
november 1514 3 adD etem MW

diameter would be of
miles at the moment of projection it
would have the form of a belt or wagon
tire if thisthia belt extended only one degree
each side of the equator it would be over

of miles in breadth by the
forces of gravity and rotation this belt
would soon alter its form its northern and
southern portionsportionatlona would gravitate towards
its equatorial centre where condensing
it would finally take the shape of a thin
ring whose plane would lie in its equator
after the form of saturnaSaturns rings ifir this
ring were ofor uniform sizerbize and density
throughout and should finally become
sufficiently condensed to cohere and form
a rigid body its position would be unsta-
ble thetho least external disturbance would
destroy its equilibrium and precipitate it
upon the parent world revolving withinutonshould8 oula this rinhingring11 break up and its gaseous
materials gather together intha globe there
would still be no provision to prevent the
two worlds from rushing together in
throwing off the ring concentric to its own
centre the parent body does not generate
any orbit for itself the breaking up of the
ring and the formation otof a new globe do
not generate an orbituai motion of the par-
ent mass around the common centre of
gravity corresponding to the larger orbit of
the smaller body hence the two bodies
will approach each other in spiral orbits
until they meet therefore neither globes
nor rings with permanent orbits can be
formed by throwing off rings whose centresbentres
of gravity coincide with the centre of grav
ity of the parent mass

let us next inquire how a ringning may be projected
so as to have thothe elements of stability within it
eifseifelf ut the equatorial surface of thetho uriurlprimary
heroidspheroidtp belie irregular similar to thetho irregularities
nowmow existing on thetho sun it will bobe remembered
that IQ our sixth lecture we referred to thetho solar
phenomena of immense gaseous waves extending

miles in length and of gaseous mountains
suddenlysudladdenly arising to the height of miles lotlet
proportional waves and mountains diversify the

of the primary Bpspheroidherold such waves
would be long while the pro
portionsportionallonal gaseous mountains would bobe over

of miles above the common surface level
if a ring were to be thrown off including a fewlew
small mountains on one side the common centre
of gravity would be at some point in the line con-
necting the centre of gravity of the parent orb and
the centre of gravity of the hingring before the ring
waawas detached the axis of rotation would pass
through the common centre but the moment
of projection the axis of rotation in the larger
mass iais changed to its own centre of gravity which
centre of gravity must by virtue ofof its previous
ingmotiontion continue to revolve around thetho common
centreoen in a small orbit which orbit must necessar-
ily be in the same planeplate and of the same form as
the larger orbit described by the centre of gravity
of the ring by31 knowingknowitic the quantity of matter
in the two bodies thee exact size of the two orbits
can be calculated if this ring becomes rigid and
permanent the orbits thus generated are a perma-
nent guarantee of the stability of the system

the exterior ringzinc of saturn must have been
thrown off fromrm his surface when the planet had
at least an equatorial diameter of miles
oqualequal to the exterior diameter odtheof the ring
timeullie the average density would be about one sixth
of that of water the surface of the outer edge of
the exterior ring must have had a rotation in 12
hourskours and 13 minutes to have lost all weight but
if the planet had had the same proportional in-
crease of density from the surface to the centrecentra
which it now has he would have required23hours 1
22 minutes 26 seconds to have completed one ro-
tation he therefore must have had a much more
rapid increase ofdensity in approaching the centre
than at present to have reduced the period to 121211

hours and 13 minutes if the condensation of the
planet near the centre was such as to increase the
velocity of the condensing surface in the propor-
tion of the inverse square root of the distance fromfrom
the equatorial surface at every instant
would continue to be thrown offon until the rate of
the condensation became slower after which the
equatorialequattrial matter aouwouldld beginberin to slslightly adhere
to saturn and to contract with him until he dim-
inished to his present size

