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SATURN,

Or all the grand objects of the solar sys-
tem, Saturn is truly the most wonderful.
This magnificent orb, encircled by a
of rings, and aceom

by eight moons,
rforms a revol &

| n around the sun at
mean distance of 000,000 of miles in
10,7591 of our days, or in about 29} years:

hen nearest the earth, it is 811,000 of
miles distant, an interval which could not
be traversed b

a cannon ball, flying with
a velocity of

miles an hour, in less than
about 1 gobu'u. ehT circumference of its
orbit is 5,695,000,000 of miles; a distance so
great that a steam earriage, moving at the
rate of 20 miles an hour, would require
above 32,500 years to complete the journey.
Saturn rolls in silent deur around this
whole circuit at an average rate of 22 000
miles every honur. .

Saturn is nearly as large as Jupiter, being
79,000 miles in diameter; around this stu-
pendous globe are two magnificent rings,
situated in the plane of the equator, and
nearly concentri¢ with the planet and with
each other. The inner edge of the interior
ring is several thousand miles distant from
the surface of the planet, and consequently
has no contact or eonnection with it. From
the inner to the outer edge of the interior
ring, or its breadth; is nearly equal to its
distance from the planet. The interval he-
tween the interior and exterior rings is
1,791 miles, From the inner 1o the outer
edge of the exterior ring, or its breadth, is
10,000 miles. The thickness of these rings
can not exceed 250 miles. These rings
have no connection or eontact with each
other. Let it be understood, that these
rings do not encirele the planetin the form
of a broad belt or zone, extending several
thousand miles each side of the equator
but they encircle that globe in the plane of

its equator with their edges directed to- |

wards its centre, The dimensions of this

extraordinary J appendage, as caleulated |'

from Professor Struve's micrometric mea-
sures are as follows:

Exterior diameter of exterior ring, 176,418 miles
Interior . do do 156,272
Hreadthof do 10,673
Exterior diameter of interior ring, 151,800
Interior do do 117,389
oo smasoerof S e, AR -
q er e neg,. -

Interval between the ph.nelt' a.ndt’the

interior ring, -i 19,080 ¢

Interval between the rings, - . - 791
'J‘hﬁgn?m_uttha rings not exceeding I'm o
t.hItTLﬁH be geirnaived m?:tl the thiclknm of
e gs ncomparably smaller than
their breadth. From recent observations
itis believed, that the rings are not only
double, but that they are by four
and, as;some, ers |
divisions, - If these observations can be de-
pended upon, then there must be five, an
perhaps. seven, rings concentrie withea
othier, - The interyal hetween r each ' rig
must be exceedingly narrow. ' o 1 o
'?rdm;ﬁf Saturn appears striped
dark and bright belts, running paralle
with its gmdnr

equator. 'These belts are
than those of Jupiter, but the alternations
of light and shade are less strongly marked,
These belts are, no doubt, produced by 3
similar cause to that eperating upon Jupi-
ter, being the results of the great atmos-
pheric currents, arising from the difference
of temperdture in ent latitudes, and
SolodiEy Dy IR wift rottr of e
8 swift rotation of that
upon iw'f ’ aqo?
2 8 of rotation is perpendicular to
the plane of the rings, and alsoto the belts,
The planet revolves i’rom west to east in
period of 10 hours, 20 minutes, and 1
seconds. The rinﬁnmmval around the
lanet in its own plane in the period of 1
ours, 32 minutes and 15 uﬂmngs; W 12
almost exactly the same period as
planet's rotation, there being only tw
minutes and 58 seconds difference. eth
lhe several rings revolye in the same
period, has not been determined by observ-

ation, but it is extremely probable from
certain mechanical mﬁﬂdﬂ:&om, founded
on the lawsof force and distance, that there
must be a difference in their periods in

order that the system may be maintained
in a stable form of equilibrinm,

' | the same distance as one moon, and would

el EB DESBSEREYXY N EWS.

