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Prom the Now York Tribuse
Astromomy.
LECTURE ".-l:.!'.‘ll)l; P. NICHOL,
the Tribune by O. Dyer, the
Reported for > b yer

ble stars.—~More complex groups.—
Idea of & universal mechanism.—~The
motion of our sun through space, —Ildea
of a central sun.—=The instability even
of our grandost forme and gollsctions of
matior.—=Nalation of material ochanges
to the will of God, *

Lavizs anp Usnriapan—I endeavored
1o eaplain in last Jecture what ii.bu‘
have now us ar

rangement of the Stellar Universo, llpu;[

szamination we find that the brilliant orbs
which compose this vast universe, are not
distributed with any apparent regularity

th spaoe, but are thrown 'nh"
Into roups or olusters, A o
which have analysed b

cope. The formaof some of these groups

as unfolded by the power of thess mighty
instruments, are ocertainly most strange, '
and, whether the Infrrence be correot or
not, they foroibly impress upon us the idea
that wo are u Incompletences—
e w entire complote. |

oy ed in ite enisting form— |
Ilﬁ'ﬂh.il: ﬁ'm'lzl‘hﬂl

and w is ot intalligible except as an
intormediate slsp in the courwe of some
I stwmpied, in my previous lecture, 10
Iny before the sudience thoss great lights
-!hl we have obtained with regard 10
the construction of our Biellar Heavens—
o show that instead of the stare being dis.
tributed throughout all space, our heavens
are but & simple cluster, & g lim-
ited, definite, and peculiarly shaped group.
The nearest approach to the shape of this
rroup may be found in the diagram be.
ure you. [Here the lecturer poinied ton
large dingram, resenting an immense
apherical eluster of stars, with the sun in
the contre—the stars as they recede from
the sun growing more and more irregular
in their distribution. |
In connection with this cluster, the iel.
escops has shown us a vast variety of
othars, whose forms are, likewise, s very
oapricious and irregulsr, that when we
Jook at them, / we fool the chnviotion that
wo are ot somcthing inoumplete.
unfinlshed —ihat thess nebulm are in o
s'age of progress, and that they are not
explicable as the finished product of any
kiown law. I my idea is correct—and, |
certainly, as fur as | have exposed it there |
1 nothing in bavor of it except & probahil
ity=—=we shall ind, by an cxamination of
vur own Stellar Heavens, proof on every
side and in every appreciable form, that
their characteristic s sction and not re.
pose.  That portion of the subject which
conducted 10 the most -Ii.ﬁmr mulll.|
was lend in by an ingeaious Englishman
nannl Mitohell, during the las century,
while making observations on the group
of the Plei On taking & survey of
the heavens, his atiention was much at.
tracted by this peculiar cluster, and afler
Lestowing upon it & most searching exam.
ination, he said, ** It is impossible that this
group of #0 many stars, nooupying so small
a space, oan be aocidentpl. It must indi.
onte system.”  He evon went so far as to
throw out what, st thai time, was & most
bold conjecture, viz:—that these orbs
would manifest their connection in & sys.
tematio manaer, by developing internal
motion, Unfortunately, however, in his
time mstronomical inetruments had net
beon Lrought (o such a state of perfection
as would enable this conjecture to be ver.
ifled, Hisldeas did not lead 1o any defi.

|

'naked eyre

T

vover that there were many riore sueh '

stars than oould bo explained m the old
||y hosla.

t will Int soen that it may be caloulated |

" the h houis thut the stars are dis.
bsted '8

ted in a random or average manner |

The mechanism of these grand mll"[llnmlh the heavens, how many of such

olusters, —Our hoaveus replota with ac. |
tivity and motion.—Tho aystom of dou. |

more utilo.l combinations might by form
ed within thosw spheres; nnd Horsolol

isling ® immensely excerdod the number
which thus might be produced that & new
sxplanation was necessary, and, in short,
that the bodies must be physically and not
marely optically or apparently connected.
Like Mitchell, too, ho ventursd on the
prediction that the reality of this systom
would be found menifested by the fact of
the bodies rolling arvund their common
oenlrs of gravity in mighty orbits; and
fortunately the verification was in this
oase not only possible but near. T'he ex.
aminstion and determination of the perinds

and motions ol the double starw have con. |
¢| stituted one of the mmost brilliant and fer.
the toles. | 1110 departments ol astronomy from Hers.
This was a pho. |
nomenon new in scienoe, two gramd pri. |

chol's tiima until now

mary orbs being found in specia! uniun
and moving through their great courses
periods of these double stars ex.

