THE DESER

Now if the earth revolved around the
sun in a circular orbit with the sun in the
centre, his apparent diameter and distance
would be precisely the same the year round.

But from the above numbers, it will be
clearly perceived, that the situation ofthe
‘sun within the earth’s orbit is Eeceniric,
: 'the FEecentricity amounting to 0. 01675, or
%\ . nearly 1-60 of the mean distance. These
' observations and calculations do not dem-
Bt onstrate that the orbit ot the earth about
B tho sun is not a circle, but they merely
demonstrate that the sun is placed nearly
1 - 60th of his mean distance from the cen-
—= tre of the orbitf.
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'earth’s orbit, let the sun’s apparent diameter
be taken when heis at the ning of each
of the twelve signs in the ecliptic,or in other
words, observe his apparent diameter for
'every 30 deg. of longitude; from these ob-
servations, calculate the proportional dis-
tances corresponding to e ntfgurant
diameters, assuming the mean tance

ual to 1,00000, With these data the form
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direction, during which the weather vane'

i the ecliptic througn

In order to obtain the true form of the 'side of the equator.
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times. If the velocity of the

ET NEWS.

clination of its plane to that of the equator | ellipse in

whlchinaqnalm%“ 277 80", earth were uniform, this could not take place:
- for the Radius Veetor as it increased in P
The Poles of the Ecliptic are two points would, with equal velocities, describe -y L‘h_

in the heavens 90° distant from the eclip- | creased arca: therefore as the Radius Vector in-

tic, the line joining the poles 1s at right | creases in len the velocity of the earth must
au&lmto the plane of the ecliptic, and is | decrease in Ef:%:lllz' a meomug as to have the

ineclined to the g 1 areas swept over in equa es, exactly equal.—
to the obll{:gg :fﬁ: &gltipat'i::}_ - Consequentlythe areas deseribed must be pro-

ual
oqrhﬂ vernal Equinox is that point in the portional to thetimes. This is the law of the ac-

tual velocity of the earth in its orbit.
acliptic intercepted by the equator through |  All we have 1

All we have stated thus far glves us no infor-
‘which the sun apparentl ses from the | mation in regard to the mode of obtaining the
south to the north side of the equator.

true distance of the earth from the sun. We
The autumnal equinox is that point in | have heretofore merely assumed the mean dis-
which the sun appar~

tance to be equal to unity; and pointed out the
asses from the north to the south

method of determining the proportional distances
in different parts of its urb?t-.la well asthe law
of its proportional veloeities. But these pro-
portionaldistances and velocitiesdo not inform us
Eﬁmhﬂr tii_a;glunuTtgn miles off, mmw
lions o es. persons unacquain

lar distance east of the vernal equinox. the ples of trigonometry, it may seem im-

The da%lli:t:ﬂon of a laanranly body is its poes ng& :li:.keu.:ﬂre the dBi‘nJi.i:ce tctt ;;1 inaoces-
angular nee n ethesun. mus admitted

uator. PO JmOTIL 60 TNS- Of! .the that the results derived from trigonometrical

he longitude of & heavenly body is its calculations do, with the greatest accuracy, cor-

respond with actual measurements where the
angular distance reckoned eastward from uhjgcuu are accessible, and therefore, it cannot
the vernal equinox on the ecliptie,

ently

The right ascension of a heavenly body
is reckoned on the equator and is its angu-