when the ring is first projected the velocity of
every point from the outer to the inner edgeodge must
yaryvary inversely as the square root of tthea distance
to the centre but these velocities will be modified
as the ring condenses the exterior portions ad-
hering totta those more interior will partake of their
greater velocity without being again projected
while the pOrtions near the interior edge will ad-
here to those above them and thus be retarded
without falligfalli gff away from thethane ringir towards ththe
planet and thus as the ring congeals there willwin
be a particular circumference wherearthethe centripetal
and centrifugal force will be equal allali the strata
of the ring interior to such circumference has con-
gealed with velocities too small to balance the
centripetal force and all the strata of the ring
exterior to such circumference has congealedconcealed with
velocities too great for the centripetal force As
the ring has becomerbecome isidrigid the exterior and interiinterioror
edges must rotate inm triethe same period 1 the exterior
portions pallingpulling outwards by its stronger centri-
fugalkcgalgai force while the interior is pullingpalling inwards
bbyy its superior gravitating force when these wo
antagonisticntagonistic forces become too great for the ad
beranceerancearance of the matter thetho ring will be circumfer-
entiallyentlallyily divided into two or more rings as is the
case with that of SaSaturnsaturnasturnsff but this would takeplace at a very early abage of itsita formation whilewhilo

was small
the circumference in saturnaSaturns outer ring which

lies between the two antagonistic powers is located
8 miles within the exterior edge and 22882283 milessoyeabove the inner edge the inner portion is the
narrowest but very probably is more dense thanthail
the outer thothe adjustment of quantity and I1velo-
city

eioelo
in the two circular portions is undoubtedly

such as to neutralize the effects off the two opposite
powers ordr if such were not the casecage the ring
would be inclined to break transversely for in-
stance if the centrifugal force gained the ascend-
ancy it would produce a rupture outwards on
the otheroth erhandaad if the centripetal had the ascend
uncanceethethe rupture would be inwards towards ththe
planet if the two forces were equal they stillmight bobe so great as to divide the ring into two or
morelnore rings as we have already observed

itisit is very evident that the surface of saturn at
the time the ring was thrown off could not have
been very irregular i that is therothere were not any
very high gaseous mountains near the equator Yifso therinthe rindring would have been too heavily loadeloaded 1inn
the neighborhoodneighborhood mountains and ththethoe
nucleus thusthuu formed would have been 9 rallying
point for all the gravitating matter iain the neighboror

ing parts of thethee ningring and thus a rupture would I1rugtughayehaveav beenelkelx formed beforeeore thetho ringzing had dimetotime to
condense and conceal though the nucleus was
sufficiently great to generateeenerata an orbit of stability I1

yet it was not powerful enouchenough to rupture the ringliariettetbyy itsita attractionsattract lonaiona upon adjacent parts
jfif the nucleus is sufficiently great to produce a

rupture such rupture would DObe the most likely to
degreesdegreed from the nucleus on the op-

posite side of the circumference for the nucleus
would form a rallyrallyinginzinc point for the matter in the
two gemisemisemicircularcircular kioes extending on the opposite
sidesfides of itself in the semicircularsemi circular ring east of
the nucleus the matter would be retarded in itsita

Tevelocitylociy while that on the west would be
accelerated the matter on the eastwt by its de-
creased velocity and diminished orbitorbits would fi-
nally be drawn into the nucleus on its inner side
that on the west by its increased velocity and
enlarged orbit would fall upon the nucleus on the
exterior or most distant tldetide from the centre
both of these causes would increase the
yeloTelovelocitycity from west to east

but a11 nucleus globe thus formed of ring mat
ter could not be maintained in a stable orbit but
mustmu rush to destruction we have shown howbow the
system is stable before the breaking up of the
ring but when the matter of the ring isiff broken
and the two semicircularsemi circular wings are gathered to
the nucleus the conditions necessary to stability
are destroyed for the great mass of the rinring
when surroundsurroundingincing the central body does not addeaffeeffectaffectt
the position of the common centre of gravity
that beingeing affected only by the surplus weight of
the nucleus but the whole matter of the ring may
be a hundred or a thousand times heavier than the
surplus mass of the loaded part of the ring theref-
oreloreahwhen gathered ia onene ororb11 thathe common ccentreenar
of gravity will be removed0 d much nearergrotththe in-
creased masmass and consequently much further
from the larger or central mass hence the orbit
of the smaller mass should be greatly decreased
while the orbit of the larger mass should be corres-
pondinglypon Increaseincreaseddt but the velocities of bothbodiesbodies remain the same asva when the ring was un-
broken chethe velocity of ththee larcerlarger body is in-
sufficient to describe the rerequiredaired increased orbit