It may be enquired, how. the rings are | the planet; and, third, the centre of the
Snvamed from breaking up and falling | ring must revolvearound the common cen-
own upon the surface of the planet? The
answer to this is the great centrifugal force
of rotation. If a moon were pl at the
distance of 79924 miles from the ecentre
of Saturn, 1t would revolve around the
planet in exactly the same period that the
ring now revolves. A satellite then, in
order to bave the same period with the
ring, would actually ocecupy a position in | also actually observed that the ring is not
theexterior ring at a distance of 2288 miles | coneentric with the planet, and it is further
from its interior edge or 8285 miles | observed that the centre ot the ring does
from. its exterior edge. The centrifugal | revolve around the common ceatre of
force of asatellite in the exteriorring would | grayity.
be just equal to the centripetal force to-| Through these .causes, therefore, the
wards the planet; therefore it would have | system will be maintained through indefi-
no tendency to fall towards or recede from | nite ages without any danger of perman-
the planet. Now if we suppese two, three | ent derangewments, arising from the slight
or & hundred moons situated at the same | deviations, loned i&ﬂu unequal

minute orbit. It can be analvtically de-
monstrated, that with these three condi-
tions, the syslem would be in a state of
stable equilibrinm. By observation, it is
found that these conditions do actually

The ring is actually observed to be

0CCasion
distance from the planet, they would all | action of satellites, or by other causes,
chaye the same period, and consequently ‘ben it is known that the interval be-
' wounld be under the same influence of the | tween the rings does not exceed 1,800 miles,
same two antagonistic forces, and would | how exquisite. must be the adj'uutmnu;;

l%a. to revolve at the same distance. | to prevent them from ﬂﬁlh}pﬁl&;ﬁ! Neither
Now, if instead of a hundred moons, we | of the ringsor planet, if of equal thickness
and density, would alter its relative po-

pose a ring of moons, joined side b
'th;, encircling the planet a0 <k '%mfu ek
tance from its centre; such a ring 6f moons

would bave no more tendenecy to collapse

sitiou. by its ewn mutual gravitations,
but one ring, in the course of a very short
time might be precipitated upon the other
or fall towards the planet, than one moon | by the operation of some external force,
would. And further, if mwoon in this | unless prevented by the three conditions
ring, instead of being spherical, should be | which we haye already specified as neces-
tened out so as to form a ring similar in | sary to their stability, |
every t to the exterior ring that | . The veloecity of th [ £
actually surrounds Saturp, such a ring |is much greater | their orbitual velo-
would revolve in the same period and at | city . around , the sun., The eircumfer-
h GIgOMIOOn to fall lowardb'SaEurd, | 18 aoer. L;?ugoxhrﬁ;. hﬂe;&% o'lfuth:mq
ave no disposition to fall towards Saturus, |is over) es; il must revolve,
%ﬁit wgr: broken into any number of ,%..m '

or
re,. over o2 és .eyery hour; wth
- m *Etalucijzy in the orbit mlgd; the sun i
interior ring, if it had the same
riod of rotation as the exterior, would have

»out 22,000 | .. Duri
e ke il B e

a tendency to fall towards the planet; for | that point of the ring the most distant
~with the same period the centrifugal force | from the suh, resulting from bath_.of these
would be less than the centripetal, To pre- | motions, will be 74,000 miles per hour to
vent this tendency to fall, the rofation of | the east; while that point of the ring near-
the interior ring must have its velocity in- ?pt the sun, will be moving with an abso-
creased in the inverse proportion of the | lute velocity of 30,000 miles per hour to the
square roots of the distances of the two | west. Krowm their noon till their midnight,
rln‘gm; that is, the middle portion of the in- | —a& period of only about 5} hours, there
terior ring is 67,257 miles from the centre, | must be an av e change of aﬁsoluta
while the distance of the tin the exte- | velocity of about 20 miles per hour.
rior ring at which.a satellite would revolye | The inclination of ‘the orbit of Saturn to
in the same time as the ring,is 79,924 miles. | the plane of the ecliptic is equal to 2 deg.
The square root of the first number is 260; | 29 m, 35.7 8. The inclination of the equatcr
the square root of the second is 283; there- | and ring to the Plana of its orbit is equal
fore a point on the middle of the breadth of | to 28 deg. 1lm. The plave of the ring in
the interior rin%; would move 283 miles, | the year 1871 intersects the plane of the
while the point in the exterior ring moved | ecliptic in two points, namely, 167 deg, 47
' A m, 57.7 s. and 347 deg, 47 m. 57, 7s. of lon
tude. The nodes of the ring are not quite
stationary, but advance on the ecliptic
about 46. 462 s, per annum,

