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danger of falling away from it viext ive
shall proceed to investigate the grand and
important question whether the eathearth be
at restresl or ina motion

1 it is evidovidevidententeat that we cancaa nevervever makeanttanyan
considerable advance in astronomy until
tteisthiss question is determined we per-
ceive iiollonothingthing in the constitution 0of the
earth which disqualifies it for motion its
shape and magnitude can be no obstacle
the qualities and proportions of its various
elements and compounds do not render it
immovable thetha atmosphere hyby which it Is
enveloped and the internal forces within
do not affect its mobility in the least intheif the
spaces surrounding thetha earth on all sides
be comparatively emptyand void of sub-
stance there cincam be iaono external resistance
offered to its motions under such circum-
stances the earth mastmust be free to yield to
the slightest pressure oior impulse from
without and the result of such pressure or i

impulse would necessarily be
ever feeble and us
it iaIs impossible lorjor us to judge whether

tothe earth be adrestatrestreit or in motion by our
feeteefeelingslingl when a ship is becalmed on a
smootsmootieifriseasea it will frequently swing round
so as to leadhead in different directions no one
would be sensible of this rotation without

reference to the compass or some external
object no one has felt any motion
if the snipship werevere waited along by unknown
cucuventasVents at the rate of5 miles per hour no
one would perceive the motion but might
fancy themselves ntat rest until by an obser-
vation on the heavenly bodies they de-
tected such motion A person in a balloon
if waftedwafred by a heavy yet steady galegaie at the
rate of 60 miles an hour would fesino mo-
tion of the winawind and might suppose him-
self at perfect rest in a calm until by refer-
ence to the surface of the earth he perceives
his great velocity the earth with all it
contains might ilyuy in space with any con-
ceivableceivable volicity however great and no
one upon its surface would knowknorr whether
he were at rest or in motion unless by a
reference to external objects the earth
might have a rotatory movement upon aaan
axis ununperceivedperceived bybv us andanol which conidcould
only be detected by the most careful obser-
vation and experiments

aaAs a man passing down a river carried
by a smooth current would be obliged
to refer to the shore to determine whether
he were in motion so imanamana who would
satisfy himself whether the earth be in
motion must refer to objects in the beavheavensens
unconnected with the earth if tthebe heavaheavenly
bodies consconstantlytautly shift their position in re-
gard to the earth hahe iats forced to conclude
that either the beaheavenlyvenly bodies themselvesvei
are in real motion or else ifit theyare station-
ary that the earth must be in motion or if
both be in motion that the phenomenon is
the result of their relative motions hence
it is not easyemy to concouconcludecladeelade from such obser-
vations alone whether it be the earth or the
heavens that are really in motion

by referring to thetha starry heavens above
us we see themthenh apparently in motion from
east to west let any one ghowho wishes to
behold this magnificent scenery addund be-
come acquainted with the apparent motions
of the stars station himself on some clear
evening in a convenient position facingr the
ssouth aeletiett him fix his attention upon those
stars which are near the southern horizon
and he will preceiva thadthat they will not re-
main long above the horizon they ariseariso justjast
east of the pointpolut where the meridian cutscats
the southern horizon ascend gradually to
the meridian where they attain their greatest
altitude and then gradually descend and
finally set at a small angular distance west
of thetha meridian daringduring the short time of
their visibility they appear to describe only
thetha small upper segments of their diurnal
circles

let him next turn his attention to thathat
quarter of the horizon between the south
and east and he will behold a succession of
stars andana clusters of stars rising one after i

another as if they cameemme out of the earth at
different points along the horizon the fur-
ther their rising from the south the
larger will keefee the segments of their circles
which they will describe above the horizon
and the greater will be the length of time
that thoythey will remain insightin bightsight each star
will attainattala its greatest altitude on the mer-
idian and will set precisely as many de-
grees to tiiethe westward of south aaas they rose
to the eastward those stars that rise ex

