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In our former lecture many evidences
were examined whieh demonstrate the ro-
tatory movement of our globe. Its diur-
nal rotation may als6 be proved to exist
irom “a careful consideration of its true
figure. When we loosely speak of its fig-
ure, we represent it to be a sphere—a globe,
because it so nearly apgrumn' ates tosuch a
figure: and it is only by the most careful
observations and measurements that we
find anﬁ deviation from a sphere. Indeed,
before the days of Newton, the earth was
generally supposed to be a perfect sphere,
gut that g:al: philosopher demonstrated
that a globe composed in part of fluid
materials, could not have a rotation upon
an axis without changing its figure, LYy
having its polar diameter shortened and
its equato diameter increased. His cal-
culation showed that the earth, if it rotate,
must be flattened in its polar regions in
the shape of a turnip, or an orange. Sub-
sequent observations have verified his cal-
culations and theory to be true; and the
earth is no longer, in strictness, considered
a globe, but an oblate ellipgoid or spheroid,
haﬁ:‘iﬂtha diameter which coincides with
the 1-300 shorter than the equatorial
diameter,

It will be seen that the oblateness is so
small that it does not differ much from a
sphere., If we held in our hand a wooden
model of our globe, whose diameter at the
equator was 15 inches, the Polar diameter
would lack only 1-20 of an inch of being
the same length—a quantity so small that
it ¢ould not ona;lbly be detected by the
eye, but would require very nice, delicate
n:ltaiae‘ummanta to show its deviation from a
gio ;

For the purpose of determining the elli
ticity of tge earth, commissioners of Tarli:
ous nations have n appointed by their
rea'fctha governments, and fuarnished
with the best of instruments to measure
arcs of the meridian in different latitudes
in various parts of the earth. By acom-
Fouseh that the lengsh of & deEree InGrene

0 e length of a degree increases
with the latitude, being the least at the
equator and the greatest at the poles; there-
fore, the curvature of the earth’s surface
must be greatest at the equator, and must
decrease with the latitude, and be least at
the poles. These meridional sections which
pass through the poles, cutting the equator
at gfht angles, areellipses; and the geome-
trical properties of an ellipse are such that
we are enabled to assign the proportion be-
tween thalangtlégn ufit: major and minor
axes, corresponding any proposed rate
of variation in its curvature; and having
determined the proportion of the two axes
or diameters, we can still further determine
their absolute lengths by knowing the
length of a degree in any given latitude,

Mr, Airy, by a combination of 13 different

.arcs, measured in different ts of the
earth, has determined its elliptidity and
given the diameters as follows:
Miles.
Equatorial diameter - - - T925.648
P Diameter - - - - 7809.170
Polar compressions - - - 26.478
Proportion of diameter as 299.33 to 208.33.
Mr. Bessel has more recently calculated
the same from a combination of ten of the

measured arcs, and his results do not differ
from the diameters as given by Mr, Airy
the 1-16 part of a mile,

¥rom a comparison of the above diame-
f®rs, it will be seen that the equatorial
regions of our earth are about 13 miles
higher or more distant from its centre than
the polar, This ascent from the two poles
towards the equator is not sudden, but
gradual, the elevation increasing at an av-
erage rate of about one mile in every 6
deg. 48 minutes, of difference of latitude,
or 1 mile in 470, In traveling from the
equator tethe poles, there wm:llg be a rapid
descent of 11 feet per mile., The Gulf of
Mexico, at the mouth of the Mississippi
river, is 4840 fest higher than Balt Lake
City; and the Aflantic and Pacific oceans
at the equator are elevated more than 5
miles above our city, and more than 33
miles above the hi peaks of the moun-
tains which bound our walley on the east.
The mouth of the Mississippi river is more
| than 1 mile higher than the city of S,

Louis, which is E%tnated uponits banks some
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700 miles to the morth. Its mouth is also
several miles higher than the tops of the
higest mountains from which it takes its
rise. The equatorial ocean is 13 miles
higher than the Arctic and Antarctic
oceans. All these are phenomena arising
from the spheroidal form orthe globe.

When we s of different mountains
and places g elevated above the sea
level, we have n@'reference to their rela-
tive elevations ethe centre of the earth,
unless when compared with that portion of
the sea which has the same latitnde as the

laces themselves. When we “{ our city
Fﬂ elevated 4300 feet above the sea level, we
do not mean that itis so much higher above
the centre of the earth than the equatorial
or polar seas, but we mean that it is so
much higher, or more distant from the
centre of the earth than that portion of the
sea which is in 40 deg. 45 minutes ef N, lat-
itude. That protuberant mass of land and
water which envelopes eur spheroid at the
equator is more than 2} times higher above
the poles than the highest mountains upon
the earth are above the sea level.

