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THE solar system in every department is
governed by law. He who has wisdom to
control organized worlds by law, certainly
has wisdom to control the materials before
they are or , and to control them
during their organization. Some laws are
unchangeable in their character, and uni-
versal in their operations, being the same
in regard to all matter, whether existing as
widely diffused chaotic particles,or collected
together in the form of worlds. Among
these general and universal laws may be
named gravitation. Every particle of mat-
ter in the universe, whether organized or
unorganized, is under the dominion of this
Divine law. d |
fore inquiring into the origin of plan-
etary projections, let us endeavor to under-
stand more fully the law of velocity and
direction, in datermining the magnitude
and eccentricity of the orbit of a projected
body. If two bodies of unequal masses be
connected by a rigid rod or bar, and bal-
anced on & pivot at their common
centre of gravity, the distance of either
bodfn-fpam L . common centre will
be inversely proportional to its weight ;
that is, twice the weight or mass ‘will
be one-half the distance from the co
mon centre that the smaller mass has;
three times the weight, one.third the dis-
tance ; four times the mass, one-fourth the
distanoe ; one thousand fimes the mass, the
one-thousandth part of the distance, and so
on., Now, if these two bodies, thus con-
nected and balanced, be made to revolve
aro this bl.lanﬁingngulnt, they will each.
) & circle around this common cen<
tre, the size of which will be inversely pro-
nal to its mass ; that is, twice the mass
deseribe a circle whose circumference
is one-half that of the smaller ma«s; three
times the mass, its orbit will be onc-third of
that of the smaller; ten times the mass, one-
tenth the circumference; one thousand
times the mass, the one-thousaundth part of
the larger orbit; and so :é :
Next remove therigid rod, connecting the
two bodies, and in its place substitute the
gravitation of the two hodies toward each
other, In this case, in order that the two
bodies may describecircular orbits around
their commeon centre,they must be projected
in opposite directions, and atrightangles to
the line connecting dmm; they must also
be projected with velocities which will gen’
erate oentrifugal forces exactly equal to
thelir respective gravitations towards each
other, or, which 1s the same thing, towards
their common centre; hence, the balan ng
velocities will be inversely proportiona: o
the masses ; that is, twice the mass wili . -
quire only one-half the wvelocity of !¢
smaller mass; three times the mass wi.
require only one-third the welocity; t«n
times the mass, ene-tenth the wvelocity ;
one thousand times the mass, the one-th u-
sandth part of t.ha.velmitz- agd 80 on.
If these proportional faﬂ ng velocities
:riimtalf ttgu : : to blla.nuant.lha cen-
ripeial iforce oi gravily, and are in Oppo-
gite directions, and atyltlgh angles to {fﬂ

line connecting the bodies, they will each

| force of gravi |
the last halt of their curved orbit, at which
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move in curves receding from the common
centre, with velocities continually decreas-
ing, until each has described exactly one-
kalf of its curved orbit, at which instant,
thetwo bodies will not only be moviog
in opposite directions, but at right angles to
the line connectiug them, But the veloci-

cireles; hence, the two curves will be bent
inward more than a circle, and will Fmdu-
ally approach nearer, while Ltheir velocities
wiﬁ continually increase by the acceleratin

, until they have descri

instant their velocities will be precisely the
same as at the moment of projection. These
two curved orbits are found to be elli
and the common centre of gravity is ﬁmnh
to occupy that focus of the ellipse nearest to
the two perihelia, or, in this case, nearest to
the two points of
bodies have described one-half of their
revolutions, they will both be found on the
op te sides of the common centre in the
aphelia points of their orbits. And through-
out the entire revolution, the twe bodies
will move in opposite directions and paral-
lel to each other ; and at every instant their
velocities will be in one constant proportion
to each other, and also .inversely propor-
tional to the masses. . s

If the wvelocities of projec.ion are not
much greater than what are I_eq-uirﬂd to
generats, circular orbits, the two ellipses
will be less eccentric,approximating circles,
As the e velocities . increase, Eﬁﬂ

e

major-axis will increase, And whea the
veloeities reach & very high value, or to a
definitely high value which can be mathe-
matically computed, the two ellipses will
nerate into parabolic curves -whose
ranches are infinite and do not return into
each other; and if the projectile velocities.
become still , the two balancing

: curvaanra.ad.lf further altered into hyper-

bolic curves, whose branches are also Infi-
nite. Bodies launched forth in either of
these last named curves, would never re
turn, unless acted upon by exiraneous
causes altering their orbita.

