called ¢ Encke’s Comet.”?

This comet performs its revolution around the Sun in about
3 years and 4 months,* in an elliptical orbit which lies wholly
within the orbit of Jupiter. Its mean distance from the Sun
is 212 millions of miles; the eccentricity of its orbit is 179

¥ Owing 1o the disturbing infl of the ding planets, the periodic return of
bis comet, like that of all others, is liable to be hastened or retarded severa! days. Ita
Jeriod varies from about 1203 to 1212 days.

What is the direction of comets in their orbits 7 What has been, until within a_fow
Years, the universal opinion in mﬁardto the length of the times of their revolution? Why
; not the same opinion prevail now )} What aro these two comets denominated? Rev
lata the history of the discovery of the first. Why ia it called Encke's comet? What is

time of the revolution of Encke’s comet? What is the form of its orbit, and what 1ta

(isition with regurd to the orhit of Jupiter] What is this com s A
gﬂ Fun? What is the ec( antricity of i'u :)rhinm s thia ot mean d“mu from
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millions of miles; consequently it is 358 millions of miles
nearer the Sun in its perihelion, than it isin its aphelion.

- It was visible throughout the United States in 1825, when
1t presented a fine appearance. It was also observed at its
next return in 1828; but its last return to its perihelion, on
the 6th of May, 1832, was invisible in the United States,
on account of its great southern declination.

‘The second “ Comet of a short period,” was observed
in 1772; and was seen again in 1805. It was not unti]
its re-appearance in 1826, that astronomers were able to
determine the elements of its orbit, and the exact period of
its revolution. This was successfully accomplished by M.
Biela of Josephstadt; hence it is called Biela’s Comes.
According to observations made upon it in 1805, by the cele-
brated Dr. Olbers, its diameter, including its envelope, is
42,280 miles. It is a curious fact, that the path o Bie-
la’s comet passes verz near to that of the Earth; so near,
that at the moment the centre of the comet is at the point
nearest to the Earth’s path, the matter of the comet extends
beyond that path, and includes a portion within it. Thus, if
the Earth were at that point of its orbit which is nearest to
the path of the comet, at the same moment that the comet
should be at that point of its orbit which is nearest to the
gath of the Earth, the Earth would be enveloped in the ne-

ulous atmosphere of the comet.

With respect to the effect which might be produced upon
our atmosphere by such a circumstance, it is impossible to
offer any thing but the most vague conjecture. Sir John
Herschel was able to distinguish stars as minute as the 16th
or 17th magnitude through the body of the comet ! Henceit
seems reasonable to infer, that the nebulous matter of which
it is composed, must be infinitely more attennated than our
atmosphere ; so that for every particle of cometarv matter
which we should inhale, we should inspire millions of par-
ticles of atmospheric air.

This is the comet which was to come into collision with
the Earth, and to blot it out from the Solar System. 1In re-
turning to its perihelion, November 26th, 1832, it was com-
puted that it would cross the Earth’s orbit at a distance of

How much nearer the Sun, then, is the comet, when in its perihelion than when in its
aphelion 7 In what years Las this comet been seen in the United States? Why was i
pot visible in the United Staten at the time of its retum in 18337 Relate the history of the
Jiscovery of the second comet of u short period 7 Why in it called Biela’s comet) What
wwnhnf' to the observations of Dr. Olbers in 1905, was the diameter of Biela's comet, in-
tluding the envelope? How near does the of Biela's comet lie to that of the Earth?
What would be the effeet upon our atmospl should the nebulous atmospbere of the
romet eavelupe it} What reason have we to suppose that it is more attenuated than .«
atinosphere 7 It wie predicted that this comet would come into collision with the
Eix;': d \g{hn& ;vere the grounds of probability that auch an event w 1 take place, aud
ahy did it n
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only 18,500 miles. 1Tt is evident that if the Earti had been
in that part of her orbit at the same time with the come
vur atmosphere would have mingled with the atmosphere o
the comet, and the two bodies, perhaps, have come in contact.
But the comet passed the Earth’s orbit on the 29th of Oc-
tober, in the 8th degree of Sagittarius, and the Earth did
not arrive at that point until the 30th of November, which
was 32 days afterwards.

If we ml'xltlplz the number of hours in 32 days l;iy 68,000
(the velocity of the Earth per hour,) we sh.alf nd that
the Earth was more than 52,000,000 miles behind the comet
when it crossed her orbit. Its nearest approach to the
Earth, at any time, was about 51 millions of miles ; its near-
st approach to the Sun, was.about 83 millions of miles. Its
mean distance from the Sun, or half the longest axis of its
orbit, is 337 millions of miles. Its eccentricity is 253 mil-
lions of miles; consequently, it is 507 millions of miles
nearer the Sun in its perihelion than it is in its aphelion,
The period of its sidereal revolution is 2,460 days, or about
64 years.

Ahhou%h the comets of Eucke and Biela are objects of very great inter-
est, yet their short periods, the limited space within which thelr motion is
drcumlcrihedhand consequently the very slight disturbance which they
sustain from the attraction of the planets, render them of less interest te
ph*sicﬂ astronoiny than those of longer periods.

hey do not, like them, rush from the invisible and inaccessible depths
of space, and, after sweeping our system, depart to distances with the con
ception of which the imagination’ iteelf is confouaded. They possess nooe
of that grandeur which is conneected with whatever appeers to break
through the fixed order of the universe. Itis reserved for the comet ot
Halley alone to afford the proudest triumph to those powers of calculation
by which we are enabled to follow it in the depths of space, two thousand
m_illjonl of miles beyond the extreme verge of the solar system ; and, not-

ling disturb which render each succeeding period of if8 return
different from the last, to foretel that return with precision. _

The following representatioh of the entire orbit of Biela’s
comet, was cbtained from the Astronomer Royal of the
Greenwich Observatory. It shows not onl¥l the space and
position it occupies in the solar system, but the points where
its orbit intersects all the planetary orbits through which it
passes. By this, it is seen that its perihelion lies between
the orbits of the Karth and Venus, while its aphelion extends
a little beyond that of Jupiter.

‘What was its nearest approech to the Earth at any time 7 What its nearest
to the Sun 1 What its mesn distance from the S8un} What its eccentricity }
then, is the difference between its peribelion and aphelion distances? What is the period
‘;,","dﬁmilc'f‘voh;""m Whhg are the qcfomeu ncke timdw%!.eh:. og;ct"“a‘f less :f";‘;
r @ pAys: astronomy & those of iong or periods t situation
=bit of Biela’s comet in &h! loh;llyntem L] o
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This diagram not only exhibits the course of the comet
at its last return, but also denotes its future positions on the
first day of every year during its next revolution. It is also
apparent that it will return to its perihelion again in the
autumn of 1839, but not so immediately in our vicinity as
to be the proper cause of alarm. To be able to predict the
very day and circumstances of the return of such a bodi-
less and eccentiic wanderer, after the lapse of so many
years, evinces a perfection of the astronomical calculus that
may ’Bustly challenge our admiration.

“The re-appearance of this comet,” says Herschel,
% whose return in 1832 was made the subject of elaborate
calculations by mathematicians of the first eminence, did
not disappoint the expectation of astronomers. Itis hardly
possible to imagine any thing more striking than the ap-
yearance, after the lapse of nearly seven years, of such an
all but imperceptible cloud or wisp.of vapour, true, however
to its predicted time and place, and obeying laws like those
which regulate the planets.”

Herschel, whose Obuservatory is &t Slough, England, observed the daily
progress of this comet from the 24th of Se(gtembsr, until its disappearance,
coqy its actual position from day to day with its calculated position,
and found them to agree within four or five minutes of time in right ascen-
sion, and within a few de of declinati Its position, then, as repre-
sented on = planisphere which the author prepared for hie pupils, and af-
terwards published, was true to within a lesa spece than one tnird of its
mjeeted diameter. Like some others that have been observed, this comet

no luminovus train by which it can be easily recognized by the naked eye,
except when itis very near the Sun. This is the reason why it was not more
generally observed at its iate return.

Although this comet is usually denominated “ Biela’s comet,” yet it seems
that M. Gambart, director of the Observatory at Marseilics. is equally en
titled to the honour of identifying it with the comet of 1772, and of 1806
e discovered it only 10 days after Biela, and immediately set about calcu-
lating its elements from h{s own observations, which are thought to equal,
gn:lhay do not surpass, in point of accuracy, those of every other as-

omer.

Up to the beginning of the 17th century, no correct no
tions had been entertained in respect to the paths of comets.
Kepler’s first conjecture was that they moved in straight
lines; but as that did not agree with observation, he hext
concluded that they were parabolic curves, having the Sun
near the vertex, and running indefinitely into the regions ot
space at both extremities. There was nothing in the ob-
servations of the earlier astronomers to fix their identity, or
to lead him to susgect that any one of them had ever Keen
seen before ; much less that they formed a part of the solar

When will this comet retunagain} Hoto much did its actual position frem day fo
day, as odeerved by Herachel, differ Srom its caiculated pau'tt’a; Whﬁ::m ﬂ"!’lot
mg‘ ;mm,llley obaerved at fie late rerurn 7 What actrmme:gafda iela identé-
2ed, mmthe r: mc:;_na o 1772 and 18035 1 . What were the opinions of astronumers in re-

o o luhj(:’zn)eh' up to the beginning of the (Ttheentury? W hatwere Kepler's
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system, revolving about tne Sun in elliptical orbits that re-
tarned into themselves.

This grand discovery was reserved for one of the most
industrious and sagacious astronomers that ever lived—this
was Dr. Halley, the contemporary and friend of Newton.
When the comet of 1682 made its appearance, he set him-
self about observing it with great care, and found there was
a wonderful resemblance between it and three other comets
that he found recorded, the comets of 1456, of 1531, and
1607. The times of their appearance had been nearly at
equal and regular intervals ; their perihelion distances were
nearly the same ; and he finally proved them to be one and
the same comet, performing its circuit around the Sun in a
period Varying a little from 76 years. This is therefore
called Halley’s comet. It is the very same comet that filled
the eastern world with so much consternation in 1456, and
became an object of such abhorrence to the church of
Rome.

Of all the comets which have been observed since the
Christian era, only three have had their elements so well
determined that astronomers are able to fix the period of
their revolution, and to predict the time and circumstances
of their appearance. These three are, Encke’s, whose last
revolution about the Sun was performed in 1212 days;
Biela’s, whose period was 2461 days; and Halley’s, which is
now accomplishing its broad circuit in about 28,000 days.
Encke’s and Halley’s will return to their peribelion the
present year (1835), and Biela’s in 1839.

Halley’s comet, true to its predicted time and place, is now (Oct. 1835,)
visible 1n the evening sky. But we behold aone of those phenomena which
threw our ancestors of the middle ages into agonies of superstitious terrour,
We sce not the cometa horrend® magnitudinis, as it appeared in 1306, nor
that tail of enormous length which, in 1456, exten over two thirds of
the interval between the horizoa and the zenith, nor even a star as brilfiant
as was the same comet in 1682 with its tail of 30°.

Its mean distance from the Sun is 1,713,700,000 miles ; the eccentricity of
its orbit is 1,668000,000 miles ; consequently it is 3316,000,000 miles far-
ther from the Sun in its aphelion than it is in its perihelion. In the latter
ease, its distance from him 18 only 55,700,000 miles; but in the former, Ji is
8,371,700.000 miles Therefore, though its aphelion distance be great, iw
mean distance is less than that of Herschel; and great as is the aphelion
distance, it s but a very small fraction less than one five-thausandtA part of

that distance from the 8un, bevond which the very nearest of the fixed
stars must be situated; and, as the determination of .beir distance is nege.

‘Who firat discovered the identity of comets? Relate the manner by which he came tg
this discovery. How many of all the comets observed since the Christian era, have
their elements o well determined, that astronomers are able to fix the period of their re-
volut‘ons, and to predict the time and circumstances of their appearance? What cometa
are these? In what time do they accomplish their revolutions? When will they, seve-
rally, retum to their helion1 What comet 18 note (Oct. 1835) visible? Whntr ar¢
the mean, e and perihelion d of Halley's comer from the wn 3
What of the distance deyond whioh the nearest of the fized siars must b pla
ced, i Ux aphelion distance 7

2%,
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ave and mot positive, the nearest of them way be at twice or ten times thet
distance.

The number of comets which have been observed since the Chiletian
ors, amounts to 700 Scarcely a year has passed withont the observation
of one or two. And since multitudes of them mast elc&ﬁoburuﬂnn,
reason of their traversing that of the heavens which is above the hor
zron in the duy time, their whole number is probably many thousands.
Comets so circumsianced, can only become visible by the rare coincidencs
of a tolal eclipse of the S8un—a coincid which bappened, as related by
Beneca, 60 years before Christ, when a large comet was acjually observed
veay near the 8un.

ut M. Arago reasons in the following manner, with respect to the num-
ber of comets :—The number of ascertained comnets, which, at their laasg
distances, pess within the orbit of Mercury, is thirty. Assuming that the
coruets are uniformly distributed throughout the solar mystemn, there wil}
be 117,649 tinies as many comets included within the orbit of ﬁemhel, as
thern are within the orbit of Mercury. But as there are 30 within the orbit
of Mercury, there must be 3,629,470 within the orbit of Herschel !

Of 97 comets whose elements have been calculated by astro rs, 24

d between the Sun and the orbit of Mercu?; 33 between th® orbits of

ercury and Venus; 21 between the orbits of Venus and the Earth; 18
between the orbits of Ceres and Jupiter. Forty-nine of these comets move
from east to wert, and 48 ja the opposite direction,

The total number of distinct comets, whose paths during the visible part of
geir course had been ascertained, up to the year 1832 was one hundred and

irty -seven.

What regions these bodies visit, when they pass beyond
the limits of our view ; upon what errands they come, when
the{ again revisit the central parts of our system; what
is the difference between their physical constitution and that
of the 8un and planets ; and what important ends they are
destined to accomplish, in the economy of the universe, are
inquiries which natumily arise in the mind, but which sur-
pass the limited powers of the human understanding at pre-
sent to determine. ’

CHAPTER XX,

OF THE FORCES BY WHICH THE PLANETS ARK
RETAINED IN THEIR ORBITS.

Having described the real and apparent motions cf the
bodies which comEose the solar system, it may be interest-
ing next to show, that these motions, however varied or com-

lex they may seem, all result from one simple principle, or
Elw, namely, the

What is tAe number of comets which have deen odeerved since the CAristian ere?
Why must snme of them escaps odservati

number? In u case alone can comets which traverse the Rorizon in the
time decoms visidie? ention an inslance of & camet thus becoming visible
WAat is tha seasoning of M, Arago in regard io the number of comets 7 Descrida
&N track among the orbits of the planets, of the 81 comets whoee siements have becwn
enlculated by astronomers. In what direction do they move? What, up [0 the year
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LAW OF UNIVERSAL GIIAYITATION.

It 1s said, that Sir Isaac Newton, when he wus diawing
to a close the demonstration of the great truth, that gravity
is the cause which keeps the heavenly bodies in their orbit
was so much agitated with the magnitude and importance o
the discovery he was about to make, that he was unable 10
proceed, and desired a friend to finish what the intensity of

is feelings did not allow him to do. By gravitationis mean
that usiversal law of attraction, by which every particle of
matter in the system has a tendency to every other particle.

This attraction, or tendency of bodies towards each other,
is in proportion to the quantity of matter they contain. The
Earth, being immensely large in comparison with all other
substances in its vicinity, destroys the effect of this attrac-
tion between smaller bodies, by bringing them all to itself.

The attraction of gravitation 1s reciprocal. All bodies not
only attract other bodies, but are themselves attracted, and
both according to their respective quantities of inatter
The Sun, the largest body in our system, attracts the Earth
and all the other planets, while they in turn attract the Sun.
The Earth, also, attracts the Moon, and she in turn at
tracts the Karth. A ball) thrown upwards from the
Earth, is brought again to its surface ; the Earth’s attractior
not only counterbalancing that of the ball, but also producing
a motion of the ball towards itself.

This disposition, or tendency towards the Karth, is mani-
fested in whatever falls, whether it be a pebble from the
hand, an apple from a tree, or an avalanche from a moun-
tain. All terrestrial bodies, not excepting the waters of the
ocean, gravitate towards the centre of the Earth, and it is
by the same power that animals on all parts of the globe
stand with their feet pointing to its centre.

- The powerof terrestrial gravitation is greatest at the earth’s
surface, whence it decreases both upwards and downwards ;
bat not both ways in the same proportion. It decreases
upwards as the square of the distance from the Earth’s centre
ncreases; so that at a distance from the centre equal to
twice the semi-diameter of the Earth, the gravitating force
would be only one fourth of what it is at the surface. But
below the sur?ace, it decreases in the direct ratio of the dis

Who discovered this great truth, and how was he affocted in view of it? What i
meant by gruvitation? To what is it proportioned! Give some example. How is H
knowa that the attraction uf gravitation is reciprocal? Give some examples to illustraty
this principle. Where is the power of terrestrial gravitation the greatest? From this

int, does the power se equally, both upwards and downward 1 What is v

w oof d upwardse? Give an }? W;nt is the law of decreas, downtwards
Give an




208 . LAW OF UNIVERSAL GMAVITATION.

tance from the centre; so that at a distance of half a sem
diameter from the centre, the gravitating force is but half
what it is at the surface.

Weight and Gravity, in this case, are synonymous terms.
We say a piece of lead weighs a pound, or 16 ounces ; but if
2¥ any means it could be raised 4000 miles above the surface

the Earth, which is about the distance of the surface from
the centre, and consequently equal to two semi-diameters of
the Earth above its centre, it would weigh only one fourth of
a pound, or four ounces ; and if the same weight could be
raised to an elevation of 12,000 miles above the surface, or
four semi-diameters above the centre of the Earth, it would
there weigh only one sixteenth of a pound, or one ounce.

The same body, at the centre of the Earth, being equally
attracted in every direction, would be without weight ; at
1000 miles from the centre it would weigh one fourth of a
pound ; at 2000 miles, one half of a pound ; at 3000 miles,
three fourths of a pound; and at 4000 miles, or at the sur-
face, one pound.

It is a universal law of attraction, that ile power decreases as the square of
the distance increases. The converse of this is also true, viz. The power
increases, as ihe square of the distance decreases. Giving o this law the form
of a practical rule, it will stand thus : ’

The gravity of Jodies above the surface of the Earik decreasesin a dupli
enle ratio, (or a¢ the squares of their di ) n semi-di 8 of the earth,
Jrom the earth’s centre. Thal is, when the gravity is increasing, multiply
the weight by the square of the distance ; but when the gravity is decreasing,
divide the weight by the square of the distance.

Suppose a body weighs 40 pounds at 2000 wmiles above the Earth’s aur-
face, what would it weigh at the surface, estimating the Earth’s sewni-diameter
at 4000 miles? From the centre to the given height, is 1} semi-diaimeters :
the nﬂuue of I}, or 1.6is 225, which, multiplied iuto the weight, (40,) gives 90
pounds, the answer. .

Suppose a body which weighe 256 pounds n&;;x the surface of the Earth,
be ruised to the distance or the Moon, (240,000 miles,) what would be s
weight. Thus, 4000)240,000(60 semi diameters, the square of which is 3600,
As the gravity, in this case, is decreasing, divide the weight by the square of
the distance, and it will give 3600)256(1-16th of a pound, or-1 ounce.

2. To fiud 10 what height a given weight must be raised to loee a certain
portion of its weight. R

RoLr.—Divide the weight at the surface, by the required weight, and ex-
traet the square rooi of the quotieni. Ex. A boy weighs 100 pounds, how high
must he be carried to weigh but ¢ pounds? Thus, 100 divided by 4, gives
%6, the square root of which is & semi-diameters, or 24,000 miles above the
cenire.

Bodies of equal magnitude do not always contain equal

‘What is the relation between weight and gravity? Mustrate it by some exam;
WAGE, then, s the general law in regard to the increase and decreass of attraction?
How may this law be expresaed, in the form of & pructical rule? Supp'se, for es-
ample, -he semié-diameter of the Earth be d, in round 0, at 4000 miles,

th & a bady, elevated 000 miles above its surface, showld weigh 40 pounds, what

would the same body weigh, {f brought to the Earth's surface Suﬂwu & bod;
which secighs 356 pounds upon the surfacs of the Earth, de Tatsed to the distance
ths Mnon, 1ohat would be lts weight at sucA an elzvation? [The pupil should be ve-
gimd to give the calculation, as well as the answer.] By what ruls can we determing

heighi to toRich a dody must be raised, in arder to U losing o certain porties o]
s 10eight Give an example. Do bodies of the same magnitude always coatain
uant:tics of matter)
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4uant:ties of matter; a ballof cork, of equal bulk with one
of lead, contains less matter, because it is more porous. The
Sun, though fourteen hundred thousand times larger than
the Karth, being much less dense, contains a quantity of
matter only 355,000 times as great, and hence attracts the
Earth with a force only 355,000 times greater than that
with which the Earth attracts the Sun.

The quantity of maiter in the Sun is 780 times greater
than that of all the planets and satellites belonging to the
Solar System ; consequently their whole united force of at-
traction is 780 times less upon the Sun, than that of the
Sun upon them., -~

The Centre of Gravity of a body, is that point in which
its whole weight is concentrated, and upon which it would
rest, if freely suspended. Iftwo weights, one of ten pound
the other of one pound, be connected together by a ro
eleven feet long, nicely poised on a centre, and then be thrown
into a free rotary motion, the heaviest will move in a circle
with aradius of une foot, and the lightest will describe a cir-

le with a radius of ten feet: the centre around which they
move is their common centre of gravity., See the Figure.

Thus the Sun and planets move around an imaginarv
point as a centre, always preserving an equilibrium.

CENTRE OF GRAVITY.
Fig. 21.

&~ ®

If there were but one hody in the universe, provided it
were of uniform density, the centre of it would be the centre
of gravity towards which all the surrounding portions would
uniformly tend, and they would thereby balance each other.
"Thus the centre of gravity, and the body itself, would for-
ever remain at rest. It would neither move up nor down;
there being no other body to draw it in any direction.
In this case, the terms up and down would have no meaning,

‘What are the comparative bulks and densities of the Sun and the Barth? How groat i
the qmﬁ'é of matter in the Sun, compared with that of all the planets be ing to the
e A oo phanciary mationy. T there avare bak ape tiagle bedy it the tus

is i tion a| to planetary re were one aingle body uni-
veru! wh?rew\:"uul the cf:ntm of gravity he? What motion wouid the have? What
would the terms up and detwn, io such case, mean }
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axcept wu applied to the body itself, to express the direction
of the vurface from the centre.