I1 and the velocity odtheof the emsmalleraeler is to great to des-
cribe the required decreasedecreasedd orbit therefore in
stead of describing balanced orbits either circular
or elliptic each would describe a spiral orbit to-
wards the other until they rushed1 together itmust be remembered that the concentration of the
ring materials cannot generate any new orbi
velocities to preserve the stability of the system
therefore the ring theory of la place and others
to account for the origin ofor planets and satellites
cannot be sustained its impossibility can be ma-
thematically demonstrated

I1 shall next proceed to
elliles may be projected by a condensing rotating
gaseous boakbody without first taking the form of
rings lettlet thethoe primary spheroid reaching nearly
to the orbit of neptune have its equatorial surface
agitated the same as the solar surface near his
equator is now agitated that is let mountains be
saddesuddenly elevated and depressed of a proportionalnikniisize to tthoseoseobe on the sun such mountains would
bee many tens of millions of miles in height and
breadth and might contain in a highly rarefiedand
gaseous form materials enough to form a planet
having the same mass as neptune such an im-
mense mountain of gas when elevated to the pre-
sent path of neptuneNepnen tuner would by its velo-
cityci loselole its weight and become detacheddetachei from the
parent mass the common centre of graygravgravity be-
tween the two bodies would be situated about I1

miles from thetho centre of the larger the axisG
of a rotating body must always pass through its
centre of gravity therefore before the dedetach-
ment

h
both the mountain and the centre of the

larger mass rotated around the common axis but
as soon aaas the detachment takes place there will
exist three rotations first both bodies wiltwill con-
tinue to rotate or rather revolve around the com
monmen centre the same as before the separation
second the larger body will rotate around his own

i centre of gravity with a velocity increasing as he
condenses this second rotation does not in the
least interfere with the first any more than the
swift rotation of a top interferesterfereaferes withwitt any slower
circular motion which thee top may hathav ononaoua pianeplane
sutauTsurfaceface third the smaller body will rate onan
axis passing through its own centre f gravity
without interfering in the least withgith i as previous
revolution aroundarotine the common centre thus the
two safety balancing orbits are generated

next let us inquire into ththee form of these orbitsare they circular or elliptic two things are
necessary tomaketomakoto make the balancing orbits circular
first the cenorescentres of gravity of the two detached
masses at the instant of separation must not be
fallingfallingbby rapid condensation towards the common
centre ifif BOso they would be detached with a velo-
city too slow for circular orbits and as the motion
of the centresbentres of gravity of bothbol bodies are in op-
posite directions and at right angles to theline
connecting them the two points of detachment
must be the aphelia of the two balancing orbits
when each has described one half a revolution
around the common centre they will be on oppo-
site sides of the common centre in the two penperi
hellshelia points of their safety orbits during the
description of these twetwo semi orbits which would
require 82 of our years the surfacessurface of both
masses would be condensing or drawing nearer to
heirtheir respective bentrescentrescen tres hence the distances be-
tween the surfaces of the two orbsarbs would be in
creasing thus it will easily be perceived that
elliptic orbits will result from a detachment of
two bodies while they bceare rapidly condensing 0or
falling towards the common centre but if de-
tachedfallini when such is not the case the orbits may
be circular

second the two cencentrescantrestres of gravity at the time of
separation must be inint the plane of the equator
when two bodies are separated in the equatorial
plane without being influenced by rapid conden-
sationssat ions their two bentrescentres of gravity will move in
opposite directions and at right angles to lines
drawn perpendiculars to the axis and with velo-
cities sufficient to balance the gravitating force
therefore their orbits will be circular but itif
thrown off while the surfaces are receding towards
thetha common centre the balancing orbits must be
elliptictietic notwithstanding they have been projected
intellipticinellitthea equatorial planeplan e the seven nearest satel-
lites to saturn are in hishii equatorial plane yet the
seven pairs of balancing orbits amare undoubtedly
elliptic But these ellipses will have very smallamail
eccentricities owing to the density of saturnaSaturns
materials comparecompared witwithh their condition when
first projected iroirefrom the primarykimary solar orb such
increased densia wouldtbee likely to prevent very
raporaph condensations at tthehe time when those seven
satellites were projected therefore these orbits
lawtmutt approximatevery near to circlecirclesi

