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BOOK X.

METEORIC ASTRONOMY.

e

CHAPTER 1.

Catal e

3 ) ! 7 ,:r";’-.j‘.,/,-{v
18, — The Aérolite of 1492.— Of 1627.— Of 1795.— The Meteoric

Tre phenomena, of which we are now about to speak. form a
I

interesting and by no means unimportant branch of

We shall treat of the "“E'j\('t under

Of all cosmical meteors, those known as ai lites, meteor-

lites, or meteoric stones, are the rarest, but nevertheless not

actory evidence lu‘i]]\l

so rare as to prevent the most

urrences have hajg

time to

* knowled

o)

teoric stones,
d, have been subjected
" Berzelius, Rammelsberg

and others, whose deductions may be thus summed up:—

1. Meteoric stones are composed of elements all of which
occur in terrestrial minerals.
-

2. Of the 65 elementary substances known, 19 have been
found in meteoric stones.
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3. The produce of a meteoric shower may be divided i
meteoric iron and meteoric stone.
4. Meteoric iron 1s an alloy that has not been found among
terrestrial miner:

ls, and is composed of about 10 per cent. of
nickel with small quantities of cobalt, manganese, magnesia,
tin, copper, and carbon.

5. Meteoric stone is composed of minerals found abundantly
L trap-rocks, and consequently of vol

: a .
anlic origin,

in lavas ar

a variable proportion of meteoric iron being usually admixed.

The ci

cumstances attending the fall of aérolites differ con-
siderably on different occasions. Not unfrequently the fall is
attended by a loud detonation; but we must not therefore
detonating meteor is indeed an aérolite, with-

at effect. Hi

infer that ever

out the presence of ]-w‘-: ive proof to

le dama been done to

ances of conside

life and property by the explosion of dies: as for
which

1

) « I i
oke several chariots and killed

instance, from a Chinese

fell on -lﬁu:n:u':\' 14, 616 B.C., br

1o men. The chronicle of Frodoard informs us that in the
A.D. @ s of traversed the atmo and

wveral f,tt.w 8. More recently, on the evening of
¥

1T meteor wi

* 13, 1835, a bril s seen 1n the depart-

f Aix (France). It traversed the countrv in a north-

he castle of Lausiére,

dire ction, and bu
stables, burning the corn and

a few minutes. An aérolite was found near t

e after the occurrence. Also on March 22, 18

the afternoon, a luminous sheaf, which traversed the :
great velocity and noise, fell on a barn in a village in the

department of Haute Garonne, which instantly took fire, and

er with the adjoining stables and the
beasts therein contained.! It is also related that the Emperor
gir had a sword forged from a mass of meieoric iron

which fell at Jahlindu, in the Punjab, in 1620.2

1,

m this and other

"e nume-

iln]\- rtant meteor ¢
2 Phil. Trans., vol
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From the above and other similar cbservations, we learn
three things.

1. That the fact is undoubtedly established, that from time
to time masses of stone, of different sizes, and often of con-

siderable weight, are seen passing through space, and are

frequently ]m-ripi:;m-vl upon the Earth's surface.

hat these bodies rarely strike the Earth in a wvertical
- . . . " | . . -
or nearly vertical direction, but fall almost alwaysin a direction

n. This is :|,~:'1=I'E:li|1:w1

very u‘i»:i«‘m' to the ]-1:i!u' of the horiz
by an inspection of the manner in which they penetrate the
earth, which they often do to a considerable depth.

3. That they are endued with a very great velocity, similar,
in fact, to the velocities which are found to characterise the
planetary members of the solar system.

The ancients seem to have been well aware of the inill'llnlli\'h:l

of which we are now trea , inasmuch as several things are

mentioned by the classic writers as having fallen from heaven:

we may refer to the Palladium of Troy, the image of Diana

at Ephesus, the sacred shield of Numa, as nx:n!!:ia]w‘. The
]

ideas of the ancients, rel:

tive to the supposed celestial ori

of these things, have often met with ridicule; but however

fabulous the cases referred to may have been, still the moderns

» been compelled, though reluctantly, to admit the fact of

1smission of stony substances from space, on to

the actual t ]
the surface of the Earth. The following catalogue of some of

the more important recorded falls of meteoric stones, is taken

chiefly from M. Izarn’s work.!