will deviate more and more from the north |
towards the west; and at the end of three
months the direction of the car will be due
west, or at right angles to the truedirection
of the wind, the deviation of the vane will
now be at its maximum, pointing about each other of thirty degrees; connect the
20" of a dﬂgrﬂﬂ west of north. As the car extremities of these distances by continuous |
describes the next quarter of the circle, the |eu:ves; it is evident that this will be a cor- |
weather vane will gradually recede back  rect representation of the orbit of the earth
again, and at the end of the second quarter aboutthe sun, The curve thus constructed
‘the direction of the ear will be due north, | will be preceived to deviate trom & circular
and the vane would point out the true ﬁfu.re, ing longer than it is broad, that is
direction offhe wind, In the third quar-|of an elliptical form, The point represent-
ter, while the car is going from the west fo |ing the position ofthe sun will not be in the
thé north point of its circumference, the |centre ofthe ellipse,but will be in one of the
dogooes 15" the Cust of Borih, and s the|unont 13U PAFCof (b meshs AABES o e
abon of the mean ce of the
end of the third quarter the’ direction of|sun from the earth.
the car would be due east or at right angles | This representation will be still more ac-
to the direction ofthe wind; and the devi- |curate ifthe sun’s longitude and apparent
ation of the weather vane would again be |diameters be observed a greater number of
al its maximum value, namely 20" east of | times during the year; as for instance,ever
north, During the last quarter the wind |day, and his proportional distances cal-
would a ga.ranﬂy recede again towards its ted from the observed diameters ac-
true pou{ on; and having performed one |cording to the above rule; for then, if each
entire revolution the direction of the car |of these 365 proportional distances be drawan
would again be due south and the vane|from any point ona sheet of paper, makin
would again point the true direction of the |angles with each other equal to the obsery
wind, Thus a true north wind would, by |daily differences of lm%qltuda, the extreme-
the motion ofa car in a circle, appear to |ties'of these lines will determine a greater
oscillate each side of its true position, pre- | number of points in the continuous curve
eisely in the same manner that a star im |connecting them, andconsequently the form
the ecliptic appears to oscillate as the |of the curve will be more aceurately repres-

of the orbit can be delineated on paper in
the following manner: Let any point on
the paper be chosen representing the place
of the sun; from this point lay off the pro- |
portional distance, making an angle with |

¥
|

earth moves in its circalar orbit. ented.
As allthe stars of heaven are affected by | The form of the curve may be exactly
the combination of the earth’s motion with | determined by referring to the properties of

that of light, it is evident that their frue
glaaes cannof be known enly as they are

educed from their apparent places. Tables
of observation have been calculated by
wtg;: these deductions can be conveniently
m

The phenomana of the aberration of light
are evidences which can never be contro-
verted in proof of the annual motion of the
earth round the sun; for if the sun revolved
around the earth while the earth remained
at rest, there would be no appearance of
aberration,

As we have demonstrated that the earth
has an annual revolution around the sun,
let us next enquire, what the form of the
orbitis? It was supposed for many cen-
turies, during the dark ages, that all the
heavenly bodies revolved in exact circles;
but modern astronomy has overthrown
this conjecture, and has proved that the
Planatnr% orbits deviate from the circular
form. @ shall now point out the process
by which this is ascertained.

If the sun be observed at different seasons
of the year, he will be seen to varyin his
apparent angular diameter. This can be
easily determined by measuring with some
acurate instrument the apparent breadth of
his dise, It will be found that about the
first of January the sun will subtend an
angle of 32' 34", 6; on the first of April his
apparent diameter will be 32'1" 6, haying
decreased 33" in three months; on the first
of July his diameter will appear smaller
than at any other time of the year, being
only 31"’ 30", 2; on the first of October his
agparant diameter will be the same as on
the first of April. Thus it will be seen that
from the first of January to the first ofJuly,
the sun Jdecreases in its apparent size; and
from the first of July to the first of Jan
he increases in size. The difference be-
tween the greatest and least apparent di-
ameter,®is 1’ 47, 4,

Now 1t cannot for one moment be sup-
posed that the real magnitude of the sun
undeEoeﬂ a periodical change; therefore
the difference in his apparent size must re-
sult from a change of distance. One half
the sum of the greatest and least diame-
ters is equal to 31’ 2", 4, which is the mean
diameter, or the diameter which the sun
gives on the 3lst of March and 3rd of Oe-
tober. This mean diameter must cor-
respond to the sun’s mean distance from
the earth; while the greatest and least di-,
ameters correspond to the least and great-

|

be described whose
to about 1-60th ofits
semi-major axis, any point in this ellipse
may be expressed in terms of its angular
distauce in respect to the major axis and
one of the foci, Now let different points in
this ellipseé be chosen, corresponding to the
observed longitudes of the sun, or to the
angle which they make with the earth’s
major axis; let the distances of these points
from the focus be caleulated, and they will
be found to coincide most perfectly with
those derived from the calculations founded
on the measurement of thesun's apparent
diameters,

In this way the elliptical form of the
earth’s orbit bas been demonstrated, and
the amount of its eccentricity determined
to a very great degree of exactness. It will
be very difficult for those who are unac-
quainted with the geometrical properties of
the ellipse, to fully comprehend these
demonstrations; therefore such will be
under the necessity of relying upun the
testimony of mathematicians until they
shall qualify themselves to understand
the nature of such demonstrations,

We will now more fully define some
terms, that will be of frequent use, in our
future inyestigations,

The mean distance of a planet from the
sun, or of a satellite from a planet, is equal
to the semi-major axis of its orbit, or half
of the longest diameter; or in other words,
one half the sum of its greatest and least
distances. The distance from either focus
of an ellipse to either extremity of its
shortest gter is equal to the mean
distance.