the eastemt wiliwill set exactly inia the
westgestandwestandand will describe semi circles nearly

i n twelve hounshours
next let him carefully observe those

stars whichchriseeuriseriad between the east and north
eeastast ppointsJ oc the horizon and he willwiil fandfind
ththatat they remain above the horizon more
than twelve loulshours that the various seg

mentmenta which they describe are greater than
semisemicirclecirclescircle and that they descend behind
the westerwesternnr horizon as far to the north of
westvest as they rose north of east those
stars which come to the meridian directly
over our headsbeads and whose zenith distance
does not exceed nine degrees north will
remain above the horizon nearly twenty
four hours and their visible diurnal arcs
will be nearlypearly the whole circumferences of
circles they will sink below the edge of

a little to the west of north
behind which they will remain only for a
few minutes and then they will rise again
as far on the eastcast of north as they set on the
west while all the balance of the stars in
the northern regions will appear to de-
scribe entire circles around one point inia
the heavens called the polebole this polar
point is on our northern meridian and is
elevated above the north point of our hori-
zoncaboutabout degrees being the same as
tuethe latitude otof owrour city all thathe heavenly
bodies within 40 degrees of this polar
point never rise or betset to us in describ-
ing their diurnal circles they comebome to the
meridian twice at equal angular distances
from the pole at which times they are due
north of us they approach the upper
meridian from the east and then gragraduallydually
descend in semibemi andaud appaapparentlyren tI1y ap-
proach the lower meridian from the west
at which point they beginbagin again to ascend
in the semi diurnal arcs which are oilon the

i east of the meridian until they again at-
tain

at-
tala their greatest altitude on the upper
meridian the polar point seems to be the
only one in our northern sky but what is
in apparent motion this point is not
marked by any star but is purepurelyy an im

immovable centrocentre A bribrightabt star
called the pole star is situated about one
and a halfbalf degrees from this centre andandoede
scribes a very small circle around it in the
same time and in the same manner as the
rest the diurnal circles of the stars seem
to diminish or become smaller in propor-
tion to their distance either north or south
of the equinoctial plane prom these ap
rearances we may reasonably expect that
there is another pole of the heavens in the
south situated directly opposite the north
pole belmbeimbeing as much depressed below the
southsouthernern horizon as ouroar pole is elevated
above the northern

let any one who wishes to satisfy him-
self upon this subject by observation
travel to the south and as hebe proceeds to-
wards the equator hobe will behold the stars
which are just above the northern hhorizonorizon
begin to sink below it while newnow stars
which perform their diurnal circles below
the southern horizon will be brought into
view when he basbag arrived atthe equator
behe will perceive all the stars of the firma-
ment both in the north and in the south
describing semi circles and remaining
nearly 12 hourshoura above the horizon when
be arrives at the same distance south of
the equator that we are north hebe will ob
serve a point in the heavens elevated
degrees above the southern horizon around
which all the heavenly bodies in the sousouth-
ern

th
regions circulate from eastemt to west

exhibiting Atheallali the phenomena manifested
in our northern regions as seen in this
latitude this point is called the south
pole of the heavens ifit he turns his eyes
to the north he will find that our north
pole and aliall the circumpolar stars have
sunk beneath the horizon and willvill no
more in that latitude render themselves
visible

the astarstars that now paspass over our teadsreads
will rise and remain a few minutes above
the horizon and then set below it all
the heavenly bodies north of the equator-
ial circle will present the same phenomena
to him that those south of that circle do to
us and all the stars inia the southern hemis-
phere will exhibit to him the same appear-
ances in theirtheli apparent notions that those
in the northern hemisphere do to us