Perhaps some of this audience ma.f be
startled at these declarations and ready to
call them in question as being contrary to
their experience. How, it may be enquired,
can water run up hill? Or how can the
Ereat ocean be prevented from rushing

own from the equator to the poles? If
there is an average of 11 feet fall per mile,
how can water be kept from descending
such a declivity? We answer,that it is the
diurnal rotation of the earth upon its axis
that preserves the earth in its present form,
and maintains the waters in their pres-
eat state of equilibrium, and that causes
the water of the Mississippi to run up an
acelivity on its ascending jonrney towards
the equator. Waere if not for the rotation
of the earth, the great protuberant mass of
the waters would rush down from the tor-
rid zone with awful and tremendous force,
inundating the highest mounntains in the
temperate and frigid zones; the foundations
of the great deep for hundreds of miles
each side of the equator would be laid bare,
and a zone of dry land would appear en-
circling the whole earth from east to west,
connecting the equatorial portions of the
eastern and western continents — while
their northern and southern portions would
be overwhelmed in the midst of two great
polar seas, The surface of these seas
would no luntﬁier maintain their elliptical
form, but would take the form of a :pll)lum;
every part being equally distant from the
centre of the earth,

The equatorial continent thus formed,
would in the lapse of ages be worn down
by the constant action of the seas, rains,
&e.; and the worn off fragments and parti-
cles would even be scattered over the
bed of the oceans in the form of E;Jblﬂ
sand and mud, which would, like the fluid
Fort.iuna of the earth, seek their own level
n the deepest portiens of the polar seas;
and in this manner the flattened portions
of the solid spheroid would become round-
ed, and the whole earth, both solids and
fluids, would assume the spherical form;
and thus, in the course of millions of ag
under the laws, if ne rotation ex-
isted, the solid portions of our spheroid
would become covered with a spherical
ocean of uniform depth. Geolegical
are said to afford abundance of evidence

at Eillﬂ axéuﬂng continents and islands

ve all un ne changes as great as the
one which we:gﬁnvﬂ just ;described; they
appear to have been, more than onece, tcrn

into tinm' rad&med tt:l potrd;;, sub-
merged e great deep,and then by some
re-construeted and made new.

Let us next consider the case of a per-
fect globe of the magnitude of our earth,
covered with an ocean of water of uniform
depth, composed of materials of uniform
density or, at of a density increasing
ata uniform rate from the surface to the
cenfre. All the es of such a globe,
if at rest. would be ina state of equilibrium,
Now let such a globe begin by degrees to
rotate upon an axis; let the rotation be
accelerated until it shall perform one revo-

ution in 23h, 56m, 4s,; it will then have a

blo&ityequ:ltothaeart.h. Whantaig
rotation commences, each particle, situa
without the axis, would have a '
force, or a tendency to recede from the
E.ry in proportion to its distance from

Near the poles where the centri

force at the surface of the Elnbe is the
weakest, it acts at nearly right angles to
the force of gravity; the watery fluid under
the influences of these two forces would be
urged towards the equator; as the water

roceeded umpon its journey, its distance

rom the axis of motion would be increas-
ed and its centrifugal force wounld conse-
quently be more powerful though it would
act at a disadvantage in c uence of its
being more in opposition to the central
force, that is, forming a greater angle with
it than when near the poles; but still the
direction of the resultant motion would be
towards the equator., The obtuseness of
the angle under which these two forces
operate would comtinue to increase from

the pole to the equator, at which place the
centrifugal force would act in op-
uent-

Fﬂaiﬁun to that of gravity, and
the particles would have no more ten-
ency to proceed either to the north or
south; but the whole effect of the
centrifugal force now would be to render
all bodies specifically lighter by their up-
ward tendency from the centre. | .
Under these circumstances it‘? gasy to
perceive that theglobular of the ocean
would not any longer be the form of equi-

librium, and that the ocean surrounding.
the two poles must, in obedience to the

laws of motion, pr« towards the equa-
tor and there form a protuberanece of a suf-
ficient elevation to counteract any further
motion of the fluid particles, arising from

the centrifugal force of rotation. The form

thus assumed by the fluid ocean would be.
an oblate spherord, which would be a per-

manent form of eauﬂihrium as long as the
rotation continued uniform. And it is also
easy to conceive that the solid nucleus of
the earth for thousands of miles aroand
each pole would be laid bare, forming two

great polar continents, while the ocean |

would encircle the whole earth, forming a
belt or zone several thousand miles in

breadth, of which the equator would be in
the midst.