The variety of seasons upon Saturn and
his rings w
than with us, because the inclination of
his equator to his orbit is greater than ours.
Summer, winter, spring, and autumn,
will each be about 7 1-2 years long. Every
15 of our years the sun will apparently
pass through the equinoxes of Saturn, at
which time it will be vertical to the outer

260 miles.

| . The actual velocity of the nearest point
would be 14.326 miles per second; while
the actual velocity of the other gmt wodld
be 13.238 miles per second." If the exterior
ring revolves in 10h 32m 158, the interior
ring should revolvein 8h 11m 37s, nearly
{2h  2lm sooner. ' With these welogities,
neither of the rings would have any ten-
dency to collapse, -
The quantity of matter towards which the
outer ring gravitates is a trifle greater than

the quantity towards which the inner one :
: ’ -edgeof the ring. The sun will apparently
,ﬂ::?ﬁ:’&"uﬁiﬁmﬁ}ﬂf:;;gﬂ xeason the | o cede to the sonth side of the rings as. far

| Swall
slower than it ot erwise Wﬂﬁ ﬂﬁpa as the southern tropic or abont 30 deg.

not. niade the necessary a'lowauce ia th
foregoing calculations. . . .
Although the great centrifugal foree o
rotation is calculated to preserve the rings
from contracting unltil they finallycoalésce
with the surface of the. plauet, providing
that the mgaa?of gravity of tiha t;ingn and.
planet exaetly coinecide,~—yet/if these cen- , |
ternal Saturn’s rings are not always visible in
o fmm,any‘ft:d by :gﬁ‘;ﬂ"’ﬂ'ﬁ?fg | consequenve ol their relative positions in

become separ
. | regard. to the san »nd earth. There are
amount, it can be demonstrated that the de- -r‘hi%} Ghieae ;bl;hﬂir e fesianne:

rangement will e? on increasing more and a sun is vertical to the edge

st, when |
of the ring %,éﬂ e will be the onlyillumin-
ated Eart; the sides of the ring, therefore,
will be invisible; and as the edge is so very
thin, it will alsa be invisible toall telescopes
but those of the most extraordinary power,
This disap ee will hapmen once in
fifteen years, when Saturn is at or near his
equinoxes.  When in this case;, the ring is
rendered visible by the aid of the most

southy and theu return back again crossing
the eguator or plane of the ring, and con-
tinue 30 deg. north, or to the northern
tropic; therefure 'the sun shines 15 years on
the soutbern side of the rings, and then the
same length of time on the northern. Each
side of th+ rings, thersiore has alternately
15 years da v and 15 years night.

more, antil the %a of the ring nearest to
the centre of the planet will finally come in
contact with its surface. An equilibrinm
of instability is the name given to this kind
of mechanical conditions; it may bé exem-
plified by balancing a rod upon the tip of
the finger. While the rod stands in

exact vertical position, it maintains mﬁ

in a state of equilibrium, and has no ten-
dency to fall, but this uhlhﬂtﬂn hu.nm-f

‘ , S rful tel it ““can only a ras |
erriou Wil shmitntts oo rom, Ehe | By nattow straight line of ight, project
the rod falls, anit the equilibrinm n"’dn# R RN O L AT W8 Profomg- |
tm oy O 11 4 5 I ff ﬂhmater.