all the heavenly bodies which we see set
behindbehina the western horizon will pass
under the earth and rise againagala in the east
if any one will have patience to watch the
stars during along winters night behe will
in the morning behold the same starstars3
rising in the east which he saw early in
the evening setting in the west and the
upper and lower hemispheres of the hea-
vens will be gradually and successively
brought to his view the precise time in
which every star performs its apparent
diurnal revolution around the earth is 23
hours 56 minutes and four seconds this
is called a sidereal day and is 3 minutes
and 56 seconds shorter than a mean solar
day the cause of this difference we shall
hereafter explain

our earth seems to beatbe at rest while the
starry sphere enclosing us seems to rotate
around us from east to west but if we sup-
pose the stars to be at rest and the earthearlb to
rotate upon an exis from west to east all
the phenomena which we have described
will take place in the same order and in
the same time these phenomena thethere-
fore

e-r
when considered alone do not deter-

mine whether it is our globe or the starry
sphere that is ifflun rotation one or the otharother
ieit must be

the grand object which the almighty had
in view in producing these diurnal move-
ments was the alternate succession of day
aud nightnights this important end could be

i obtained by a simple rotation of the earth
upon its axis instead of causing the sun
and innumerable other worlds to revolve
around us the planet jupiter though
fourteen hundred times larger than the
earth moves around its own axis inili a litilelittle
less than ten hours saturn is nearly a
thousand times larger than the earth yet it

urns on its own axis onceoneeonce in ten hhoursours and
i half the inhabitants upon the surfaces
f thesathese planets will seebeeseethethe starry heavens

revolving around themthemiathemlala a
position and with more than twice

thebe velocity that they appear to have round
the surface of our earth if noc informed
to the contrary they might suppose that
the motion of the sunsan and stars around
their axesases was real whereas we know
from observation that the succession of
day and night upon those planets is pro-
duced

ro
by their own rotations if taethen

day and night upon other planets is caused
by their own rotation why may not our
day and night be occasioned in the samesarno
manner Is it reasonable to suppose that
our globeobe is an exception to the general
law of rotation which we know obtains in
many of the other planets if the mauimaulmagni-
tude of our globe be an objection to I1its ro-
tation then the magnitudesmagnitude of jupitercupiter and
saturn which abeaieare a thousand times lalarger
would be a far greater objection tot0 their
motions if any one I1 suppose that the earth
must not move because of its mamagnitude
let him turn his attention to the sun
which is about times larger than
the earth and yet he turns around upon
hisbis own axis in about twenty six of our
days

moreover if thothe earth has no diurnal mo-
tion that vast luminary must fly around us
every 24 hours performing a revolution of

of miles everydayevery day and all this
merely to accommodate the inhabitants of
our little globe with the blessings of day
and night no wisdom would be displayed
inia such an arrangement of things when
we stand berbrbefore a fire andrishand wish to warm
different sides of ourselves how shall we
the most easily accomplish it it can be
done in two waysvaye by utattachingtaching a piece of
machinery to the chimney anaand moving the
fireplacenirefire place fire andana all around us we may
be equally and alternately warmed on dif-
ferent sides but how much more simple
would it be to merely turn round our-
selves and let thethe chimney and fireplacefire place
remain stationary the rotation of the
earth therefore in order to elpeexperiencefience the
benefits of the heat and light ortheot the sun on
its different sides is infinitely more simplesimpie
and displays inninfinitelyfinitely more than
to10 supsupposeose a revolution of that vast body
arounaronnaround us

another presumptive argument against
the diurnal movements of the heavens
being rearew is that the sun moon and stars
have nearly the same period of revolution
though they are bodies of different magni-
tudes and are placed at different distances
the sun is times farther from us than
themothe moonou saturn is abouabout ninonine times the
sunsclaril6 distance from uus the planet nep-
tune is more thauthan a thousand million of
milesmilea beyond uranus the nearestnearest fixed
stars are times furtherfarther off than nep-
tune and many of the telescopic stars
must be at least 1000 times more distant
than those seenteen with the naked eyeeje the
most of these bodies and probably all dif-
ferr nonot 0onlynZ in their distances butbuc in their
magnitudemagnitudes now howbow is it posspossibleblebie for us
to conceive all these bodies to revolve
around our globe in the short period of
twenty four hours why should they all
havebave about the samesaine period when they
differ so immensely in their distances
why should the sun travel times faster
than the moon why should the planet
neptune travel thirty times fasterfasten than the
sun or why should the nearest d stars
fly times swifter than neptune can
we for a moment believe that there are
bodies in the universe that fly