These polar continents, as we observed
concerning the equatorial continent, wonld
in the lapse of man become worn
down and reduc to pebbles, sand,
mud, &c.,and be subme beneath the
ocean where, under the same laws of force
and motion which govern the fluid ele-
ments, it would be carried towards the
equator and arrange ifself in a spheroidal
form similar to that of the ocean with
which it would be enveloped. Thus the
whole earth would be covered with an
ocean of mearly uniform depth, and both
the solid and fluid portions would be in
equilibrium, having a degree of oblateness
sufficient to balance the combined effects of
the centripetal and centrifugal forces. If
by any means the rotation should be in-
creased, the oblateness would be increased;
the fluids upon the surface would first yielti
to the impulse and afterwards the solids
would, by a slower process, arrange them-
selves in the form of equilibrium aceqmo-
dated to the increased ‘degree of ' rotation.
S$hould the rotation be decreased down
to its former wvelocity, an ' equatorial
ridge of mountains would be formed.
Should an increased or decreased
rotation take place before the solids had
time fally to arrange themselves 'in the
form of equilibrum, theconsequence would
be, that rid or continents would be
formed in ¢ nt latitudes which in

laces that were of a softer texture might
be worn down and submerged beneath the
sea, while those of a harder and more un-
yielding nature m.lg:lt still be standing
above the surface of the water in the form
of continents and islands. 'We do not pre-
tend to state that this is the iway that the
continents and islands of our earth have re-
ceived their present form and tien; but
wemerely state that such would be the na-
tural tendency, were the earth to receive an
addition or diminution to its velocity of rota-
tion before the solid nucleus had time to
fally accommodate itself to the different
forms of equilibrium, corresponding to its
different states of velocity., Wh the
velocity of rotation has ever been greater
or less than at the Ermnn time, we have
not as yet discov any means of ascer-
taining.

- The fact that dry land and mountains do
exist near the equator, elevated several
thousand feet above the sea, would seem
to indicte that the velocity of rotation has,
at some former period, been greater than
at present; otherwise there must have been

some sudden convulsion safficiently great to
upheave from the bosom of the deep
the solid portions of the earth to the present

elevations in those regiops. Observation
shows that there has been no ceptible
in the period of the earth’s rotation

change
'duringotha last 2,000 years. If our earth were

ag when the rotation was first im-
pressed upon it, its period must have been
shorter, or its velocity greater than it would
be after having assumed the spheroidal
form, for the ocean from the poles
where the centrifugal force is the least, and

roceeding to the equator, where that force

the would.dnring its progress, be
constantly accelerated in an eastern direc-

tion by virtue of its increased distance from
‘the axis of rotation; the acceleration at first

would not be sufficiently mﬁ to keep up
with the velocity of the spherical mass over
which it was passing; consequently it would
lag behind, producing a rapid current to-
wards the west, which, combined with the
current proceeding towards the equator,
would in the northern hemisphere incline it
to the southwest, and in the southern hem-
isphere towards the northwest, These cur-
rents acting upon the spherical form of the
earth over which they in a direction
from east to west conluary to that of rota-
tions, would have a tendency to retard that
rotation. The momentum ed by the
protuberant mass brought from the poles,
would be exactly equal to the momentum
lost by the whole sphere, Mathematicians,
by knowing the proportions of the masses
and velocisies, could easily calculate the
original velocity and period of the earth’s
rotation as a globe, from its preseat velocity
and period as a spi:lernid.

Among the numerous phenomena resulf-
ing from the rotation of .the earth may be
mentioned the diminution of the weight of
all bodies in proportion to the amount and
direction of the centrifugal force with
which they are affected. At the equator the
decrease of weight is the greatest, amount-
ing to 1-289 of its whole gravity.

' The exaect amount of the ceatrifugal force
can be calculated if we know the dimen-

sions of the earth and the time of its rola-

on, For instance, at the equator all bod-
ies on the surface of the earth describe an
arc of about 1,028 feet in one seoond of
time; this arc deviates from a straight line
or from the tangentabout # of an inch; and
a body will fall during one second about

609

. 193 inches. Duaring the time that a body

would fall, by its weight, 193 inches, it

would haye an upward tendency of 3 of an
inch caw hj; the centrifugal force. This
Fofani nearly 1-280 of the whole

distance ugh which a body would fall

| in one second if the earth were at rest,

Hence a body would fall in one seeond 193
Jinches if there were no rotation, and 192%
inches with its' present retation; the down-

‘ward tendency being diminished # of an
inch by the tendency to recede from the
centre in the dlreeg on of the