Substance.

shower of stones

465 B.( 6.
Three s 452

Shower of stones 343

Shower of iron " . 54

Shower of mercury . Date unknown .

Mass of iron . ‘ . " 3

Large stone of 2601bs. . 1492 Nov. 7 . Ensisheim, Upper Rhine.

1 Des Pierres Tombées du Ciel, ou Lithologie Astronomique. Paris, 1803.
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Substance.

nes —one

5., another of

one of u)l S,
\wliu urous I

Sulphurous

Shower of unknown
matter.

Stone of

Shower ¢

Shower of sand for 1§
hours.

Shower of \I::]‘E.Ill‘

Mass of stone

Shower of stone

tones of 200 and

Shower of stones

Extensive shower of
stones.

About twelve stones

A stone of 56 lbs. .

A stone of 101bs

A stone of 20 Ibs. .

A stone of about 20 lbs.

Shower of stones

Mass of iron, 70 cubic
feet.

Several stones, of from

10 to 17 lbs.

Shower of stones .

A stone of 1563 lbs.
A stone of 203 lbs.
A large stone

According to Arago, we find
of which we know the

Period.

1510 .

1627 Nov.
1646 -
1658 :
1695

»
~

1706 Ja

1717 Ja

1719 April 6
October

July 3

1768 Sept. 13
1768

1768 :
1789 July
1790 July 24

1794 July 16
1795 Dec. 13
1798 March 1
1798 March 1
1798 Dec. 19
1800 April 5

»

~1

1803 April 26
1807 Dec, 14
1810

1821 June 15
1843 Sept. 16

s6

Sentember
ef m
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Place.
Padua, Italy.

Mont Vasier, Provence,
i'ul'n'tl]\:l-_;wtl.

Duchy of Mansfield.
Ireland.

Larissa, Macedonia.
Quesnoy.
In the Atlantiec.

Jrunswick.
Niort, N d'HI."[]l'l}L

Plaun, Bohemia.

Liponas, in Bresse.
.

Near Verona.

Luecé, Le Maine.
Aise, Artois.

Le Cotentin,
Barboutan, near Roq
Near Agen.

Sienna, Tuscany.
Wold Cottage, Yorkshire.
In Portugal.

Sules, near Ville Franche.
Sdle, dep. of Rhone.

B._ nares.

America.

\L‘Jl I) ‘\ " P HIT['I l]il.\’

Weston, Connecticut,

U.S.
Santa Rosa, New Grenada.
Juvenas, Ardéche.
Kleinwenden, Thuringia.

that the 206 falls of aérolites,
» month of oceurrence, were distributed
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in the following manner throughout the 1z months of the

January . S 23
February 10 ! 16 ]
March . . o 22 September . « ' 17 5
April . v . I8 99 Qctober S 18 8
May 2-:' ::)
June 18 . 13

From an ilhju'f tion of the above, 1t appears I}s:ﬂ the mq 1“'“:\'

average from December to June (16) is less than the same
 from July to Novemb

s ‘n\'];:-‘.w is l',) per !m-l.?]l. and
that, moreover, the months of March, May, July, and No-

ber exhibit maximum numbers: and we also deduce this

that the Earth, in

. 1
Irom the summer to

ints 1 . 1
" solstice, than In going erihe

he winter to the summer s

The circumstances connected with the occurrence which

stands 8th in the above list, are of more

erest,

more especially from its having been lon a poetical
romance of by-gone ages. The f o narrative was drawn
by order of iperor Maximilian, and
ne stonge n tl ( h at Ensisheim. ¢ In

Lord 1492, on Wednesday, whi was Martin-

_\r-‘.': mber 7y & si1 -;".:‘.:' miracle occurred : for be-

noo .i;-r.w was a Ic -}' .‘l“l'

aind a prolonged « sed noise, which w he a great
| sdiction of

8 1 the confused

here. There a child

ion, towards the

» the distr

1 'wWas sown

e | jl\ lllf

there; and then they conveyed it from that spot, and many

pieces were broken from it which the landvoet ‘bade.