If the velocities of projection are less
than those required for circularorbits, the
will also generate elliptic orbits. In this
case if the direc'ions are opposite and par-
allel to each other, and at right angles to
the connecting line, the two points of pro-
jection will be the two aphelia, or the most
distant points of the orbits from the com-
mon centre. The more the veloecities de-
crease below those required for circles, the
more eccentric the two ellipses will be, the
minor axis decreasing or the flattened sides
of the ellipses approaching nearer to each
other and to the majoraxis, And when the
velocities of projection diminish to nothing
the ellip<es generate int)» a straight line,
and the t + » bodies will fall and meet each
other at the common centre of gravity,"

If in any given pair of elli the two
bodies were projected at similar points in
opposite directions, and parallel to each
other ; that is, in the direction of tangents
at those points, and with velocities propor-
tiomed to the eccentricity, they would des-
cribe their respective ﬂlllpm in the same
time, and in the same path, as if projected
with proportional velocities at the perihelia
or aphelia.

en the mean disfances of the two
bodies from the common centre, aud their
respective masses are known, it is a simple
roblem in mathematics to determine the
iatin:{?‘a frgm ;E: Hin'mt:nn ﬂﬂlﬂ:‘ﬂ to the
perihelia and a and also the res
tive velocities of the two bodies at those
points,

We will next inquire into the original

| conditions of the materials of our System.

Let us go back in our imaginations to the
time when no worlds ia our solar system
existed ; when the nmterinI? now in the
system, were diffused in a febulous, gas-
eous form far beyond the limits of the most
diﬂnnuhnuhry- orbit. Indeed, let its
boundarieés extend half-way to the nearest
fixed stars. Such an expansion would no*
leave.the one-two millionth of an ounce
in a cubic mile of space.: exceasively
rarefied condition would not destroy on
particle of matter, nor deprive it of the force
of gravitation. There would still be one
common centre of gravity towards which

all these particles would tend.

In approaching the Freat common centre,
there would be myriads of other centres
towards which clusters of particles woeuld

‘move, and around which they would gather

in their onward progress towards the grnnti
centre of the whole, M 8 of these nu-
clei would in their furn ap h myriads
of others, uniting and form still larger
nebulous gaseous masses, until eventually
they would become united in one vast
mass ; and by the law of equilibrium each
particle would m;:FE its way towards the
general centre, and form a surface approxi-
mating a regu'lu.r form. If the grand mas:
had no rotation, this approximate regula:
form would be a rarefied gaseous sphere.
continually condensing, and becoming
smaller, under the influence of the grav
tating force,

~ I shall next proceed to show how rotatiou
may bhave been first impressed on a group
of particles. 'I'wo partic'es gravitating
towards each other, if uninfluenced by
other particles, would meet in a line join-
ing their centres, at which instant they
would come to u state of rest, having no
rotation or other metion arising from their

mutual gravity. “Batif a third particlenot
in the'ssme Jine‘'and at a greater distance,
influences two particles of different es,

thess two particlés will meet, not in & line

ties will now be too small to deseribe’] i

projection. When the two|

some small d :
'solar axis, Buat as the mass of the sun is
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connecting their centres, but at an angle;
this will gnarnt.a_n rotation in addition to
the resuitant motion towards the third
particle. A fourth particle under similar
oconditions, and at a still greater distance,
will cause the first three, when meeting, to
assume d new axis of rotation, with an
or decreased velocity according
to the direction and intensity of the forces
in operation. Thusevery nucleus will:bave
a resultant rotation, compounded of :the
elemen rotations of all its cles,

The union of these myriads of nuclei,
will also generate a | tant rotation upon
a grander scale, us suppose that the
original nucleus, before it assumes the
approximate form of a sphere has been
condensed or reduced down to thou-
sand million times less bulk than it origin-
ally occupied. This great condensation
would b nf the surface of the spheroid
near the limits of the most distant planet-
ary orbit, which we will suppose is about
three thousand million of miles from its
centre. Let this immense gaseous body:
have a rotation, resulting from all the
myriads of rotations of its various parts
before they came together, .

