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Book I

Definitions
Definition 1. The quantity of matter is the measure of the same, arising from1165

its density and bulk conjointly.
Thus air of a double density, in a double space, is quadruple in quantity; in

a triple space, sextuple in quantity. The same thing is to be understood of snow,
and fine dust or powders, that are condensed by compression or liquefaction; and
of all bodies that are by any causes whatever differently condensed. I have no1170

regard in this place to a medium, if any such there is, that freely pervades the
interstices between the parts of bodies. It is this quantity that I mean hereafter
everywhere under the name of body or mass. And the same is known by the weight
of each body; for it is proportional to the weight, as I have found by experiments
on pendulums, very accurately made, which shall be shown hereafter.1175

Definition 2. The quantity of motion is the measure of the same, arising from
the velocity and quantity of matter conjointly.

The motion of the whole is the sum of the motions of all the parts; and therefore
in a body double in quantity, with equal velocity, the motion is double; with twice
the velocity, it is quadruple.1180

Definition 3. The vis insita, or innate force of matter, is a power of resisting,
by which every body, as much as in it lies, endeavors to persevere in its present
state, whether it be of rest, or of moving uniformly forward in a right line.

This force is ever proportional to the body whose force it is; and differs nothing
from the inactivity of the mass, but in our manner of conceiving it. A body, from1185

the inactivity of matter, is not without difficulty put out of its state of rest or
motion. Upon which account, this vis insita, may, by a most significant name,
be called vis inertiae, or force of inactivity. But a body exerts this force only,
when another force, impressed upon it, endeavors to change its condition; and
the exercise of this force may be considered both as resistance and impulse; it is1190

resistance, in so far as the body, for maintaining its present state, withstands the
force impressed; it is impulse, in so far as the body, by not easily giving way to the
impressed force of another, endeavors to change the state of that other. Resistance
is usually ascribed to bodies at rest, and impulse to those in motion; but motion
and rest, as commonly conceived, are only relatively distinguished; nor are those1195

bodies always truly at rest, which commonly are taken to be so.
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Definition 4. An impressed force is an action exerted upon a body, in order to
change its state, either of rest, or of moving uniformly forward in a right line.

This force consists in the action only; and remains no longer in the body, when
the action is over. For a body maintains every new state it acquires, by its vis1200

inertiae only. Impressed forces are of different origins; as from percussion, from
pressure, from centripetal force.

Definition 5. A centripetal force is that by which bodies are drawn or impelled,
or any way tend, toward a point as to a center.

Of this sort is gravity, by which bodies tend to the center of the earth; mag-1205

netism, by which iron tends to the lodestone; and that force, whatever it is, by
which the planets are perpetually drawn aside from the rectilinear motions, which
otherwise they would pursue, and made to revolve in curvilinear orbits. A stone,
whirled about in a sling, endeavors to recede from the hand that turns it; and by
that endeavor, distends the sling, and that with so much the greater force, as it is1210

revolved with the greater velocity, and as soon as ever it is let go, flies away. That
force which opposes itself to this endeavor, and by which the sling perpetually
draws back the stone toward the hand, and retains it in its orbit, because it is
directed to the hand as the center of the orbit, I call the centripetal force. And
the same thing is to be understood of all bodies, revolved in any orbits. They1215

all endeavor to recede from the centers of their orbits; and were it not for the
opposition of a contrary force which restrains them to, and detains them in their
orbits, which I therefore call centripetal, would fly off in right lines, with a uniform
motion. A projectile, if it was not for the force of gravity, would not deviate toward
the earth, but would go off from it in a right line, and that with a uniform motion,1220

if the resistance of the air was taken away. It is by its gravity that it is drawn
aside perpetually from its rectilinear course, and made to deviate toward the earth,
more or less, according to the force of its gravity, and the velocity of its motion.
The less its gravity is, for the quantity of its matter, or the greater the velocity
with which it is projected, the less will it deviate from a rectilinear course, and1225

the farther it will go. If a leaden ball, projected from the top of a mountain by
the force of gunpowder with a given velocity, and in a direction parallel to the
horizon, is carried in a curved line to the distance of two miles before it falls to
the ground; the same, if the resistance of the air were taken away, with a double
or decuple velocity, would fly twice or ten times as far. And by increasing the1230

velocity, we may at pleasure increase the distance to which it might be projected,
and the curvature of the line, which it might describe, till at last it should fall at
the distance of 10, 30, or 90 degrees, or even might go quite round the whole earth
before it falls; or lastly, so that it might never fall to the earth, but go forward
into the celestial spaces, and proceed in its motion in infinitum. And after the1235