TS ﬂl'

| fhera is another species u!--qqﬁil,ibrlnﬂi
that may be called the equilibrinm ofind
ference; for instance, lét a rod be sas
by its centre of gravity upon an,
beturned in any on in a ve
e g by Lbonadeg a2
its origin , y Or 0 increase its. d
-ation, but will reﬁ n entirely .Li;diﬂ'ﬂ :
to any .. df this red be sus

" 'Second, when the edge of the rtn? is pre-
sented to the earth, though one of its sides
may be obliquely enlightened, yet it will be
isible because of its plane being in the
tion «f the line of yision, and the edge

too thin to be seon, This will never
n only when the planet is within 0
| m, of either node—or only once in

a
égn enrs. |
“Third, when the sun and earth are on the

itself t

E;E: ;]LG: 3 tical ﬁ‘}mh; Iﬂl;l?wfh opposite sides of the ring, the dark side be-
return again to its origin ‘position; as ing towards us, will be invisible. This also
manifested by its oscillations on each side | 32 gt bappen ?‘m;fi? hﬁl ’cilm?l years,
of its centre of gravity. This is an equilib- | Whe" - p I“ n O deg. ﬂ:, t?'
rium of stability. Aﬁ derangements fr( either node. In this case, no power of t

this kind of equilibrinm, are not

nent; neither do they go on inereasing, but
areeounteracted by the constanttendency to
return to the primitive condition of equil-

inm., | -
| fectly b is of ecourse woun
rbi“{“"ﬁ the rings of Saturn were equally | e Feth DR e dark invisible rin
thick and homogeneous, (that is, compos upon the bright disc, |
of matter of equal density) whether they | “pyq ring of Saturn willalways be isibl
Tt the syskem would b na coRdiion of | 14 eYer partof - orbit, xcept in o spact
unstableequilibriam, and therefore would, | °f 2bout 6 deg. 1 m, on each side

node where it may, unde fo qInghB
cumatmcea,‘beoo%:’ iny :blf{ﬁm
e

telescope would render thbe nf _visibl
but the aspect of the planet would bg Elarj

singular ing like a bright roun

str pfﬂ ﬂmlgnfﬁ} dar '-h’hﬂﬁ‘ an

Cross uateriall a4 NArrow .
ﬂ line. rR" '

with the slighest derangement, speedily
destroy itself, g ny - o !
throu CwW ¢ disappea
To construct an equilibrium of stability, mm% ppen in about ._é o o

¥ dasﬂigr, in
a little less than one of our years,

Saturn over that portion of its orbi
between 173 deg. 49 m, and 341 deg. 47 m. of

heliocentric longitude, the northern side of

three things are necessary; first, one t
of thering mustbe thickér or d;nnar

other 7 Becond, the centre of position
of the ring must be withont the centre of

tre of gravity of the planet and ringin a .
g y P g 49 10, 48 q‘.,a

HIlfBﬁ._ |
thicker in some parts than in otbers; itis |

of the rotation of the rin P
2 3

« | of the inelination of the rin

be somewhat more striking | ¥

the nearest to the planet

%Y

the ring 18 enlightened and visible, When

| he passes ?_,qar that portion of his erbit, in-

cluded be ﬂ:ﬂﬂ the longitudes of 355 deg.
: I deg. 47 m. the southern side
of the ring is annﬁtunad and visible,
The grﬁtmt :gﬂillg of the ring oeeurs
about 74 years r the planet passes either
node; when the plane of the ring will be
inclined to the line of our vision about 30
This will be the greatest angle under
which we c¢an ever see the ring. By the
aﬂ'qnt-q&ﬂpamiva. it will then appear like
an ellipse whose greatest diameter will be
double the shortest. "This is the most fav-
orable position for viewing the ring. This
occurrediin 186970, and will occur again in
1884-85. ' From this most opén position, the
ring for 7} years, continues to change its

apparent aspect by becoming more and

|'more narrow, until it finally vanishes ina

straightline,

All these various phases are only ap-
‘parent, arising from the relative position of
the ring in regard to the eye. These effects
may be exemplified by holding a broad
thin ring between our eye and one of the
walls ot this house, and varying its posi.
tion. It is evident tbhat when held in any
given position, it will hide a certain portion
of the wall;f&t this portion be marked.
Now chavnge the position of the ring, f.nd
the portion of the wall obscured will be
changed also, Ifthe ring be held with its
lane inclined 30 deg. with the line of
vision, the portion of the wall that will be
hid will be an ellipse whose greatest diame-
ter will be double the shorter. If the le
be less, t
minor axis of the ellipse will be less; and
this axis will decrease its length as the in-
clination decreases, until the ellipse
will coalesce into a straight line, Now all
these phases actually happen in viewing
the ring of Saturn,