Were the Earth the only body revolving about the Sun,
as the San’s quantity of matter is 355,000 times as great as
that ot the Earth, the Sun would revolve in a circle equal
only to the three Rundred and JSifty-five thousandth part of
the Earth’s distance from it : but as the planets in their seve-
ral orbits vary their positions, the centre of gravity is not
always at the same distance from the Sun.

The quantity of matter in the Sun so far exceeds that of
all the planets together, that were they all on one side of him
he would never be more than his own diameter ffom the
common centre of gravity ; the Sun is therefore justly con
sidered as the centre of the system.

The quantity of matter in the Earth being about 80 times
as great as that of the Moon, their common centre of gravity
is 80 times nearer the former than the latter, which is about
3000 miles from the Earth’s centre.

The secondary planets are governed by the same laws
as their primaries, and both together move around a com-
mon centre of gravity.

Every system in the universe is supposed to revolve. in
like manner, around one common centre. .

ATTRACTIVE AND PROJECT(«LE FORCRS.

All simple motion is naturally rectilinear; that 1s, &
bodies put in motion would continue to go forward in straight
lfines, as long as they met with no resistance or diverting
orce.

Ob the other hand, the Sun, from his immense size, woul
by the power of attraction, draw all the planets to him, i
his attractive force were not counterbalanced by the primi
tive impulse of the planetary bodies to move in straight lines.

The attractive power of a body drawing another body
towards the centre, is denominated Centripetal force; and
the tendency of a revolving body to fly from the centre in
a tangent line, is called the Projectile or Centrifugal {'orcc.
T'he Joint action of these two central forcesgives the planets

1f the Earth were the ooly body revolving about the Sun, what would be their relative
diat from their centre of gravity 7 If; instead of the Earth alone, the Earth
with all the p!anets and satellites of the sysiem were on one aido, and the Sun aloune ow
the other, at what distance from their common centre nfs:wty roust the Bun be, to bal
ance them ali? Where is the centre of gravity bel ween

you know this what laws are the sccond lanets govemed, and the other nystems
of the universe? What is meant by all limpl;mtion being rectilinear? Why does no

Sun, by ite great attraction, bring all bodies to its surface? Explain what is meant
) a ;:,'n’hml and centifigal forces, What results from the Joivt action of these twe

Earthand Mooa? How do )
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& circolar motion, and retains them in their orbits as they
revolve, the primaries about the Sun, and the secondaries
about their primaries. :

The degree of the Sun’s attractive power at each particu-
lar planet, whatever be its distance, is uniformly equal to
the centrifugal force of the planet. The nearer any plan-
et is to the Sun, the more strongly is it attracted by him ;
the farther any planet is from the Sun, the less is it at-
tracted by him ; therefore, those planets which are the near-
er to the Sun must move the faster in their orbits, in order
thereby to acquire centrifugal forces equal to the power of
the Sun’s attraction; and those which are the farther {rom
the Sup must move the slower, in order that they may no*
have too great a degree of centrifugal force, for the weake:
attraction of the Sun at those distances.

The discovery of these great truths, by Kepler and New-
ton, established the UNIVERSAL LAW OF PLANETARY MOTION ;-
which may be stated as follows :

1. Every planet moves in its orbit with a velocity vary-
ing every instant, in consequence of two forces ; one tending
o the centre of the Sun, and the other in the direction of a
tangent to its orbit, arising from the primitive impulse given
at the time it was launched into space. The former is call-
ed its Centripetal, the latter, its Centrifuga’ force. Should
the centrifugal force cease, the planet would fall to the Sun
by its gravity ; were the Sun not to attract it, it would fly
05' from its orbit in a straight line.

2. By the time a planet has reached its aphelion, or that
point of its orbit which is farthest from the gun, his attrae-
tion has overcome its velocity, and draws it towards him
with such an accelerated motion, thmt it at last overcomes
the Sun’s attraction, and shoots past him; then gradually
decreasing in velocity, it arrives at the perihelion, when the
Sun’s attraction again prevails.

3. However ponderous or light, large or small, near or
remote, the plavets may be, their motion is always such
that imaginary lines joining their centres to the Sun, pass
over equal areas in equal times: and this is true not only
with respect to the areas described every hour by the same
planet, but the agreement holds, with rigid exactness, be-
tween the areas described in the same time, by all the plan-
ets and comets belonging to the Solar System.

From the foregoing principles, it follows, that the force of gravity, and

the centrifugal furce, are mutual opposiag powers—esch continually ::cting

‘To what is the Sun’s attractive power at each particular planet equaly jn this

mgxlly.-nywhun:ruth i awof .mzlaon blished ?
w.




62 PRECESSION OF TME EQUINOXES, BIC.

aguinst the other. Thus, the weight of bodies on the Earth’s equator is dimén-

{sked by the centrifugal force of her diurnal rotation, in the proportion of one

g::imd for every 290 pounds: that is, had the Earth 8o motion on her axis, all
ies on the equator would weigh one 289th part more than they now do.

On the contrary, if her diurnal motion were accelerated, the centrifugal force
would be proportionally increased, and the weight of bodies at the equator
would be, in the same ratio, duminished. Should the Eurthh revolve upon its
axis with a velocity which would make the day but 84 minutes loug. instead of
M hours, the centrifugal force would counterbalance that of gravity, aud all
bodies at the equator would then be absolutely destitute of weight; awdl if the
centrifugal force were farther augmented (the Earth revolving in less than 84 min-
utes), graviration would be completely overpowered. and all fluids and loose sub-
stances near the equalor would fly off from the suriace.

The weight of bodies, either upon the Earth, or on any other planet having
s mot! d its axis, depends jointly on the mass of the planet, and its
diurnsl velocity. A body weighing one pound on the equator of the Earth, would
weiﬁl, on that of the Sun, 27.91bs.; of Mercury, 1.03ibs, ; of &Venus. 0.98ibs. ; of
the Moon, 1-6th of a 1b. ; of Mars, § lb. ; of Jupiter, 2.716!bs. ; of Saturn, 1.01lbs.

CHAPTER XXI.

PRECESSION OF THE EQUINOXES—OBLIQUITY OF
THE ECLIPTIC.

Or ull the motions which are going forward in the Solar
System, there is none, which it is important to notice, more
difficult to comprehend, or to explaln, than what is called
the PRECESSION OF THE EQUINOXES.

The equinoxes, as we have learned, are the two opposite

oints in the Harth’s orbit, where it crosses the equator.

he first is in Aries; the other, in Libra. By the preces-
sion of the equinoxes is meant, that the intersection of the
equator with the ecliptic is not always in the same point :—
in other words, that the Sun, in its apparent annual course,
does not cross the equinoctial, spring and autumn, exactly
in the same points, but every year a little beAind those of
the ﬁreceding year.

This annual falling back of the equinoctial points, is called
by astronomers, with reference to the motion of the heavens,
the Preces.ion of the Equinoxes ; butit would better accord
with fact as well as the apprehension of the learner, to call
it, as it is, the Recession of the Equinoxes: for the equinoe-
tial points do actually recede upon the ecliptic, at the rate
of agout 501" of & degree every year. It is the name ouly,
and not the poaition, of the equinoxes which remains per-
manent. Wherever the Sun crosses the equinoctial in the
‘spring, there is the vernal equinox ; and whererver he crosees
it in the autumn, there is the autumnal equinox, and these
points are constantly moving to the west.

How 18 the weight of bodies on the Earth'sequator affected by ite diurnal rotation?
- Whai would be the effect Uf the diur nal suotion of the Earth were acceleratod? Whed
100uid be the consequenice {f the Earth revolved about its aziz in 84 minules, or leag)
What are the equinoxea? What is meant by the precession of the equinoxes ?
is ntmlleq precession of tha equinoxcs, and what would be a better term? The
poctial pointa are continually moving ; how, then, 1s their puu'lio: defined?
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To render this subject fa-
miliar, we will suppose two
carriage roads, extending
quite around the Earth : one,
representing the equator,
running due esst and west ;
and the other representing
the ecliptic, running nearly
in the same direction as the
former, yet 80 as to croas it
with a small angls (say of

°). both at the point
w we now stand, for in-
stance, and in the nadir, ex-
acdy ite ; et there also
be anot road, to repre- (G4
sent the prime meridi
running north and south, n‘nl:i
croming the first at right
angles, in the common point
of intersection, as in the an-
mexed figure.

Meridi

p )

Let a carriage now start
from this point of intersec-
tion, not in the road leading
directly east, but along that of the ecliptic, which leaves the former a little t»
the north, and let a person be placed to watch when the carriage comes around
nqnln, after hnvlnf made the circuit of the Earth, and see whether the carriage
will cross the equinoctial road again precisely in the same track as when it left
the goal. Though the person stood exactly in the former track, he need not
fear being run over, for the carriage will crose the road 100 rods west of him,
that is, 100 rods west of the meridian on which he stood. It is to be observed,
that 100 rods un the equator is equal to 50} reconds of a degree.

If the carriage still continue to go around the Earth, it will, on completing its
second circuit, croes the equinoctial path 200 rods west of the meridian whence
it first set out; on the third circuit, 300 rods west ; on the fourth circuit, 400
rode, and so on, continually. After 71} circuits, the point of intersection would
be one degree west of its place at the commencement of the route. At this rate
it would be easy to determine how mauny complete circuits the carriage must
perform before this continual falling back of the intersecting point would bave
retreated over every degree of the orbit, until it reached -gnm the point from
whence it first departed. The application of this ill lon will be manifest,
when we consider, further, that

The Sun revolves from one equinox to the same equinox
again, in 365d. 5h. 48’ 47 .81. This constitutes the natural
or tropical year, because, in this period, one revolution of
the seasons is exactly completed. ~ But it is, meanwhile, to
be borne in mind, that the equinox itself, during this périod.
has not kept its position among the stars, but has deser
its place, and fallen back a litle way to meet the Sun;
whereby the Sun has arrived at the equinox before he has
arrived at the same position ameng the stars from which he
departed the year before; and consequently, must perform
as much more than barely a tropical revolution, te reach
that point again.

Give at length a_fomiliar illustration by twohich this subject may be understood. Sup-
pose the carriage. 'efonﬂnua its circult agound the Earth, where would it cross the ag::
noctial the d, 3d, ahd 4th times, §oc.?" After how many circuits would this fai
dack of the equinoctial points amount 1o one degree on the ecliptic? In what time doea
the Sup revolve from one equinox to the sume equinox again? What is this perind
ealled? Whyisit mocalled; Does the equinox remain statiooary during this petied !
‘What results from this ?
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To pass over this interval, which completes the Sun’s side-
real revolution, takes (20’ 227.94) about 22 minutes and 23
seconds longer. By adding 22 minutes and 23 seconds to
the time of a tropical revolution, we obtain 365d. 6h. 9m.10¢s. ,
for the length of a sidereal revolution ; or the time in which
the Sun revolves from one fixed star to the same star again.

As the Sun describes the whole ecliptic, or 360°,in a trop-
ical year, he moves over 59’ 81" of a degree every day, at a
mean rate, which is equal to 504" of a degree in 20 minutes
and 23 seconds of time; conaequend% he will arrive at the
same equinox or solstice when be is 504’ of a degree short
of the same star or fixed poiut in the heavens, from which

e set out the year before. So that, with respect to the
fixed stars, thke Sun and equinoctial points fall back, as it
.were, 1°in 71} years. This will make the stars appear to
have gone forward 1°, with respect to the signs in the eclip-
tic, in that time: for it must be observed, that the same signs
always keep in the same poinis of the ecliptic, without re-
gard to the place of the constellations. Hence it becomes
necessary to have new plates engraved for celestial globes
and maps, at least once m 50 years, in order to exhibit truly
the altered position of the stars. At the present rate of -
wmotion, the recession of the equinoxes, as it should be called,
or the precession of the stars, amounts to 30°% or one whole
sign, in 2140 years.

MOTION OF THE STARS.

| A
To exghin this by = ﬁFura: Suppoee the Sun to have been in conjunction
with a fixed star at 8, In the first degree of Taurus, (the second sign of the
ecliptic,) 340 years before the birth of our Saviour, or about the 17th year of
Alexander the Great; then having made 2140 revolutions through the ecliptic,
he would be found sgain at the end of so many sidereal years at S ; but at the
eud of s0 many Julian years, he would be found at J, and at the end of so0
many lropical years, which would bring it down to the beginning of the pre-

sent century, be would be found at T, fn the first degree of Aries, which
$eceded from Sto T in that time by the pr jion of the inoctial points
Arics and Libra. Thearc 8 T would be equal to the amount of the precossion
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(for we must still call it) of the equinox in 2140 years, at the rate of
BOX. of a degree, or 20 mi and 23 ds of time lly, as above

From the constant retrogradation of the equinoctial points,
and with them of all the signs of the ecliptic, it follows that
the longitude of the stars must continually increasc. The
same cause affects also their right ascension and declination.
Hence, those stars which, in the infancy of astronomy were
in the sign Aries, we now find in 7'aurus; and those which
were in Taurus, we now find in Gemint, and so on. Hence
likewise it is, that the star which rose or set at any particu-
lar time of the year, in the time of Hesiod, Eudoxus, Virgil,-
Pliny, and others, by no means answers at this time to their
descriptions.

Hesiod, in his Opera et Dieas, lib. il. verse says:

od, When from the solstice sixty 'Inltsdny’:
Their turns have finished, mark, with glitt’ring rays,
From Ocean’s sacred flood, Arcturus rise,
Then first 10 gild the dusky evening skies.

But Arcturus now rises acronycally in latitude 37° 45/ N. the latitude of He-
slod, and pearly that of Richmond. in Viriinin, about 100 days after the winter
solstice. Supposing Hesiod to be correct, there is a differeace of 40 days arising
from the pr ion of the equi since the days of Hesiod. Now as there
is no recor extant of the exact period of the world when this poet Sliourished,
lot us see to what result astronomy will lead us.

As the Sun moves lhro;xsh about 39° of the ecliptic in 40 days, the winter sol-
stice, in the time of Hesiod, was in the 9th degree of Aquarius. Now estimat-
ing the pr ion of the equi at 50}” in a year, we shall have 50}” : |
year;: +39°: 2794 &an siuce the time of Hesiod: if we substract from this
our present era, 1836, it will give 958 ycars before Christ. Lempriere, in his
Classical Dictionary. says Hesiod lived 907 years before Christ. See a similar
ealculation for the time of Thales, page 54.

The retrograde movement of the equinoxes, and the an-
nual extent of it, were determined by comparing the longi-
tude of the same stars, at different intervals of time. The
most careful and unwearied attention was requisite in order
to determine the cause and extent of this motion; a motion
so very slow as scarcely to be perceived in an age, and oc-
euﬂying not less than 25,000 years in a single revolution.
It has not yet com&leted one quarter of ils first circuit in
the heavens since the creation. .

Thus observation has not only determined the absolute

How long does it take the Sun to pass over the interval of space through which
the equinox hus thus retreated ! What is the length of a sidereal revolution, and
how is it determined? Whaut portion of the ecliptic does the Sun describe, at a mean
rate, every day What portion does it desciibe in 20 minutes and 23 seconds? If the
Bun and equinoctiul points fall back in the ecliptic 50 1-4* of a degree every year, how
many years before this regression will amount to a degree! How will this afiect the
appearance of the stars? What practical inconvenience results from this fact? In what
period of time does the precession of the stars amount to 30°, or one whole sign;
Ezplain this by a diagram. How does the d of the i ! points
aflect the longitude of the stars? Does the same cause extend to the right ascension
and declination also? How is this rendered apparent? Mention an ezample. His/
does mot enable us to fiz the precise age of the world in which Hesiod flourished ;
what light does astronomy shed upon this question? By what means was the retro-
gradation of Ibe equinoxes determined? Why was it dificult to determine the cause
und extent of this motion: Not to specify particular cases, what has observation at
length determined, with respect to the limit and un{forenity of this backward move-
meat of the equinoctinl points?

\
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motion of the equinoctial points, but measured its limit; it
has also shown that this motion, like the causes which pro-
duce it, is not uniform in itself: but that it is constantly ac-
celerated by a slow arithmetical increase of 1” of a degree
in 4,100 years. A quantity which, though totally inappre-
ciable for short periods of time, becomes sensible after a
lapse of ages. For example: The retrogradation of the
equinoclial points is now greater by nearly ¢’ than it was
in the time of Hipparchus, the first who observed this mo-
tion; consequently, the mean tropical year is shorter now
by about 12 seconds than it was then. For, since the retro-
gradation of the equinoxes is now every year greater than
it was then, the Sun has, each year, a space of nearly 3’
leas to pass through in the ecliptic, in order to reach the
plane ofpthe equator. Now the Sun is 12 seconds of time in
passing over }" of space.

At present, the equinoctial points move backwards, or
Jrom east to west along the path of the ecliptic at the rate
of 1°in 71t years, or one whole sign, in 2140 years. Con-
tinuing at this rate, they will fall back through ‘the whole
of the 12 signs of the ecliptic in 25,680 years, and thus return
to the same position among the stars, as in the beginning.

But in determining the period of a complete revolution of
-the equinoctial points, it must be borne in mind that the
motion itself is continually increasing ; so that the last quar-
ter of the revolution is accomplished eeveral hundred years
sooner than the first quarter. Making due allowance for this
accelerated progress, the revolution of the equinoxes iz com-
pleted in 25,000 years ; or, more exactly, in 24,992 years,

Were the motion of the equinoctial points uniform ; that .
is, did they pass through equal g)ortions of the ecliptic in
equal times, they would accomplish their first quarter, or pass
through the first three signs of the ecliptic, in 6,250 years.
But they are 6,575 years in passing through the first quar-
ter; about 218 years less in passing through the second
quarter ; 218 less in passing through the third, and so on.

The immediate consequence of the precession of the equi-
noxes, as we have already observed, is a continually
gressive increase of longitude in all the heavenly bodiea.
For the vernal equinox being the initial point of longitude,

Give an example. Why should the tropical year, on this account. be ahorter now
than it was then? What is the present rate of motion of the equinoctial points?
in what time, continuing at the same rats, will they fall back through the twelve signs
of the ecliptic? In determining the exact period of a complete revolution of the equi-
noctial potnts, what important circumstance must be borne in mind? Making due
allowance for their accelerated progrees, in what time is & revolution of the equinoxes
completed 7 Is this motion aa quirk in the first quarter of their revolution as in the last?
‘What is the time and difference of describing each quarter} What is the immediate

. of the p of the equinuxes upon the position of the heavenly bo-
digat Explain how this takes place. How d is resemb] loss
sidereal day by the Sun; wmhwauu::ofmaml le the annual ofs
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as well as of right ascension, a retreat of this point on the
ecliptic, tells upon the longitudes of all alike, whether at rest
or in motion, and produces, so far as its amount extends, the
appearance of a motion in longitude common to them all,
as if the whole heavens had a slow rotation around the poles
of the ecliptic in the long period above mentioned, similar to .
-‘what they have in every twenty-four hours around the poles
of the equinoctial. As the Sun loses one day in the year
on the stars, by his direct motion in longitude; so the equi-
nox gains one day on them, in 25,000 years, by its retro-
grade motion.

The cause of this motion was unknown, until Newton
proved that it was a necessary consequence of the rotation
of the Earth, combined with its elliptical figure, and the
unequal attraction of the Sun and Moon on its polar and
equatorial regions. There being more matter about the
Earth’s equator than at the pales, the former is more strongly
attracted than the latter, which causes a slight gyratory or
wabbling’ motion of the poles of the Earth around those of
the ecliptic, like the pin of a top about its center of motion,
when it spins a little obliquely to the base.

The precession of the equinoxes, thus explaired, consists
in a real motion of the pole of the heavens among the stars,
in a small circle around the pole of the ecliptic as a center,
keeping constantly at its present distance of nearly 234°
from it, in a direction from east to west, and with a progress
so very slow, as to require 25,000 years to complete the cir-
cle. During this revolution, it is evident that the pole will
Eoiut successively to every part of the small circle in the

eavens which it thus describes. Now this can not happen
without producing corresponding changes in the apparent
diurnal motion of the sphere, and in the aspect which the
heavens must present at remote periods of tithe.

The effect of such a motion on the aspect of the heavens,
is seen in the apparent approach of some stars and constel-
lations to the celestial pole, and the recession of others.
The bright star of the Lesser Bear, which we call the pole
star, has not always been, nor will always continue to be,
our polar star. At the time of the construction of the earliest
catalogues, this star was 12° from the pole; it is now only
10 34’ from it, and it will approach to within half a degree
of it; after which it will again recede, and slowly give place
to others, which will succeed it in its proximity to the pole.

. Admitting this explanation, in what does the Yreeenion of the equinoxes really con-
sist? ‘To what point in the henvens will the roe of the Earth be directed, during the
revolution1 How must this nffect the diurnal motion and aspect of the heavens, in re-
mote ages! Whercin will the eflects of such a motion be particularly visible? Give
an instance.
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The pole, as above considered, is to be und d ly, as the king
point of the Karth’s axis; or that point in the concave sphere which is alicaye
opposite the terrestrial pole, and which cousequently must move as that moves.

The precession of the stars in respect to the equinoxes, is
less apparent the greater their distance from the ecliptic;
for whereas a star 1n the zodiac will appear to sweep the
whole circumference of the heavens in an equinoctial year,
a star situated within the polar circle will describe only a
very small circle in that period, and by so much the less, as
it approaches the pole. The north pole of the earth being
elevated 23° 27} towards the tropic of Cancer, the circum-
polar stars will be successively at the least distance from it
when their longitude is 3 signs, or 90° The position of the
north polar star in 1836, was in the 17° of Taurus ; when
it arrives at the first degree of Cancer, which it will do in
about 250 years, it will be‘at its nearest possible approach
to the pole—namely, 29’ 55”. About 2900 years before
the commencement of the Christian era, Alpha Draconis
the third star in the Dragon’s tail, was in the first degree o
Cancer, and only 10’ from the pole; consequently it was
then the pole star. After the lapse of 11,600 years, the star
Lyra, the brightest in the northern hemisphere, will occu-
Fy the position of a pole star, being then about 5 degrees
rom the pole; whereas now its porth polar distance is up-
wards of b1°,

The mean average precession from the creation (4004 B. C.) to the year 1800,
18 497,51455; consequently the equinoctial points have receded since the creation,
2u 498 M, The lon;ﬁude of the star Belta Arietis, was, in 1820, 31° 27/ 28/ :
Meton, a famous mathematician of Athens, who flourished 430 years before Christ,
nzl, this star, In his time, was in the vernal equinox. If he is rorrect, them
819 1277 28/, divided by 2260 years, the elapsed time, will give 50}/ for the preces-
sion. Something, however, must be allowed for the imperfection of the instru-
ments used at that day, and even until the sixteenth centary.