'“1\‘_\' therefore caused it to be l-};‘.x.‘:(‘t in the church, with the
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intention of suspending it as a miracle; and there came hert

many people to see this stone. So t

1ere wWere re

conversations about this stone; but the learned d they
knew not what it was; for it was beyond the ordinary course

from

of nature that such a large stone should smite the Ear
the heicht of the air, but that it was really a miracle of God;

for, before that time, never anything was heard like it,

seen, nor described. When they found that stone, it

entered into the th to the depth of a man’s stature, w
1at it should be

1 at Lucerne, at Vitting,

every body exj

found : and the noise of it was he:

and in many other places, so lot

houses had been overturned: and as the

was here the Monday after S. Catherine’s Day of the same

year, his Royal Excellency ordered the stone which had fallen
to be ]i:‘IJH‘_“HI to the castle; and after having .w\;‘..'~u| a
lone time about it with the noblémen, he said that the people
of Ensisheim should take it, and order it to be hung up in
the church, and not to allow anybody to take anything from

it. His Excellency, however, took two pieces of it, of which

he 1.\-1& one, and sent the other to Duke Sigismund of Austr

and they spoke a great deal about this stone, which they

suspended in the choir, where it still is; and a great many

. 1
In the

came to see it.” This relic then
for three centuries, when it was temporarily removed

but

during the turmoil of the French Revolution, to Colm
it has since been restored. A fragment of it is in the British

Museum, and another piece may be seen at the Jardin des

Plantes, at I ;
The fall of the aérolite of 1627 (No. 10), was witnessed by

the astronomer Gassendi: he states that when in the air it was

a7

parently surrounded by a halo of prismatic colours. This

heing the only instance with which he was acquainted, Gas-

sendi was led to attribute its origin to some one of the neigh-

bouring mountains, from the summit of which a temporary

voleanic eruption had taken place.
The aérolite of December 13, 1795 (No. 28), is interesting

from the fact of its being one of the few instances recorded to
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have taken place in this country. A loud explosion, followed
by a hissing noise, was he:

wrd through a considerable portion
of the surrounding district; a shock was also noticed. as if

produced by the falling to the Earth of some heavy body. A
ploughman saw the stone fall to the ground at a spot

not far distant from where he then was standing: it threw

up mould on every side, and after passing through the soil,
penetrated several inches deep into the solid chalk rock. It
fell on the afternoon of a mild but hazy day, during which
there was neither thunder nor lightning.!

One of the severest falls on record was that which hap-

ened In Normandy on April 26, 1803: (No. 34). Itappears

1

i
that, at about 1 o'clock in the afternoon, a very brilliant fire-
|

all was seen traversing the country with great veloeity ; and,

lent t‘,\ir]u-i:‘n was heard

some moments afterwards, a vi A
which was prolonged for 5 or 6 minutes. The noise seemed
to proceed from a small cloud which remained motionless all
the time, but at a great elevation in the atmosphere ; the
detonation was followed by the fall of an immense number
of mineral fragments, nearly 3000 being collected, the largest

weighing 171lbs. The sky was serene, and the air calm, an

ric condition that has frequently been noticed at the

descent of aérolites.?




CHAPTER IL

3, — The At 4.“./4.7«' ric Hypothesis. — The Voleanic
thesis. — The Planctary Hype thes
on's Theory d

ppari tions, — Summary -:f' Measurem

1. » correct one.— Poi.
s Table of A

To account for the nature and oricin of aérolites, the follow-
ing hypotheses have been propounded : —

1

First.—It is su sed that the matter compc sing them has

heen drawn up from the surface of the Earth in a state of
1

n

finitely minute subdivisions, as vapour is drawn from liquids ;

that, being t'uHH'l\\l in c‘{w\l‘lﬁ n the ili:]]"l' reoicns of the
atmosphere, it iz there agglomerated and consolidated 1n
1 es, and falls by its gravity to the surface of the Earth ;
being oceasit )
would be imparted to it by gravity by the effect of atmo-
th

nally drawn from the vertical direction which

Y

gpheric currents, an
obliquely. We shall call this the atmospheric hypothe §18.