Henece, also, bodies that weigh 288 lbs, at
the equator, would weigh, at the same
place 2589 1bs, if the rotation did not exist,
and theearth were maintained in its present
shape. As you recede from the equator to-
wards the poles, the centrifugal force dim-
inishes and the weight of bodies increases.
The rate of increase being as the square of
the sine of the latitude; for instance, if we
were to purchase at the equator 455 1bs of
gnld dust or any other substance; and bring’
t to the latitude of our city, it would weigh
456 1bs., increasing one pound by the in-
crease of gravirt{l; 194 1bs, at the equator, if
transpeorted to the poles. would weigh 195
lbs, Thus it will be seen that the fraction
1-194 expresses the excess of polar gravity
over the equatorial. ,
There are two m}uaes IE: the intgraatﬁe tl?f
vity in going from the equator e
gr?aa?{ma is the diminution of the centri-
ugal force, and the other is the elliptical
form of the earth, . This form alone, inde-
pendent of the centrifugal force, would, at
the poles, increase the weight of Maa 1-590
part; this added to 1-289, the {raction éxpres-
sing the increase of weight when the cen-
trif forge is redu to nothing, be-
comes eqyal to 1-194; that is 194 1bs, at the
equator, il transported to the a{'ﬂlﬂ!, would,
in consequence of its removal from the in-
fluence of the centrifugal force, receive an
addition to its weight amounting to a trifle
over g ofa pound; it would receive
another addition to its weight, arising from.
the elliptical figure of the earth, amount-
ing to a trifle less than 4 of a pound; from
both of these causes it would weigh just ene
1b. more than at the equator.

The variation of that force called weight
or gravity, in different latitudes, may be
very accurately determined by ascertain-
ing the velocity with which a body fallsin
a given time, one second. One of the
best methods of ascertaining the volocity
is furnished wus by the principles of me-
¢chanics, It has been mathematically
proved from mathematical principles,
that if oneand the same pendulum be made
to oscillate in different parts of the earth,
that the squaresof the mumber of oscilla-
tions in equal times at differentjstations
will be to each other as the intensities of
the force of gravity at these stations, For
instance if at the equator, a pendulum of a
certain form and length, make 86,400 oscil-
lations in 24 mean solar hours, and when
transported toSalt Lake City,it is found that
the same pendulum makes 86,495 oscilla-
tions in the same time; then we know that
the intensity of gravity at the equator is to
the intensity of gravity at this city as the
square of 86,400 is to the square of 86,495; or
as 1 to 1.0022; or in other words, a mass of
matter weighing 10,000 1bs at the equator
will weigh at this place 10,022 1bs.

Great numbers of ex ts of this
kind have been made with the greatest
possible in all accessible latitudes;
and by these means thelaw of the variation
of gravity in different latitudes bas been
developed, by which we are enabled to cal-
culate w[thout -any further observation,
the difference of the weight of bodies in
different latitudes; and by knowing the
difference of the intensities of this force at
different latitudes, we can calculate the
true figure of the earth, and the d of
its oblateness without measuring an - of
the meridian, Who could have sup
that by the simple escillations of a clock

yendulum, mathematicians could sit in
heir chairs, and determine. the quorq
tions between the equatorial and polar di-

ameters of our earth? But thisis only one
among ten thousand wonders opened to us
by the skillful application of that d

key called Mathematics. It is hi hly%
factory to know that the shape of our earth
as ascertained by pendulum experiments,
agrees with the shape dedu from the
measurements of ares of the meridian, And
thus from two entirely different proecesses
we arrive at the same great conclusion;
and having thus demonstrated that the
earth 18 an oblate spheroid, we know that
it must bave a rotation upon its axisin
order to preserve the spheroidal form, so
far, af least, as the fluid portions of its sur-
face are-cencerned,
This may de illustrated by a very simple
.experiment within the reach of any one to
perform. JAf a pail, Eartia]ly filled with
water; be spspsended by along string, and
made to revolve swiftly around, the water
within will be seen to arise around the sides
of the pail, while the centre will be pro-
rtionatelyldepressed;the greater the revo-
ution the ter will be the depressionjof
il the higher will the water
e interior sides of the pail;
is simple illustration, we can
can be made to run up hill
of the pail; and when it has
nce ascended, how its surface maﬁ' be
Ew.m' tained in the form of a steep declivity
by the continued rotation. As the water
around the sides of the pail is maintainey
at a greater elevation than at the centre or
axis of the rotation, so is the water atthd
equator maintai_ned at an elevation or
thirteen miles above the water at the poles

arise aroun
here then,
seo how w
from the