Since all the stars complete half a revolution about the
axis of the ecliptic in about 12,500 years, if the North Star
be at its nearest approach to the pole 250 years hence, it
willy 12,500 years afterwards, be at its greatest possible dis-
tance from it, or about 47° abave it :—That is, the star itself
will remain immovable in its present position, but the pole
of the Earth will then point as much below the pole of the
ecliptic, as now it points above. This will have the effect,

When you speak of the POLE ae én snotion, what iy (o be undérstood by that term?
Tr the rnreccumn of the stars, with rewpect to the_equinoxes, equally apparent in every
part of the hea 1 At whatl do the lar stars approach nearest the
role 2 What is the position, at present, of the north polar stur, and when will it make
ts nearest possible approach tothe true pole of the heavens? At what period has any
other star heen the polar star 7 'When will the star Lyra, which is more than 5¢> from
it. be the norih polar star1  What 1as the mean annual precession from the creation
e the year 1800, and how much did it amount (0 in that period? When was Bela Ari-
82is {n 17e equinog, and what i its longi notw? When will our present north star
be at its least, and when at its greatest distance from the pole 7 In this case, is it meant

:ﬁmfﬁeﬁﬁ" will move, or the pole} In what maoner? What, then, must be the
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‘apparently, of elevating the present polar star to twice ita

resent a t.i’tude, or 47°. Wt?erefore, at the expiration of

ﬁalf the equinoctial year, that point of the heavens which is

now 1° 18" north of the zenith of Hartford, will be the place

of the north pole, and all those places which are situated 1°

* 18 north of ﬁartford, will then have the present pole of the
heavems in their zenith,

OBLIQUITY OF THE ECLIPTIC.

The distance between the equinoctial and either tropie,
measured on the meridian, is called the Obliguity of the
Ecliptic : or, this obliquity may be defined as the angle
formed by the intersection of the celestial equator with the
ecliptic. Hitherto, we have considered these great primary
circles in the heavens, as never varying their position in
space, nor with respect to each other. Bat it is a remarkable
and well-ascertained fact, that both are in a state of constant
change. We have seen that the plant of the Earth’s equa-
tor is constant:{ drawn out of place by the unequal attraction
of the Sun and Moon acting in different directions upon the
unequal masses of matter at the equator and the poles;
whereby the intersection of the eguator with the ecliptic is
‘constantly retrograding—thus producing the precession of
the equinoxes. .

The displacement of the ecliptic, on the contrary, is pro-
duced chiefly by the action of the phanets, particuiarly of
Jupiter and Venus, on the Earth; by virtue of which the
plane of the Karth’s orbit is drawn nearer to those of these
two planets, and consequently, nearer to the plane of the
equinoctial. The tendency of this attraction ofP the planets,
therefore, is to ‘diminish the angle which the plane of the
equator makes with that of the ecliptic, bringing the two
planes nearer together; and if the Earth had no motion of
rotation, it would, in time, cause the two planes to coincide.
But in consequence of the rotary motion of the Earth, the
inclination of these planes to each other remains very nearly
the same; its annuag diminution being scarcely more than
three fourths of one second of a degree in a year.

‘The obliquity of the ec‘lzl:g,tic. at the of the pr cenma,
ution of 0/ 4755,

was, a ing to Baily, 21 66%;, subject to a yearly dimin
According to sel, it was 283° 277 54'* .32, with an annual dimination of 0/ 46,

Tilustrate these phenomang by a diagram. What is the ebliquity of the ecliptic?
In what light_have we hitherto considered the great circles of the heavens? But what
is the fact) By what cause is the displacement of the equinoctinl, or the plane of the
Earth's equator, effected 1  How is the displacement of the plane of the ecliptic effect-
ed? If the pi jon tends ly to draw the planes of the equinoctial
and ecliptic nearer together, what is to pravent them from coineiding in one and the
smmme p 1 How much is the distance or angle betwoen them diminished every yeur}
What was the obliguity of the ecl‘Ztic, or the quantity of this angle, at the commenoe-
ment of the prssent century) Is af the ob é

] 23‘

to any
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ik eauses which prodx . e ,'?"“‘m mmﬂ of the ec g;u.:,t
precession.

The attraction of the Sun and Moon, al=o, unites with that
of the planets, at certain seasons, to augment the diminution
of the obliquity, and at other times, to lessen it. On this_
account the obliquity itself is subject to a periodical varia-
tion ; for the attractive power of the Moon, which tends to
preduce a change in the obliquity of the ecliptic, is variable,
while the diurnal motion of the Earth, which tends 10 pre-
vent the change from taking place, is constent. Hence the
Earth, which is so nicely poised on her center, bows a little
to the influence of the Moon, and rises again, alternately,
tike the gentle oscillations of a balance. This curious phe-
nomenon, is called Nutation.

In consequence of the yearly diminution of the obliquity
of the ecliptic, the tropics are slowly and steadily approach-
ing the equinoctial, at the rate of little more than three
fourths of a second every year; so that the Sun does not
now come so far north of the equator in summer, nor decline
so far south in winter, by nearly a degree, as it must have
done at the creation.

The most obvious effect of this diminution of the obliquity
of the ecliptic, is to equalize the length of our days and
nights ; but it has an effect also to change the position of
the stars near the tropi¢s. Those which were formerly
situated north of the ecliptic, near the summer solstice, are
now found to be still farther north, and farther from the

lane of the ecliptic. On the contrary, those which, accord-
Ing to the testimony of the ancient astronomers, were situ-
ated south of the ecliptic, near the summer solstice, have
approached this plane, insomuch that some are now either
situated within it, or just on the north side of it. Similar
changes have taken place with respect to those stars situ-
ated near the winter solstice. All the stars, indeed, partici-
pate more or less in this motion, but less, in proportion to
their proximity to the equinoctial.

It is important, however, to observe, that this diminution
will not always continue. A time will arrive when this
motion, growing less and less, will at length entirely cease,
and the obliquity will, apparently, remain counstant for a
time; after which it will gradually increase again, and con-

From what cause} What effect has the attraction of the Sun and Moon on this ob-
liquity 3 What results from this alternate and opposite influence 7 By what token does
the Ellir.ll'(n’:::;‘r':;pect to ll;:ﬂltahmﬂuenlueé;rme Moom'_ Wha:ﬂin this phrenomenon called ?

sequeiice of the yearly diminution of the obliquity of the ecliptic in
lpactﬂtp the position of the tropics, and the decﬁnsﬂon,oﬂheqSu:! Whuotpl?ocr i
:::ramo:l:o;:‘siult t'ronbnothu diminution 7 How does it affect the deelination of the stams
diminution ot fﬁ: Do aly :’il;:yl:ﬂ purtAkt,e, more ot less, in this motion? Will this
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tinue to diverge by the same yearly increment as it before
had diminished. This alternate decrease and increase will
constitute an endless oscillation, comprehended between cer-
. tain figed limita, Theory has not yet enabled us to deter-
mine precisely what these limits are, but it may be demon-
- strated from the constitution of our globe, that such limits
exist, and that they are very restricted, probably not exceed-
ing 2° 42'. If we consider the effect of this ever-varyi
attribut¢ in the system of the universe, it may be affirm
that the plane of the ecliptic never has coincided with the
plane of the equator, and never will coincide with it. Such
a coincidence, could it happen, would produce upon the
Earth perpetual spring.

The method used by astronomers to determine the obli-
quity of the ecliptic 1s, to take half the difference of the
greatest and least meridian altitudes of the Sun. )

The following table exhibits the mean obliquity of the
ecliptic for every ten years during the present century.

1800 23° 27 647 .18 1860 23° 27 27" .36
1810 23 271 50 .21 1870 23 27 22 .79
1820 23 27 45 64 1880 23 27 18 .22
1830 23 27 41 .07 1890 23 27 13 .65
1840 23 27 36 .50 1900 23 27 09 .08
1850 23 27 31 .93 1910 23 27 04 52

CHAPTER XXII.

THE TIDES.

Tag oceans, and all the seas, are observed to be incessant-
ly agitated for certain periods of time, first from the east
towards the west, and then again from the west towards the
east. In this motion, which lasts about six bours, the sea

radually swells ; so that entering the mouth of rivers, it

rives back the waters towards their source. After a con-
tinual flow of six hours, the seas seem to rest for about a
quarter of an hour; they then begin to ebb, or retire back
again from west to east for six hours more; and the rivers
again resume their natural courses. Then after a seeming
pause of a quarter of an hour, the seas again begin to flow,
as before, and thus alternately. This regular alternate mo-

‘What are the Mmite of its alternate variation? Whst would be the consequence, i
respect to the seasons, should the piane of the ecliptic ever coincide with the plane of
the tor? Whatis the hod used by 0 for determining the obliquity of
the ecliptic’ What regular motion is observed in the great body of waters um&o
globe) In what periods of time is this alternate ebbing and flowing secomp ?
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tion of the wea constitutes the tides, of which there are two
something less than tweoty-five hours.

The ancients comsidered the ebbing and flowing of the tides as one of the

fest mysteries in nature, and were utterly at a loss to account for them.
S-lllan Descartes, and particularly Kepler, made some saccessful ardvances
towards ascertaining the cause; but Sir Isanc Newton was the first who
clearly showed what were the chief agents in produciog these motions. .

The cause of the tides, is the attraction of the Sun and
Moon, but chiefly of the Moon, upon the waters of the
ocean. In virtue of gravitation, the. Moon, by ber attrae-
tion, draws, or raisea the water towards her; but because
the power of attractiop diminishes as the squares of the dis-
tance increase, the waters on the opposite side of the Earth
are not so much attracted as they are on the side nearest
the Moon.

That the Moon, says Sir John Herschel, should, by her atiraction, h“? up
the waters of the oce’:n under her, seem:' to most p{rsono very natural ; but

the same cause, should, at the same time, heap them up on the o] e
side, scemns, (o many, palpably absurd. Yet nothing is more true, nor indeed
more evident, when we consider that it is not by ber whale attraction, but by
the differences of her attractions at the opposite surfuces and at the center, that
the waters are raised.

That the tides are dependent u some known and determinate laws, is evi-
dent from the exact time of high water being previously given in every ephe-
meris, and in many of the cornmon almanacs.

‘The Moon comes every day later to the meridian than on the day preceding,
and bher exset time is known by calcuiation; and the tides in any and every
place, will be found to follow the same rule; happening exactly so much later
every day as the Moon comes later to the meridian. From this exact conform.-
ity to the motions of the Moon, we are induced to look to her as the cause ; and te

these are ioned principally by the Moon’s attraction.

CAUSE OF THE TIDES.

@ @

@ éx @

If the Earth were at rest, and there were no attractive m-
fluence from either the Sun or Moon, it is obvious from the
rincifles of gravitation, that the waters in the ocean would

e truly spherical, as represented at A ; but daily observation
proves that they are in a state of continual agitation.

Y

‘What is it called? How twere these phenomena regarded by the anclentsr Who
?ruuﬂad thesir treie causs) What is the cause of the tides? How doce the attraction
wﬁ:e Sun and Moon produce tides upon both sides of the Earth at the same time ¥

¢ is Sir John Herschel's remark u;ton Lhis theory? How ix it known thal the tides

dy any asceriained law? Whai coincidence is abserved beticeen ihe me-

ridian passage of the Mm;a;:;il;ha é’.”nli o highoater? What conclusion mag:l do-
h e were at rest, un influsnco

Ritraction of the Sun or Moo, what shape would the'waters ‘ligl::eul‘ e
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If the Earth and Moon were without motion, and the
Earth covered all over with water, the attraction of the Moon
would raise it up in a heap, in that part of the ocean under
the Moon, as represented at B, and there it would, probably, °
always continue ; but by the rotation of the Earth upon its
axis, each part of its surface to which the Moon is vertical
is presented to the action of the Moon; wherefore, as the
quantity of water on the whole Earth remains the same,
when the waters are elevated on the side of the Earth under
the Moon, and on the opposite side also, it is evident they
must recede from the intermediate points, and thus the at-
traction of the Moon produce hégh water at two opposite
places, and low wate at two opposite places, on the %:rth,
at the same time.

This is evident from the following figure. The waters cannot rise In one
lace without falling in another ; and thenrefore they must fuli as low in the hor-
300, at C and D, as they rise in the genith snd aadir, at A and B.

) . ,?_,4;\\
. ‘E‘ l \i

\ 5

i

It has already been shown, under the article gravitation
that the Earth and Moon would fall towards each other, by
the power of their mutual attraction, if there were no centri-
fugal force to prevent them ; and that the Moon would fall
as much faster towards the Earth than the Earth would fall
towards the Moon, as the quantity of matter in the Earth is

reater than the quantity of matter in the Moon. The same
aw determines also the size of their respective orbits around
their common center of gravity.

It follows then, as ‘we have seen, that the Moon does not revolve, strictly
speaking, around the Earth as a cenfcr, but aroand g point Detween them,

the attractive power of the Moon upon fhe Earth te s #s it w, and neither
the Earth nor Moon to have any motion, what would be the result? How would this
vondition of things be affected by the Barth’s rotation? If the Earth and Moon moa-
tually attract esch other with so much force, what prevents their coming togsther? But
centrifugal force results only from circular mation, does the Earth then circulate sround
the Moon to acquire the centrifugal force by which il is kept from flling upon the
Moon! [dAms. ‘The Farth does not circulate around the Moon, but around the com-
mon center of gravity between it and the Moon.] Where is this center situated, and
in what time dees the Earth revolve about it? {4ns. The centerof gravity, between
the Earth and the Moon, is about 3000 miles from the Earth's center. around which it
revolves every lunar month. or as of ten as the Moon revolves around the Earth.) From
the fact of the Earth's mution, as in_the case described, how do awnee phiicsephers oc-
count for MgA 1oater on the eide af the Parth. orposite (o the Meon? How is this
phenomenon otherwise explained, by the laws of gravity, merely: Are the Ewthand
waters of the givbe affected equally, by the Muon's altraction] Why net)
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‘which is 80 times nearer the Barth than the Moon, and consequently is situated
about 3000 miles from the Earth’s center. It has also been shown, that all
bodies moving im circles acquire a centrifugal force proportioned to their re-
ive masses and veloczzl. From these facts, some l‘{)hilmophcm account
muh water on the side of the Earth opposite to the Moon, in the following
manper :—
As the Earth and Moon move around their common center of gravity, fhat
t of the ElartA which s at any time ftwrned from the Moon, being about
m miles farther from the center of gravity, 'lhan the side next the Moon, would
have a greater cenirifugal force than the side mext Rer. At the Earth’s cem-
ter, the centrifugsl force will balance the aitractlive force ; therefore as much
water is thrown off by the centrifugal force om the side which is turned from
the Moo, as is raised on the side next her by her attraction.

From the universal law, that the force of gravity dimin-
jshes as the square of the distance inoreases, it results, that
the attractive power of the Moon decreases in intensity at
every step of the descent {rom the zenith to the nadir; and
consequently that the waters on the zenith, being more
attracted by the Moon than the Earth is at its center, move
faster towards the Moon than the Earth’s center dees: and
as the cen‘er of the Earth moves faster towards the Moon
than the waters about the nadir do, the waters will be, as it
were, left behind, and thus, with respect to the center, they
will be raised. )

The reason why the Earth and waters of our globe do not seem to be affected
egually by the Moon’s ativaction, is, that the earthy substance of the globe,
being xnnly united, does not yield to any difference of the Moon’s aliractive
force ; insomuch that its upper and lower surfacc must move equally fast
towards the Moon ; whereas the waters, cohering together but very lightly,

jeld to the different degrees of the Moon’s sttractive force, at different die-
anel from her.

The length of a lunar day, that is, of the interval from
one meridian passage of the Moon to another, being, at a
mean rate, 24 hours, 48 minutes and 44 seconds, the inter-
val between the flux and the reflux of the sea is not, at a
mean rate, precisely six hours, but twelve minutes and
eleven aecomgs more, so” that the time of high water does
not happen at the same hour, but is about 49 minutes later
every day.

The Earth revolves on its axis in about twenty-four hours;
if the Moon, therefore, were stationary, the same parl of our
globe would return beneath it, and there would be two tides
every twenty-four hours; but while the Earth is turning once
upon its axis, the Moon has gone forward 13° in her orbit—
which takes forty-nine minutes more before the same meri-
dian is brought again directly under the Moon. And hence
every succeeding day the time of high water will be forty-
nine minutes later than the preceding.

For example :—Suppose at any place it be high water at 3 o’clock in the af
ternoon, upon the day of new Moon, the following day it will be high water
about 49 minutes after 3; the day after, about 38 minutes after 4 ; and so on tll

What is the average intervul between the flux and reflux of the sen? What is the
longth of & lunar day, and of the interval of the flux and reflux of [
this daily retandation of the tides sccountad for 7 Giv:aﬂurwa;xu. (hoseat How s
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:lhe next new Moon. The emact daily mean retardation of the tides is thus
e'tl‘el::“ ;Ie.:n'molion of the Moon, in a solar day, is 13°.17639639

The mean motion of the Sun, in a solar day, is 0 98564722

Now,as 159 is to 60 minates, so is 12°.19074917 to 48/ 44/,

It is obvious that the attraction of the Sun must produce
upon the waters_of the ocean a like effect to that of the
Moon, though in a less degree; for the great mass of the
Sun is more than compensated by its immense distance.
Nevertheless, its effect is considerable, and it can be shown,
that the heigilt of the solar tide is to the height of the lunar
tide as 2 to 5. Hence the tides, though constant, are not
equal. They are greatest when the Moon is in conjuncti
with, or in opposition to, the Sun, and least when in quad-
rature. For in the former case, the Sun and Moon set to-
gether, and the tide will equal the sum of the solar and lunar
tides, and in the latter they act against each other, and the
tide will be the difference. -

'gel:e former are called Spring Tides; the laiter, Neap
Tides.

BPRING AND NEAP TIDES.

e,

7 N\
o ‘

tides uniformly high7 When, and on what account, do they differ? What
.:n&:h.:““m n'duan! 7 When aro the spring tides highest] When are the
nesp tides lowest?
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The spring tides are highest, when the Sun and Moon
are near the equator, and the Moon at her least distance
from the Earth. The neap tides are lowest, when the Moon
in her first and second quarters is at her greatest distance
from the Earth. The general theory of the tides is this;
When the Moon is nearest the Earth, her attraction is
strongest, and the tides are the highest; when she is farthest
from the Karth, her attraction is least, and the tides are the
lowest. :

From the above theory, it might be supposed that the tides
would be the highest when the Moon was on the meridian.
But it ig found that in open seas, where the water flows.
freely, the Moon has generally passed the north or south
callwdiaﬂ abost three hours, when it is high water. 'This is

ed the

LAGGING OF THE TIDES IN LONGITUDR.

o —————

This lagging of the tide behind the Moon is illustrated by
the above cut, in which the Moon is seen on the meridian,
and the vertex of the tide-wave A, about three hours, or
224° east of that meridian. The opposite wave is also in
s corresponding position, @s shown at B. :

The reason of t&_:(i’; delay of the tide is, that the force by
which the Moon raises the tide continues to act, and conse-
quently the waters continue to rise, afier she has passed the
meridian.

For the same reason, the highest tides, which are pro-
duced by the conjunction and opposition of the Sun and
Moon, do not happen on the days of thefull and change;
neither do the lowest tides happen on the days of their
quadratures. But the greatest spring tides commonly hap-
pen 14 days after the new and [ull Moons; and the least
neap tides 14 days after the first and third quarters.

‘What is the general theory upon this aubject? Does it necessarily result from this
.tz:pmsha: the tide is highest when the Mown is on the mevidiu}' ‘What feason is
igne this) What simular fuct is accounted for upon the same principle ¥
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The San and Moon, by resson of the elliptical form of their orbits. are alternately
nearer to and farther from the Earth, than their mean dh n ce
of this, the efficacy of the Sun will fluctuate between the extremes 19 and ﬁ, tak-
ing 20 for its mean value, and between 43 and 59 for that of the Moon. Taking
inte account this canse of difference, the hi{hen spring tide will be to the lowest
neap as 59421 isto 43—19, or as 80 to 24, or 1010 3. The relative mean influence
i= as 51 10 20, or as 5 to 2, neariy.— Herschel’s Astr. p. 339.

Though the tides, in open seas, are at the highest about
three hours after the Moon has passed the meridian, yet the
waters in their passage through shoals and channels, and by
striking against capes and headlands, are so retarded that,
to different places, the tides happen at all distances of the
Moon from the meridian; consequently at all hours of the
lunar day.

In small collections of water, the Moon acts at the same
time on every part, -diminishing (he gravity of the whole
mass. On thie account there are no seneible tides in lakes,
they being geunerally so small that when the Moon is verti-
cal, it attracts every part alike; and by rendering all the
waters equally li’%ht, no part of them can be raised higher
than another. The Mediterranean and Baltic seas have
very small elevations, partly for this reason, and partly be-
cause the inlets by which they communicate with the ocean
are 8o narrow, that they cannot, in so short a time, either
receive or discharge enough, sensibly to raise or sink their
surfaces.

Of all the causes of difference in the height of tides at
different places, by far the greatest is local sitvation. In
wide-mouthed rivers, opening in the direction of the stream
of the tides, and whose channels are growing gradually
narrower, the water is accumulated by the contracting
banks, until in some instances it rises to the height of 20, 30,
and even 50 feet,

Air being lighter than water and the surface of the at-
mosphere being nearer to the Moon than the surface of the
sea, it cannot be doubted but that the Moon raises much
higiler tides in the atmosphere than-in the sea. According
to Sir John Herschel these tides are, by very delicate obser-
vations, rendered not only sensible, but measurable.

Upon the supposition that there is water on the surface of the Moon, of the
same specific gravity as our own, we might easily determine the height to which
the Earth would ralse a lonar tide, by the known principle, that the attraction
of one of these loose bodies on the other’s surface 1s directly as ils qnantity of
matter, and inversely as its diameter. By making the calculation, we shall find
the attractive power of the Earth upon the Moon to be 21.777 times greater than
that of the Moon upon the Earth.

What is :he comparative force of the solar and lunar attractions upon the Earth?
To what is owing the difference in the time of high water at rlnee- lying under the
same meridian? Why are there no tides upon lakes, and small collections of water?1
To what cause more than all others, is the different height of tides owing? Explain
this. Is it probable thatthe Moon exerts any influence of attraction on the atmoe
pheqe'.led\;’hy is it prubable? Are the heric tides sufficiently sensible to be ap
precial

4
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THE SEASONS—DIFFERENT LENGTHS OF THE DAYS AND NIGHTS.