1 thus oceasionally striking the E:

Secondly.—It is supposed that meteoric stones are ejected

from voleanoes, with sufficient force to carry them to great

elevations in the atmosphere, in falling from which they ac-
quire the ve locity and force with which they strike the Earth.
The oblique direction with which they strike the ground is
explained by the supposition that they may be projected from
the volcanoes at corresponding obliquities, and that, by the
]f

ciples of projectiles, they must strike the Earth at nearly
the same inclination as that with which they have been ejected.

This we shall call the volcanic hypothesis.

Thirdly.—It has been suggested that the aérolites may be
bodies which have been ejected from lunar volcanoes, with
such a force that they may have departed from the Moon to a

distance so great as to come within such a distance of the
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Earth, that the terrestrial attraction

rted upon them pre-
dominating over that of the Moon, they m

1y have either
fallen down directly upon the Earth, or may have revolved

round it in a curvilinear orbit, with a mot

n constant
rded by the E:

th’s .'H[Jh‘\]']lv re, the consequence

ret

would be that they would continually
at length fall upon its surface. We
Fourthly.—Tt has been supposed that aérolites are pl:

tary bodies: that they revolve in orbits round the Sun:

intersect the annual path of the

passes through tl

t of iilli’]*-l‘l'TE‘-H of its j

they either encounter 1t directly

, entering its :\?rriw‘;-]l‘ re, are

1 .
by ed
ul -
1

ward 1n si P S

we shall there

the l1st seems -

tion v rene

( L€ -

¢ 3

lenses the

r itself becomes

at as to render the stone incandescent.

lI-known experim

inge. M. Poisson, the eminent French e

rested that there exists above the atmosphere, a l:

a layer, as it

and that the friction caused by the

oe of :]lk_' aero as to de compose the electric

fluid, and thus produce a kind of sp as oceurs

of an electric machine.!

! Recherches sur la Probabiliti
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Fireballs appear to hold an intermediate position between

aérolites and shooting stars. They appear suddenly, a

exhibiting a brilliant flame of light for a. few seconds,

denly vanish. Their form is generally circular, or

a perceptible magnitude. Not unfrequently they

1 ~f
oval, and of
leave behind them a train of sparks, their own illuminating

power being

newhat more feeble than that of the Moon.
: i

Sometimes they explode into fragments, which continue then

course, or are [‘f‘i'l'if'i“”'"f. as we have already

surface of the Earth in the form of aérolites.
“. we 1|

which are known,

ify the apparition of all the fireballs the dates of

Arago,

WS —

that their

number amounts to

January .
February

. .

. . 52 252 | October . 3
: - 52 ‘ November . .
June . . o A5 | December . .

Thus showing that the periodicity which prevails with the

aérolites, also obtains with the fireballs, only in a much more

]]I!Il';{l“i manner.

Of the above 813 fireballs of which we possess any recorded
account, 35 only, gave rise to aérolites the fall of which was
actually witnessed. Small though this proportion undoubtedl

is, yet we cannot but consider these z classes of phenomena
to be intimately associated. It is, however, true, that cases
have been known in which ;lr‘l'l‘:"nl'i have fallen, which were
not preceded by any luminous exhalation: an instance

occurred on September 16, 1843, at the fall of the great
aérolite of Kleinwenden.!

Many fireballs have been submitted to measurement as re-
gards their size and distance, but, owing to the very sudden
appearance, and in general the short visibility of these bodies,

it seldom happens that the observer is able to attain to ar

} Compt. Rend., vol. xxv. p. 627.
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great precision. The following results must, therefore, be re-
ceived with caution : —
1. As to the height at the instant of apparition.