hibit the yreatest variny. Somo are very
long, while others are comparatively aliorn
In somae the revolution tukes place i 14 |

oars  T'he period of one 1 the constel
stion of the Crown s 18 vears  Castor,
in the constellation of the T'wins, has s
poriod of 2UH years, while others erxteml
through seven or eight hundged years
We have ot been abile 1o fillow these
latter through noee than n small portion
of their orhita ;. but o snmll portion of &y
orbit belng ascertame !, geotnetry vantiles
um b complete the cntre arhin, wiel iy its
mid we have bocn vnabled 1o deteron
the perinds of these singular tondies

| am very anvious that the awbienes
shoull realice the natioe
nomena. They do not wt all cesemntile the
motions of our plancts mund their centre,
the sun.  There s, i fnct, two orbe o
suns ol the Gt magnitude revolving ool
each other, cach of which may be acemn
panied by a cortege of planets ms imposing
an those wt ached o our sun. Neither the
previous ceasoning nor the olnervation
which, fllowed 1t was confined W mers |
Binecy groups. The lustrious discoverer |
went far heyond theso, and traced the same |
characteristic anmmyg much more vomplex
dysteins,  We are oow aware of nmlllhrr.
of triple stars which appear single 1o the

ol thewse pha

of others that are quadraple, |
and pome vor higlo e condinmt ns.—1"he |
mament Hleea ol Faand 1t some of these

S [ teaple, mml disconeral onll
further com!s a y ot hie was
under no 1l v wver i b pefar }
enee to i v ol

those disroverios =i} . bl

erriaily are p e 10«

will be Gl 1o pooceel thain g
oentre in coreeot woares The e |
and perins of » ! them hav also
been mscorimine!. Sopsctimes we (1 Tt

three stars wowing ronnd B et o e
tre ; at other tien o of the stars are |
found moving round the third as their con
tre. You must recelleet that these are
combinations of suns, not one of which is
mferior to our own great luminary

Besides these, we have other combins
tions of faur stars. There is a very beau
tiful one of this kind o he constellation
ofthe Lvee. Wihen we Lok ut w bright
star in that constellution, it hay n vers
culiar mapect. 1t is not so round nnd dis.
tinet as stars usunlly are,  Un applying |
the teloscope, we inmediately find the
cause of this strange appearance ; itturns
out to be not one star, but four stars boumd
together, whose movements are very ex. |
L]

nite rosult, nor could they, as soi then
existod, Hut they were sulwequently re.
vived with grest energy by Herschel, un.
der auspioes much more favorable. Heors:
chel, hawever, did not know that Mitchell
had preceded him in thie department. His
attention was directed (o certain peculiar
bodies found in the hoavens, which we
now call double stars,and which, to the
naked eye appear just like -innls slars,
But when the telescople power ls applied
to them, they are found 1o be two stam
placed w near together that the naked nye
oannol appreciale the interval betweon
them. Provious to Herschel's time it was
known that these stars existed in the hea.
vons, but they had never been subjected
to an examinstion sufficlently aecurate 1o
enable astronomers to determine their
constitution and the laws which guide
their motiona. It was nol su that
they were so near each other as they have
since boen ascertained tobe. 1 will illus.
trato this point in the following manner :—
look st thews twer lights from
such a direoction that they shall nearly be
in the same line of visien, If1 did nol
know that this large space exisied beiween
pposo, from thair appear-

anos, that they lay in the same immediate
uelghborhood. Here will cbserve was
the difieulty the solution pre-
vious tn Hereohel's time, of the om
of the double stars. But he discovered
that they were In immediate dmllﬁ:r.
aul apparent merely, as formerly
Herschel was aitracted to this peoulisr