TaE vicissitudes of the seasons and the unequal lengths
of the days and nights, are occasioned by the annual revo-
lution of the Earth around the Sun, with its axis inclined to
the plane of its orbit.

e temperature of any part of the Earth’s surface de-
pends mainly, if not entirely, upon its exposure to the Sun’s
rays. Whenever the Sun is ag:)e the horizon of any place,
that place is receiving heat; when the Sun is below the
horizon it i3 parting with it, by a process which is called
radiation. The quantities of heat thus received and im-
parted in the course of the year, must balance each other at
every place, or the equilibrium of temperature would not be

suwoned.

henever, then, the Sun remains more than twelve hours
above the horizon of any place, and less beneath, the gen-
eral temperature of that place will be above the mean state;
when the reverse takes place, the temperature, for the same
reason, will be below the mean state. Now the continuance
of the Sun above the horizon of any place, depends entirely
upon his declination, or altitude at noon. About the 2031
of March, when the San is in the vernal equinox, and con-
sequently has no declination, he rises at six in the morning
and sets at six in the evening ; the day and night are then
equal, and as the Sun continues.as long above our horizon
as below it, his influence must be nearly the same at the
same latitudes, in both hemispheres.

From the 20th of March to (he 21st of June, the days
grow longer, and the nights shorter, in the northern hemi-
ephere the temperature increases, and we pass from spring
to mid-summer ; while the reverse of this takes place in the
southern hemisphere. From the 21st of June to the 23d of
September, the days and nights again approach to equality,
ans the excess of temperature in the northern hemisphere
above the mean state, grows less, as also its defect in the
southern ; so that, when the Sun arrives at the autumnal

How much greater ia the astractive power of the Earth the Moon, than that of
the Moon upon the Earth? What occasions the viniuin:z? of the seasons, and the
unequal lengths of the days and nights 1 Upon what does the temperature at difieroat
pinces depend? Under what circumatances do the same places change their tempers-
ture? Are the quantities of heat received and imparted, every year alwaya equal at the
same places7 Why isitso7 When is the temperature of a place above, and when is it
éeioto its mean state ? Upon what does the continuanoes of the Sun above the horizoa of
any place, depend?7 When is the Sun as long above our horizon as below it? During
:’m -itlalur-on °5 t':o lLan- is the hmwm‘:{f increusing? What,at thanlame ﬁmhe..-‘ takes
egard to the , in the h hemi ari! W
thoa of the year ia the tempersiure decreasing? ! e o
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equinox, the mean temperature is again restored. From
the 22d of September until the 21st of December, our nights
grow longer and the days shorter, and the cold increases as

efore it diminished, while we pass from autumn to mid-
winter, in the northern hemisphere, and the inhabitants of
the southern hemisphere from sﬂring to mid-summer. From
the 21st of December to the 20th of March, the cold relaxes
as the days grow longer, and we pass from the dreariness
of winter to the mildness of spring, when the seasons are
completed, and the mean temperature is again restored.
The same vicissitudes transpire, at the same time, in the
southern hemisphere, but in a contrary order. Thus are
produced the four seasons of the year, '

But I have stated not the only, nor, perhaps, the moat
efficient cause in producing the heat of summer and the cold
of winter. If, to the inhabitants of the equator, the Sun
were to remain 16 hours below their horizon, and only 8
hours above it, for every day of the year, it is certain the
would never experience the rigors of our winter; since 1t
can be demonstrated, that as much heat falls upon the same
area from a vertical Sun in 8 hours, as would fall from him,
at an angle of 60°, in 16 hours.

Now as the Sun’s rays fall most obliquely when the days
are shortest, and most directly when the days are longest
these two causes, namely, the duration and intensity of
the solar heat, together, produce the temperature of the dif-
ferent seasons. The reason why we have not the hottest
temperature when the days are longest, and the coldest
temperature when the days are shortest, but in each case
about 8 month afterwards, appears to be, that a body once
heated, does not grow cold instantaneously, but ually,
and =o of the contrary. Hence, as long as more heat comes
from the Sun by day than is lest by night, the heat will in-
crease, and vice versa.

BEGINNING AND LENGTH OF THE SEASONS.

h.
Sun enters V§ gWinter begins) 1849, Dec. 21, 7 2“5" 4.5 M.T.Wash.
[ oo

“ op Spring “ 1850, March 20,8 56 38
« &  plSummer “ June 21st,6 3 9 « « -
®  « o CAotumn ¢ “ Sept.22d,195821 ¢« «
“ o« yg EWinter . “ Dec. 21, 132157 « «

l"mwhalmm!bwhfwmt jon of the year is the cold increasing ) Why is it so?
What change of seasons, then, takes place. in tge orthern and southern h ioph 3
‘What other ch lete the of the year} Whence iz it evident that the
unequal_lengths of the days and nights are not the only, not perhaps the most efficiant
eanse of the heat of summer, and the cold of wintér? What two causes produce the
greatest vicissitudes of heat and cold) Why, then, do we not have the hotiest weather
when the days are loogust, and the contrary 2
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d. hm s
fan In the Winter Signs . .9 130
4« Spring . . ®2l 631
4 ¢  Summer . . 83136622
# ¥  Autuma . . . . 81702
“ porth of Equator (Spring and Summer) 186 11 1 63
% gouth (Winter and Autumn) 178 18 54 18
Longest north of the Equator, . N 716 73
Length of the tropical year, beginning at
the winter solstice 1849, and ending at 365 55611

the winter solstice 1860, -
Mean or average length of the tropical year, 5 548 48

The north pole of the Earth is denominated the elevaled
pole, because it is always about 234° above a perpendicular
to the plane of the equator, and the south pole is denomi-
nated the depressed pole, because it is about the same dis-
tance below such perpendicular.

As the Sun cannot shine on more than one half the Earth’s
surface at a time, it is plain, that when the Earth is moving
through that portion of its orbit which lies above the Sun, the
elevated pole is in the dark. This requires six months, that
is, until the Earth arrives at the equinox, when the elevated
pole emerges into the light, and the depressed pole is turned
away from the Sun for the same period. Consequently,
there are six months day and six months night, aliernately,
at the poles.

When the Sun appears to us to be in one part of the eclip-
tic, the Earth, as seen from the Sun, appears in the point
diametrically opposite. Thus, when the Sun appears in the
vernal equinox at the first point of Aries, the E?arth is actu~
ally in the opposite equinox at Libra. The days and nights
are then equal all over the world.

As the Sun appears to move up from the vernal equinox
to the summer solstice, the Earth actually moves from the
autumpal equinox down to the winter solstice. The days
now lengthen in the northern hemisphere, apd shorten in the
southern. The Sun is now over the north pole, where it is
mid-day, and opposite the south pole, where it is midnight.

As the Sun descends from the summer solstice towards
the autumnal equinox, the Earth ascends from the winter
solstice towards the vernal equinox. The summer days in
the northern hemisphere having waxed shorter and shorter,
now become again of equal length in both hemispheres.

While the Sun appears to move from the autumnal equi-
nox down to the winter solstice, the” Earth passes up from

‘Why is the north pole denominated the elevated pole? Why is the south pole de-
pominated thmeprenod pola? Why are there six months day and six months night,
aiternately at tht poles? ‘What is always the relative g;uition the Sun and - in
the 7 QGive an ‘When do the days lengthen iu the northem hemi-
sphere. and shorten in_the southorn? When is it mid-day at the north pole, and mid-

.hm;rlt“tﬂe lnul:‘h,) ‘When do the summer dty- in the northem hemisphere grow




, shorten in the northern hemisphere,
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the vernal equinox to the summer solstice; the south .
comes into the light, the winter days continually shorten in
the northern hemisphere, and the summer days as regularly
increase in length in the southern hemisphere.

While the Sun appears again to ascend from its winter
solstice to the vernal equinox, the Earth descends from the
summer solstice to the autumnal equinox. The summer
days now shorten in the sonthern hemisphere, and the win-
ter days lengthen in the northern hemisphere. .

When the Sun passes the vernal equinox, it rises to the
arctic or elevated pole, and sets to the antarctic pole. When
the Sun arrives at the summer solstice, it is noon at the
north pole, and midnight at the south pole. When the Sun
passes the autumnal equinox, it sets to the north pole, and
rises to the south pole. When tlre Sun arrives-at the win-
ter solstice, it is midnight at the north pole and noon at the
south pole; and when the Sun comes again to the vernal
equinox, it closes the day at the south pole, and lights up
the morning at the north pole. '

There would, therefore, be 186t days during which the
Sun would not eet at the north pole, and an equal time
during which he would not rise at the south pole; and 1784
days in which he would not set at the south pole, nor rise
at the north pole. .

At the arctic circle, 23° 27} from the pole, the longest
da{ is 24 hours, and goes on increasing as you approach the
pole. In latitude 67° 18’ it is 30 days; in lat. 89° 30/ it is
60 days, &c. *The same takes place between the antarctic
circle and the south pole, with the exception, that the day in
the same latitude south is a little shorter, since the Sun is
not so long south of the equator, as at the north of it. In
this estimate no account is taken of the refraction of the
atmosphere, which, as we shall sce hereafter, increases the
length of the day, by making the Sun appear more elevated
above the horizon than it really is.

‘When do they become of equal le: in both hemispheres? When do the winter days
oo begome st ol v b, o i o

When do_the summer days shorten in the southern hemisphere, and the winter days
Jengthen in the northern? When does the Sun rise to the north pole, and set Lo the
south? When is it noon at the north pole, and midnight at the south FOI'“ ‘When
does the Sun set to the north pole, and rise to the south? When is it midnight at the
north pole, and noon at the south? What is the Jongth of the day at the north goh!
m,lu the south pole? At the arctic circle? Between the antarctic circle and the

* See Table XIL.
;!
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THE SEASONS—UNNQUAL LENGTHS OF DAYS AND NIGHTS.

Juxe 21,

The above cut rerrusnu the lgpllpm’on of the earth’s axis to its orbit in every

olie of the twelve & 'fn. of the , and q 1y for each moath in the
year. Itis such a view as a beholder would have, situated in the north Pole of
the ecliptic, at some distance from it, and q 1y, is a pery ical

view, the north pole of the Earth being towards us. T¥|e Sun enters the sign

Aries, or the vernal equinox, on the 20th of March, when the Earth’s axis in-
olines neither towards the Sun, nor from it, but stands exsctly sideways to it;
80 that the Sun then shines equally upon the Earth from pole to pole, aud the
dl{l and nights are every where equal. This is the beginning of the astronomi-
cal year ; it is also the beginning of day at the north pole, which is just coming
into light, and the end of day at the south pole, which Is just golog into darkness.

By the Earth’s orbitual progress, the Sun appears to enter the pecond sign,
T'aurus, on the 20th of April, when the north pole has lenlibl{ advanced into
the light, while the south gole has been declining from it; wi by the da;
becolxlne onger than the nights in the northern hemisphere, and shorter in
southern. :

On the 21st of May, the Sun appears to enter the sign Gemini, when the
north pole has advanced considerably further into the light, while the south
role has proportionally declined from it; the summer days are now waking
onger in the northern hemisphere, and the nights shorter.

The 21st of June, when the Sun enters the sign Cancer, is the first day of

in the astr ical ear, and the longest day in the northern hemi.

sphere. The north pole now‘m its greatest inclination to the Sun, the light of
which, as is shown by the boundary of light and darkness, in the figure, ex-
tends to 1he utmost ver{ze of the Arcfic Circle: the whole of which is included
in the enlightened hemisphere of the Earth, and enjoys, at this season, constant
day during the complete revolution of the Earth on ils axis. 'The whole of the
Northern Frigid Zone is now In the circie of perpetual illumination.

On the 23d of July, the Sun enters tho sign Leo, and as the line of the
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Earth's axis always continues parallel to itself, the boundary of light and dark-
ness begins to approach nearer to the poles, and the le: of the day in the
northern hemisphere, which had arrived at its maximum, begins gradually to
decrease. On the 23d of August, the Sun enters the sign Virgo, increasing
the appearances mentjoned in Leo.

Oa the 23d of September, the Sun enters Libra, the first of the autumnal
signs, when the Earth’s axis having the same inclination as it had in the oppo-
site sign, Aries, is turned neither from the Sun, nor fowards it, but odliquel
to it, so that the Sun again now shines equally upon the whole of the Barth’s
surface from pole to Joole. The days and nights are once more of equal length,
throughout the world.

On the 23d of October, the Sun enters the sign Scorpio; the days visibly
deciease in length in the northern hemisphere, and increase in the southern.

On the 22d of November, the Sun enters the sign Sagittarius, the last of
the autumnal signs, at which time the boundary of light and darkoess is ata
congiderable distance from the vorth pole, while the south pole has proportion-
ally advanced into the light; the length of the day continues to increase in the
southern hemin})here, and to decrease in the northern.

On the 21st of December, which is the period of the winter solstice, the Sun
enters the sign Capricorn. At this time, the north pole of the Earth’s axiy is
turned from the Sun, into perpetual darkness ; while the south pole, in its turn,
is brought into the light of the Sun, whereby the whole Aniarctic region comes
into the circle of perpetual illnmination. It is now that the southern hemi-
sphere enjoys all those advantages with which the northern hemisphere was fa-
vored on the 2lsg of June ; while the northern hemisphere, in its turn, under-
goes the dreariness o winter, with short days and long nights. By carefully
obeerving the figure, it will be seen that the orbit of the Earth is slightly elli
tical, that the Stx is to the right of the center, and that consequently, the Eart
is nearer the Sun on the 2ist of December, than on the opposite side of the
ecliptic, on the 2lst of June. This may seem strange to the learner, that
we should have our winter when nearest the Sun, and our summer when most
distant ; but it must be remembered, that the temperature of any particular
part of the Earth is not so much affected by the distance of the Sun, as by the
directness or obliquity of his rays. Hence, though we are farther from the Sun
on the 2ist of June t on the21st of December, yet, as the north pole or the
Earth is turned more directly into the light, at that time, so that the sun’s rays
strike her surface less obliquely than in, December, we have a higher tempera-
ture at that period, though at a grealer distance from the Sun.

The difference, i\owever, between the aphelion and peribelion distances of
the Earth, is so nlighlkln comparison with the whole distance, as scarcely to
cause a perceptible difference in the amount of light received at her respective

itions. The eccentricity of the Earth’s orbit, or the distance of the Sun from
1ts center, is only about 1,618,000 miles, so that the variation s only 3,236,000
miles, or about one-thirtieth of the mean distance. In the preceding cut
the eccentricity I8 exaggerated to one-eighth the mean distance, making the
difference between the Earth’s perihelion and aphelion di to to
one quarter, or 23,777,777 miles. This is more than seven times its real
amount, anJ yet the ellipticity is scarcely perceptible. The true orbit of the
Earth could not be distinguished from a circle.

The only effect of the eccentricity of the earth’s orbit
upon her temperature is, that she has probably a greater
degree of heat, during summer in the southern hemisphere,
when the Earth is at her perihelion, than we ever have at
the north in the same latitude. But this difference must be
very slight, if indeed it is at all perceptible,
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CHAPTER XXIV.

HARVEST MOON—HORIZONTAL MOON.

The daily progress of the Moon in her orbit, from west .
to east, causes her to rise, at a mean rate, 48 minutes and
44 seconds later every day than on the preceding. But
in places of considerable latitude, a remarkable deviation
from this rule takes place, especially about the time of
harvest, when the full Moon rises to us for several nights
together, only from 18 to 25 minutes later in one day, than
on that immediately preceding. From the benefit which
her light affords, in {engthening out the day, when the hue-
bandmen are gathering in the fruits of the Earth, the full
moon, under these circumstances, has acquired the name of
Harvest Moon.

1t is believed that this fact was obgerved by persons engaged in agriculture,
at & much earlier period than that in which it was noticed by astronomers.

The former ascribed it to the goodness of the Deity; not doubfing but that he
had so ordered it for their advantage.

About the equator, the Moon rises throughout the year
with nearly the equai intervals of 48f minutes; and there
the harvest Moon 1s unknown.

At the polar circles, the autumnal full Moon, from her first
to her third guarter, rises as the Sun sets; and at the poles,
where the Sun is absent during one half of the year, the
winter full Moons, from the first to the third quarter, shine
constantly without setting.

By this, it is not meant that the Monn continues full from her first to her
third quarter ; but that she never sets to the North Polar regions, when, at this
weason of the year, she is within 90° of that point in her orbit where she ia at
her full. In other words: as the Sun illumines the south pole during one half
of its {enrly revolution, so the Moon, bein, gite to the Sun at her full,
must illumine the oapposite pole, during half of her revolution abouf the Earth.
The phenomenon of the harvest Moon may be thus exemplified by means of
the globe :

Rectify the globe to the latitude of the place, put a patch ar piece of wafer in
the ecliptic, on the point Aries, and mark every 12¢ preceding and following
that point, (0 the number of ten or twelve marks on each side of it ; bring the
equinoctial point marked by the wafer to the eastern edge of the horizon, and
set the index to 12 ; turn the globe westward till the other marks successively
eome to the horizon, and observe the hours rused over by the index; the in-
tervals of time between the marks coming to tlie horizon, will show the diurnal
difference of time between the Moon’s rising. If these marks be brought to
the western edge of the horizon in the same mannery it will show the diur-
nal difference hetween the Moon’s setfing. .

From this problem it will also appear, that, when there la the least difference
between the times of the Moon’s rising, there will be the greatest difference
between the times of her getting, and the contrary.

‘What is the mean difference of time in the daily rising of the Moon? Under what cir-
cumstsnces is there & material deviation from this rule! Whence the name of Harrest
1 By whom was this phenomenon first observed, and fo wphat did they attribute
427 Why e the harvest Moon unkrown at the equator] How s it at the polar circles,
and the 12;1 'lnI;'lha.; e means by the b{ull Moon,':‘;hbining frozlf u‘z fret to the wmz:;
0w may the phenomenon be exempli, means artificial
%dawumkammwfmucupmm&aprw{am s
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The reason why you mark overy 12° is, that the Moon gains 12° 11/ on the
ummn course of the Sun every d;{i and these marks serve to denote the
of the Moon from day to day. is true, this process supposes that the
oon revolves in the plane of the ecliptic, which Is not the case ; yet her orbit
»0 nearly coincides with the ecliptic, (differing only 5° 9 from it,) that they
may, for the convenience dof jllustration, be considered as coinciding;
we may take the ecliptic for the rep ive of the Moon’s orbit.

The different lengths of the lunar night, at different lati-.
tudes, is owing to tﬁe different angles made by the horizon
and different parts of the Moon’s orbit; or in other words,
by the Moon’s orbit lyin? sometimes more obljque to the
horizon than at others. In the latitude of London, for ex-
ample, as much of the ecliptic rises about Pisces and Aries
in two hours as the Moon goes through in six days; there-
fore while the Moon is in these signs, she differs but two
hours in rising for six days together; that is, one day with
another, she rises about 20 minutes later every day than on
the preceding.

e parts or signs of the ecliptic which rise with the
smallest angles, set with the greatest ; and those which rise

.with the greatest, set with the leastt And whenever this
angle is least, a greater portion of the ecliptic rises in equal
times than when the angle is larger. Therefore, when the
Moon is in those signs which rise or set with the smallest
angles, she rises or sets with the least difference of time;
but when she is in those signs which rise or set with the
gll_-eatet angles, she rises or sets with the greatest difference
of time.

Let the globe, for example, be rectified to the latitude of New York, 40° 42
40%, with Cancer on the meridian, and Libra rising in the east. In thie i-
tion, the ecliptic has a high elevation, making an angle with the horizon of 724°.

But let the globe be turned half round on its axis, till Capricorn comes to
the meridian, and Aries rises in the east, then the ecliptic will have a low ele-
vation above the horizon, making an angle with it of only 264°. This angle is
479 less than the former angle, and is equal 1o the distance between the tropics.

In northern latitudes, the smallest angle made by the
ecliptic and horizon is when Aries rises; at which time Li-
bra sets; the greatest is, when Libra rises and Aries sets.
The ecliptic rises fastest about Aries, and slowest aboat
Libra. hough Pisces and Aries make an angle of only
254° with the horizon when they rise, to those who live in
the latitude of New York. Ket the same signs, when they set,
make an angle of 724°. The daily difference of the Moon’s
rising, when in these signs, is, in New England, about 22

does thiz process tllustration swpposs, which is not true,

.dopmt:;'l To whut’;l the d%‘erenl lengths of the lunar night, in diﬂ'erent‘l:i‘ituuﬂg, 'n'\:f
b '..“i" ’12 "::‘rr{:'w#::ndr those partsof the ecliptic s8¢, which riss with the
smallest angles, a .0

anllont anges: Som this in mﬁd to the Moon1 Hoto may this bs tllusirated on the
#lobs) In noithern latitudes, what signs rise and sot with the least angles) What with
the greatest ! Wh!;::h(r.'?""'l the ““.';'i'fn?" fastest, and mch slowest? Give an ex-
ample. What is the daily difference Moon's rising setting, in thase signs,
the iatitads of New York? " n
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minutes ; but when she is in the opposite signs, Virgo and
Libra, the daily difference of her rising is almost four times
as great, being about one hour and a quarter.

As the Moon can never be full but when she is opposite
to the Sun, and the Sun is never in Virgo or Libra except in
our autumnal months, September and October, it is evident
that the Moon is never full in the opposite signs, Pisces and
Aries, except in those two months. e can therefore have
only two full Moons in a year, which rise, for a week togeth-
er, very near the time of Sun-set.—The former of these is
called the Harvest Moon, and the latter, the Hunter’s Moon.

Although there can be but two full Moons in the year that
rise with so little variation of time, yet the phenomenon of
the Moon’s rising for a week together so nearly at the same
titr;:e, occurs every month, in some part of her course or the
other.

In Winter, the signs Pisces and Aries rise about.noon ; hence the rising of
the Moon is not then regarded nor perceived.

In Spring. these signs rise with the Sun, because he is then in them; and a8
the Moon changes while sing through the same sign with the Sun, it must
then be the change, and hence invisible,

In Summer, they rise about midaight, when the Moon is in her third quar-
ter. Obn account of her rising so late, and giving but liutle light, her rising
passes unobserved.

To the inhabitants at the equator, the north and south
poles appear in the horizon; and therefore the ecliptic makes
the same angle southward with the horizon when Aries rises,
as it does northward when Libra rises; consequently the
Moon rises and sets not only with angles nearly equal, but
at equal intervals of time, all the year round ; hence, there
is no harvest Moon at the equator. The farther any place
is from the equator, if it be not beyond the polar circles, the
angle which the ecliptic makes with the horizon gradually
diminishes when Pisces and Aries rise. :

Although in northern latitudes, the autumnal full Moons
are in Pisces and Aries; yet in southern latitudes it is just
the reverse, because the seasons are so :—for Virgo and Li-
bra rise at as small angles with the horizon in southern lati-
tudes, as Pisces and Aries do in the northern; and therefore
the harvest Moons are just as regular on one side of the
equator as on the other.