Greatest known. Least known

Miles ‘ Miles
1844 October27 . . 3181 ‘ 1846 March 21 NPT
1718 March1g . . 2977 \ 1852 Aprila . . . j0%
1842 Junez . . . 1840 | 1754 Augustis . 150 .

-

2. As to absolute diameter.

Greatest known. Least known.
Feet.
1841 Augusti8 . . 12,795 1852 Aprilz . . 105
1718 March1g9 . . 8,399 1846 July 23 . 321
1837 January4 . . 7,216 180 duly6 . . . 705
3. As to veloeity per second.
Greatest known. Least known,
Miles Miles.
1850 July 6 . . . 4722 | 1718 Marchrg . . 167
1844 October 27 . . 44'74 1807 December 14, 280
1342 June 3 . . . 44'74 1676 March 31 SRS
desirable to remark, that the axial rotation of the

at any point situated on the terrestrial equator is 1524

» second, and that the Earth's orbital motion is lﬁ':\‘)

We see, moreover, that the velocity of many of these
fireballs is greater than that of any of the planets; it is also
wWor " mention that the ;_"l‘lu':':\f direction of their motion
is contrary to that of the Earth.!

gue of 854 fireballs is given in Arago's 4st. Pop., vol. iv.

79, Fr. Ed.
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CHAPTER IIIL

,Vﬂ‘-ufglii\q Stars.— Have only rece ntly attracte d Attention. — 1o be seer
in greater or less Numbers almost every Night.— Tabular Summary of
the Results of the Observations of Coulvier-Gravier, Saigey, and
Sehmidt, — Early Notices of Meteoric Showers. — Shower of 1799.
Showers of 1831, 2, and 3. — The Meteors of 1833 divided i

G 3

Singular Result, — Olms

of Appa ritions, —

Groups.
]

Theory.—Herschel's Theory.

SHOOTING stars, although noticed in former times, have only
within the last half eentury attracted any particular attention.

This branch of the science may therefore be considered to be,

comparatively, in its infancy. We must possess a long and

carefully made series of observations before we are likely

to be acquainted, with any degree of precision, with the phy-
gical nature of these objects. They were formerly considered
to be merely atmospheric meteors, caused by the combustion

of inflammable gases. This opinion has, however, now lost

much, if not all, of its force, and they are now recognised as
bodies which, although they become inflamed on coming in
contact with the Earth's atmosphere, yet have their origin far
beyond it.

It is now an established fact, that there is nonight through-
out the year on which shooting stars may be not seen ; and that,
oht

every hour. These occasional meteors may be termed spora-

on an average, from 5 to 7 may be noticed on a clear ni

dic, in contradistinction to those swarms which appear at certain
times of the year, and which are periodic. There is, more-
over, an horary variation in their number, and the maximum
oceurs at 6 p.M., the mean at midnight, and minimum at
6 a.x., as shown by the following table!: —

! Month. Not.

3., vol. xvii, p. 47.
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|
Hours p. M. \’ 6-7. J 7-8. 89. 9-10. I0-11. | I1-12.
Mean no. of meteors . | 3°3 35 2y 4 45 5
| |
Hours A. M. 12-1. ) (5 ! 2-3. | 3-4. 4-5 5-6.
| |
‘ 7|7 | B
Mean no. of meteors . | 58 | 64 7 ‘ 78 I 3 82
| | | |

If we designate the numbers coming from the N. E. S. W.

by those letters respectively, we find E. > 2 W.; N.=8.
ly, and that E. + W.=N. 4 8.

