A Great Dt;scovery.

vortex tonry is full of inconsisten-
cies, and that tre consequencas de-
duced from it by logical reasoning
are incompatible with well.known
and indisputable facts, Yet it found
ready acceptance among intelligent
men and good mathem~-ticians, be-
cause it filled the void left in men’s
minds by the overthrow of the
Ptolemaic system, Kepler had
establiched his three laws as facts,
Lut the human mind is never satis
fied with the knowledge of a fact
but ever seeks to know why thefact
is so and not otherwise; Kepler
himself sought for the explanation
of his laws, and with wonderful pro-
phetic instinct spoke confidently of
a physical astronomy that would give
a rational explanation of his laws.
Descartes’ Principia, then, appeared
at a time when men’s minds, shaken
from the old faith, were willing to
accept any plausible theory tlat
afforded them even a temporary
resting place, and most of the ad-
herents of the vortex theory accept-
ed it without much investigation ;
indeed, it is well known that the
number of those who had the cour-
age to read Descartes’ Principia
through was very limited.

Though the Cartesian vortices
have long since been discarded, it
would be unsafe to regard his theory
as altogether absurd. The leaders
of thought to-day are agreed that all
space is filled with a medium capable
of vortex motion, and some physic
ists are endeavoring to show that
rigidity and all the other properties
of matter are due to vortices in this
medum ; but, whereas Descartes’
vortices were very large, the modern
physicist prefers vortices of infini-
tesima: dimensions. However, with-
out attributing any inherent absurd-
ity to the Cartesian philosop! -, it is
necessary to point out that it was
~ot in auy sense an anticipation of,
or a step toward, Newton’s dis-
covery. Newton, it is said, read
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only about eight pages of Descartes
Principia, and oo those pages he
wrote the word *error” several
times. This sketch of the vortex
theory shows, what can also be
shown from the writings of other
authors, that inquiring minds were
then eager to discover the deeper
laws of which those of Kepler were
but the outward expression and
consequence,

Descartes’ greatest service to
science, however, was not his physi-
cal theories, but his invention of
the method of Analytical Geometry.
This is a genvine invention of the
highest merit, and is a powertul and
indispensazble instrument in scien-
tific investigations. Newton’s dis-
coveries could nnt have been made
without t'ie aid of the Cartesian
geometry, and if Descartes had not
invented 1t Newton would have had
to spend some of his valuable time
in working out some similar system
himself. Moreover, the Cariesian
geometry led directly to the inven-
tion of the Nifferential Calculus by
lTewton and by Leibnitz.

But the real foundation on which
Newton erected his stately edifice
was discovered by Galileo. In the
last years of Galileo’s life, when he
was blind and helpless, he reasoned
out the fundamental laws of motion
on which the whole modern science
of mechanics rests. Theselaws are
sometimes called Newton’s laws of
mation,because Newton stated them:
in the following form :

1. Every body continues in its state
of wvest or of uniform molion in a
straight line, cxcept in so far as it is
combelled by forces to change that state.

2, T#he change of the quantity of
niotion is proportional to the force that
causes the change, and takes place in the
divection in whick the force acts.

In this law the quantity of motion
of a body means the product of its
mass and its velocity. ‘

3. o every aclion there is always an