At the polar circles, the full Moon neither rises in summer,
nor sets in winter. For the winter full Moon being as high
in the ecliptic as the summer Sun, she must continue, while

How many full Moons in a year, which rise with so little difference of time? Whay
&ye nol these phenomena observed in (he sames signs, in winler, wpring, and summer 1
Bxpluin why there is no Harvest Moon at the squator, The fuﬁur any place is from
the equator, how is the angle between the ecliptic and the horizon, when P and
m:;‘lddl:oot}l:h }::”“:o Moous h{hpven n}l‘ e, ulurl,g. and in the .f:lme months, o

h ) 8 equator, as on the north? oes not Moon rise 3
summer, or set in winter, to the inhabitants of m.'b'a.. cimlen;h‘ ! -
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passing through the northern signs, above the horizon; and
the summer {ull Moon being as low in the ecliptic as the win-
ter Sun, can no more rise, when passing through the south-
ern signs, than he does.

THE HORIZONTAL MOON.

The great apparent magnitude of the Moon, and indeed
of the Sun, at rising and setting, is a phenomenon which has
greatly embarrassed almost all who have endeavored to ac-
count for it. According to the ordinary laws of vision, they
should appear to be least when nearest the horizon, i)eing
then farthest from the eye; and yet the reverse of this is
found to be true. The apparent diameter of the Moon, when
viewed in the horizon by the naked eye, is two or three times
larger than when at the altitude of thirty or forty degrees;
and yet when measured by an instrument her diameter is
not increased at all.

Both the Sut and the Moon subtend a greater angle when on the meridian,
than they do in the horizon, because they are then Actually nearer the place oi‘
the spectator, by the whole semi-diameter of the Earth.

This apparent increase of magnitude in the horizontal
Moon, is chiefly an optical illusion, produced by the concav-
itg of the heavens appearing to the eye to be a less portion
of a spherical surface than a hemisphere. The eye is ac-
customed to estimate the distance between any two objects
in the heavens by the quantity of sky that appears to lie be-
tween them; as upon the Earth we estimate it by the quan-
tity of ground that lies between them. Now when the Sun
or Moon is just emerging above the eastern horizon, or sink-
ing beneatgx the western, the distance of the intervening
{andscape over which they are seen, contributes, together
with the refraction of the atmosphere to exaggerate our
estimate of their real magnitudes,

CHAPTER XXV.

REFRACTION—TWILIGHT.

Tse rays of light in passing out of one medium into ano-
ther of a greater density, deviate from a straight course
and are bent towards a perpendicular to that course ; an

According to the ordinary laws of vision, how ought the magnitudes of the Sun ats
Moon to appear when they are nearest the hotizon? What is the fact7 How muck.
larger does the Moon appesr to the naked eye, when in the horizon, than when at the
sititude of thirty or forty degrees! Where, in reality, do the Sun and Moon subtend
ths largest angle] Why isit so? How is the of itude ia the
horizontal Moon accounted
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if the density of the latter medium continually increase, the
rays of light in passing through it, will deviate more and
more from a right line as they pass downwards, or towards
the eye of the observer. From this cause all the heavenly
bodies, excegls when in the zenith, appear higher than they
really are. ‘This bending of the rays of light, giving to the
heavenly bodies an apparent elevation aboye their true
places, 1s called Refraction.

Itis in q! of the refracting power of the atmosphere that all heav-
enly bodies are scen for a short time before they rise in the horizon, and also
qfter they have sunk below it. At some periods of the year the Sun appears §
minutes longer, morning and evening, and about 3} minutes longer every day,
at a mean rate, than he would do were there no refraction. The ave:
amount of refraction for an oﬂect half way between the herison and the zeni
or at an apparent altitude of 45°, ia but one sistieth of a degree, a q ity hard-
ly sensible to the naked eye; but at the visible horizon it amouats to &i' of s

egroe, which ia rather more than the greatest apparent dimmeter of either the
Saa or the Mooa.

The following general notions of its amount and law of variations should be
borne in mind :

1. In tho senith there is no refraction; a celestial object, situated directly
over head, is seen in its true position, as if there were no atmosphere.

2 In descending from the semith to the horizon, the refraction continually
increases ; objects near the horizon appearing more elevated by it than those of
a higher altitude.

3. The rate of ita increase is nearly in proportion to the spparent angular dis-
tance of the object from the zenith. But this rule, which is not far from the
truth, at mod zenith di , ceases to give correct results in the vicinity
of the horizon, where the law becomes much more pli lia its expression.

The effects of refraction must be familiar to every person who has seena
walking stick {ally plunged into a river, or other collection of water. While
the stick is held upright, it appears straight, because there is no refraction in this
position ; butif it be aver wo Ittle inclined, the refraction takes filace, and the stick
appears bent; if the inclination be increased, the refraction is also i d.

nother easy and familiar illustration of the effect of refraction may be thus ob-
tained :—Put any small object, as a piece of money, into an empty basin, as near
the center as possible, and retire to such a distance as just to lose sight of the ob-
ject. Let an assistant then pour water in the basin, and the object will scon
appear. Retire again till it Is no longer seen ; let more water be added, and it
will again ugpear. The experiment may he repeated till the basin is full. The
edge of the basin may be suppused to represent the horizon ; the water, the at-
mosphere ; and the piece of money, the Sun, or other object which is thus made
to appear fwy the power of refraction, when otherwise it would be invisible.

One obvious effect of refraction must be to shorten the du-
ration of night and darkness, by prolonging the apparent
stay of the Sun and Moon above the horizon, Even after
they appear to have set, the influence of the atmosphere sends
us a portion of theirlight; not by direct transmission, but b
reflection :—for as long as the Sun continues to illuminate

_How are the raye of light affected in ing out of one medium into her, of a
different density? How, if the density of the latter mediura continuall 3 What
astronomical phenomenon results from this cause? What is this bendinx of the rays
of light out of their course called? What effect does refraction have upon the apparent
rising und setting of the heavenly badies? How much longer do wesee the Sun
morning and evening than we should, if there were no refraction? What is the aver-
w‘ amount of re(riction for an object half way between the horizon and the zenith )

at s it in the horizon? What is_the first law of 1
‘What is the second7 What is the third ?  Mention a famillar instance gf refraction
of ten seen in water. Mention some familiar sxperiment, to iliustrate refraction, and
show its application {0 astronomy] How does this princigle affect the duration of
nocturnal darkness ) By what ﬂ-mciple is it that the seride us 8 porti
the solar light, for a conridoruble time before the Sun rises, and after it has set ¥
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any portion of the atmosphere which is above the horizon
the light from this portion is reflected to the Earth, and it is
this that causes twilight.

In the morning, when the Sun arrives at 18° below the
horizon, his rays pass over our heads'into the higher region
of the atmosphere, and are thence re_fecfed, or as it we
bent down to the Earth. The day is then said to dawn, an
the light gradually increases until the Sun appears above
the horizon : this is called Morning Twilight, or Aurora,
which the heathens personified as a goddess. They assigned
¢ her the office of opening the Gates of the East, to intro-
duce the chariot of Apollo or Phaebus.

In the evening, after sunset, the rays of the Sun continue

,to illuminate the atmosphere, till he sinks 18° below the -
horizon, and a similar effect, called the Evening Twilight,
is produced, only in an inverse progression, for the twilight
now gradually becomes fainter till it is lost in dark night.

The quantity of reflection and the duration of twilight are
much influeaced by the changes which are perpetually tak-
ing place with respect to the heat and cold, the dryness or
moistare, &c. of the atmosphere. The height of the atmos-
phere, also, has an influence in determining the duration of
twilight: Thus in winter, when the air is condensed with
cold, and the atmosphere upon that account lower, the twi-
light will be shorter ; and in summer, when the limits of the
atmosphere are extended by the rarefaction and dilation of

the air of which it consists, the duration of the twilight will
be longer. And for the same reason, the morning twilight,
(the air being at that time condensed and contracted by the
cold of the preceding night,) will be shorter than the even-
ing twilight, when the air is more dilated and expanded.

It is entirely owing to the re{lecting power of the atmos-
phere that the heaveuns appear bright in the day time. For
without such a power, only that part of the heavens would
be luminous in which the Sun is placed; and, if we shovld
turn our backs to*the Sun, the whole heavens would appear
as dark as in the night, and the stars, even at noon day,
would be seen as clear as in the nocturnal sky.

In regions of the Earth situated towards t¥1e poles, the
Sun, during theit summer months, is never more than 18¢
below then%orizon; consequently their twilight continuss

‘What is Tioilight? How is R oceasioned? How s the Evening Twiligh® nenducedy
By what are the quantity of reflection, and the duration of twilight, consiteranly infle-
enced? Why is !wihmllmﬂer in winter? Why longar in summer’ Why is the mor-

twilight shor:er ti the evening twilight? To what is it entirely owiog, that the
ht in the day fuse! How would th: heavens appear, if it w: e not
Sw this power? t are ;‘3 duration and advantagee uf twilight in hich latitades .
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daring the whole night. The same cause has a tendency
10 diminish the gloom of the long polar nights; for as far
aorth as in lat. 84° 32} the Sun even when at the winter
salstice approaches to within 18° of the horizon, and affords
a short twilight once in 24 hours, and the pole itself is left
in total darkness not more than 80 days. )

There is still another cause which has a tendency to di-
minish the-length of the polar nights, the extraordinary
refraction occasioned by the extreme density of the air in
those regions. Thisis sogreat, as to bring the Sun above the
horizon some days before it should appear, according to
calculation.

A remarkable phenomenon of this kind was observed by the Dutch navi-
gators who wintered in Nova Zembls, in the year 1696, After enduring a
continual night of tAres monihs, they were ‘eeably surprised to ﬂndnl%at
the Sun beganto rise seventeen days sooner than according to computation !
The observed altitude of the pole, at the place, (says Dr. Sniith,) being only
769, 1t is impossible to for the ph n, otherwise, than by sup-
po-ln‘ an extraordinary refraction of the Bun’s ruys. Kepler computes that
the Sun was almost §° below the horizon when be firat appeared ; and con-
mmﬂy, that the refraction of his rays was about 10 times greater thaa
us.

CHAPTER XXVI.

AURORA BOREALIS,

The sublime and beautiful phenomena presented by tne
Aurora Borealis, or Northern Lights, as they are called,
have been in all ages a source of admiration and wonder
alike to the peasant and the Ehilosopher. In the regions of
the north, they are regarded by the ignorant with supersti-
tious dread, as harbingers of evil ; while all agree in placing
them among the unexplained wonders of nature.

These lights, or meteoric coruscations, are more brilliant
in the arctic regions, appearing mostly in the winter season
and in frosty weather. They commonly appear at twilight
near the horizon, and sometimes continue in that state for
several hours without any sensible motion; after which
they send forth streams of stronger light, shooting with

at velocity up to the zenith, emulating, not uhfrequently

e lightning in vividness, and the rainbow in colouring ; and
again, silently rising in a compact majestic arch of steady

nu;ucrmmﬂmanmquﬁm How are the phenomena of the Aw

rorn. regarded by the ignorant} In what do all agree, rospecting thern Wi’
:_ﬂ-eumwﬁm!ndh‘l'l'-nt' Dmhthenmuudn,nn-
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white light, apparently durable and immoveable, and yet so
evanescent, that while the beholder logks upon it, itis gone

At other times, they cover the whole hemisphere with
their flickering and fantastic coruscations. On these oc-
casions their motions are amazingly quick, and they aston-
wsh the spectator with rapid changes of form. They break
out in places where none were seen before, skimming brisk-
ly along the heavens ; then they are suddenly extinguished,
leaving behind a uniform dusky track, which, again, is bril-
liantly illuminated in the same manner, and as suddenly left
a dull blask. Some nights they assume the appearance of
vast columns ; exhibiting on one side tints of the deepest
yellow, and on the other, melting away till they become un-
distinguishable from the surrounding sky. They have gen-
erally a strong tremulous motion from end to end, which
continues till the whole vanishes,

Maupertuis relates, that in Lapland, “the sky was some-
times tinged with so deep a red that the constellation Orion
looked as though it were dipped in blood, and that the peo-
ple fancied they saw armies engaged, fiery chariots, and a
thousand prodigies.” Gmelin relates, that, *in Siberia, on
the confines of the icy sea, the spectral forms appear like
rushing armies; and that the hissing crackling noises of
those aerial fire-works so terrify the t?ogs and the hunters,
that they fall prostrate on the ground, and will not move
while the raging host is passing.”

Kerguelen describes “ the night, between Iceland afd the
Ferro Islands, as brilliant as the day,”—the heavens being
on fire with flames of red and white light, changing to col-
umns and arches, and at length confounded in a brilliant
c?ags of cones, pyramids, radii, sheaves, arrows, and globes
of fire.

But the evidence of Capt. Parry is of more value than
that of the earlier travellers, as he examined the pheno-
mena under the most favourable circumstances, durini a
period of twenty-seven consecutive months, and because his
observations are uninfluenced by imagination. He speaks
of the shifting figures, the spires and pyramids, the majestic
arches, and the sparf(ling bands and stars which appeared
within the arctic circle, as surpassing his powers of descrip-
tion. They are indeed sufficient to enlist the superstitious
feelings of any people not fortified byreligion and philosophy.

Describe their appesrance in Lapland as related by Manpertuls, and its effct apon the
mhabitants. its between loela?:’d and the Ferro Island, as related
Kerguelen.  'Whose testimony on this subject is of more value than thot of former trave
durs) Why? How does be describo the acenes ne witiessed during the polar nighta?



233 AURORA BOREALIS.

The colours of the polar lights, are of various tints. The
rays or beams are steel gray, yellowish gra{, pea green,
cersndine green, gold yellow, violet blue, purple, sometimes
rose red, crimson red, blood red, greenish red, orange red,
and lake red. The archesare sometimes nearly black, pass
ing into violet biue, gray, gold yellow, or white bounded
by an edge of yellow. 'lyhe lustre of these lights varies in
kind as well as intensity. Sometimes it is pearly, some-
times imperfectly vitreous, sometimes metallic. Its degree
of intensity varies from a very faintradiance to a light near-
ly equalling that of the Moon.

Many theories have heen proposed to account for this
wonderful phenomenon, but there seems to be none which
is entirely satisfactory. One of the first conjectures on record
attributes it toinflammable vapours ascending from the Earth

~into the polar atmosphere, and there ignited by electricity.
Dr. Halley objects to this hypothesis, that the cause was in-
adequate to produce the effect. He was of upinion that the
poles of the Earth were in some way connected with the au-
rora ; that the Earth was hollow, ﬁaving within it a mag-
vetic sphere, and that the magnetic effluvia, in passing from
the north to the south, might become visible in the northern
hemisphere.

That the aurora borealis is, to some extent, a magnetical
phenomenon, 1s thought, even by others, to be pretty clearly
established by the following considerations.

1. Iv has been observed, that when the aurora appears
near the northern horizon in the form of an arch, the middle
of it is not in the direction of the true north, but in that of
the magnetic needle at the place of observation; and that
when the arch rises towards the zenith, it constantly crosses
:ll}e heavens at right angles, not to the true magnetic meri-

ian,

2. When the beams of the aurora shoot up so as to pass
the zenith, which is sometimes the case, the point of their
convergence is in the direction of the prolongation of the
dipping needle at the place of observation.

3. It has also been observed, that during the appearance
of an active and brilliant aurora, the magnetic needle of-
ten becomes restless, varies sometimes several degr
;nd does not resume its former position until after severa

ours.

From these facts, it has been generally inferred that the

Describe the en/ours of the A . W]
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auroin 18 in some way connected with the magnetism of
the Earth; and that the simultaneous appearance of tne
meteor, and the disturbance of the needle, are either rela-
ted as cause and effect, or as the common result of some
more general and unknown cause. Dr. Young, in his lec-
sures, is very certain that the phenomenon in question is in-
timately connected with eléctro-magnetism, and ascrives
the ligit of the aurora to the illuminated agency of electri-
ity upon the magnetical substance.

It may be remarked, in suppnrt of the electro-magnetic theory, that in
magnetism, thie agency of electricity is now clearly established; and it can
hardly be doubted that the phenomena both of electricity and magnetism
are produced by one and the same cause; inasmuch as tpagnetisin inay be
induced Ly electricity, and the electric spark has been drawn from the
magnet.

Sir John Herschel also attributes the appearance of the
aurora to the agency of electricity. This wonderful agen:i
says he, which we see in intense activity in lightning, an
1o a feebler and more difused form traversing the upper
regions of the atmosphere in the northern lights, is present,
probably, in immense abundance in every form of mattex
which surrouns'- us, but becomes sensible, only when dis
turbed by exci.. ..ents of peculiar kinds.

CHAPTER XXVIIL
PARALLAX OF THE HEAVENLY BODIES,

Parallax is the difference between the altitude of an
celestial object, seen from the Earth’s surface, and the alti-
tude of the same object, seen at the same time from the
Earth’s centre; or, it is the angle under which the semi-
diameter of the Earth would appear, as seen from the object.

The true place of a celestial body, is that point of the
heavens in which it would be seen by an eye placed at the
centre of the Earth. The apparent place is that point of
the heavens where the body 1s seen from the surface of
the Earth. The parallax of a heavenly body is greatest,
when in the horizon ; and is called the horizontal parallax.
Parallax decreases, as the body ascends toward the zenith,
at which place it is nothiniJ

The nearer a heavenly body is to the Earth, the greater
oot iy e o e oo s S iy
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] PARALLAX OF THE HEAVENLY BODIES.

18 11s parallax ; hence the Moon has the greatest paralla
of all the heavenly bodies, while the fixed stars, from them
immense distance, have no parallax;* the semi-diameter of
the Earth, at sucl a distance, being no more than a point.

As the effect of parallax on a beavenly body, is to depress
it below its true place, it must necessarily affect its nght
ascension and declination, its latitude and longitude. On
this account, the parallax of the Sun and Moon must be
added to their apparent altitude, in order to obtain their
true altitude.

Theptrue altitude of the Sun and Moon, except when in thie zenith, is sl
ways affected, more or less. both by parallax and refraction, but always
in a contrary manner. Hence the mariner, in finding the latitude at sea,
always adds the parallax, and substracts the refraction, to and from the

Sua’s observed altitude, in order to oblain the frue altitude, and thence the
latitnde.

The principles of parallax are of great importance to as-
tronomy, as they enable us to determine the distances of
the heavenl boJies from the Earth, the magnitudes of the
planets, and the dimessions of their orbits.

The Sun’s horizontal parallax being accurately known,
the Eaith’s distance from the Sun becomes known; and the
Earth’s distance from the Sun being known, that of all the
planets may be known also, because we know the exact
periods of their sidereal revolutions, and according to the
third law of Kepler, the squares of the times of their revolu-
tions are proportional to the cubes of their mean distances.
Hence, the first great desideratum in astronomy, where
measure and magnitude are concerned, is the determination
of the true parallax.

At the late council of astronomers, assembled in Lon-
don, from the most learned nations in Europe, the Sun’s
mean horizontal parallax was settled, as the result of their
united observations, at 0° ¢/ 8”.5776.—Now the value of
radius, expressed hikewise in seconds, is 206264~.8; and
this divided by 8”.5776, gives 24047 for the distance of the
Sun from the Earth, ia semidiametérs of the latter. If we
take the equatorial semidiameter of the Earth as sanction-
ed by the same tribunal, at (7924+2=) 3962 miles, we
shall have 24047Xx3962—=95,273,869 miles for the Sun’s
true distance.

* 8ee Chapter XIV., on the number and distance of the Stars.

Hew daes the parallax of 8 body vary, with its altitnde? How s it affected by dis-
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Why are the principles of pura) great im noe to astronomy? If the Sun’s parsl
w“be -L&n,ldn ﬂ:m 4.;-‘,'- [in dutnnc‘:- u;)ef all planeot'g be known also’ w:ﬂ-nu



Both the principle and the calculation of this element ma
be illustrated by a reference to the diagram on Plate I, o¥
the Atlas: Thus—the parallactic angle AES = 8”.5776:
is to the Earth’s semidiameter as — 3962 miles:: as radius
==206264.”8: is to the distance KiS = 95,273,869 miles, as
before.

Again: The mean horizontal parallax of the Moon is
9°57° 117, or 3431”. In this problem, the parallactic angle
AMS is0° 57 11 = 3431”; and 3431”: is to 3962 miles::
as 206264”.8: is 238,161 miles, for the Moon’s mean dis-
tance from the Earth MS,—See Chapler on the Number
and Distance of the Stars. .

CHAPTER XI.

PROBLEMS AND TABLES.
PROBLEM L
TO CONVERT DEGREES, &C. INTO TIME.

RuLe 1.—Divide the degrees by 15, for hours; and mul-
tiply the remainder, if any, by 4, for minutes.

2. Divide the odd minutes and seconds in the same man-
mer by 15 for minutes, seconds, &c. and multiply each re-
mainder by 4, for the next lower denomination.

ExampLe 1.—Convert 32° 34’ 45/ into time.

Thus, 32°+ 15 =2h. &
34 +15= 2 16~
45 + 16 = 3
Ans. 32°3445"= 2h. 10’ 19" the time.
Examrpir 2.—If it is 12 o’clock at this place, what is the
time 20° east of us ? .

Thus, fifteen in 20°, once, and five over; the once is 1
hour, and the 5 maultiplied by 4, gives 20 minutes: the time
iy then 1 hour and 20 minutes past 12.

ExaumrLe 3.—The longitude of Hartford is 72° 50° west
of Greenwich ; what time is it at Greenwich when it is 13
olclock at Hartford ?

Ans, 4 h. 51 min. 20 sec.

ExanrLr 4 —When it is 12 o’clock at Greenwich, what
18 the time at Hartford? Ans. 7h. 8m. 40 sec. A. M.

Norn —Table VIIL is designed to facilitate calculations of this kind. The
degrees being placed in ore col and corresponding time in another




wé PROSLESSS.
% needs o pt to observe thet h-tho

IR hant
columns may conside red u 20 mln{‘ minutes, instead of degrees; in
'hlch case, nae corresponding llme in the ldjcinln( column, must be read

In like muner.ﬂ-
h‘reuln the left hand columnm-yberudu cond andtheu d
‘mg time, as eeconds and fAirds.

m-u—l'\nd, l'x‘l‘he u:’% the tlmes corresponding to 33° 3¢’ 457,

L} “II '] lg sec.
Answer as above, 2h. 10m. 19s
PROBLEM 1L

PO CONVERT TIME INTO DEGREES, &c.
Rore.—~Multiply the hours by 15, and to the product add
‘ene fourth of the minutes, seconds, &c., observing that eve-
1y minute of Zime makes $°, and every second of time, }.
Exasrre 1.—In 3 hours, 10 minutes, and 19 secords,
how many degrees ?