The following table cc

ains the monthly mean of the hourly
number of shooting stars as assigned by 3 eminent continental
observers! : —

MM. Coulvier-Gravier and Saigey. M. Schmidt.
36y 34
gy ?
24 . z
8 . 49|
34
April 37 . 24 | i
M 3 38 = 19 i
Ju . 32 =ed 15730
July . - 4’5
A st 53 ‘
September 5 68| _ .
8'0 4'7
o) 91 4’5
Noy I . 9 )J .
D er . 72

sults, both
tables agree in showing that there are more shooting stars in

Notwithstanding the discordances in the above r

the znd than in the 1st half of the Yyear, a coincidence which

-
=

1ave already seen holds .‘C'H(u] both with aérolites and fire-

] This has also been confirmed by the observations
recorded in 1irc Chinese annals.

! Quoted:in Arago's Pop. Ast., vol. ii. p. 505, Eng, Ed.
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We now come to speak of the well-known and very heauti-

'8 seen at certain seasons in \Il('!l

ful showers of shooting
oreat abundance. One of the earliest notices we find in
history of this phenomenon is by Theophanes the Byzantine

historian, who relates that, in November, 472 A.p., the sky at

Constantinople appeared to be on fire with fly meteors.

Condé, in his history of the dominion of the Arabs, speaking
of the year 9oz A.n., states that in the month of Oectober, on
death of King Ibrahim-Ben-Ahmec im-

falling stars were seen to spr ad themselves

16 7 like rain, and that the year in question

¢ Year of St

, “In: thisy

In some

ar, in the month

7 stars passed, with a g1

t Moharrun [Oectober
like waves upon the sl
they flew about like gra

left to

to-

ht ; this last

rmed.” Tt 1s also recorded that

place in England and France on

stars seemed ‘ falling like a shower of

-th,” and an eye-witness, having

notice

where an aérolite fell, ¢ cast water upon it, whic

raised in steam with a great noise of boiling.” In the Chro-

nicle of Rheims, we read that the stars in heaven were

driven like dust before t

he wind, and Rastel says that, * By
.
]

e common people in this kynge's time [ William

I1.,] divers great wonders were sene : and therefore the kynge

rs of his familiars that God was not content

but he was so wilful and proud of mind,

little their saying.

st shower of falli

which we have any detailed description is that of November
th and

le throughout nearly the whole of Nor

the Moravian
» with M. Bon

rning of the 13th,

It was seen in Greenland by

onaries. Humboldt, then travelli

and,

in South America, says:—* Tow:
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we witnessed a most extraordinary scene of shooting meteors.
Thousands of bodies and falling stars succeeded each other
during 4 hours. Their 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 3 diameters of
the Moon, which was not filled every instant with bodies or
falling stars. All the meteors left luminous traces, or phospho-
3 P-l‘('('llli-,” Mr.

rescent bands behind them, which lasted 7 o1
Ellicott, an agent of the United States, at sea in the Gulf of
Mexico, thus describes the scene : — “ I was called up 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 illuminated with sky-rockets,

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 lhl'_‘.' were all inclined more or
loss; and some of them descended perpendicularly over the
vessel we were in, so that I was in constant expectation of
their falling on us.” The same observer also states that his
thermometer suddenly fell 24°, and the wind changed from S.

to N. W., whence it blew with great violence for 3 days.

Meteoric showers were also witnessed in North America, in
the years 1814, 1818, and 1819.

Fine meteoric displays took place in 1831 and 1832, in both
cases on November 13. Captain Hammond, of the ship
“ Restitution,” then in the Red Sea, off Mocha, thus describes

the latter: — * From 1 o'clock a.m. till after \‘lu_\!i:hl. there
was a very unusual phenomenon in the heavens. It appeared
like meteors bursting in every direction. The sky at the time
was clear, the stars and Moon bright, with streaks of light and
thin white clouds interspersed in the sky. On landing in the
morning, I inquired of the Arabs if they had noticed the
above. They said they had been observing it most of the
night. I asked if ever the like had appeared before. The
oldest of them replied that it had not.” This shower was
seen from Arabia, westward to the Atlantic, and from the

Mauritius to Switzerland.
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By far the most splendid display of shooting meteors on
record was that of November 13, 1833, and one which, from its
recurring after so exact an interval of time, served to point
out a-periodicity in the phenomenon. It seems to have been
visible over IH‘:H'!_\' the whole of the northern ],uﬂiuH of the

