THR CHURCH OF SCOTLAND

vet been discovered, carrying all the
plancts and comets of which it has the
direction along with it, the idea of o
bond of union” subsisting through the
ilimitable extent of the material erea-
tion is thus suggested—Sun revolving
pontul Sun, and” zystem vound system—
all being under the unerving guidance of
Him without whose cognizance aot even
asparrow falls to the ground !

The principal planets—we give them
in the order of their proximity to the
Sun --are Vulean,—if it really exists—
Merenry, Venus, the Barth, Mxm,.lnpitcr,
Saturn, Uranug, and Neptune.  They
all approach the form of a sphere, or
perteetly round globe 3 ave all in motion,
and not only pursue their journeys in
their respective orbits in the same diree-
tion, but. also revolve on their axes from
west to east. They are all opaque or
dark bodies, and shine by reflecting the
fivht they veccive from the Sun. ~The
distinrnished  Astronomer, Kepler, first
proved that theplanets move in_ellipses;
lic also proved ghat they describe equal
axes in equal times. I aceordance with
the paneiples of gravitation their velo-
city is grreatest at those parts of their
arbits which lie nearest the Sun.  Were
the orhit of the carth a perfect cirele,
and the Sun in the centre, its motion
would be the same at all points; but
sdnce the Sun isnot in the centre of
the ollipse, and a3 the diameter of the
clipse difters at various points ot the
carth. it comes mueh nearer the Sun at
certain parts of its course than at others.
Hence when it is atits perihelion or
nearest point to the Sun it moves
quickest, and when at its aphelion or
most distant point it moves slowest.
But how cumes it that since its motion
is so irregeular it deseribes equal areas
of space in equal times?  Let us tey to
make this important law plain.  What
is meant by deseribing equal aveas in
cqual times is, that. on the supposition of
aline being attached from the centre of
the Sun to the earth which shortens as
the earth neared the Sun, and lengthened
asit departed from it, the amount of
space which the line would travel cver
ina given time would be equal at all
times.” It is clear that at its perihelion
the extent of the orbit discribed by the
earth is much greater than atits aphelion,
but the area or amount of space tra-
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versed by the line is the same, for the
obvious reason that the rapidity of the
enrth's motion when comparatively near
the Sun adds the actual ground traversed
by the line, just in proportion as its
slower motion when at a greater distance
from the Sun diminishes it.  Without a
diagram it is diflicult to corvey our
meanimg, but we hope we have sueeeeded
in making it intelligible,

We have said that the velocity of the
planets is in proportion to their distance
from the Sun, A familiar illustration
of this factis furnished when having at-
tached a bullet to o string we whirl it
round, allowing the string to coil about
the finger, in which case the rapidity of
the bullet's progress is increased in pro-
Jortion as it neurs the center of motion.
There is also a clearly ascertained con-
nection, for the discovery of which we
are also indebted to Kepler, betwixt the
distances and peviods  of the planets.
These clementary  laws  common to
all the plancts arve ensily expressed, bt
the mmount of labour involved in their
discovery and demonstration was in-
credible,  For cight years did Kepler
work to determine the curve in which
the planets move, and it wag only after
nineteen hypothesis weve tested with the
ntmost mathematieal severity, and were
all rejected, that the ellipse or oval
figure, which when but little flattened
nearly resembles acivele, was found to
be the true form of the orbits.  Having
by the discovery of his three great laws
reached the elevarion on which for many
years hig eve was fixed, and to attain
which he had brought a brillianey of
genius, in combination with a degree of
energy and industry which haverendered
his nune famous, his enthusiasm found
vent in the following words, “ nothin
holds me. I will indulge my sacreﬁ
fury ! Jf you forgive me I rejoice; if
you are angry Ican bearit. Thedieis
cast. ‘The book is written, to be read
even now, or by posterity, I care not
which. It may well wait a century for
a reader, since God has waited six thou-
sand years for an observer.”

Standing on the firm astronomical
latform which Kepler with so much
wrd work had framed, Sir Isaae Newton
aspired to reach the loftiest intellectual
point ever attained by wman, and sue-
cecded. The power to which the un-