The Major and Minor Axes of an ellip-
tic orbit are respectively the longest and
shortest diameters.

The Foci of aa elliptic orbit are two

oints situated in the major axis at equal

istances from the centre and at the mean
distances from the extremities of
minor axis,

The Eccentricity of an elliptic orbit is
the distance from its centre to either focus;
—expressed in fractional parts of its
semi-major axis,

That point of the elliptic orbit of the
planet which is the nearest to the sun, is
called the Perihelion, and the most dis-
tant point of the orbit from the sun, is call-
ed the Aphelion.

The nearest and most distant points of
the moon’s orbit, or of the sun’s apparent
orbit about the earth, are called respective-

the ellipse. If an elli
eccentricity is eq

est distances of the sun from the earth, If

we call the sun’s mean distance 1, then the ] Peri &
greatest and least distances may be found F’&‘thﬂ erigee and the A gaa.od
by the following proportions: The sun’s hese same points are called A Iﬂaﬁ
mean apparent diameter (= 32’027, 4) ig the former is called the Lower AJJ):P 8, an
(=232'84",6) as the sun’s mean distance jﬂinilelg these poinlkur the Major Axis, is
Ezl) is to the sun’s greatest distance termed the Line of Apsides,

= 1,01675). Also the mean diameter is| The Equaftor is a great circle of the

to the least diameter, as the mean distance
is to the least distance ( = 0, 98325 ), Thus
it is ascertained that the test, the mean,
and the least distanees of the sun from the
earth are in the respective preportions of vens, the plane of which contains the ellip-
the numbers 1, 01675, 1. and 0, 98- | tic orbit of the earth as also the apparent

Heavens, equally distant from the two
gp}g, the plane of which is at right angles
e

's axis,
The Ecliptic is a great circle of the hea-

the |0.9833%5,

be doubted but that the same ru]t;siv'!rhen ap-
The latitude of a heavenly body is its | Plied to inaccessible objects, will give just as
angular distance north or south of the |

accurate results.
liptic, reckoned in a direction at right

If any person wishes to know the exact distance
ol from this Tabernac!e to some visible object on arn
ME[BE to tl_:m elliptic. | island in the Salt Lake, let him accurately mea-
The tropics are two smaller circles situa- | sure a base line in some convenient direction, not
ted on each side of the equator at an angu- | directly towards or from the object; let this line
lar distance of 23° 27’ 30" d be some two or three miles in length ; from each
, and WhOSe | oxtremity of this line, take the angle which it
planes are parallel to the plane of the | makes with the object; and if the measurements
equator, The northern fropic is called the | of these angles and base line be correct, he can
trn]éic of Cancer; the southern, the tropic|inafew minutes calculate the exact distance to
of Capricorn, the u‘tijacﬁ Itﬁ: is %ix:lctly upon thjt.ﬂ principle t.hhnt
The 'solstitial 'points are two poinis inf e - oo e disiance from Ihe eatth to the
the ecliptic which touch the trepies, and are| The semi-diameter of the earth is chosen as the
00 deg. distant from the vernal and autum- | base line ; observations upon the sun’s n;mt.
nal equinox, in the heavens, as seen from the e -
The Summer solstice lies north of the | 1e: 0f this base line, are accurately taken. The
: : “ | amount of angular displacement, from
equator; the Winter solstice lies south, the difference of the positiors from h the
The polar circles are two cireles parallel | observations were taken, is called the Sun's Hori-
to the tropics; their angular distance from | zontal Parallax. This displacement, or parallax,
the poles is equal to the obliquity of the|Mmey be more cicarly understood by Sup
Arctie Circle; the one to the Eﬂﬂﬂl, the equinoctial; let one of these observers be sta-
Antarctic Circle. tioned at this city, another be stationed on the
The poles of the ecliptic are contained in | equator due south, and the third as far south of
the polar circles; these centres are the 3’&“&?&“&&%%552&%%
B;:n :f the earth prolenged to the | heaq, or in the Zenith ; it will appear to him in the

same position as it would to an observer placed

Having proved that the earth has an an- nti:-.ha m?&.t}-e ufmtga m this m?w cﬁmaﬂ iflt;;
nual motion around the sun in an elliptic e n. observer a wou

orbit, and that the sun is not situated in | Pebold the sun displaced a short distance to the