American continent, or, more exactly, from the Canadian

lakes nearly to the equator. Over this immense area a
of the most imposing grandeur seems to have been witne
The phenomenon commenced at about midnight, and was at
its height at about 5 o.M. Several of the meteors were of
peculiar form and considerable magnitude. One was especially

l“‘l]l.’ll'l\l"l from its re

1ining for some time in the zenith over
the falls of Niagara, emitting radiant streams of light. In
many parts of the country the population were terror-struck
by the beauty and magnificence of the spectacle before them.
A planter of South Carolina thus narrates the effect of the
phenomenon on the minds of the ignorant blacks : — ¢ I w.

suddenly awakened by the most distressing cries that ever fell

on my ears. Shrieks of horror and eries for mercy, I could
hear from most of the negroes of the 3 plantations, amounting
in all to about 6 or 8 hundred. While earnestly listening for
the cause, I heard a faint voice near the door calling my name.
I arose, and, taking my sword, stood at the door. At this
moment, I heard the same voice still beseeching me to rise,
and saying, ‘ O my God, the world is on fire!’ I then opened
the door, and it is difficult to say which excited me the most
—the awfulness of the scene, or the distressed cries of the
negroes. Upwards of 100 lay prostrate on the ground —
some speechless, and some with the bitt

srest cries, but with
their hands raised, imploring God to save the world and them.
The scene was truly awful; for never did rain fall much
thicker than the meteors fell towards the Earth; east, west,

north, and south, it was the same.” !
The meteors of which the above shower was composed,
seem to have been seen of 3 different kinds:

1. Phesphoric lines, apparent ly described by a point. These

! Quoted in Milner's Gall

f Nature, p. 140.
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were the most abundant ; they passed along the sky with

immense velocity, as numerous as the flakes of a sharp snow
storm.
2. Larce fireballs, which darted forth at intervals across the

large arcs in a few seconds. Luminous trains

sky, deser

marked their th, which remained in view for a number of

minutes, and 1n some cases for half an hour or more The
ly white, but the various prismatic colours
ared, vividly and beautifully displayed.

ns were (

occasionally
Some of these fireballs were of enormous size ; indeed, one

oer than the Moon when full.

was seen lf!

form, which remained station

3. Luminositi

1or a ‘-"‘”\'E“l"lrul‘[“:" I;:H". ‘1”“" one 1md H:]":ll"l 'r'\"ui\.“ as .!n:L\- :”-_r
heen seen at the falls of Niagara was of this kind.!

month of November has been

]I number of shooting stars; but

» ever equalled the one we have just

Subdi o the showers of oting stars according to the
month of vear, we obtain the following results: —

Fel ]'l August
March . I2 Ser 1

£e 163
April . . P & 0 13

We thus fin espe cial remark, that the
€« nce we 1 out in the case of aéro-
lites, fireballs ors also obtains with the
showers of shooting stars —1 7, that the Earth encounters

.+ number of these bodies in passing from aphelion to

ielion, or from the sumi to the winter solstice, than in

rom perihelion to aphelion, or from the winter to the
summer solstice.?

. 141 (abridged).

221 meteor : given in Arago's Ast. P ey
Also a catalogue, extending from 538-1223 A.D,,

pt. Rend., vol. 1. pp. 499-509. 1841,
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Professor Olmsted, of Yale College, U. S., has proposed
the following theory, to account for the above phenomena : —
That the meteors of November 13, 1833, emanated from a
nebulous body, which was then pursuing its course, along
with the Earth, around the Sun; that this body continues to
revolve

airound the Sun in an elliptic orbit, but little inclined
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 6 months, and that its perihelion is a little within
the orbit of Mercury.!

The following summary, useful for amateur observers, is
by Arago.

January.—It would seem from the recorded results, that
we may look for a period of shooting stars somewhere about
January 1—4.

February.—Modern observations do not indicate a period
of shooting stars for February. The ancient showers of
meteors
to have failed for the last 8 or g centuries.

announced for this month by the chroniclers, seem

March.— Shooting stars have been perceived from time to
time in this month.