We hayve thus, by one law, gathered the
materials from the vast abyss of space
where they existed *without form and
void;” that is, without any regular form
and apparently void or invisible, on accoun
of their excessive rarity. By onelaw a
gaseous world is formed, having a definite
rotation from west to east. Thus far, we
i::va as;ggmd lim nﬂwl?:-ll'l ;:inhmd of laws,

itroduced no imposs es, proposed no
absurdities, but have stated certain simple
necessary results, which, under the law o

vitation, must take place, provided mat-

r ever existed in the widely diffused state
which we have assumed. The complica-
tions existing in the first original move-
ments among particles and groups of par-
ticles necessarily exclude mathematical
computations. Butwhen arotating spher-
oid, of definite magnitude and mass, has
once taken form, its future phenomena in
the formation of worlds are subjecis of
strict mathematical investigation,

The quantity of motion in a body, or its
momentuin, is its mass multiplied into its
veloeity. The uantity and direction of
motion in the Solar System, as it now exists,
are generally known ; that is, it is known
that the san rotates on his axis nearly from
west to ea-t, in 4 Eoriod of about twenty-
six days ; hence, the direction and velocity
of every point without his axis are known ;
the solar mass is als» known ; the quantity
of motion nrialng from the sun’s rotation
therefore isasubjectof calculation, and can
be approximately obtained. The sun’'s

ar orbit around the centre of gravity
of the system, and his velocity therein, are
known ; hence the quantity of motion
ariging from this cause can also be calcu-
lated. In like manner the quantity of
motion, arising from the rotatory and
orbitual motions of each planet satellite,
ring, and asteroid throughout the whole
system, can be calculated, so far as their ro-
fations and masses are known. And these
elements are generally known with some
few small exceptions.
- Let the sun, planets, satellites, rings, and
all known bodies of the solar system be
united in one, without any increase or
diminution of their respective quantities of
motion ; that is, let the resultant momen-
tum of the nnited mass be equal to thesum
of the momenta now existing in the separ-
ate bodies. ILet this united mass pe ex-
anded out beyond the orbit of Neptune,
ts mementum, or' quantity of motion,
would remain wunaltered, being the
game as now exists in the system. The
uantity of motion now ex

pended in or-
itual revolutions would be emerged

in _.the grand rotation - of the m
ty o

nebulous parent orb; and the
motion now existing in the axial rotations
bodies, would also beabsorbed

z?:'{ gla.nata

the solar mass; this would
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of gravity of the united mass would be
moved 74 miles towards the point of con-
tact, through which a new axis of rotatien
would be formed, parallel to the former
one prior to the contact.,
- It-will easily moruindthﬁ Mercury’s
rbitdal and rotative motiods will be com-
glnod with those of thesolar. For it must
be remembered,-that the sun prior to the
contact, had  not only“a rotation, but a
small elliptic orbit, of the same eccentri-
ty and existing in the plane as Mer-
's orbit; tﬁat is, the sun revolved
around the  ¢omrmon mgo of gravity of
the two bodies in about 88 days,or in one
of Mercury’s years. While the ‘distance of
Mercury was 36,000,000 of' miles, the dijs-
tance of thesun's centre from the common
centre nu*m-i miles, The um
of the two. s would be y equal;
for t.bgﬁ_muo:{ mass mqﬁ{mﬂd into the less
orbitual velocity is ‘equal to the less mass
multiplied into the veloeity. “The

orbitual momentum of each body is em-
ployed, after mﬁot,'in'@ga and
méi_tfyln the velocities of all pj'tialm
areund the new axis of rdtation. Those
portions of the globe between the old and
new axesmust be made to. rotate in an
opposite direction-to their former rotation;
tfnt is, in the direction of the former sciar
orbit. Those near the new :xis
which formerly circulated around the old
must now have no motion; this too would
bée the natural result of the former orbit
motion, providing that the period of rota-
tion was equal to the orbitual period.
In the axg:nsian of a rotating globe, the
Pesriod will be increased. If it is uniform-
y expanded from the centre to the surface,
its period will increase as the diameter, If
the expansion near the centre is small and
increases towards the surface, the iod
will notincrease as the diameter, but much
more slowly. Ifthe sun’s materials follow
a certain law of expansion, maintaining a
decreased rate of density from the centre to
the surface, he may, when his semi-diame-
ter is expanded to the orbit of Mercury, be
made to rotate on his axis in one of Mer-
cury’s years, In the union of the two
masses the orbit motions would cease,
being resolved into rotation, as we have