: south of its true place ; while the observer in the

the centre of the H].Hpﬂﬂ, but in one of the Southern hemisphere would see the sun a little

foci; and that the eccentricity of the orbit | north of its true place; the distance that it devi-

or the distance of the sun from the centre a:‘eﬁ,egiggei;anu - or south of its true place, 1s

¥ ca rallax.
of the ellipse is equal to neéarly 1-60th of ho ter the alstanpe of the statiibe. Githes

his mean distance rromn the earth, we shall grea
next proceed to investigate the la'w of the %nh?gh ;;:Fﬁl;h"mt:; ’ﬁ'ﬂm%@tﬁuﬁiﬂﬂﬁi

angular velocity of the earth around the | instruments at any two stations of equal lati-

sun; this will evidently be the same as the | tudes on the same meridian in the Northern and
apparent angular velocity of the sun Southern hemispheres; and the distance between

: th ti ual to the sum of the sines
around the earth, supposing the earth and ofe ?tfé ?E tude, se?innwn; and therefore it is
sun to change places,

easy from these data to compute the sun's rea
Now let us suppose that the real velocity .

| distance. .
of the earth, in its elliptic orbft was uni- great distance, compared with the

The sun's
form, it is evident that its angular velocity semi-diameter of the earth, renders the horizon-
around the focus of the ellipse would Le

tal pﬁ\.muax rner gmall ; ngg cﬂnsr.-i ueg‘h lﬂ ve]?'

different at different distances; that is, the mﬁw %ﬂﬂﬁfung of ?nﬂeg error ﬂ?a m:m umxdna dj_g?

r the distance, the less tihe angular | tancghaf the uu.n.ﬂ T?{wﬁrd th?ulg oft aa:'hag&

velocity. A body moving at right angles | téenth century, Dr. Halley po outa me

to the {ine of vision at twice the distance | grﬂbﬁﬂgﬂgﬁcm &Egﬂ‘ﬁgz?;agaﬁgmﬂ

with a uniform motion, would have one g 4 .
o< known. His method depended upon the observa

half the angular velocity; at three times the | tions of the transit of Venusacross the sun’sdisc ;

distance, one third the angular velocity, | this happens only once or twicein & century. Dr. .
and s0o on. Now when we observe the ap- Halley, in 169 redicted a transit of Venus that

parent angular velocity of the sun, or,

gappened in éﬂ S li:lned?gﬂWEd how u}:rtguumerg*
which is the same thing, his daily change of | o2 4 108 St a7y ol g e < e
longitude in different parts of his apparent

and by observing the exact time of the beginning
and end of the transit,might calculatewith a great
%rhit, we find that about the 31st 0{ ecems- iﬁ%‘iﬁ ﬂfﬁ- ?;-Ewheu 5:: %uég %?E:rm::tgr s r:'l
er, when the sun is nearest to the earth, : '
. ns fitved out expeditions to various qua
his apparent angular velocity is the great- g%?l?e earth to acoomplish this Soslrabie obﬁf
est, amounting to 1°01'09”.7 in 24 mean | The results of their combined observations and
solar hours; and about the Ist of July, |
when he is the most distant from the earth,
his apparent angular velocity is the least,

calculations give & horizontal parallax at the
being only ﬁ?'lO'B:.Zin a mean solar day. The

sun's mean distance equal to 8".58. By simple
trigonometrical calculation, this parallax gives
average change of longitude in a day is

the sun's mean distance equal to 24,040.19 times
the mean radius of the earth ; the mean semi-
diameter of the earth is equal to 3,056 miles; this

found by dividing 360 degrees by 365.| multiplied into the above gives 95,102,992 miles;this
24224, which is the number of mean solar | distance can berelied ugon as exact withina very
the small fraction of the whole amount.

