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devinting accuravy of the planets in
pursuing their preseribed paths, as well
as the cause of their accelerated motion
when traversing those parts of their
orbits neavest to the Sun, were not yet
discovered. 'To the solution of these
problems Newton bent his powerfid in-
telleet,  The sagacity of Kepler had
traced & connection between the tidos
and the Moou, and he held that a similar
vonnection existed between the Sun and
the plancts, but he had not suceeeded in
addueing  the neeessary mathematieal
proof’ of lis conjectures.  The tilling of
an apple from a tree is said to have
originated the train of thosght which
resulted in Newton's splendid discoveries.
When Newton began his great work the
figure of the earth was protty accurately
determined, a8 well as the distance of
the Moon from the earth—these ficts in
couneetion with the ascertained rate at
which bodies near the surface of the
eavth fall, being 16 feet in the first
seeond, contributed materially to his
suecess.  The idea oceurred to Newton
that the Moon itself might be a falling
body attracted by the carth just like the
apple, but that it did not reach the
carth beeause it had received an impulse
in a straight line, and that the contend-
ing forees thus operating might retain it
in its course in moving ronud the world.
But how was the rate at which the
teadency to fall to be determined? It
was indeed conjectured thac this force
would decrease in proport'on as the
square  of the distancd increased—the
square of any quantity resulting by mul-
tiplying it by itself.  For example, were
it possibie to carey a body four thousand
wniles above the earth it wounld be then
twice as far from the centre as when at
the surfhee of the earth. If at this
height the body was found in the first
second of time to full four feet, or one
fourth of sixteen feet, the conjecture re-
ferred to would be established by un-
questionable evidence.  But it was im-
possible for Newton to ascend to the top
of even the highest mountain, and were
hie able to do =0 the distance would be
so trifling as compaved with that by
which the surface of the carth is separated
frow its centre as to be in such a calen-
lation inappreciable.  Buu an expedient
occurred to Newton by which he eould
transport himsclf, as it were to the moon,
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and test the amount of her fall. The
distance which in a given time she wag
detlected from the straight line in which
she was constantly striving to mose he
regarded as the measure of her fll o
attraction by the earth, and having
ascertained that, he made a ealeulation
as to its agreement with the thean of
the diminution of force aceording 1
distance, and found, alas! that there wae
a difference of one-sixth between the
two wvalues. The caleulation s Lad
aside, s not yielding an entively sanis
fisctory result, till at” a meuting ot the
Royal Society in London having awer
tained that Picard had made o uore
aceurate measuremement of the caeth’
dinmeter, he immediately assussed the
uew basis, and found the nltimate vadues
to corresport! What a moment of
intellectual trinmph wasthat ! and what
n remarkable proof did it furnish of the
infinite skill with which God has rngn
lated the forees of the universe, Thas,
was the grand law proyed that vy
particle of matter in the \lxi\'erse attracts
every other particle of matter with a
force ar power direetly proportivned tu
the quantity of matter in each, and de-
ereasing as the squares of the disteaces
whicht separate the particles incicase.

Newton subsequently  demonstrated
that in virtue of gravitation the curve
in which the plrnetz and comets nust
move can he no other than cither 2
circle, an ellipse, n parabola, or a iy per
bola, and hence the movements of all
the heavenly bodies are found to cor
respond precisely in this respect with
theory.

But would not a heavy body like the
moon fall towards the earth wuch
quicker than wonld a small body weigh-
ing, say 100 pounds, and if so, how can
the Inw of decrease of attraction in pro-
portion of distance hold good ¥ This
question was decided in an interesting
and satisfactory manner by an expen-
ment made when Galileo was a vaung
man, in order to test the views he lad
promulgated on the sabjecr. Gudibeo
heldthat a ball of 100 1bs, would desvend
to the earth in the same time froma
given altitude as one of 200 Ih.. [lis
opponents held that the latter would
touch the carth in precisely hall the
time. The disputants were hot and
contident, and it was resolved to try an