Thus: . 2bh. 10m. 19s
’ 15
30°
Add 10 quarters, or 4 of the mm. 2 30

Add 19 quarters, or  of the sec. T4 4

Ans. 32° 3¢ 457
This problem is readily solved by means of Table IX. without the labour ef

ealcalation :
Thus : 2 hours =30°

10 minutes — 2 %’
19 seconds = 4
Ans. Erro
Ex. 2.—When it is 12 o’clock at Hartford, it is 4.hours
51 minutes, and 20 seconds past noon at Greenwxeh how
manz degrees is Hartford west of Greenwich?
: 15 times 4 is 60—added to ¥ of 51, is 72° 45"
and thls increased by } of 20, is 72° 50./ Ans.

Ex. 3.—A Liverpool packet after sailing several days
from New York, finds the time by the Sun 2 hours and 4
minutes later than by the ship’s chronometer: how far has
the ship progressed on her way ?

F.x. 4.—A vessel leaves Boston, and having been tossed
about in -foul weather for some days, finds, that when it is.
12 o’clock b K the Sun, it is only 11 o’clock and 50 minutes
by the watch; is the vessel east or west of Boston; and
aow many degrees ?

Ex 5.—The moment of greatest darkn¢ss during the an



nular eclipse of 1831, took place at New Haven, 1€ minutes
after 1 o’clock. A gentleman reports that it happened pre-
cisely at 1, where he-observed it; and another, that it was
5 minuies after 1 where he saw 1t: Quere. How far east
or west were these gentlemen from each other, and how
many degrees from New Haven ?

PROBLEM IIL

TO FIND WHAT STARS ARE ON THE MERIDIAN AT NINE 0’CLOCK
IN THE EVENING OF ANY GIVEN DAY.

‘Rure.—Look for the given day of the month, at the bot-
tom of the maps, and all the stars having the same degree
of right ascension will be on the meridian at that time.

ExampLE L.—What stars will be on the meridian at 9°
o’clock, the 19th of January ?

Solution.—On Plate III. I find that the principal stars
standing over against the 19t of January, are’ Rigel and
Capella.

Ex. 2.—What stars are on the meridian the 20th of De-
cember? Ans. Menkar and Algol. :

PROBLEM 1V,
ANY STAR BEING GIVEN, TO FIND WHEN IT CULMINATES.

Rure.—Find the star’s right ascension in the table, oz by
the map, (on the equinoctial,) and the day of the month at
the top or bottom of the map will be the day on which it
eulminates at 9 o’clock.

ExampLe 1.—At what time is the bright star Sirius on the
- meridian?

Solution.—I find by the table, and by the map, that the
right ascension of Sirius is 6 hours and aboug 38 minutes ;
and the time corresponding to this, at the Dottom of the
map, is the 11th of February.

Ex. 2.—At what time is Alpheratz, in the head of Andro-
meda, on the meridian? Ans. The 9th of November.

PROBLEM V.

THE RIGHT ASOENGION AND DECLINATION OF A PLANET BEING

GIVEN, TO FIRD ITS PLACE ON THE MAP, -

RuLs.—Find the right ascension and declination of the
:l:'net on the map, and that will be its place for the given



ExamrLs 1.—Venus’s right ascension on the 1st of Jan-
, 1833, was 21 hours, 30 minutes, and ber declination
163° south ; required her situation on the map ?
Solution.—On the 1ight hand of the Plate 1I. I count off
164° from the equinoctial, on the marginal scale south, and
from that point, 30 minutes to the left, or just half the dis-
tance between the XXI. and XXII meridian of right as-
cension, and find that Venus, that day, is within two degrees
of Delta Capricorni, near the constellation Aquarius, in the

zodiac.

Norts.—IL s to be remembered, that the planets wiil always be found
within the ltmits of the zodiac, as represented in the maps. By mears of
Table VIL the pupil can find at any time the situstions of all the visible

ets, on the maps; and this will énable him to determine their ‘:nitlon
the heavens, with a cha of mistake. By thia , too, he cam
draw for himself the path of the planets from moonth to month, and trace
their course among the stars. This is a pleamat and useful exercise, and
In practised e ly in some demi The pugil draws the map in
the first place, or luc{l a portion of it as to include the zodiacal constella-
tious ; then, having dotted the position of the planets from day to day, as
indicated in Table V1L, their path is easily traced with a pea or pencil.

Ex. 2.—Mars’ right ascension on the 1:th of March, 1833,
is 5 hours, 1 minute, and his declination 243° north ; requir-
ed his situation on the map ?

Solution.—1I find the fifth hour line or meridian of right
ascension on Plate I11. and counting upwards from the equi-
noctial 2449, I find that Mars is between the horns of
Taurus, and about 5° 8. W. of Beta Aurigee.

Ex. 3.—Required the position of Jupiter and Saturn on
the 13th of February and the 25th of May ?

When the right ion and of the planets are not
they are to berllsoughl fn Table VIL N sives,

PROBLEM VI

O FIND AT WHAT MOMENT ANY STAR WILL PASS THE MERIDIAN
ON A GIVEN DAY.

Ruove.—Qubstract the right ascension of the Sun from the
star’s right ascension, found in the tables; observing toadd
24 hours to the star’s right ascension, if less than the Sun’s,
and the difference will show how may hours the star culmi-
nates after the San.

ExampLe 1.—At what time will Procyon pass the merid
an the 24th of February ?

Solution.—R. A. of r£|-ocy(m 7h. 30m. 33s.4+3h.

. 31 S0 33
sR. A. of Sun, 24th of Feb. Q2 20 1
Ans. 9 1 32

That is, 1m. 32s. past 9 o’clock in the evening.



Ex. 2—Atwhat time will Denebola pass the meridian on
“he first of April?

Solution—R. A. of Denebola is 11h, 400 33"

R. A. of Sun, April 1, 0 41 25

Ans. 10 59 7

That is, at 59 minutes, 7 seconds, past 10 in the evening.

Ex. 3.—At what time on the first day of each month, from
J_lnulr¥ to July, will Aleyone, or the Pleiades, pass the me-
ridian

Ex. 4.—At what time will the Dog Star, or Sirius, culmi-
nate on the first day of Javuary, February, and March ?

Ex. 5.—How much earlier will Spica Virginis pass the
meridian on the 4th of July, than on the 15th of May 7—
Ans. 3 hours, 25 minutes.

PROBLEM VIL

TO FIND WHAT STARS WILL BE ON OR NEAREST THE MERIDIAN
‘ AT ANY GIVEN TIME.

RoLe.—Add the given hour to the Sun’s right ascension,
found in Table III, and the sum will be the right ascension
of the meridian, or mid-heaven; and then find in Table IL
«~hat star’s right ascension corresponds with, or comes near-
est to it, and that will be the star required.

ExampLE 1.—What star will be nearest the mendian at
9 o’clock in the evening of the 1st of September? .

Solution.—Sun’s riggt ascension lst.Septimb:(;;

10

30!
Add the time from noon g 0 O
Right ascension of the meridian 1oh 400 30~

Now all the stars in the heavens which have this right as-
cension, will be on the meridian at that time: On looking
into Table II the right ascension of Altair, in the Engle,
will be found to be 19h. 40m.; consequently Altair is on
the meridian at the time proposed ; and Delta, in the Swan.
is less than two minutes past the meridian.

Ex. 2.—Walking out 1n a bright evening on the 4th of Sep
tember, 1 saw a very brilliant star almost directly over
head; I looked on wy watch, and it wanted 20 minutes of
8 ; required the name of the star ?

Solution.—S8un’s declination 4th of September,

10h 5Y 29~
Add the time from noon - 7 40 O

Gives R. A. of Lyra, nearly 1§ 31 33



300 PROBLEMS,

Ex. 3.—About 8} minutes after 8 in the evening of the
11th of February, I observed a bright star on the meridian,’
a little north of the equinoctial, and 1 minute before9a still
brighter one, further south; required the names of the stars?

PROBLEM VIIL.

TO FIND WHAT STARS WILL CULMINATE AT 9 0’CLOCK IN THE
EVENIRG OF ANY DAY IN THE YEAR.

RuLe.—Against the day of the month in Table IV, find
the right ascension of the mid-heaven, and all those stars in
Table IL. which have the same, or nearly the same right as-
sension, will culminate at 9 P. M. of the given day.

ExampLe 1.—What star will culminate at 9 in the even-
ing of the 26th of March?

Solution.—1 find the right ascension of the meridian, at 9
o’clock in the evening of the 26th of March, is 9h 19’ 37#;
and on looking into Table Il., I find the right ascension of
Alphard, in the heart of Hydra, is 9h 19 23”. The staris
Alphard,

Ex. 2—What star will culminate at 9 in the evening ot
the 28th of June? Ans. Aphacca.

PROBLEM 1X.

Pe FIND TBE SUN’S8 LONGITUDE OR PLACE IN THE ECLIPTIC, ON
ANY GIVEN DAY.

RuLe.—~On the lower scale, at the bottom of the Plan-
isphere, (Plate VIIL) look for the given day of the month.
then the sign and degree corresponding to it on the scale
immediately above 1t, will show the Sun’s place in the
ecliptic.

ExampLe 1.—Required the Sun’s longitude, or place in
the ecliptic, the 16th of September. )

Solution.—Over the given day of the month, September
16th, stands 5 signs and 23 degrees, nearly, which is the
Bun’s place 1o the ecliptic at noon on that day; that is, the
Sun is about 23 degrees in the sign V.rgo.

N. B. If the 5signs be multiplied b and the 23 degreos be added so
t will give the lon‘sl:‘ude in degr‘v',-en, l7§.m’ .

Ex. 2.—Required the Sun’s place in the ecliptic at noon,
on the 10th of March. b p.



PFROBLEMS. 3

PROBLENM X.

GIVEN THE SUN’S LONGITUDE, OR FLACE IN THE ECI[PTIO, TO
FIND HIS RIGHT ASCENSION AND DECLINATION.

Ruie.—Find the Sun’s place in the ecliptic, (the curved
line which runs through the body of the pgamsphere,) and
with a pair of compasses take the nearest distance between
it and lge nearest meridian, or hour circle, which being ap
piied to the g~.uuated scales at the top or bottom of the
planispher-, (measuring from the same hour circle,) wili
show tle Sun’s right ascension. Then take the shortest
distance between the Sun’s place in the ecliptic and the
nearest part of the equinoctial, and a;iply it to either the
east or west marginal scales, and it will give the Sun’s de-
clination. .

ExampLe 1.—The Sun’s longitude, September 16th, 1833,
is 5 signs, 23 degrees, nearly ; required his right ascension,
and declination.

Solution.—The distance between the Sun’s place in the
ecliptic and the nearest hour circle being taken in the com-
passes, and applied to either the top or bottom' graduated
scales, shows the right ascension to be about 11 hours 35
minutes ; and the distance between the Sun’s place in the
ecliptic, and the nearest part of the equinoctial, being applied
to etther the east or west marginal scales, shows the decli-
aation to be about 2° 45’, which is to be called north, because
the Sun is to the northward of the equinoctial : hence the
Sun’s right ascension, on the given day, at noon, is about 11
hours 35 minutes, and his declination 2° 45’ N.

- Ex. 2.—The Sun’s longitude March 10th, 1833, is 11
signs, 19 degrees, nearly ; required his right ascension and

declination ?
Ans. R. A, 23 h. 21 min. Decl. 4° 11’ nearly.

PROBLEM XL

TO FIND THE RIOHT ASCENSION OF THE MERIDIAN AT ANY
GIVEN TIME. '

Ruore.~Find the Sun’s place in theecliptic by Problem IX,
and his right ascension by Problem X,, to the eastward of
which, count off the given time from noon, and it will show
_ the right ascension of the meridian, or mid-heaven.

Exampre 1.—Required the right ascension of the meridi.
an 9 hours 25 minutes past noon, September 16th, 1533.

Solution.—By Problems 1X. and X, the San’s right ascen-

26 ~



sion at noon of the given day, is 11 hoors 35 minutes; teo
the eastward of which, 8 hours and 25 minutes (the given
time) being counted off, shows the right ascension of the
meridian to be about 21 hours.

Ex. 2.—Required the right ascension of the meridian at
6 hours past noon, March 10th, 1833 7

Solution.—DBy Problems IX. and X. the Sun’sright ascen-
sion at noon of the given aay, ‘< 23 hours and 21 minutes;
to the eastward of which, the given time, 6 hours being
counted off, shows the right ascension of the meridian to
be about 5 hours 21 minutes.

Ramaxx.—In this example, it may be nece to observe, that where
the eastern, or left hand extremity of the planisphere leaves off, the west-
ern, or right hand extremity, begina ; therefore, in counting the givem
time on the top or bottomn graduated scales, the reckoning W to be trans-
ferred from the left, and com&)leted on the right, as if the two outside edges
of the planisphere were joined together.

PROBLEM XIIL

TO FIND WHAT STARS WILL BE ON OR NEAR THE MERIDIAN AT
ANY GIVEN TIME.

RuLe.—Find the right ascension of the meridian by
Problem XI. over which lay aruler, and draw a pencil line
along its edge from the top to the bottom of the planisphere,
and 1t will showall the stars that are on or near the meridian.

ExamrLE 1.—Required what stars will be on or near the
meridian at 9 hours 25 minutes past noon, Sept. 16th, 1833 ¢

Solution.—The right ascension of the meridian by Prob-
lem XI. is 21 hours : this hour circle, or the line which passes
ap and down through the lanispi’nere, shows that no star
will be directly on the meridian at the given time ; but that
Alderamin will be a little to the east, and Deneb Cygni
a little to the west of it; also Zeta Cygni, and Gamma an
Alpha in the Little Horse, very near it on the east.

PROBLEM XIN.
TO FIND THE EARTH’S MEAN DISTANCE FROM THE SUN.

" RuLe.—As the Sun’s horizogtal parallax is to radius, so
i» the semi-diameter of the Earth to its distance from the
Sun.

By Logarithms.—As tangent of the Sun’s horizontal par
sllax is to radius, so is the Earth’s semi-dismeter to hem
mean dirtunce from the Sun.

875076 : 206:464’7.8 : ; 3000 : 95,278,8% mlh;



PROBLEMS. 903

By Logarithms.
As tangent of Bun’s horizontal parallax, 8.5/76 = 58183407
Is to radius, or 909, «- 10.0000000

80 is the Earth’s semi-diameter, 3962 = 3.5079145
To the Earth’s distance, 96,273,869 = 7.9780738
PROBLEM XIV.

[0 FIND THE DISTANCE OF ANY PLANET FROM THE SUN, THAT
OF THE EARTH BEING KNOWN.

RuLe.—Divide the square of the planet’s sidereal revolu-
tion round the Sun, by the square of the Earth’s sidereal re-
volution, and multiply the cube root of the quotient by the
Earth’s mean distance from the Sun.

By Logarithms.—From twice thé logarithm of the plan-
et’s sidereal revolution, substract twice the logarithm of the
Earth’s sidereal revolution, and to one third of the remain-
d:r, Sndd the logarithm of the Earth’s mean distance from
the Sun.

ExamrLe.—Required Mercury’s mean distance®from the Sun, that of the
Earth being 95.21%,859 miles. !
Mercury’s sidereal revolution is 87.969268 days, or 76005643”/.8913 : The
Earth’s sidereal revolution is 365.266374417 days, or
31568161”%.6 7 9
31668161”7.6 7 9

996916962096962.26 by which divide &7768267675827 21
and the quotient will be 0 .oamxwmzige cube root of which in 0.3870977,
and this multiplied by 94,881,891, gives 36,727,607 miles, for Mercury’s distance
from the Sun. This problew may be performed by logarithms is as many
minutes as the former method requires Aours.
Mercury’s 8id. Rev. 7.9 log. -= 6.8808447 X2 13.7616594
Earth’s’  8id. Rev. 315681517, log. == 7.499J302)X3 34.9982604

27631200

Add. log. of the Earth’s mean distance, 7.9780738

Mercury’s distance, 36850422 Ans. 7.6667836

If the u&ll have not already learned the use of lmnrllhml, this problem
will setisfy hitn of their unspeakable advantage over all other modes of com-
e l'tngntgsegligl‘“g mi"bl}"r:’ g ey e e b ‘,0;
mul ! . tself, he need only mu ts thms by lwe
T % the « .oas&glosn% he need on!

and, instead of extracting the cube root of 0.0680

divide its logarithm by three / and, instead of multiplying 0. , by

869, he nee: onlz adj their logarithms together. He need not think himself a
dxl scholar, if by the former method he come to the true result in five
Somra , nor remarkably quick, if by the latter he come toit in five minuies.

PROBLEM XV,
TO FIND THE HOURLY MOTION OF A PLANET IN ITS ORBIT.
RuLe.—Multiply the anet’s mean distance from the
Sun by 6,2831853, and divide the product by the time o1
Re planet’s sidereal revolution, expressed in hours, and the
ecimals of an hour.



By Logarithms.—Add 0,7981799 (o the logarithm of the
plaget’s mean distance from the Sun, and from the sum
gubhstract the logarithm of the planet’s revolution expressed
in bours.

ExawrLzs.—Required the Earth’s honrly motion in ite orbst.
. of Barth’a distance = 7.9789738+4+-0.7981798 = 8.7771637
Bubstract log. of Earth's revolution 3.9420090
Qives Earth’s horary motion, 68,288 miles, = 48343147

PROBLEM XVL
TO FIND THE HOURLY MOTION OF A PLANET ON ITS AXIS.

RuLe.—Multiply the diameter of the given planet b
3.14159, and divide the product by the period of its diurna
rotation, '

By Logarithms.—Add 4.0534524 to the logarithm of the
planet’s diameter, and from the sum substract the logarithm
of its diurnal rotation, expressed in seconds.

Earth’s diameter, 7924 log, - 3.9900445
Addlog. of 8600~'4-log. of 3.14169 = 4.0G45M

7.9523969
Substract log. diurgal rotation, 23 h. 50 4709 - 4.9363263
Ans. 1040.00 miles = 3.0170706

PROBLEM XVIL
TO FIND THE RELATIVE MAGNITUDE OF THE PLANETS.

RoLe.—Divide the cube of the diameter of the larger
planet, by the cube of the diameter of the less.
By Logarithms.—‘j‘rom three times the logarithm of the

larger, substract three times the logarithm of the less.
‘E’n"lru.—l!ow much, does the size of the Earth exceed that of the
n .
Earth's diameter, 7912 log. 3.8988863)(3 = 11.6948689
Moon’s diameler,' 2160 ||o¢ 3.3343376 X 3 = 10.0090128
The Earth exceeds the Moon, 49.1866 times. Ana. 1.6918461

In this example, 7912 miles is assumed as the mean between the Earth’s -
:uunrhl and polar diumeter: the former being 7924, and the latter 7808

PROBLEM XVIIL

TO FIND THE PROPORTION OF SBOLAR LIGHT AND HEAT AT EACH
OF THE PLANETS.

RuLe.—Divide the square of the planet’s greater distance
from the Sun,’by the square of the less.—Or, substract twice
the logarithm of the greater distance, from twice the loga-
rithin of the 'ess.



PROBLEMS. . 305

Examrie—How much greater 1s the Sun’s lignt and
eat at Mercury, than at the Earth ?
Log. of Earth’s distance 7.9780738 )2 = .5.9609476

— of Mercury’s 7.5661%0 2 = 15 135918
Ans. 6.6736 dme’l ATeAtor = i 0.8243668

PROBLEM XIX.
TO FIND THE CIRCUMFERENCE OF THE PLANETS.

Rvu:.—Multipli the diameter of the planet by 3.14159
»xr, add the logarithm of the planet’s diameter to 0.4971198

PROBLENM XX.
TO FIND THE CIRCUMFERENCE OF THE PLANETARY ORBITS,

Rovz.—Multiply the planet’s mean distance from the
8un, by 6.2831853: or, to the logarithm of the planet’s
mean distance, add 0.7981799, and the sum will be the lo-
gamhm of the answer.

PROBLEM XXI1

TO FIND IN WHAT TIME ANY OF THE PLANETS WOULD FALL T¢
THE B8UN IF LEFT TO THE FORCE OF GRAVITATION ALONE,

RoLe.—Maultiply the time of the planet’s sidereal revolu-
tion, by 0.176776; the result will be the answer.

By Logarithms.—~From the logarithm of the planet’s s1.
dereal revolution, substract 0.7525750, and the remainder
will be the logarithm of the answer, in the same denomina -
tion as the sidereal revolution.

Required the times, relpecnvaly, in which v.he several phnetl would fall
0 the Bun by the force of gravity.

Planets would fall to Days. B M. 8 Logarithms.
the Sun.

Mercury, . 16 13 13 16 6.1282686
Veaus, 39 17 19 2 6.5366424
Earth, 64 13 3B 65 6.7466367
Mars, 121 10 % 3 7.0208817
Jupiter, 766 21 33 35 7.

Baturn, 1901 2B 24 ¢4 8.2157198
Herschel, 544 16 82 1 8.67088%7
Moou to the Earth, 4 19 MW 0204440




Tabular Elements of the Solar System.

Sidereal Revolu-

peethe [Siomeintin | Losurinae [[FU e e 60m o LI e et | Logarh.
Mercury, 879692580(1.944330,930294| - 36,850,422.34907587 7.566795, ms«ﬂ\ 0.387099031323(1.587822,083145
gemll;s’ 394.;(5)07369 ;gg;%; ég!)472 68, 9 l~:l; 654.84245489 '77 gigg 'I'Ili 2653191 0.723332175563|1.859337, TR2897
art 65.256:3744 (2.562597,805126 95 273 868.86774855 7.97 2422, 1.000000000000 0‘)0000 000000
Mars, 686.9796458(2.836943,867587] 145,168,004.89281471 8.161871,177396 1.523692662196{0.182597 374974
Py T SIS, 192420 el BR0LY T 00 T SRR . !
uno 2. 202123,345262) 254,287,002.55155636 8. . 13 0 26350,360091
gpl'le’s, }22};2335388 3 332339525‘5"{3 263646 156.33‘3%? 176 7421021 44117 2767251990940 442047 641608
allas .53 6 64.183,786.59075 421906,160684| 2.772888198314/0.442932,358262
Jupiter, 4332,5848212(3.636747,074052] 495 533.836.87042950 8.695073.315039| 5.2011516143870.716099 512617
Saturn, 10759.2198174/4 031780, 779676| 908,717,975.06526816 5.958429,118755| 9.537956061453/0.979455, 316333
Herschel, 30686, 4.486951,89566111827 580,558 25499525 9.261876,529379/19. 182390512469 1.252902, 726957
Names of the Planets, &s. [pltTheied fithe R”“‘é‘if“"’" (ore o mlies, |Comparative Volumes. [HO3ty HHotlon, LE?.'{' P Heat.
Sun, . . .| 3278000 | 11202434 | 887,681 | 1405844.16195
Mercary, . . . 6.4600 37656 2.984 05339 | 109,757 6.67363
|Venus,”'. . . . 16.5000 96181 7621 - 88974 80,293 1.91128
Earth, . . . . 171553 1.00000 7924 1.00000 68,288 1.00000
Mars, . . . . 8.1400 53278 4,222 15123 55,322 —2.32164
Vesta, . . . . 5824 103395 1269 00004 44,435 —5.57805
Juno, . . . . 1.0158 17580 1,393 00543 41799 —7.12362
Ceres, . . o . 3.4250 19664 1583 100796 41,051 —1765764
f;;];}:e'} s v o | g SRR | nmes | soom 198591000 | 95/943 0097
L] [ ] L] . - - o | '06
s Satarn, . . . . | $514400 | 103432 | 81954 1100.54000 2111 —90.97260
emlnl, .+ .| 1144000 433638 | 3426% 81.57020 15593 | —36797400 |




TABLE L

Gout the names of the Constellations, the number and magnitnde
of tae Stars in each, and the days on which they come to the mend-
nnuSodockmthoevenng.

