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way, we may eftimate the effets there-
of in more involved cafes.  For it would
be endlefs and impoflible to bring cvery
particular to diret and immediate ob-
fervation.

We faid, in a mathematical way, to
avoid al] queftions about the nature or
quality of this force, which we would
not be underftood to determine by any
hypothefis; and thercfore call it by the
general name of a centripetal force, as
it is a force which is dire&ted towards
fome center; and as it regards more par-
ticularly a body in that center, we call
it circum-folar, circum-terreftrial,circum-
jovial, and in like manner in refpe& of
other central bodies.

THAT by means of centripetal forces,
the Planets may be retained Theeffeétsof cea.
in certain orbits, we may eafily tripetal forces.
underftand, if we confider the motions
of projedtiles. For a ftone projetted is?. 4,5, 6.
by the preffurc of its own weight forced V- -
out of the re&tilinear path, which by the
proje&tion alone it thauld have purfued,
and made to defcribe a curve linc in the
air; and through that crooked way is at
laft brought down to the ground. And
the greater the velocity is with which it
is projected, the farther it gocs before it
falls to the Earth. We may thero-

fore
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fore fuppofc the velocity to be fo en-
creafed, that i1t would defcribe an arc of
1, 2, §, 10, 100, 1000 miles before it
arrived at the Earth, till at laft exceeding
the limits of the Earth, it thould pafs
quite by without touching it.

Let AFB reprefent the furface of the
Earth, C its center, VD, VE, VF, the
curve lines which a body would de-
fcribe, if proje&ted in an horizontal di-
retion from the top of an high moun-
tain, fucceflively with more and morc
velocity.  And, becaufe the celeftial mo-
tions ar¢ fcarcely retarded by the litde
or no refiftance of the fpaces in which
they arc performed ; to keep up the pa-
rity of cafcs, let us fuppofc cither that
there 1s no air about the Earth, or at
leaft that it is endowed with little or no
power of refiting. And for the fame
rcafon that the body projetted with a
lefs velocity, defcribes the leffer arc VD,
and with a greater velocity, the greater
arc VE, and augmenting the vclocity,
it gocs farther and farther to F and G;
if the velocity was ftill more and more
augmented, it would reach at laft quite
beyond the circumference of the Earth,
and return to the mountain from which
it was projcéted.

And fince the area’s, which by this
motion it defcribes by a radius drawn

to
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to the centcr of the Earth, are (by Prop. 1.
Book 1. Princip. Math.) proportional
to the times in which they are defcribed;
its velocity, when it returns to the moun-
tain, will be no lefs than it was atfirft;
and rctaining the fame velocity, it will
defcribe the fame curve over and ovecr,
by the fame law.

But if we now imaginc bodics to be
proje&ed in the dire&tions of lincs pa-
rallel to the horizon from greater heights,
as of 5, 10, 100, 1000 Or morc milcs,
or rather as many femi-diameters of the
Earth; thofe bodies, according to their
different velocity, and the different force
of gravity in different hights, will de-
fcribe ares either concentric with the
Earth, or varioufly excentric, and goon
revolving through the heavens in thofe
trajeCtories, juft as the Planets do o their
orbs.

A'swhen a ftonc is projeted obliquely,
that is, any way but in the per- e cerainty of the
pendicular dircftion, the per- argument
petual defletion thereof towards the
Earth from the right line in which it
was projetted, is a proof of its gravi-
tation to the Earth, no lefs certain than
its dire&t defcent when only fuffered to
fall freely from reft; fo the deviation of
bodies, moving in free fpaces, from redti-

lincar
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