The scenery from the surface of Saturn
must be grand and imposing beyond cou-
ception, The enlightened side of the ring
will be seen for fifteen alternately in
the northern and southern hemisphere,
It will appear, like a vast arch of light, ex-
tending from the eastern to the western
bhorizon. The mountains, vallies and land-
scapes will be very distinctly visible; while
the difference of the rotations of the planet
and ring will be so small that the ring will
appear to them to rotate fron: east to west
once in about 212 of their days; during which

time every part of the emnlightened side of
‘til}ﬂ ring will successively pass their meri-
lan,

While in one hemisdphara they are enjoy-
ing the beautiful and sublime scenery of
gorgeous ring, in part of the other
hemisphere they w{ll be suffering a fifteen
ears total eclipse, occasioned by the inter-
position of the ring between them and the
sun, -
Saturn is accompanied by eight satellites:
all of which revolve around from west
to east, The most distant has its orbit in-
clined to the plane of the ring 12 deg. 14m,,
which is nearly one-half of the angle of
inclination between the plane of the ring
and that of its orbit. All the rest of the
satellites move in or nearly in the ]flana of
the rif:r-gi.:rl To these satellites the followin
na

names have been given boﬁhming wi
t an proceeding
outwards, name

ly:—

-Mimas, Enmhguu, Tethys, Dione, Rhea,
Titan, Hyperion and I:fotuu. The dis-
covery of Hyperion is quite recent, having
been made on the night of the 19th of Sep-
tember, 1848, by two different. discoverers
far separated from each other, namely, Mr.
Lassell, of Liverpool, and Prof, Bond, of
Cambridge, U, S, |

The nearest, or Mimas, revolves in an
orbit qﬁgy 5228 miles above the outer ring,
or 93,437 miles from the planet’s surface:
itsﬁgoﬂoﬂiaﬂh.a?m.ﬂﬁu. _

celadus is 131,109 miles from the sur-
face of the planet, and revolves around it in
1d. 8 h, 53 m, 6.7 s.

The distance from the surface of the
ﬁlmat to Tethys is 171,761 miles; its period

1d. 21 h. 18 m, 25,7 s,

Dione is 231,139 miles from the planet,

and revolves around it in 2 d, 17 h. 41m.
8.9 8.

Rhea is 338,520 miles distant, and revolves
in4d, 12 b, 25 m. 10,8s,

Titan is 836,918 miles from the surface of
the planet, and revolves around it in 15d.
22h. 41.m.25.2 8. .

Hyperion is 1,068,660 miles from the
planet, and revolves around it in 22d, 12h.
- lapetusis 2,507,749 miles from the planet’s
surface, and revolves around it in 79d. 7 b.
53 m. 40.4 8.

The first four satellites are nearer to
Saturn than the moon is to our earth; and
if we suppose them to be as large as our
moon, the apparent disc of the first will be
about eight times larger than that of our
moon’s; that of the second, four times
larger; that of the third, over twice as
large; that of the fourth will appear about
the same size, The first will pass from
new to full moon in one of Saturn’s dgfra,
and the next day it will pass from fall to
new moon. The second will through
all the phases from new to full and fall to
new moon in about three Saturmian days.
The third will pass t.hrm:}gh all same
aspects in a little over four of urn’s
days; and the fourth will undergo thesame
changes in a little over 6 of Saturn’s
days. The four most diatﬁaﬁt na.ta‘ﬁllitiﬂu will

bably appear somewhat smaller than
T pta P

h n of its revolution.
7 ow splendid mi’&tba the firmament of
Saturn!  New moons, bhalf moons, full
moons, rings, all revolving—all changing