clase of bodies, with reforence 1o the
u “‘ L]
S T

themsalves—and then the 1wo systems re-
volve round & vommon centre, How mm-l
plex and extraordinary must be the me. |
chanism that sustaine s systen like this. |
We have boasted of our mathematios, of
their mocuracy, of their vast and varied |
powerm, hut when we reflect that it taxes !
them to the utmost 1o forlow the compara. |
tively simple movements that take place
within our own wolar wystem, how useless |
to atterapt 1o apply them to unwind the |
mechiniam of syatems liko these, cvery
one of whigh is probably surrounded by

plause.) | should montion with respect
to this fourfold aysten in the constellntion '
of the Lyre, that the periods ocoupied by |
one of these systema cannot be less thuna |
thousand years, snd the othor i about |
twicn that, amd the period bofore the whole
system relurns o iis original siate s not
less than a million of years. Rutih
riod in amall indeed, compared with’
that | shall bring under your notice.
The grand fact thon i established be.
youd a doul, that in wo far as we find
minor groups within our galluxy, we dis.
ocarn mechunism and ehange, and we may
venture (o apply the swnie conjoeturne 1o
atill gremter mmsses ; bt b fore entering
upon that grander sbiject, there nree i low
pointa to which I wonlil invite sonr atton
tion,  Ome grapd fuct that hus Iy
ted by our obaervations on these
slars In, that tho law »
dorful mechanisme s 1he s tha
tainn our own system—itle law of grovite
tion discovered by Newton. Those fur wil
sune are moving around in their mighty |

e

"eurven in which our

| ray of white light which we receive from

[ know best, this will probably be easiset

fnot merely those in the

orbity in obedience to that law
which causes the apple 1o fall to the
groutnd ; thay wheel around thelr comumon
centres of gravity in isaly the same
anets move.

There in & eurious physioal faot aleo
vonneoted with thess doubls stars. Uen.

I n}n!l‘y spoaking, we find thal the two stara
L LT

discovered that the number sciually ex. | exhibiting the colors of the two extremos

| of the spoctrum commonly called the com.

hit different colors, We find them

plementary colors.
Thoe audience must be aware that the

the sun is posed of & ber of differ.
ent colors, which are blended lmllﬁl in
his beam. In the oase of these double
wiars, howaver, we find one shining witha
redd light, whilo the other has exolusively
a ULlun light, How ettrsordinary the
comdition of planets, if there be such at.
tached to these variegated suns, now bask.
tng under the blended light of both which
would constitute & white light, at other
times, having only & red sun above the
horizon, and st others being illumined
by the bli:« one. If ons considers how
much of + charscters of the living fami.
lies on the earth is dependont on the action
of the sun, it will be dificult to conceive
the endless varicties which must prevall
among bodies subjected 1o =o singular iu-
fluences.

Returning. however, to the principal
subpect, we find it 10 be the charscter of
the minor groupa within our galaxy to
exhibit a systematic independence of their
constituents and a consequent mechanism
al motions. And now raising our thoughts
smewhat higher, and looking over the
while Stellar Universe, what are those
mighty firmamenis, those gorgeous sys.

teria [Ving upart in space excopy spocial
proups i regard of the great all. Isit

not likely, then that what we have leam.-
wlof the iinor Torms inay also character.
vee the larger ones T That just me the
Sone ol group in Lyre or as proudly in
the Ploindes, even the maltitudes of sphe.
rical elusters or those more irregular ones
are wles united into separate schames in.
ternnlly consintant by their own self con.
tainesd aetivities,  The question i far 100
wile to admit of a deginive answer, but
suncthing of & confirmation may yet be
ultmied from what is elsewhere ‘ofll. on
around us. If the law of the minor g

can be extended to those mightjer oolE
.-mum"u m:.m evidently to find setivity
prevai also among the single sums,
and as of (hose our own orb s what we