E Magnitudes,

E [Month. Constellations.  [R. A.| Decii-f¥o. of}

= S 1]2]3]45|6
1{Jan 4§Eridanus, 60°/10° S.§ 84 J1|1|11]27]|20| 657

2 6 Renculun, 62 62 S4 10 JOo|0 3|2 6

3 R Taur: 65 (16 N.J 141 i1 8/23| 60

4 1] Brmdenburthmp&re, 67 (16 8. 3

5 Praxiteles, 40 sS4 16 Jofo 0,418

6 Camelopard, 70 NJ 58 JO|0]| 0] 6|25 42

7 Auriga, 75 |46 NJj 66 J1|1 9{20| 26

8 18}Sword Fish, 7% |62 8, 6 JO|O| 1) 1| 4|24

9 19§Mons Mensz, 76 72 8§ 3 jo|o 0| 0| 30

10| epus, the Hare, 80 (18 8] 19 Jo(o| 3| 7|3|13

n 23{Orioa, 80 | 0 8 2|4 15|18 36

12 oy Panter’s Horse, 8455 B 8 Jo(0| o0 10|39

13! 27§Noah’s Dove, 8 (35 B) 10 Jo|1| 1] 2| 4|63

11|Feb. |16}Canis Major, 105 |20 SJQ 31 J1|4|2/7| 7|36

2fMonoceros, 110 [ O 31 Jojo|oj7| 7|12
Gemini, 111 (32 N.J 8 J0|2| 3 6/13| &7
23§ The Lynx, 111 (50 N.J 44 J0|0| Of 3|15/ 25
27§Argo Navis, 115 50 S0 64 §2 |4 9/12/37 289
19|March.| 4§Canis Minor, 112 |5 NJ 14 JL|0[1/0/3 9
12fFlying Fish, 127 lec 8] 8 Jo{o|ol o/ 6 8
Caner, 126 120 N} 83 Jo|0| 0] 3| 8| 11 .
l Mariner’s Compass, 130 {30 8, 4 J0(0| 0| 0| 2(13
 |esfHrydra, 129 [8 8] 60 Jo|1]| 0/13)16| 45
24|April extans, 150 | 0 41 JO|0| O L| 6|36
LaoMinor, 150 |35 N.J 53 JO|0| 1] 5/10| 39
6§Leo Major, 150 |16 N.§ 95 J1|1| 6[15(12 47
ir Pump, 150 (32 8. 3 Joj|o| 0] 0| 218
9fUrsa Major, 153 |60 N.} 87 §1|3| 7(13[31| 37
Robur Carroli, 159 |50 S.JQ 12
rater, the Cup, 168 |15 S 3L Jo|o]| o[10] 9| 14
May. Chameleon, 175 [78 84 10 Jo|o| o] of 6| 35
11jThe Cross, 185 (60 8. 6 J1)2f1]1]1|12
13jCoina Berenices, . 185 |26 N 43 Jo|o| o[13/13| 17
13§Corvus, the Crow, 185 |16 S. 9 jojo| 322 2
13{Southern Fly, 185 (68 &0 b5 J0|0| 0] 4[ 0] 17
19Cor0uou, 191 (39 N. 3
g0, 195 | 56 N.J 110 J1|0| 6{10{16{ 71
Asterion et Chara, 200 |40 N.J 25 Jo|o| 1| 1| 7|15
}§Centaurus, 200 (50 S| 35 J2|1| 6/10{14|100
ane. Bootes, 212 |20 N.J] 54 |1(0| 7|10/18| 30
19)Compasses, gsa&l’ocolls
ons Mznalus, 8
2241 ib 2% |8 8] 61 Jo|2| 3/i2| 4| &
6] upus, the Wolf, 20 [45 8] 24 Jo|o| 3| 38| 2
July. Bo 25 |30 N 21 Jo{1]|1|5/9| &
rsa Minor, 26 (76 N1 24 0|1 4(6 4




TABLE L—Continued.

SEZ2ZITATRR2ITPFALHLERIL S | Number.

. Magnitudes.
Month Constellations. R. A. nDecﬂmlnl‘LNo“.moA
1|2 [4/'5 L}
July. e Serpen 235°(10° NJ 64 JO1 34
g 238 & sl 5 ]o|1 1/18
nc"j'a Square, 42 Sy 12 jolo 3/26
244 26 S) 44 |11 4/29
18 Bird of Paradise, 22 |75 S§ 11 o0 216
ra, the Altar, 265 56 B) 9100 139
ercules, 255 (22 N.J 113 jo/1 36/46
rpentarius, 260 13 N} 74 Jo|1 942
August. 1uco, 20 |66 N.j 80 10 4 2532
271 2 N
utum Sobieski, 275 (10 8.
aurus Poniatowski, 275 (7 N 16 J0|0 112
orona Australis, 278 40 Sj§ 12 J0|0 5/10
‘elescopium, 28 40 Sy 9 00 6(30
yra, the Harp, 23 138 N.J 2 J1{0 6/12
ittarius, 2% 33 s8] e Jo|o 59
ntinous, 22 |0
Sept. itta, 25 (18 NJ 18 Jolo 15
quila, 205 |8 N 71 Jilo 38
'ox and Goose, 300 25 N.J 35 Jo(0 21
e Peacock, 302 68 Sy 14 joi1 80
16 Delphlnus, 308 |15 NJ 18 jJo|o 11
308 42 N.J 81 jo|1 49
;'apnco 310 20 SJ 51 jo|0 4
8'Hadley’s Quadras 310 80 Sj§ 43 00 63
%,Mlcroscoplum, 315 (35 Sj§ 10 0|0 12
Indian, 315 (55 S§ 12 jo|0o 54
24 quulus, 316 |5 NJ§ 10 joj0o 5
Oct.  [10]The Crane, 30 45 8 13 |of1 41
15JAquarios, 335 (14 S0 108 j0|0 59
15{Southern Fish, 335 (30 S§ 21 J1|0 19
16JThe Lizard, 336 (43 NJ 16 Joj0 7
18{Cepheus, 338 N.
20]Pegasus, 340 |14 N.J 8 Jo3 51
merican Goo 359 |66 8. 9 0|0 58
13{Officina Sculptoria 333 8f 12 10/0 29
15{Pisces, L 510 NJ 113 Jo|o 63
heenix, 1050 S84 13 Jo|1 63
assiopeia, 1260 Ny 56 J10|0 33
dromeda, 14 (30 N.} 66 J0|3 34
S 21 8 £ ol a0
um, i
6jIydrus, 28 |66 S4 10 j0(0 33
'e-, 30 |22 NJ 66 Jo|1 2
2 |28 N. 13
17 llomlogmm, 40 |55 S§ 12 jojo| 39
nsca, 42 (28 N. 4 jojo
emical Furnace, 44 130 8f 14 jojo 43
put Medusee, 44 (40 N. :
'erseus, 46 M9 NJj 69 Yolg




.

Exlnbmls the Right Ascension and Declination of the principa.
Stars, and the time of their comng 10 the Meridian.

Fixe

TABLE IL

Those to which 8 ls aunexed are In South declination ; the othars sre in North
declination.

S Right oo (On the

S| Names of the Stars. 5 AseEht | Declination. | O8 the
X = le 7~

lls Persei, 3. 3 47 8 39 31 37 | Jan.

25, Eridani, 3 3 50 15 (13 59 48,

3jo Eridani, 31 4 3 317 16" 328

4ls Tauri, 3/ 4 1853 18 818

5la Tauri, Aldebaran,{1| 4 26 21 (16 10 4

6|8 Eridani, 3| 4 39 3 |5 I8 08,

Jle Aurige,Capells, 1| 5 4 99 {45 49 10

8/8 Orionis, Rigel, 11 5 6 31 |8 23 558.

918 Tauri, EINath, (2] 5 15 4 (98 27 39

10(» Oriohis, 31 5 15 3 |2 33 178,

11)» Orionis, Bellatrix, (2| p 16 11 | 6 11 32

128 Leporis, Nibal, 13{ 5 21 23 (20 53 468.

13|84 Orionis, Mmtaka, 2] 5 23 29 |0 25 398.

Ule Lepons, Ameb, 13| 5 925 33 17 56 508,

:2:7 (1)‘noms, Anilam, |g| 5 97 44 |1 18 498

au 3 AN

[ Vil 0r10¥11713, Alnitak, {@ g 32; ‘g Q g ;s

18)= Columbee, Phaet 2] 5 33 9 |34 10 @98

19]x Orionis, Salph 3] 5 39 2 |9 4 98.

20|48 Columbee, 3| 5 456 6 (35 50 128.

mlu Orionis,Betelguese{ 1| 6 46 8 [7 2 6 -

%ﬂﬂAngMenkalmz b 47 17 |44 55 U

‘:'.!‘- Gieminorum, Tejat,34| 6 4 54 (22 28 1 | Fel.

241 Wrcssinorum, 3| 6 12 4 |2 3B 48

95.¢ Canis Majoris, -|3| g 14 4 [29 59 36S.

264 Ca. Maj., Mirzam, (3| 6 15 23 |17 52 418,

g7« Navis,Canopus, [1| 6 20 15 |52 36 238.

28\ Gemino., Alhena, !3] 6 28 4 [16 32 18

99\« Canis Ma) ., Sirius{1| ¢ 37 47 |16 29 278.

30¢ CamisMaj Adhara,|3| ¢ 53 14 {28 44 B568.

81/¢ Geminorum. 3l ¢ 53 53 [20 48 386

82y C, Maj., Muliphen,|3| ¢ 56 26 (15 23 20S.

334 c Majoris, Wesen,/3| 7 1 17 |26 7 538.

344 Gemino, Wasat, 183/ 7 10 8 {2 17 6

5= Ar o Navis, 31 711 7 36 48 78,

36)« aj., Aludrs, (3] 7 17 16 {28 58 B0S.

7]~ Gemmo., Castor, 2 T VW b6 4 5

3R]z C. Minor, Pr: J1] 7 30 33 |5 38 55

39'» Ar.Navis,Mar ab 3] 7 32 17 |26 % 228,

40 4 Gemino., Pollux, 2] 7 3 5 |28 2% 28

: Dly.
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TABLE TL—Continusd.

) Nmorms:m'g eokn. | Peclination. |On thel X
| Menid,
= w s'lo

41j¢ Argo Navis, 3‘ 7 42 2 %4 26 358 Feb. |3
¢ ArgoNavis, Nacs.| 2| 7 57 44 39 32 38 Mar.| 4
3 Argo Navis, 2 8 4 2 46 50 438, 5
s Argo Navis, 23| 8 19 b5 58 58 338, 9
4 Argo Navis, 23| 8 40 7 54 5 438 15
46/; Urse Majoris, 3 8 47 47 48 41 B0 17
47« Cancri, Acubens, (34| 8 49 45 12 30 9 18
48\ Argo Navis, 23] 9 1 51 43 45 408. 21
494 A. N, MainPlacid. 1| 9 13 5769 1 54S. 24
x Argo Navis 23[ 9 16 59 54 17 538. %5
51« Hydm,Alpﬂard, 20 9 19 W7 56 148, 2
§ Ursee Majoris, 3] 9 21 47 53 2% 45 7
53;s Leonis, 3/ 9 3 W2 32 % 31
B4\u Leonis, Rasal Asad.| 3| 9 43 56 26 47 32 |Aprik| I
55/y Leonis, * 34/ 9 58 1317 34 M 6
- B6|x Leonis Regulus, 11 9 59 28112 46 52 6
57|, Ursee Majoris, 3|10 6 58 43 M 49 |~ 8
59; Leonis, Aldhafarn, 3110 7 By 114 53 8
59 Leonis, A1G: 23/ 10 10 45 '20 41 16 9
60, U. M., ElPhekrah 3|10 11 5 43 20 15 9
61/« LeonisMinoris, | 3/ 10 28 47 32 50 29 14
62/6 Argo Navis, 23|10 37 12 63 31 148, 16
63l» Argo nglsl: 2(10 38 36 58 48 348, 17
64|a Crateris, es, 34/ 10 51 35 17 24 368S. 20
668 Urse Maj., Merak,| 2/ 10 51 42 16 35 20
66(x Ursee Maj., Dubhe,) 9 10 33 21, 39 3 2
6714 Leonis, Zozma, 3|11 "5 13 27 32 A
68/§ Leonis, 3111 5 39 20 39 24
69/ Draconis, Giansar,| 3/ 11 20 17 15 3 8
70/4 Leonis, Denebola, | 9/ 11 40 32 30 22 |May.|3
718 Virginis, Zavijavs,| 3|11 43 0 42 4 3
7y U. Maj., Phach’d, | Q[ 11 45 1 37 5 4
LN Centaun, 3| 11 59 44 30 158. 8
744 Cmc% 312 6 21 33 48, 10
5 yMegres,,| 3118 7 7 58 46 . 10
> Corvi, 13 73 36 428, 10

* Crucis, yig 11 28 10 26S. 13
784 Corvi, Algorab, 318 9 38 34 498, u
M|> Crucis, 12 21 56 [56- 10 228. 4
Corvi, 12 2% 39 % 98 18

Q8 »



TABLE IL.—Continued.

S ¢ | Right inagson (0N the|p,
= Names of the Stars. g A on. Declination. Merid. 5
- - i o s o . 4
81}y Draconis, 312 2% V|70 42 38 | May. |15
823 Centauri, 2312 33 2348 2 28, 16
83!y Virginis, 312 33 370 31 558, 17
8418 Crucis, 2(13 38 3|58 46 278. 18
85is Ur. Majoris, Alioth, 12 46 27157 52 5 20
86|s Virginis, 312 47 13[4 18 31 20
874 Cor-Caroli, 12 47 57139 13 21 20
88ls Vir, Vindemiatrix,| 3{12 56 36|11 51 33
893 Hydre, 3413 9 42(2@ 17 98, 26
904 Centaun, 313 10 48|35 49 498, 26
‘91« Virginis, Spica, 1113 16 2410 17 108. 27
92/¢ Ursee Maj., Mizar,| 2(13 17 11|56 17 69 28
93¢ Virginis, 313 2 360 15 43 30
94/s Centauri, 2313 29 20(52 32 208. 31
95/» U. M., Benetnasch, 13 40 57|50 8 58 | June.| Q
96(¢ Centauri, 3|13 45 11|46 27 378, 3
97;» Bootis, 3113 46. 32(19-14 39 4
98|28 Centauri, 2/13 53 8159 33 368, 5
‘994 IB?ra.conii, Thuben, :*llli 59 5% g lg gl 7
a Bootis, Arcturus, 4 8 1 8
101|» Centauri, 23114 24 54141 25 08, 13
102|> Bootis, Seginus, 314 25 17|39 2 3 13
103|* Centauri, 1214 28 58(60 9 288, 14
104(* Lupi, 314 30 4646 39 47S. 14
105/% Bootis, Mirae, 314 37 41|27 471 2 16
106|2 Libree, Zubenesch,|23/14 41 27(15 20 298. 17
107(8 U. Mino., Kochah,| 3{t4 51 16|74 50 17 19
108|8 Bootis, Nekkar, 314 556 12|41 3 18 20
109|8 Libre, Zubenelg, [23!15 8 2|8 45 418, 23
110{4 Sersenlis, 315 2 32{11 6 14 28
11lje C. Bor., Alphacca,] 2|15 27 37|27 16 55 28
112}s Serpentis, Unuk, 15 36 3|6 57 AU 30
113(@ Serpenti 315 38 29116 657 7 |July.1
114[s Serrl;:t:z 315 42 36(6 8 7 ]
115l Serpentis, 3|15 48 26116 12 59 3
116;* Scorpid, 316 48 425 37 118, 3
1174 8corpii, 315 50 28123 8 188, 4
118,48 Scorpii, 15 66 44119 2 288, s
119'¢ D 3iis &3 37i5% O 32 ]



TABLE I1—Coatinned

{ Right - >
il Names of the Stars. g Ascegsion. Declination. 3‘;}55
x m 8 |° 7
120)¢ Ophm.,Yed,orJed. 216 5 36|3 15 188)July. |7
1. 316 9 39|4 16 378 8
ngcul 316 14 2319 33 1 9
m-. Scorpii, Antares, | 1{16 19 10 1% 3 78, 1
194> Draconis, 316 20 12 [61 53 38 11
194 Hercules,Rnullcus, 316 23 22 (21 57 36 12
12%6,¢ O luuchl 316 27 45 {10 13 158. 13
127/ . Australis, (23116 31 3 |68 42 238. 14
lﬁS(Hercuxs, 316 34 59 |31 54 39 15
129« Scorpii, 3116 39 4 133 58 408. 16
1301 1 Scorpii, 316 40 8 (37 45 148, 16
131( Scorpil, 3/16 42 53 41 3 338, 17
133, Herculls, 316 54 14 (31 10 40 19
183. (g)hxuchl, 2317 0 50 15 30 358. 21
r., Ras Algethi, [23(17 7 9|14 35 17 23
135: Herculis, 317 8 2 |95 2 43 23
136; Dracoms, 317 8 23|66 55 13 23
137 317 18 57 49 43 B4S. %
138| Scorpu, Lesath, [23]17 2 58 [36 58 48, 7
393 Sco 317 2. 20 |42 52 558, N
140; Ophm "Ras Alhag.| 217 28 11 |13 41 20 20
141/g Ophiuchi, Cheleb, | 3117 35 36 [4 38 40 30
MBJy Ophiuchi, 317 39 56 (2 46 42 31
l > Draconis, Rastaben,| 2317 52 44 51 30 43 | Auvg.| 8
|-;- QSagnQaru, 317 55 5 24 408S. 4
454 Sagittarii, 318 10 1 53 2884 8
us]- Sagmaru, 2318 12 4334 27 148] . |8
147z Lyre, Vega, 118 26 1138 38 o0 19
1484 UTse: Minoris, 318 8B 696 35 47 I°]
1494 Lyree, 2318 43 55 10 33 1
150 ¢ Sagittarii, ol18 44 58 29 428. 17
151/8 Berpentis, Alga, 318 47 36 {3 59 2 18
15214 Lyre, 318 49 636 41 98 18
153¢ Sagittarii, 3018 52 130 6 408 19
l54-;- Lyree, Jugum., 318 62 11 |33 27 47 19
1554 Aquile, 318 52 26 14 50 4 19
xasi(A Deneb s Okub,| 318 57 44 13 37 20 20
157 Sagittarii, 318 69 54 21 16 568 g1
xggl. Sagittarii, 3419 13 19 40 65 98 ]
4 Draconis, 319 13 267 o 5 (o4




TABLE IL-Continued.

; | Right <oy |On the

S | Names of the Stars. g’l! Ly, | Dectination. |OF the
H oM. lo ’

160/¢ Aquile, 319 17 ) 57 | Aug.
1616 Vulpeculw, 34|19 21 20 |24 5

162|2 Cygni, Alireo, 3i19 24
16315 Aquile, Tarazed, | 3{19 38

1645 Cygni, 319 40
1652 Aquilee, Altair’ 1.219 42
1668 Aquile, Alshain,

2% | Sept.

>
1
2
wwaww=l LRXE |Day.

[«
FRu-RERE| BREA-
»

)
5
20
17
19
0
. 38
3 7
1678 Aquite, 320 2 381 398,
168/« 13apri., Dshabeh, | 320 8 23 [13 598,
169/« 2 Capricorni, | 320 8 4713 168,
170/ Capricorni, Dabih, | 3/20 11 48 |15 158. 10
171« Pavonis, 1.2120 13 23 [57 428. 10
172l Cygni, Se'dr, 320 16 11|33 43 3 11
173ls Delphini, 320 25 32116 4 2 13
‘174!8 Delphini, Rotanen, | 3|20 29 29 (13 59 53 | » (15
75/« Delphini, Scalovin,| 3{20 31 53 {15 59 32 15
1764 Delphini, 320 35 29 14 28 53 16
177l Cygni, Deneb, 1220 35 45 |44 41 15 16
178)3 Delphini, 320 38 29 15 31 47 17
* 179 Cygni, Gienah, 320 39 1633 2 16 17
180!¢ Cygni, ) 321 5 2329 32 45 25
181i2 Cephei, Alderamin,| 321 14 35 [61 52 45 27
182!8 Aquarii, 321 22 466 18 9S. 29
183|3 Cephei, Alphirk, | 321 26 28 (69 49 43 | Oc. | 2
184 Capricorni, 321 30 45 |17 24 48S. 3
185! Pegasi, Enif, 2391 35 32|9 6 47 4
186\ Capricorni, 3121 37 49 |16 52 33S. 9
187\« Aguarii, 3ot 57 12|1 7 338 9
188/« Gruis, 2|21 57 40 |47 45 38S. 11
189/¢ Cephe: 392 b 557 2 59 12
190(> Aquarii, 322 12 38|92 13 40S. 15
19118 Piscis Australis, 322 .21 50 11 48 18
192/ Piscis Australis, | 3/22 31 49 [27 B84 48S. 19
193¢ Pegusi, 322 33 36({9 57 49 23
1948 ‘Aquarli, Scheat, | 8/22 45 43 26 43 31S. 23
195/« Pisc, Anst,Fomalh.| 1/22 48 24 30 18S. Y}
* 196|8 Pegasi, Scheat, 2le3 55 32 7 10 27 25
197la Pegasi, Markab, | 9428 56. 27 [14 18 37 | Nov.| 3



TABLE IL--Oontinued.
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Exhibiting the Sun’s Right Ascenmon, in Time, for every day m the

year.
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TABLE IV.
i ight Ascension of the Mid-Heaven at 9 o’clock in the
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TABLE IV.—Continued.
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. TABLE V,
Exmbiting the Sun’s Declination for every day m the year.
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TABLE V.—Cantinved
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TABLE VL

Exhibiting the Sun's mean place in the Ecliptic, or its Longitud
toge! with the Right Kleension, for ev!le,}t;c’ day in the yx. *
January. February. March. April
- , :
& | Long. | R A | Long. [ R. A | Long. | R A {Long.| R A
o tio 1o o t]lo 1! o 7 ' o 7
11280 39/281 35i312 13[314 41j340 27| 11 16'10 21
21281 41282 41]313 14|315 42]341 25;‘i 12 1511 16
3282 42/283 48{314 14/316 42{342 28 13 14’12 10
41283 431984 541315 15317 43343 28344 46]14 1313 5
5/284 44/246 0f316 16(318 43{344 28;345 41f15 1214 0
6/285 45/287 5|317 17/319 d4i345 28346 37}16 1114 54
7/1286 46)288 320 46{346 28347 32{17 10,15 49
8/287 48,289 321 441347 28'343 28{18 916 44
9/288 49/290 322 431348 27,349 23]19 817 39
10[289 50/291 323 431349 27/350 18{20 6]18 34
11{290 51/292 324 27,351 1321 519 29
12291 52/293 325 27,352 922 420 24
13(292 53/294 326 40352 27353 4[23 321 19
14[293 54/295 327 26353 5924 1/22 14
15(294 55/296 328 0023 9
16/295 57/297 329 59124 5
17296 58299 330 57125 0
18[297 59(300 331 : 56/25 56
19299 0{301 4/332 54/26 51
20[300 1{302 333 53127 47
21301 2(303 334 51128 43
22[302 3!304 335 50120 39
231303  4{305 336 48/30 35
24(304 5{306 337 47{31 33
25{305 6307 338 4532 28
26{306 7308 339 4333 25
27|307 8{309 340 42|34 21
28308 9310 341 4035 18
29309 10,311 38/36 15
30[310 11/312 39 36|37 12
311311 12313




TABLR VI.—~Contmued,

May. June. July. August.