having learned the origin of both circular and
elliptic orbits let us nextneitnext inquire how they re-
ceived their inclinations to the primary solar equa-
tor it is evident allail successive bodies thrown
off in the equatorial plane will have no inclina-
tions and yetyot0t we findfins every planeplaueplanetstb orbit in-
clined to Athe plane of the solar equator 5 somecome
more bomasome less i1 but none of them have departed
only in averysverya venyvery slight deareedegree efromfrom that plane by
knowing the present position of the gunssuns axis
and equator and the present inclinations of the
planetary and orbits to the ecliptic or
the earths path we can byy spherical trigonome-
tryt cocomputepu e the inclination of all these orbitorbits to
the plane orthoof thathe solar equator manywany years since
I1 herforperformede the laborious calculation for the
eieight planets and nine of the a therolnhethe fol-
lowing tatabletabiele will glyegive the results

lmaiwo oforbits to tlethe miarsolart I1

mercury 4 14 3232
venuavenna 3 5358
earthbarth 7 20 1000
marsmarb 5 51 lodiod

flora ISS 41
vesta 2 it 53
iris 2 48
metis a 11
hebe 12 31
astradaMUM t 1 6 1 39
juno Is15 00
ceres a3 17
pallas

f 1
35 r 35

jupiter 6 05os05 61
saturn 5 22 ill
uranus 6 33
neptune 6 19 did

by reference to this table irwillit will be perceived
that the eight planets revolve in planes very
nearly coinciding with the plans of the solar
equator the earth which has thathe greatest ob-
liquity igto only 707 20 inclined to his equator
four of the nine asteroids approach in their
orbits nearer to incidencecoincidenceco with his equator
than any of the planet another has nearly the
same inclination as the four major planets the
other four asteroids have greater inclinations
than any of the planets that of pallas belar
over sp35

bowhow shall we account for these inclinations
for itif they were all thrown oafoff from the pri-
mary orb in hisbla equatorial plane they must
have since been warped out of that plane or
else the primary orb while condensing from the
orbit of neptune to his present size must have
gradually shifted his equatorial plane or in
other words the parallelism of hillhis axis either
of these causes would produce inclinations
but there were no forces in our systemby slemstem to ori-
ginate either of these effects bodies thrown
off and revolving in the equatorial plane could
not by their mutual perturbations warp one
another out of that plane neither could suchauch
bodies by their actions on the primary spheroid
change in thathe least the parallelism of his axis
if our moon revolved in the earths equatorial
plane thevae effects of precession would cease and
the axis of the far as the moons action
was concerned would for ever atterafterwardswardswarda re-
main parallel to itself any number of moons
in that plane would not disturb the earths
axisails so likewise bodies in equatorial i orbits
around the sun could not originate any incli-
nations either of the sunssuwa equator or of their
own orbits

we must therefore search for some other
cause to account for the inclinations of the
planetary and aster orbits such a cause
exists in connection with their projections
let uaus refer to neptunusNeptunes inclination to the
solar equator we tindfind by the table that the
amount of this planets inclination laIs 6 IT19
liverleul4 now let one of those vast elevations
which we have before spoken of elistenexist n the
surface of the primary orb and letietet the centre
of graVgravityity of01 I1thiathis prominence be located either
north or southrouth off his equator at the distance
of 60e solar latitude for the sakeealce of
simplifying the illustration we will suppose
the centre of gravity of the mountain to be in
north latitude from the plane of the solar equa-
tor this immense elevation before its de-
tachmenttachment would rotate with the surface not
around the centre of the primary orb but in a
circle whose pianeplanetsIs at right anglesangies to the axis
this plane would be parallel to thathe equatorial
glanepianeplane but situated over of miles
orthonorth ofrittitit the common centre of gravity be-
tween the twotwp undetached masses would be I1inn
the equatorial plane the centre gravityot 0off
the larger mass would bebeonboonon the opposite side
of the common centre from the mountain at
the distance of miles thus the three
centresfentres of gravity would be in thathe iametame line
before the separation of the two massemasses let the
periodveriod of rotation be such that the centre of
gravity of the mountain shaaha I1 have a velocity

