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From De Motu Corporum, Liber Secundus (adq. 399

18. Another agreement [analogia) between forces and bodies. It is
proved for heavenly bodies [coelestibusl]

A second agreement between the forces and the attracted bodies is
akin to the one just described. Since the action of the centripetal
force upon the planets decreases in the duplicate ratio of the dis-
tance, and the periodic time is increased in the sesquialteral ratio,
it is manifest that if equal planets were equally distant from the
Sun, their actions would be equal and their periodic times would
be equal, and that if unequal planets were at equal distances, their
~collective [collectitiae], actions would be as the-{[pondera} ,bodies,
of the planets. For actions that were not as the {pendera} ,bodies
to be moved, could not draw those {pondera} bodies, equally back
from the tangents of the Orbits and cause revolutions to be com-
pleted in equal times in Orbits that are also equal. But neither
could the motions of the satellites of Jupiter be so regular if the
circumsolar force were not exerted equally upon Jupiter and all
the satellites in proportion to their weights [ponderum]. And the
same is true of Saturn and its satellite and also of the earth and
our Moon, as (from prop. 35, corol. 2 and 3) is manifest and-seon
ml-l—be—m&de—me#e—fu-l-ly—elear At equal distances, therefore, there
is an equal action of centripetal force upon all the planets in
proportion to their {ponderum} bodies or quantities of matter in
the bodies,, and thus also upon all the particles of that {porderis}
~quantity, of which the planets are composed. For if the action
were greater upon particles of one kind of matter, and less upon
those of another, than in proportion to the fponderund quantity
of matter,, the action upon the planets would also be greater or
less not only in proportion to the {porderund Jeorporumi
quantity,, but also in accordance with the kind of matter, which
would be found more abundantly [copiosius] in one body and
more sparingly in another.



19. It is proved for terrestrial bodies [terrestribus]

I have actually tested this proportion with the greatest exactness
as possible in different kinds of bodies that exist on our Earth.
The action of a circumterrestrial force that is proportional to the
bodies to be moved will move them in equal times with equal velo-
city (by law 2) and will make all bodies that are let fall descend
through equal spaces in equal times and will also make all bodies
suspended by equal cords oscillate in equal times. If the action is
greater, the times will be smaller, and if the action is smaller, the
times will be greater. Others have long since observed that all
bodies descend in equal times (at least if the very small resistance
of air is removed), and it is possible to discern the equality of the
times to the highest degree of accuracy in pendulums. I have
tested this with gold, silver, lead, glass, sand, common salt, wood,
water, and wheat. I got two equal wooden boxes. I filled one with
wood and I suspended the same weight [pondus] of gold (as
exactly as I could) at the center of oscillation of the other. The
boxes, hanging by equal eleven-foot cords, made pendulums
exactly like one another with respect to their weight [pondus],
shape, and air-resistance. Then when placed close to each other,
they kept swinging back and forth together with equal oscillations
for a very long time. Accordingly, the amount [copia] of matter in
the gold ,(by Prop. ), was to the amount of matter in the
wood as the action of the motive force [vis motricis] upon all the
gold to this action upon all the wood — that is, as the weight
[pondus] of one to the weight [pondus] of the other. And so for all
the others. In these experiments, in bodies of the same weight
[pondus], a difference of matter that would be even less than a
thousandth of the whole could have been clearly noticed. Beeause
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20. The unanimity of the agreements |Analogiarum consensus)

And since the action of centripetal force upon the attracted [attractum] body,
at equal distances, is proportional to the matter in this body, it is reasonable
also to grant [rationi etiam consentaneum est] that it is proportional as well to
the matter in the attracting [frakente] body. For the action is mutual, and
causes the bodies by a mutual endeavor [conatu mutuo] (by Law 3) to
approach each other, and accordingly the action in one body must necessarily
be in conformity with the action in the other. One body can be considered as
attracting and the other as attracted, but this distinction is more mathematical
than natural. The attraction is really that of either of the two bodies towards
the other, ,and thus is of the same kind in each of the bodies,.

21. And their coincidence [Et coincidentia]

And hence it is that the attractive force is found in both bodies. The Sun
attracts [frahif] Jupiter and the other Planets, Jupiter attracts its Satellites and
similarly the Satellites act on one another and on Jupiter, and all the Planets
act on one another. And although, in a pair of Planets, the action of each on
the other can be distinguished and can be considered as paired actions by
which each attracts [trahi] the other, yet inasmuch as these are actions
between two bodies, they are not two but a simple operation between two ter-
mini. Two bodies can be drawn [frahi] to each other by the contraction of a
single rope between them. The cause of the action is two-fold, namely the
disposition of each of the two bodies; the action is likewise two-fold, insofar as
it is upon two bodies; but insofar as it is between two bodies it is a simple and
single action. There is not, for example, one operation by which the Sun
attracts [frahif] Jupiter and another operation by which Jupiter attracts the
Sun, but a single operation by which the Sun and Jupiter endeavor to
approach each other. By the action by which the Sun attracts Jupiter, Jupiter
and the Sun endeavor to approach each other (by Law 3), and by the action by
which Jupiter attracts the Sun, Jupiter and the Sun also endeavor to approach
each other. Moreover, the Sun is not attracted [attrahitur] by a twofold action
towards Jupiter, nor is Jupiter attracted by a twofold action towards the Sun,
but there is one action between them by which both approach each other. Iron
attracts [frahif] a Loadstone [magnetum] just as much as a Loadstone attracts
iron. For any iron in the vicinity of a Loadstone attracts other iron also. But
the action between the Loadstone and the iron is simple, and natural
philosophers consider it as simple; the operation of the iron upon the
Loadstone is the very operation of the Loadstone between itself and the iron,
by which both endeavor to approach each other. This is manifest from the
fact that if the loadstone is removed, nearly the whole force of the iron ceases.
In this way conceive that a simple operation, arising from the concurring [con-
spirante] nature of two Planets, is exerted between them; then this operation
will be the same with respect to both and thus, being proportional to the
matter in one of them, will be proportional to the matter in the other.



22. The forces of small bodies are insensible

Someone will perhaps say that by this law all bodies must attract [trahere]
each other, which is contrary to experience in terrestrial bodies. But my
answer is that there is no experience at all in terrestrial bodies.... Not even
whole mountains would suffice for sensible effects. At the foot of a hemi-
spherical mountain three miles high and six miles wide, a pendulum attracted
by the force of the mountain will not deviate two minutes from the perpendi-
cular. It is possible [licef] to observe these forces only in the huge bodies of the
Planets, but we can discuss lesser bodies as follows.
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