April. — Apparitions of shooting stars are somewhat more
numerous in this month than in the 3 preceding. We may
look for them about April 4—11, and 17—25.

May.— Shooting stars are rare in May.

June.— Shooting stars are very rare in June.

July.— The apparitions of showers begin now to increase

in number. We may expect them ut July 26—z29.

is well known, seen in
great abundance in this month, particularly about August g—
11.

September.— Shooting stars are somewhat rare in Septem-

August. — Shooting stars are, as

ber. We may, however, mention September 14, and Sep-
tember 18—zg as possible periods.

7

! See Olmsted’s theory, given in full in his Meckanism of the
Heavens, pp. 329-341. Edin. Ed.
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October.— Shooting stars occur about the middle of the
month.

November.— Shooting stars, in past” years, have appeared
in remarkable numbers about November 11—13; but th(‘y
are now less abundant than ]‘(II‘I]l(‘l‘}}'.

December. — Showers of shooting stars may be looked for
about December 5—15.

With reference to the periodicity Sir J. Herschel says:
“Tt is impossible to attribute such a recurrence of identical
cable phenomena to accident. Annual

dates of very remar}
periodicity, irrespective of geographical position, refers us at
once to the place occupied by the Earth in its annual orbit,
and leads directly to the conclusion, that at that pl: it
incurs a liability to frequent encounters or concurrences with

e

in their progress of eirculation around the

a stream of meteor
Sun. Let us test this idea, by pursuing it into some of its
consequences. In the first place, then, supposing the Earth
to plunge in its yearly circuit, into a uniform ring of innumer-
able small meteoric planets, of such breadth as would be
traversed by it in one or two days; since, during this small
time, the motions, whether of the Earth or of each individual
meteor, may be taken as uniform and rectilinear, and those of
all the latter (at the place and time) parallel, or very nearly
so, it will follow that the relative motion of the meteors,
referred to the Earth as at rest, will be also uniform, rectili-
near, and parallel. Viewed, therefore, from the centre of the
Earth (or from any point of the circumference, if we neglect

the diurnal velocity, as very small compared with the annual),

they will all appear to diverge from a common point, fized in

relation to the celestial sphere, as if emanating from a sidereal

:11!1'.\'.
Now this is precisely what happens. The meteors of the

12th—14th of November, or at least the vast majority of them,
describe apparently ares of great circles, passing through or
near y Leonis. No matter what the situation of that star,
with respect to the horizon or to its east and west points, may
be at the time of observation, the paths of the meteors all

appear to diverge from that star. On the gth—i1th of
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August, the geometrical fact is the same, the apex only differ-
ing; B Camelopardi, being for that epoch, the point of
divergence. As we need not suppose the meteoric ring
coincident in its plane with the ecliptic, and as for a ring of
meteors we may substitute an elliptic annulus of any reason-
able eccentricity, so that both the velocity and direction of
each meteor may differ to any extent from the Earth’s, there
t and obvious difference in latitude of

is nothing in the gre:

rainst the conclusion.

these apices at all militating :

“If the meteors be uniformly distributed in such a ring or
elliptic annulus, the Earth’s encounter with them in every
revolution will be certain, if it occur once. But if the ring
be broken—if it be a succession of groups revolving in an
('HiP“L‘ in a ;u“l'}ml not identical with that of the Earth, years
may pass without a rencontre; and when such happen, they
may differ to any extent in their intensity of character, ac-
cording as richer or poorer groups have been encountered.

“ No other plausible explanation of these highly character-
istic features (the annual periodicity and divergence from a
common apex, always alike for each respective epoch)has been
ever attempted, and, accordingly, the opinion is {_"iﬁ".ll'.‘l':l“.\' gain-
ing ground among astronomers, that shooting stars belong to
their department of science, and great interest is excited in
their observation, and the further development of their laws.” !

Y Qutlines 'if-.:‘.-"f., p- 661,