i equal to the aphelionephellon velocity otof neptune in
his orbit let the condensation or the fallingfailing of
the burlace besuchbe suchfluch that the aphelion velocity
will be J sufficient to separate the two
massemarse iete centre of gravity of the detached
Finismalleralleralier mw absissso is moving at the moment of sep-
aration lyolliot only at tight angles to a nerdendrawn from it to the axis but its
motion Is also at right angles to the line con-
necting it with theetuethe common centre of gravity
and being detached it will nonok longer move in
its former planelplane in a circle around the common
axis but it will move in an inclined plane
around the common centre of gravity with an
accelerated velocity until it reaches its peri-
helion

before the separation the centre of gravity of
ibe bargar mass dunsted allea distant
froinfrom the common centre rotated around the
cammon axis in W plaueplane gouthrouthsouthhouth orof the equato-
rial planepiane andana parallel toltto lt at the instant of

its motion laJA at right anglesanglee notliot
ivlivr to a line drefdretonwn from it perpendicularly totor

tiietile common axis but also at right angles to the
line connecting it with the common centnacentre of
gravity and being free to move and no longer
restrained to rotate around the axis in its ter-
ner

lor-
nerajnertornerplane it willwiil be constrained to revolve in

anpu inclined orbit around the common centre
tfgravity itsita velocity at the instant of sepa
rationranna will have the cambcame ratio to the velocity
of the binbrn aileraller mass thattiethatthag themass of the smaller
has to abdtbd mass orainorein otherothet words
their velocities are inversely proportional to
their masses also breir motions arbare in oppo-
site directions and parallel to each other and

gilsalit angles to toe line connectconnectinginz the twohwo
ynmassesasses and as thotha velocity of projectionaction of
thearnthe smallerallerailer mass Is equal to the aphelion velo-
city ot Neptuneiethethe velocity of the centre of
gravityaV tY 0off the larger mass must be equal to theapaphelionhea10 velocity of its balancing thus
the two balancing orbits weare generated each
being in the same plane each havonehatin the same
eccentricity and inclination that neptunusNep tunes
orbit has each having the same period of revo-
lution aia neptune namely about I1 lmaaly years

lnainain a similar manner and precise in accord-
anceaneg with the same lwlaw all the planetary
tero idal and satelbatelsatelliteliteL orbits may have been
formed with their eccentricities and inclina-
tions whimwhen the primaries are thrown effoff
they in their turn byhy increased condensations
anaand the consequent dedecreasedcrewed periods of rota-
tiontion throw onnoft with aphelion velocities their
respective testea each separation gener-
ating a pair of balancing orbits absolutely ne-
cessary to the stability of itsita system

were it not lorfor the advance or recession of
the perperiheliaperiperlheliathelia or the exceedingly slow revola
tion of the elliptic orbits in their own planepiane e
around the common centre of gravity thearesthe pres-
ent position of the adnella would point out the
solar latitudes and longitudes at which the
Pplanetarylaneianetary bodies brigtorigl medwed to solve this
robler successfully requires us to ascertainerstrt the present longitudes of the ascending

and deodependingending nodes on the sunsbums equator andtind
the present longitudeslondtudes of the aphelia OBon the
bamesame equator and second to determine the

i average amount of the annual advance or re

cession of those nodes onou ithe sunssunaseqequatortozierandanadaceaoetheilleanaverage mountamount of theh 4 1 advance or re-
cession1 I ot thother aphelia in their 0ownaveanpianeplaneanea whenghen
all of this IBIs determined the time can also babe
determined when the situated WO
from thetodesthe nodes for in thlethie position and in no
other the respective bodies must havahave beensepbepseparatedratelraten and thus not only thetho latitude
brid longitude on the primary world ula which

of each planet occurred maybay babe
determined but also the times in agegageaagerge past
when those great events transpired all these
laborious problems are within the reach of ththeel
present state of mathematical sciencesanlessanieain the month of may 1881 1 prepared Vaseasbse-
ries of problemslemsJems relating to this subject and
forwarded the same to ihthe editoeditor of uleuie math-
ematicalemmema published at cambridge
mass but in consequence of the war thenendingpending the paper ceased itaits publication and
I1 hoard nothing further from the manuscript f
but as it was hastily and somewhat imperfectly
prepared it lais perhapsorhaerha bbetterdettertiectier thatthatisit remained
unpublished TI1 shallshailhArprobablyprobably again
anewa new series of problems or perhaps revise thetha
copy of the old to be published in connectconnectionlorulort
with this university seriesserles that the attattentionestloa
of mathematIc iauslaus and astronomersastron omersomera may per-
haps be drawn to this department of thethasco
ence am fully persuaded can never bebi
satisfactorily advanced until these hithertounexplained phenomena are connected with
their causes and mathematically demodemonalraatra
tedled