estahlished by observing whether our sun
in fixed in one portion 01'-5.&-0!' is pass.
ing nnward through some great course,
The question that arise thea is this 1=
1o sun an metion * leogr 00 iden that
' o' e e sinply Iving
jro- Y spage, oarreet § or, on
s out sum passing with his
lunes of planets through some
michiy career i the heavens | his a1
ter thoa hos loug leen entertained, It
was however 1o the illustrious Hermchel —
teowhom | have hal occasion s often to

vowd et ety

L T
whi it

refir—ihnt we owe the confirmation of| c@ncoptions, that the rocks with their en-
His iden was this, and | lombed creatures have been laid
| vour will see at once that his mode of light- | there purposely as the most mocking of

this great truth.

ing upon the great fact was; remarkably
simiple : Tle said, * If our sun is in motion,
how shall we ascertain the fact ! We can
not ascerinin it by the motion of the sun
himself, because we, partaking of his mo-
tion, would not have it in our power to
ascertmin the motion inasmuch as we are
going on in the same path. The oaly
wode by whieh 1t could be deduced was
this—If the sun were moving throu
the hemvens, the stars around him wou
seem to be aliering their position.' ﬂllg-
we, fir instance, to illustrate Herschel's

| idea, that thege i r before | of their changeless rest, of their
raordinary. We find that cach two stars | :,,..J.:,.ril:mllnr“ :otli:::e;:. ln;;* ir 1| ments aa being eternal. Alss!
constitute & double star—a system of | wore 10 move from one toward the other, | SPace nor

the cluster which | spproach would seem
to bo opening up, while the cluster from
which I was doparting would seem to be
uiwlorgoing the opposite change—olosing

i Now, llerschel upon mpui the
positions of the stars with their tions
as laid down in the old catalogues, disco.

vered that just exactly such o
golug on among L
ol the constellation Heroules the stars

peared 10 be opening out, while the stars

in the opposite part of the heavens seamed | of 1
f Now, | how little
its own system of plaueis. '—(Great Ap- [ uaid he, * i not this all T could expeot to | seem s capricious.

10 be getting, closer to each other.

see ifthe sun was actually moving th
the heaveps ! Amr\l{ Iy he was
ring enough to infer that
and he said our great sun s moving on
with all his statellites toward the conatel.
lation Hereules,

true that the sun is sweeping th

1 po- | wpace, then it will be found that the stars L
w
towa : restrial arrangement around
and from which | know
hw i departing, but sidoways over all the | glance of the oye,
s among the | agein for ever, (A
stars be utlpiﬂ-ul." To illustrate again, probably, than e

in all parts of the heavons are o
which the sun is moving
heavens will distinet cha

Suppose for justanee that | was movi
thioneh this reom,
i eiihoe i of me, would & r o be
mevigg kw80 haw it been found
1o beowith pegmed 1o the whole wan of 1l
darm,  They all prosont the phenomena
as i they were being passed by the sun, |
8 oo Horsehel's vime those maotions have
bosn seanned with the winost precision,
wnd Dis conjeeture has been most tho.
roughly coufirmed,

h | associaled orbe and where is the
1 | where the stability of our heavens

wero | dor cur great clusters as in
hem. In the direction ln-nﬂviyllllllu.n'.

I was the case | 8

Acnln he said, * Ifit be | have

All the oljects in it,  these nebulwe,
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actly in the direction it
mave if ils motion we
tion of the sun. We
fore, to infer that the
long to the star, but to the

this :,pdmh we can oompute
rate of motion, which is six times
than thet of the earth in its motion
the sun. If this, then, is at all ¢
ristic of the amount of activity
the whole of our Brellar Universe, al
the skies will remain fixcd o
human race will endure, this
be sufficient, within the
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tiful as they.

If we are going towards this star 81
Cygni at the rate of 100,000 miles per
bour, we will rwach the extremity of our
Stellar Cluster in about 900,000,000 of
veam! These periods
prehensible, They
L-mi with human snnals, but they are
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I shall venture no further sunhl these
lma-nlll.lr. 1 shall

ginations by proposing to
still higher ‘n-
templation of
the universs as
each sty
dual, 1