times swifter than light without accom-
plishingshing any useful purpose whatever by
their inconceivable velocities all these
impossibilities must exist if we admit the
apparent diurnal motions oflf the stars to
be real these arguments ifit not demon-
strativestrative carry with them an ir
conviction that the diurnal motion must be
referred to the earth and not to the heav-
ens

it is a principle of mechanics founded on the
laws of motion that the more distant a body is
from a central gravitating force around which
it revolves the less will bobe its orbItuai velocity
and the greater will be its period of revolution
under the present laws of gravitation all bodies
which do really revolve around the earth must
have velocities which tarvarvaryy according to thothe la-
verse

in-
verse square roots of their distances that Is
bodies situated from us 4 times the distance of
the moon will have only ai the velocity that the
moon has because that apA is the inverse square
root of I1 those which are 9 times further from
us than the moon will have only valilill of her ve-
locity 16 times the distance wlmuf give yai the
velocity times the distancedistancefcep one tenth the
velocity the distance of the sun being
times greater than that of the moon would re-
quire only a velocity of one twentieth of that of
the moons in order to balance the centripetal
force of the earth gravitation consequently itA
the sun and moonemoona apparent diurnal motions ba
admitted as real be would have a velocity
times too great for the earths gravitation in
order to get round the earth as soon as the moon
hence the suns diurnal period compared with
that of the moons would be times shorter
than it should be according to the known math-
ematicalema principles of mechanics but even the
moons diurnal period if performed in one day
Is about 1aa times too quick to balance the cen-
tripetaltripetal force of the earths gravitation and
therefore the suns true perlperiperiodocioct compared with
the moons true period would be 27 times SW
or more exactly days which reduced to
yearsears would be years and suosuu davsdays the in-
tensity of gravitation at the earths surface has
been determinedet by experiment and knowing
the earths radius it Is a simple problem in me-
chanics to calculate tbthee period which a body must
have to revolve around the earth near its surface
without falling this would be 83 minutes and 2322
seconds now if gravity Is a force which varies
Inverely as the square of the distance as it inalnamay
easily be proved to be then it may easily be catcal-
culated how far all bodies must be placed from
the centre of the earth in order to have their

periods equal to the diundiurnalnainal period bttyof the stars
this distance Is13 only miles andrioneandana none of the
bheavenly bodies must be placed any nearer or
urtherfurther off than this if so their periods mouldwould beI1lessess or greater than one day and as it Is known
thatthat none of them are placed at that distance
we know that their apparent diurnal pernodperiodsUre
notrenotnob re 4L this then is a demonstration of the
diurnal rotation of the earth to all persons who
are capable of solving these mechanical prob-
lems

another demonstrative evidencee that the earthsearth
has a diurnal motion may bono obtained from ex-
perimentperiment letalet a ballbal 1 be drope dirom the top of
a high tower or precipice liif th marthwarth has no ro-
tation it willviii fadfan to the surface
of the earth but ifu it has a rotation from west
to eastcast it willwiliwill failfall a short distance to the east of
the perpendicular line at the foot of the tower
this is occasioned by the unequal velocities of
the bottom and top of the tower resulting from
the earths rotation for instance the bottom of0
a tower or perpendicular precipice one half of a
mile high situated on the equator and beinbeing
nearer the centre of motion thanthlin the totop bouffwould
move slower than the top which Is offhalfhaic a mile
further from the axis the time of falling
would be about 13 seconds during which timatime the
top of the tower or precipice would describe an
arcaboutZ inches longer than the arcare described
by the bottom and thetee ball partaking of this
velocity when it first leaves the top will fall
aboutva inches eastcut of the foot of the perpen-
dicular line the greater the height from
which it falls the greater will be its deviation
from the perpendicular Eexperiments of this
nature have been performed with the greatest
accuracy and the results have proved beyond
all controversy that the earth really has a di-
urnal rotation iromfrom west to east