amsy

since the delivery of thisthia berlesseries of lectureslecturedLectureatures
prof pratt haliss carefully and laboriously pre-
pared interesting and valuable tables mathe-
maticallymatically adapted to his new theory of the
origin of the solar system should the seniesseries be
published in book form these tables and the
mathematical discussion of the theory will be
incorporated in the same i

A bersPERSPERSONALONALonan mauterMATTER 0OFr IT 9

the bleat of one of mciMcmckeanyceansKeans calves atats
capt payne at the IT P depot the otherlothers
day about the herald making troubietrouble j

in saitbaitsaltsait lake was made by the pensonperson vf
whose name title and all figures in the fol
lewing extract from the ancinnati comcorn
frierciak

we are informed by a passenger just la
from omaha that on the arrival of sundays
pacific train at that place this blimebame col-
onel rushed up to anaft omaha
editor on the platform and bent word to ait

editor in the place that unless
he stopped publishing news not altogether
adverse to the mormonscormons nor wholly eulo-
gistic of the ring of land jumpers at salt
rakejake he CWick izer would makee a per
8 matter ofit judging by the way the
facts are coming out on the judiciary and
its satellites at salt lake the monelcolonel
must fight a large portion of the newsnewspaperpaperA
press before he can consummate a norman
conquest of the lands mines and collatecollateralralsnals4
of the saints or raise aawanwarwan in utah with-
out a challenge

this personal matter of it waswaa directed
at us but fortunately for our peace ofot
mind we never received the hostile mes-
sage from this redoubtable colonel

the suggestion we make iala
that to avoid similar accidents hereafter
when this mutton headed colonel

has any more messages of the kind to
send to us he bring them himself this
would not only make him sure of their de-
livery but it would be buchsuch a convenient
method of settling this personal matter of
it you know omahaomaia herald

now we do sincerely hope that our ener-
getic and impulsive friends pro and con
will not get to fighting about iusjusus that iais
the mormonscormonsMormons for everybody knowsknown that
this community are the most peaceable
donidonlcommunity inir tho world their motto iidiiiis
all the time peacereace on earth good will todmen notot forgetting the women for one mo-
mentmen t0 let us have peace anandd ietlekletler
brotherly love continue 11

w
THE STAMPING OUT STRUGGLE

tit Is Impossible not to iebe filled wlthun
easiness at the future progress of thisthia
struggle supposing it to be correct that theiathelathe
authorities at washington areace determined 1

to0 stamp out polygamy brigham young1
il

Ccanan pleapiea th t so far from living in licen 7

iauslaus cohabitation with sixteen women
heywordheythey wereWore all his wedded wives wedded
byy himaim under pain of damnation and that
unless he has liberty to comply with tha
dictates of his faith the united states lsis
violating its principle of religious

v

uontion he can raiseralso thothe bannerbannenorof persecu-
tiont rally round him the thousands of the
faithful and depart shaking off the duitdust of
hisIs feet as a testimony jaagainst thothe gentiles
tto0 another couboucountrybouttry where he canran serve
his creator according to his conscience
mormon lawlair so far from sanctioning li-
centiousness decrees seduces i

lilshia nelneineighborsghiors wife shall die and travel-
ers assure us that there is not a brothel tota
beW found in utah we believe that if li-
centiouscentiouslous cohabitation upon which chargechargo
brigham young is arrested not for poly-
gamya is to bobe treated as an offense punishi
able by law a veryveny great number of per
sons in virtuous nownew york should be
under arrest before the president
of the latter day saints was interfer-
ed with discretion must be used in such
cases as the present it is a great mistake
to allow gurour sympathies to outrun our
judjudgmentment or to permit our natural indig-
nation at polygamy to rouse us to a
mistaken attempt to suppress it by force

0
persecution never was the best means

for eradicating error unless it con-
sumedanmed all those holding erroneous op
inions darlington eng AVornorthernthern echo