Just explained. This may be called the

first stage of expansion. _

The second stage of expansion would in-
crease the semi-diameter to the orbit of
Venus, while the of rotation would
be decreased, until it became of the same
length as one year on Venus, This second
planet, follow F the same process as the

ret, would, in its gaseous form, unite with
shift the
axis of rotation 169 miles towards the poiat
of contact, the axis still remaining parallel
to its former position,

In the third stage of expansion, the coms-
bined mass of the sun, Mercury, and Ven-
us, would reach thesphere of the earth’s ex-
panded mass, and, uniting with it, would
rotate around a new axis 244 miles from
its former location. |

In like manner Mars would alter the
axig 54 miles, If we sup the united
mass of the asteroids to be about two and
one-half million times less than that of the
sun’s, and their niean distance to be about
three times that of the earth, they, by their
union with the solar mass, would again
shift the axis of rotation 111 miles. Jupi-
ter's system would displace the axis over
471,800 miles. Saturn’s system would
cause another displacement of the axis
upwards of 258,000 miles. Uranus would
alter the axis over 73,000 miles, Neptune
would displace it over 151,000 miles, -~

Thus it will be seen, thac as the system
expanded and absorbed successively the
gaseous planetary bodies, the axis of rota-
tion would successively shift its location to
each new centre of grayity, ‘As leng as
the bodies were se each would haye
a rotation around its own axis, and an or-
bitual motion around the comymon centre

he axial rotation of the combined mass, | of gravity. . :

Thus the complex machinery of orbits| Now let us reverse the machinery and
within orbits, ellipses intersecting elli see how worlds and orbits be derived
eccentric rings revolving wi gs, | from rotation, eombined condensa-
‘planes inclined to planes, the recedin lﬂg tion. i1 ..

advancing of nodes, and perihelis, and the | We have already shown how the mater-
whirling of spheroids, would be resolved |ials may be collected into a regular form,
into one rotative motion, simple and how a rotation of the whole results

and uniform in its nature,
'i[‘hﬂ union oful.; many wnifldu with thi:

solar mass wo necessarily -chang
the ineclination nal' the

several hundred times ' greater than the
té messes of all the other bodies of

e system which revolve nearly in the so-
lar equatorial ‘rlane, the present position of
his axis would be affected, in inclination,
but little by the supposed union, We may,
therefore, assume, without any appreciable

error, the axis of the expanded mass to be
el to the

present sojar axis, It is
evident that the axis of the expanded
globe. would through the common
coenter of gravity of the system, many tens
of thousands of miles distant from the
present position of the solar axis. To
more fally illustrate the change of the
sun’s axis by, his union with other matter,
let us suppose the sun and the planet Mer-
¢ to be first expanded. When the
i[ ?f ﬂﬁl:!m' ol::’ﬂ nmlji reached

ercury’s orbit, it would come in con
with the exp 30;1 ¢ ‘marﬂlnm%
Mercury, which would diffuse itself dt first
in the regions near the contact as a s
prominence or ﬁeo;u. mountsin upon the
solar surface, ,Buat the solar mnqa.tbqin‘;
4,865,751 times heavier than . r
mass, woul

not be much aﬂap%?hx
comparatively small addition, e centre!

from the combination of m of rota-
tions, existing among the parts before
union, Let this immense gaseous body
‘Q;miied the Primary World or the Parent

or

This primary body must have an increas-
ing density from the surface to the centre,
so that its period ofrotation shall be nearly
ot%;:-tl 1 to Neptune's period of revolution
which is over 164 years; the momentum of
this primary mass must be exactly equal
to the momentum now in the system; that
is, whatever changes may ooccur, the quan-
tity of motion must be variable. 1f the
sun bad been uniformly expanded, its pe-
riod of rotation at the distance of Neptune
would have been nearly three times too
great, being over 444 years. It is merely a
matter of mathematical calculation to deter-
mine what rate of increased deosity, as
you approach the centre, will diminish the
period of rotation to nearly 164 years.

With such a rotation, the equatorial gas-
eous atmosphere would lose all weight,
and could no lungar follow the interior
tondensing mass, but would be held sus-
pended above the shrinking surface, sus-
tained in that position by its own centrifg-
gal force acqguired by rotation. If at the
time of the ‘frojqcﬁnn the equatorial surface
@was smooth 8nd equally distant from the
m&gm _ matier would forma
ring en g the spheroid, whose equa-