days in a tropical year; quotient

amounts to 59'08".33, Thus it will be per- pulglunnl d o0 of this oxtooass (LOLOTS 6 and
ceived that from the perigee to the apogee, | ,.0832164), which, as we have already shown, are
the sun’sapparent angular velocity decreas- | deduced from theobserved apparent diameters
es, and from the apogee to the perigee it in- | of the sun when in ﬂm ad:;u perige%, we ob-
creases. Does this variation depend whol- | tain bis BTeatese 8A8 ero O o0 aeat! the
ly upon a change of distance, or is there | oo pectiully

e
699,163 and 93,506,821,

actually achange of real velocity in differ- eq_ruﬁ'é wmntrlcity of tglf’e orbit is obtained by tak-

ent of the orbit?

e | B it i o Sk oSSR s
T uestion may be determined b either 11 C equa Cs.
meqmta of variation in thelnmlircf?mg Atout the 3lst of December, when the earth is in
th the rate of variation in the distance.

that point of its orbit, called the perihelion, the
the mean distance, and also the mean angular | sun is 5,192,342 miles nearer the earth than on the

multi g the mean distance by the pro-

locity,be each assum 1 to unity or 1.00000, | 1st of July, when it is in its aphelion. The cir-
Em 'a extremes ntedmc? will 1.01675, EumeI'EnCE of a circle, whose semi-diameter is
and the extremes of angular velocity | €qual to the earth's mean distence from the sun,

would be 597,540,722 miles, but the earth’s orbit
being elliptical, its cire ence is about 44000
miles less than this, or about equal to 597,607,657
miles, which the circumf

11 be 1.08420, 0.96671.

y a comparison of these numbers, it will be
seen that the deviation of the angular volocity
from the mean i8 much greater than the devia-
tion of the distance from the mean. Therefore, the
rate of variation of the angular velocity must be
much greater than what would result from a
mere change of distance alone ; hence the excess
must be dependant upon a real change of velo-

city.

?t the extremes of distance be compared with
the extremes of angular velocity, the latter will
be found nearly equal to the inverse squares of
tﬂt::m former t:i ¢ would E%h quite equszdwggg

¢ observation whic ey Were u space.

And if we compare t.h{a angular wvelo- | ball ﬂrln%s miles 51' minute, and wonder how
cities at any other point of the earth’s orbit, they | it is %)sal le for it to dart with such great rapid-
will be found to vary exactly as the inverse | ity. But how inconceivably more astonishing it
squares of their respective distances from the | is to contemplate this yast globe, with all it coa-
sun. The real motion of the earth, therefore, in | tains, flying through space & velocity 144
its orbit, cannot be uniform ; its actual velocity | times swifter than that of a cannon ball we
decreases from the perthalfon to the aphelion, | were to travel both dg and night on a railroad
and it increases from the aphelion to the perihe- | car with & velocity of 80 miles an hour it would
lion. At corresponding points on each side of the retﬂﬂra over 2,271 {mrs to pass over a space equa.l
m%jur axis, its velocity is equal. to the earth’s orbi

he law of the angular velocity ha;}n&been We have a gtated that the velocity of
determined to be as the inverse ﬂml:e nﬁadia—- murmam?:méhlﬂu:lﬁ:mhﬁigm
will n ac- | distance, ve
o L et N |, DL
we su a line drawn e ea to ©8;
the sun, itRa evident that it will sweep over the | miles. Tne between the extremes of

whole surface or area of the elliptic orbit in one | the daily velocities 18 54,656 miles. About the

is erence of a circle
whose diameter is balf the sum of the major and
minor axis of the orbit.
Over this vast distance the earth passes every
ear. The average velocity of the earth perday is
,655,858 miles. Theaverage per hour is 68, 160miles.
D the time that this audience have been lis-
to my lecture, they have been wafted
with an average veloeity of 1,138 miles every
minute. Little do we realize that during every
second of time, we are transported 19 miles in
We are startled at the idea of a cannon

325. These numbers are very nearly in the ' orbit of the sun.
proportionof 1 1-60,1, and 50 - 60, | The Obliquity of the Ecliptic is the in-

ear. — This line 18 called the Radius Vector. | 815t of ber, we are carried about 3§ miles
ﬁmrlthu been determined by observations that minute swifter than on the ist of July.
the Radius Vector moves uﬂ? equal areas of the lp%onha benefit of the mathematical of




