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eye as some scientific lectures can, and I must therefore

trust ta the sublimity and importance of the problem, the

-solution of which I shail try ta explain ta you this eve-

iiing, for asking close attention ta what 1 shaîl Say, for

witbout such attention it will be difficuit ta perceive thé

sequence of the different isteps wbicb lead ta the complete

Solution. We shaîl cansider briefiy,

1. How astronamers have determifled the figure and

dimensions of the earth vie inhabit.
2. How they have determined the motions of the earth

relatively ta the sun and other bodies in space.

3. What is this body Venus which will cross the son's

disc to-morraw?
4 and lastly. How with a knowledge of the answers ta

the three previaus questions does the transit enable us ta

determine the son's distance.

1. The figure and dimensions of the earth.

That the earth is limlited in every direction wie infer

fromu the fact that almast every portion of the earth's sur-

face has been seen by iman. Navigators and travellers

have in variaus directions gone round it.

From the fact that whlen a ship recedes from the land,

the bull disappears firat in the horizon, and after it the

masts, wie infer that the eartb bas continuous curvature,

and that in every direction sînce this phenomenoti is oh-

served flot only in every horizon wbere there is a sea, but

in every part of any particular horizon. If the earth were

an infinite planle which it appears ta uls, the masts, on

accounit of their amaller magnitude, would first became

inivisible, Tbis phenomonon is best seeni wben two steam-

ers pass one another and are sailing in the samne line. W'e

bave another palpable proof of this in the fact that the

the sum of the three angles of any triangle on the earth's

surface is greater than two rîght angles.,

'I looking at any considerable portion of the earth's

surface, it always appears cîrctilar, unless obstructed by

mountains or other irreguiarities, from whatever place or

fromn whatever height it bu viewed. This is equivaletit ta

saying that any plane section of the earth is a circle, a

Property belonging exclusively to the sphere. If the state

Of the atmosphere be very differetit ait dlifferefit parts of

the horizon, the outîine is not perfectl>' cîrcular, but this

cati be satisfactorily explained by the uneqilal effects of

refraction.
In every eclipse of the moon, a phenomeflon whicb is

Produced by the moon entering the eartb's shadow, the

Outline of the shadow is invariably circtilar. Now, il i5

onlly a sphere of ahl soîid figures which can always cast a

circular shadow, however it bu situated ta the illumina-

ting 'body.
Having proved by these facts the general spherical form

9f the earth, astronomners next proceed actualiy ta meast>re

lt' 80 as ta find out if there be nu deviatiofi frofi an

exactly spherical form. This is done by measuriflg in

different parts of the *earth the length of an arc of the

Ileridian, in going from onu end of whichi ta the other the

sensible horizon, that is, the tangent plaine ta the uarth's

surface bas turned through a knowti angle.(ydon

1t is e measure ait those parts of the earth the curvature

Of the earth's surface.) Wu kniow whep aur sensible hori-

Zonl has turned through any angle by the altitude of

either pale of the heavens altering by the samne amnotiit.

Whether it be the earth which rotates or the sphure of

the heavens which tomns round it, we know that the pales

'If the earth are always the samne, Hence, so long as aur

sensible horizon is th samne the altitude of the pale of the

heavens will he constant, but if in going directly to either

Pale Of the earth our horizon turtis tbrough any angle, by

the saine angle will the altitude of the correspanding pale

of the heavens be altered, Suppase the earth ta bave any

figure whatever, and P p ta be the direction of its ax-is,
a'nd, therefore, that in which the pale of the heavenis ~

seen, an accaufit of the relative sizes of the earth and the
imiaginary sphere of the heavens, the direction of the pale

of the heavefis w ili be the saine in ail pa rts of the erh

that is, supposiflg ail the people in the nothern hemi-

sphere ta be looking at the pole of the heavens, they would

ai be looking in exactly the same direction. The pole,

hcowever, would nat appear ta any twa considerably apart

ta be in the samne part of the visible hemisphere. This

arises from them flot having the saine horizon, and there-

fore not the samne visible hemisphere. (Illustrated by a

figre)icl it is most conveflient (in order ta avoid as

lunch as possible the effects of refractian) ta measure the

change in the altitude of a star near the zenith, in order

ta mneasure thie change in the direction of the horizon.

WlXen, then, different arcs of terrestial meridians are by

these means measured, it is found that the curvature of

the earth dimninishes as you go from the equator ta either

pale, and the law of curvature ýhows that the figure of the

eartb is very nearly that of an oblate spberoid, the shorter

axis being that diameter passiflg througb the pales or the

axis of the earth itself. From these measurements it is

likewise an easy geomnetrical prablem ta caiculate the

dimensiaons of the earth.
But now, if wie allow the rotation of the earth about a

fixed axis, a proposition which is proved, as wie shall

presently see by metbods altogether independent of its

figure, wie obtain evidence of the truth of aur previaus

deductiofis, which puts ail doubt away. The spheroidal

figure, and of that amount of ellipticity wbich is found by

actual measuremneft, is the figure which a plastic body of

the saine dimensions and as mnass that of the earth, would

have assumned, provided it had the samne angular velocity

wbich the earth really has. ,That the earth as a whole is

plastic, and that ages aga it was more so than it is naw,

there is strong evidence. (Experîmental proof given.)

Another proof of the correctfless of these calculations is

thus obtained: If the earth be a spheroid, the weight of

a body must be different ait different parts of its surface;

the calculated ratio of the weight of a body at the equatar

ta that at either pale on this account is 590:591. Whether

this agree witb experimetit wie shall enquire wben wie

investigate the influence of the eartb's rotation on weigbt.

The truth of the eartbs spheroidal form, like every

other truth in astronomy, is more and more forced oî«Our

minds the mare vie learn ; thus, wie shahl learn that the

earth is a mnember of the solar system, and if y ou take

any ather member, c.g., Jupiter, it is observed tâ have a

spheroidal form and of that degree of ellipticity which

corresponds ta the time of its rotation.

Let us naw consider briefly the motions of the earth rela-

tively ta the sun. These are two, its rotation about an

axis once in a sidereal day, and its revolution around the

sun once in a sidereal year.

ROTATION OF THE BARTH ABOUT AN AXIS FIXED IN DIRECTION

Before any deductions cati be made from observations of

the motions of bodies extraneous ta, the earth whicb we

inhabit, wie must ascertaifi wbether the earth itself bu flot

in motion. It is flot difficuit for us to, understand the

motions of the clouds. We generally experience ait the

samne timie the force of wind and motion of clouds; by

climbing his vie leara that the velocity of the air above

mnay be greater or less tban that near the surface, or that

the air ait the surface may be almost stili, whilst that

above us is in rapid motion. it is known also that the

height of the clouds is such that vie may easily ascend

4above mnany of them, and when we do 50 wie find that

they are merely heaps of small globules of water sus-

pe-nded in the air, and even -when their height is s0 great

tha we cannot reach them it ig easily learned from parai-

lax and the properties of air that they do flot nearly