[

& |Long.| R. A R A
e o 1o o f
1/40 34| 38 131 5
2141 32| 39 132 4
3/42 31| 40 133 2
4143 29| 41 134 0
5|44 27] 41 5 135 0
645 25| 42 56 135 55
7146 23| 43 136 53
847 21 44 52 137 50
9148 19| 45 6 138 47
10/49 16| 46 49 139 44
11]50 14| 47 4 140 41
12|51 12| 48 46 141 38
1352 10] 49 45 142 34
14|53 & 50 44 143 31
1554 6| 51 42 144 2~
16/55 3| 52 42 145 24
17|56 1| 53 41 146 20
18[56 59| 54 41| 147 16
1957 57| 55 41 148 12
20(58 541 56 41 149 7
21i59 52| 57 41 150 3
22160 50{ 58 41 150 58
23|61 47| 59 41 151 54
24|62 45| 60 41 152 49
25(63 43| 61 42 153 44
2664 40| 62 42 154 39
27(65 38| 63 4 155 34
28i66 35 64 155 29
2967 33| 65 4 157 24
90(68 331 66 158 18
31i69 28! 67 4 159 13

29+



TABLE VIL—Continned.

September. October. November. Decembez.

Long. | R. A JLong. [ R. A. J Long. | R- A.] Long. [R. A.

| Day

O rtle It I|o tlQo 1t|lo Ho t|O 1t

1/156 30( 160 8J187 47187 95218 34(216 11]248 501247 7
21159 281 161 2|188 46/188 34219 35217 10}249 51|248 12
31160 26] 161 554189 45{188 57§220 35/218 50 52(249 17
41161 24] 162 51190 44/189 524221 35219 51'53{250 22
5/162 22| 163 451191 43190 47222 35|220 52 54(251 28
61163 20| 164 394192 43(191 41J223 35221 53 55{252 33
7/164 19] 165 331193 42(192 364224 36[222 253 39
8/165 17| 166 27]194 41193 31§225 36/223 254 44
9|166 15| 167 21J195 40(194 26]226 36/224 255 50
10/167 14| 168 151196 40{195 21J227 37]225 256 55

11/168 12| 169 94197 39/196 16]228 37(226 258 2

12169 11} 170 3]198 39(197 124229 37227 10 259 8
13170 9| 170 57J199 38/198 7230 38(228 11 260 15
14171 8] 171 51200 38(199 31438{229 13 261 21
15172 6| 172 45{201.37(199 591232 39230 14 262 27
16/173 5 173 391202 37/200 554233 39231 16, 263 34
17174 3| 174 32203 36/201 51J234 40/232 18| 264 40
18|1756 2] 175 26]204 36{202 47]235 41{233 20{266 8265 47
19{176 1| 176 204205 36/203 431236 41/234 23{267 9266 54

20|176 591 177 144206 351204 408237 42|235 26]268 10/268 0

241177 58| 178 81207 35/205 38 43i236 281269 11/269 7
22178 57} 179 2J208 35206 33{239 43|237 31270 12(270 14
23{179 56 240 44(238 351271 14{271 20
24/180 54 241 45(239 381272 15272 27
25{181 53 242 45[240 421273 16273 34
26182 52 243 46(241 46{274 17274 40
27183 51 44 47]242 50§ 275 47
28(184 50 45 48[243 54 276 53
29(185 49 248 49/244 581277 21(278 0
gl)lSGB 47 50(246 2[278 22|1278 6

79 231280 18
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t Ascension and Declination of the Planets, and the

time of their passing the Meridian, for 1833,
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TABLE VIL for 1833—Continueu.
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TABLE VIIL for 1836—Continued.
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TABLE VHL

T » change degrees, minutes, andiTo change hours, minutes, and
seconds of the equator, or ol
right ascension, into hours, mi-

putes, and seconds, of sidereal

TABLE IX,

seconds, of sidereal time, into
degrees, minutes, and seconds,
of the equator, or right ascen-

time. L.0n,

Do | H M .n.n§s§ ] imnnM Min.| D. M.
Mi | M S [1)!?{ M| wlzE £ 51 Sec-| M. 8. |8ec. | Bi. 8.
Bec.{8. Th. |Sec. (B Th| 812X ] 2 Th. | 8.Th. |Th. | 8.'Th
1[0 43112 4/70/ 4401 15{ 1{o015{31]| 745
2o 8{s2l2 8 ro52]2 30| 2{o3e(32] 8 0
3]012{3312 12/ 906 of3 45| 3|04533] 815
4|016]34/2 160100 64§ 4| 60| 4|1 0|34] B30
5lo2 |32 20100725 | 5111535 845
6loo4|36]2 2412008 od 6] 90| 6/130|36] 9 o
7lo2|3712 2130847 105| 714537 915
810321382 321409208l 120 8|2 038 930
91036|3(2 36!150{10 of 9{ 135 | 91215 |39] 945
10040 | 40 {2 40{160{10 40f10| 150 | 10| 230 | 40| 10 ©
1njo4asfdatle 44150010 2011 165 [ 11| 345] 41| 10 15
12048 | 42 |2 480180012 ofi2l 180 | 123 o[ 42 ] 10 30
13 | 052|432 5219012 4013] 195 | 13 | 315 | 43 | 10 45
14 [ 056 | 44 |2 561200,13 20{14] 210 | 14 [330 {44 | 11 0
15101453 021014 05 225 | 15| 345 | 45| 1115
161 4(46(3 422014 4016|240 | 16 {4 0 | 46 | 11 30
17|1 81473 82301520017 265 | 17 [ 4 15 | 47 | 11 45
18({112(48 3 120240116 of1s| 250 | 18 [ 430 |48 | 12 0
19 | 116 | 49 [3 16/250,16 40{19| 285 | 19 | 4 45 | 49 | 12 15
20 | 120 | 50 3 2026017 20020] 300 | 20 | 5 0 | 50 | 12 30
91 (1924|5613 24270018 ofa1| 315 |21 [ 515 |51 | 1245
22 |1928|52(3 28128018 4022 330 {22 | 530 52 ] 13 0
23 1132|533 32(200'19 20]23| 345 | 23 | 545 |53 | 13 15
24 | 13654 [3 36{300'20 024|360 { 24 {6 0|54 1330
25 | 140 | 55 {3 40131020 40,25( 375 | 25 | 6 15 | 55 | 13 45

| R

2 {144 |56 |3 44[32091 2026/ 390 | 26 | 630 |56 | 14 0
27 | 1as | 5713 45[33022 0127/ 405 | 27 {645 [ 57| 1415
28 {152 |58 (3 52(31022 40,23 420 { 28 | 7 0 | 68 { 14 30
20 | 156|593 56135023 2029] 435 | 29 | 715 | 59 | 14 45
' 0]60|4 036024 0'30/450 1301730160l 15 0




TABLE X.

Bhowing how many miles make a degree of lon-
gitude, in every degree of latitude.

TABLE XL

Of the Ciimates be-
tween the Pqunlor
and ihe Polar Cir-

Deg.y Ged. | Eng. gheg.y Gea. § Eng. Incg. Geo. | Eng.
Lat. Milcs Mtles.lLaL Miles. | Miies LnL Mules{Miles

5‘399 69.06 f 31 | 51.43 169.13 Gl 28.09| 33.45
59.90 | 6903 § 32 | 50.83 [O3.51 | 62 1 .17{32.40
59.92 | 63.97 | 33 | 60.32 [67.87 | 63 | 7.4 31.34
59.45 [ 68.90 F 34 {4974 (67.20] 64 126.30|30.4
69.77 | 68.81 | 35 {49.15 [56.51 | 65 |20.36|29.15
. 63.62 | 36 | 48.64 |55.81 | 66 (24.40| B.06
50.55 | 68.48 |- 37 | 47.92 | 5510 | 67 | 23.45 1 96.96
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69.42 6331 ] 33 | 473 |84.37 § 68 | 22.43) %5485
50.26 | 68.15 § 39 | 46.63 {53.62 § 69 |2) .60} 24.73
o] 40 | 45.96 |52.85 § 70 | 20.52) 23.60

41 | 4528 15200 1 71 | 19.53] .47

42 | 4459 (5127 1 72 | 18.54)91.3
43 | 4383 60464 73 | 17.6420.17
44 143.16 |49.63 ] 74 [ 16.64 | 19.02
45 | 42.43 [48.781 75 | 15.63]17.86
5 O3] 76 114.62116.70
064 77 113001 15,62

48 | 40.15 46.!6 78 1248} 14.35
79 1114571317

&1) 10.421 11.98
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14 :6113 1900
15 6226 1930
16 6322 20 00
17 16410 20 30
18 6450 21 0
19 :6522 21 30
2) 16545 22 00
21 (66 5 2030
22 6621 23 00
23 16629 23 30
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51 |37 76 43.42 9.381 10.79
52 |36.94 [4248 1 82 | 835 909
53 | 36.11 {4638 83 1 7.31[ 841
64 | 3527 19056 | 84 | 6.7 7.21
55 | 31.41 |39.58 1 86 | 6.2 6.00

3353 13968 86 | 4.18] 4.81
57 (3268 [37.68 | 87 | 3.14| 361
58 | 31.79 {36.57 | 88 | 249| 241
59 130.90 13554 1 89 | LU 1.2
60 130.00 134.50 8 90 ) 000/ 0.00
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TABLE XII.

Of the Climates between the Polar Circies and the Poles.

IWhere the| Breadths Where the| Brcadths
Cli |Endsin CH- {Ends {n
longest of the - longest of tha
tates. l :lay is. | Clinates, jmates.| Lat l day 1s. | Clhinates,
dmi{d mid m dm | d mld m
2% |6718] orl. 464 B ({740 | Nerd | 4 38
M 16930 ;60 2 2 15F 2 Q60160 61 5 19
wlnelw 3!3 212 lwwlio 6! 7 .



TABLE XIIL

Showmg the Latitode and Longitude of some of the Srmcipal piaces in
the United States, &c., with their Distance from city of Wash-
mgton.

The Longitudes are reckoned from Greenwith,

T%e Capilals (scats of Gorernmenl) of the States and Terrilories are
¢ Q{t‘aignatedchylzalweldkn.

Latitude| Longitude, West, |Dist from
|Nunh. \in degrees.| intime. | Wash'a.

i° [O44 I I A h n. s miles.
Albany (Capitol), . . . N. Y. 4239 3) 73 44 49 14 51 593 376
Alexandna, « . . . D.C. 349 7 4 5 816
Annapolisy, o o .+ o« Md 390 76 43 5 6 52 37
Auburn, . « . . N. Y. 42565 76 28 6 552 39
Augustae . . .« G BB 81 b4 52 36 6680
Anguata (State’ "ome) . Me. '41 13 43| 69 50 439 20 595
Baltineore (Bartle Monument), Md. {39 17 13} 76 37 60 (5 6 31.3 38
Bangor (Count House), . Me. 44 47 50 68 47 435 8 661
Barnstable (Old Court lloule), Mass. 41 42 9/ 70 16 441 4 466
Batavia, . e N. Y. 4259 78 13 5 12 52 370
Beautort, . LB C RS 04 |52 629
Buaion (Ntate House), « Mass 4221 15/ 71 4 9 {4 44 16.6, 432
Bristol (Huotel), . . . . R.1L 413958 7:19 4 45 36 409
Brooklyn (Na\'{ Yard), . N. Y. 40 4] 60] 73 59 30 [4 56 &8 x
Brunswick (College), . . Me. 4353 o) 6956 [ 1439 401
Fuftfuio, . N.Y.i42 53 78 55 5 15 40 371
Cambridge (lhnln‘l Hall), . Mazs, 4222 16] 71 725 |4 44 297 431
Camden, . . 8.C 317 0 0 52 12 467
Canawlaigs, . . N Y4254 717 598 336
Cape Coud (Light- "mlu), . Mass, 42 216 70 4 4 40 16 607
Chiuleston ((,ullrgc@ . BCI32497 0] 80 0521520 35 b4
Chariestown (Navy lnl), «  Mass |92 22 71 333 444 42 133
Ciucinpati, . ~. . . Ohiv. |39 6 B1 22 537 28 497
Culumlua, B . . . 8. C |33 57 81 7 5 24 28 500
Columhius, . Ohio. [39 47 8 3 5 32 12 396
Conoord (Brate “oulo), . N.H.|43 122 71 9 4 45 6 474
Pedhaws (Court LHouse) . + Mass. (42 16 7111 4 41 44 122
Detroit, . . . . Mich. 42 24 82 58 5 31 52 5%
Dimaltdsonville, Ja. (30 3 91 2 6 4 8 1278
Dorchester (Ast. Oblemtory) Mass (42 19 16| 71 416 4 44 17 432
Dorer, . Del. |39 10 75 30 5 2 0 114
Dover, .« NIL4313 70 54 4 43 36 490
Easton (Coun ﬂousa) . MJ, |3346 10| 76 8 5 4 32 80
Bastport, . . . . . Me. 14454 66 56 4 A 4 778
Edenton, « » ¢« « NCi{36 O w7 628 8 84
Exeter, o« .« NIL}2B8 70 55 43 40 474
Frankfort, .+ o+ Ky XU 81 40 38 40 651
l-‘rcdvrukshur(, « « « Va 333 77 38 6 10 2 66
Frederickton, . + + NBj 3 66 45 20
Frederickstown, , . . Md |39 77 18 5 912 43
Georgetown, . + . o+ B8.C (3321 7917 517 8 482
Gloucestery, o+ o+ o+ o Mass 4236 70 40 4 42 40 462
Qreeafield, . . . . Mass. 42 37 72 36 50 24 396
Mager#own, . . . . Md {3937 773 (61020 €8
I.{e‘ﬁn. e e 0+ NRIM4IN 633640 44T L]




TABLE XIIL—~Continned.

Tatitude] Longitude, West, Jine rom

North. |in degrees.| intime. ! Wast'n

o s o 0 7/ hm 8 | wiles.

Hallowell, . . . . o Me. 417 63 50 4 39 30 533
Harmhur’L . . . Pa. |40 16 76 50 65 72 110
Hartford,. o« .« o+ . Conn.il 46 72 50 4 61 20 335
Hudso, . . . . N. Y. 42 14 73 46 4 05 4 345
Huntaville, v . 4 o+ Ala 136 86 67 b 47 48 726
Indianapolis, e e« Ind (39 55 8 b 6544 20 673
Jacksem, « . . . . MNpL[32:3 9 8 6 032 1085
Jeffersomy, . . . .  Mri. 3836 ” 8 6 8 3 980
Kennebunk, . . .« . Me K32 70 32 442 8 518
Kingston, . . o+ . UC. }44 8 76 40 5 640 466
Knozxville, ¢ ¢« o o Tenn (3559 8364 ° |63536 518
Lancaster, . . . . Pa [0 236 762033 |6 b2 109
Lexington, .« « s« o« Ky. 386 81 18 637 12 54
Litile Ruck, .« . Ark. 3140 92 12 6 848 1068
Lockport, . » » .« .« N.Y. 4311 78 46 515 4 403
Louisville, Ky. 138 3 85 30 542 0 590
Lowell (3t Ann'l Chmh), . Mass.[4238 45| 711845 (44515 439
Lynchburgh, . . Va 3736 79 2 6517 28 198
l.yun, .« s+ o o« Mass 428 70 57 4 43 48 44(
Marbichead, .+« Mass. 42 30 70 52 14328 450
Middletown, . .+ o+ . Conn. 41 34 72 39 K4 B0 36 325
Miliedgeville, . .+ . Ga [ 7 83 20 53320 642
Mobile, . . - . . Ala [30 90 88 1t b 52 44 1033
Montpelier, . V. 4417 72 36 4 50 Ao 54
Moncway oint Light, . . Mass. |11 3268 70 131 |4 40 61] 600
Mumre&i . L.C. 45 31 73 35 4064 0 601
Nantucket ('l‘own lhll), . Mass. |41 16 32| 70 7 42 (4 40 U8 6500
Nashrville, . . Tenn. 36 930 8 49 3 (647 16.2 74
Natchéz (Culle), . . . Mpi. Bl 34 91 2142 (6 5338 1146
Newark, N.J. 4o 45 74 10 4 66 10 215
New Bedford (mrlnerl' Ch.), Mass. |41 38 7] 7066 0 |4 43 44 429
Newbern, N. C.35 2 776 5 82 17
Newburgh, . Nykia 741 lass ¢ 22
Newbur{port@d Pres. Ch.), Mass. 42 4829) 70562 0 {44328 466
“Newcast| . Del {39 40 75 33 5 2 8 !f
New [laven(Colloge), . Conn. 41 17 58] 72 57 46 |4 5l 61.1 1
New London, . . « Conn.fdl 2 729 44836 | 354
New Orlenns (Clly) . « La 67 45 90 649 [6 023 1a8
Newpori . . R.L AL 2 7121 14 |4 45 4.9 403
New York (City ﬂa"), . N.Y.404240| 74 1 8 (4 66 45 P2
Norfolk (Farmer's Dank) . Va. 60 50| 76 18 47 |6 b 15.1 217
Northampton (Mansion House), Mu- 2 18 65| 72 40 4 60 40 376
orwich, . . , . . ConnHl 33 ”7 4 48 28 362
Pensacol i+ » Fa 2 87 12 5 48 48 1060
Peterlburqh, o . . . Va 1354/ 7720 5 92 144
Phj pend K.), Pa. 56 69] 761069 |6 0439 136
Pmlbu h, X Pa. 40 3 30 8 6 20 32 23
Piusfield, (1st Cong. Chmh), Mu& 2 96 60| 73 1730 483 10 330
Plausburg N Y 42 7328 4 63 44 539
Plymoum l'!nonle) . Ml.ll. 167 12] 70 42 80 4 42 50 439
Portiand (Town llonse), Me. 392 702030 |4 41 2R 542
Portsmouth (Corrt lu.) N.H 143 4 64| 70 456 443 0 491
Poughikeepaie, . « N.Y ui 41 7} 86 46640 1
Pringetomty, . « . .« NI 2 H & ] 4 58 0 7




- . ‘FABLE XIIL—Ccntmued.

Lattads) Longitude, West, |Dist trom
North. |in degrees. i intime. | Wash'n.
0 v i o . s iles.
trwidemee (OldC@al), . . R.I 414925 71 25566 4 45 43.7 394
Quevee (Lastlo), .. L C. |46 47 17; 70 56 31 |4 13 16.1 751
Racereh « « N.Citgq7 78 48 5 15 12 36
Richmiond (( ap|m|), . . Va (7RI 72585 919 122
Rixclieaier (ll f lloun), « « NYN3 817, 7751 511 21 31
Rable (U n" . « Fa iy 81 15 52 0
Backell’s ilarbour, . . N. Y. 43 55 75 57 5 343 407
Bac, . . . Me. [43 3¢ 0% 4 41 44 628
8. Alu(usdno, v s o Fa [24330 81 35 5 % ) 811
T PR e o MAlsw 89 36 6'53 24 856
Salen (B L “.“Iﬂ). . . Masa[42 31 19 70 54 4 43 36 416
Bavannal, . . Ga 2 2 8L 3 5 24 12 662
Beheucrtady, « N. Y4248 73 55 4 55 40 391
Spruticd ourt I!oun) Mass.|12 558) 7236 |4 60° 37
Talishassee, . . Fa |08 84 36 5 35 24 896
Taunton (Oeurt llolln) . Mass |41 54 9| 71 50 14 415
Toronto (York) . ., . LLC 1333 922 617 20 600
T'remion, . . . «, N.J J10 14 439 4 63 36 166
Truy, . . . . « NV y 73 40 4 61 40 333
7urulwta, « 4« Al (1312 87 42 5 b0 48 853
Vinverwty of Virginla, . . Va 33 2 3] 733129 {634 59 124
Vtica (Dutch Church) . NY43 649] 7513 5 062 333
Vamndala, A | 33 00 8 2 b6 8 8
Vevay, . . . « o+ Ind [3346 84 59 65 39 66 556
Vincennes, » o Ind 133 43 87 25 5 49 40 1633
WasniNoToN, (Clplwl). « D.CI3852054( 77 14816 B 7.
\\uhmglun, . . MpLi313 |91 |6 52 146
celug, .« o Va |40 7 80 42 bR 48 24
\Vllmulan, + o & o Del 3941 7% 28 5 1352 108
Wilusngtony . . . NCwm1 78 10 512 40 416
\WVurcester (ML uln). v« Mass. (4216 9 7149 0 (447 IS 34
York, . . . Me. |43 10 70 40 4 42 40 500
York, e .« o o« Pa '8 76 @ 5 640 a
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