this grand fact has also been demonstrated by
pendulum experiments in different latitudes but
time will not permit in this lecture to examine
the curious and most remarkable phenomena re-
sulting f rom thisfhi species of evidence

BISHOP WM PRICE 0 of newton called
upon us this morning and from him we
learn of the progress is being
made in that quarter by the people
like many other places newton has
sufferedbuffered severely from ravages of grass-
hoppers it is thought that they laid
some eggs there this last fall buehue it is
hoped and generally thought that they
were not very numerous the good
land of the settlement not being in one
body the settlers cannot farm and fight
the grasshoppers with that success
which residents of other places do who
have good land in abundance in a com-
pact body the people contemplate
fencing several hundred acres of farm-
ing land on the north of their settle-
ment which they think will be good
for cultivation and the prospects for
ththe coming seaseaonseasonon they think rather
favorable A operativecooperativeco sheep herd
was organized at newton this last failFall
to which meloo citizens of other bettlesettle
mentmenta shavehave sent their sheep the range
iiiin that vicinity being the destoest in the
county

from bishop price we gaingaira thetha grati-
fying intelligence that inethehe bishopsBships of
utah county met on fidayfadayfriday oon
last at provo city asgs a Commitcommitteeteette to
adopt measures for the formationformatiozi of
operativecooperativeco herds of cattle horses and
sheep the subject waswaa mooted atdt the
regular bishops meeting four weeks
previously and the bishops of each
settlement were appointed a committee
to taketakeihekethethe subject under consideration
on friday an organization watiwatienn ticked
by the nomination of bishop M tan-
ner of provo as Prepresident of the utah
county cattle horsesborses and sheep co-
operative herds bishop A 0 smoot
nominating himbim he himself having so
many other duties to attend to thatthad he
could not accept the position of presi-
dentdeiadeio and bishop W bringhurst of
springvilleSpringville asis vice president A di-
rector was aiooaleo nominated for each
settlement iuin the county brother
chipmanChipmau of american rorkbork I1 and bro-
ther tanner of paydonpayton were proposed
as superintendents of the herds
tbtheyey will take the gelerak charge of the

of its removal will select suit-
able

i

herd grounds hire herdsmenn and
attend to ailall other business connected
with the management andband care of the
ststockocke it was also suggested to havehavo a
farm in connection so usas to raise the
necessary feed forfur the stock another
meeting has been appointed for thath first
monday in march to perfect arradarrange-
ments

e

it is feltfett that the formation of theseanesefi
operativecooperativeco herdsberda willwili babra ut tendedattended 1withah
the happiesthappihappl esteat resultsresultk there is oneoueontexex4
cellena effect to which bishop pricerprice
alluded that will follow this organorganizerizOr
tion namely the extinguishing of laca1I
jealousies between settlements onlac
count of herd grounds the g af
the coubry haabaa narrowed athethe ranranges9es
for stock until there is but littielittle room
left for it and it has required good
management and brotherly kindness to
keep down feelings of contention as to
the rights of neighborhoods to particu-
lar spots for graziulgrazi ug purposes these
general operativecooperativeco herds will amalga-
mate the inhere ts bfoaf the people and
effectually prevent the growth of selfish
and divined feelingsfee liuga upon the subject of
stock on this account we hallhail suchfuch
movements with ogalovalreal plpleasureeure we
are a united peopleeople onon religious ques-
tionseionss letiet us become united in what are