same manner that a projectile, by the force of gravity, may be made to revolve
in an orbit, and go round the whole earth, the moon also, either by the force of
gravity, if it is endued with gravity, or by any other force, that impels it toward
the earth, may be perpetually drawn aside toward the earth, out of the rectilinear
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way, which by its innate force it would pursue; and would be made to revolve in1240

the orbit which it now describes; nor could the moon without some such force, be
retained in its orbit. If this force was too small, it would not sufficiently turn the
moon out of a rectilinear course: if it was too great, it would turn it too much,
and draw down the moon from its orbit toward the earth. It is necessary, that the
force be of a just quantity, and it belongs to the mathematicians to find the force,1245

that may serve exactly to retain a body in a given orbit, with a given velocity;
and vice versa, to determine the curvilinear way, into which a body projected
from a given place, with a given velocity, may be made to deviate from its natural
rectilinear way, by means of a given force.

The quantity of any centripetal force may be considered as of three kinds;1250

absolute, accelerative, and motive.

Definition 6. The absolute quantity of a centripetal force is the measure of the
same, proportional to the efficacy of the cause that propagates it from the center,
through the spaces round about.

Thus the magnetic force is greater in one lodestone and less in another, ac-1255

cording to their sizes and strength of intensity.

Definition 7. The accelerative quantity of a centripetal force is the measure of
the same, proportional to the velocity which it generates in a given time.

Thus the force of the same lodestone is greater at a less distance, and less at a
greater: also the force of gravity is greater in valleys, less on tops of exceeding high1260

mountains; and yet less (as shall hereafter be shown), at greater distances from
the body of the earth; but at equal distances, it is the same everywhere; because
(taking away, or allowing for, the resistance of the air), it equally accelerates all
falling bodies, whether heavy or light, great or small.

Definition 8. The motive quantity of a centripetal force, is the measure of the1265

same, proportional to the motion which it generates in a given time.

Thus the weight is greater in a greater body, less in a less body; and, in the
same body, it is greater near to the earth, and less at remoter distances. This
sort of quantity is the centripetency, or propensity of the whole body toward the
center, or, as I may say, its weight; and it is always known by the quantity of an1270

equal and contrary force just sufficient to hinder the descent of the body.
These quantities of forces, we may, for brevity’s sake, call by the names of

motive, accelerative, and absolute forces; and, for distinction’s sake, consider them,
with respect to the bodies that tend to the center; to the places of those bodies;
and to the center of force toward which they tend; that is to say, I refer the motive1275

force to the body as an endeavor and propensity of the whole toward a center,
arising from the propensities of the several parts taken together; the accelerative
force to the place of the body, as a certain power or energy diffused from the
center to all places around to move the bodies that are in them; and the absolute
force to the center, as endued with some cause, without which those motive forces1280
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Axioms, or Laws of Motion
Law 1. Every body perseveres in its state of rest, or of uniform motion in a right
line, unless2 it is compelled to change that state by forces impressed thereon.

Projectiles persevere in their motions, so far as they are not retarded by the
resistance of the air, or impelled downwards by the force of gravity. A top, whose
parts by their cohesion are perpetually drawn aside from rectilinear motions, does1535

not cease its rotation, otherwise than as it is retarded by the air. The greater
bodies of the planets and comets, meeting with less resistance in more free spaces,
preserve their motions both progressive and circular for a much longer time.
Law 2. The alteration of motion is ever proportional to the motive force impressed,
and is made in the direction of the right line in which that force is impressed.1540

If any force generates a motion, a double force will generate double the motion,
a triple force triple the motion, whether that force be impressed altogether and
at once, or gradually and successively. And this motion (being always directed
the same way with the generating force), if the body moved before, is added to
or subtracted from the former motion, according as they directly conspire with or1545

are directly contrary to each other; or obliquely joined, when they are oblique, so
as to produce a new motion compounded from the determination of both.
Law 3. To every action there is always opposed an equal reaction; or the mutual
actions of two bodies upon each other are always equal, and directed to contrary
parts.1550

Whatever draws or presses another is as much drawn or pressed by that other.
If you press a stone with your finger, the finger is also pressed by the stone. If
a horse draws a stone tied to a rope, the horse (if I may so say) will be equally
drawn back toward the stone; for the distended rope, by the same endeavor to
relax or unbend itself, will draw the horse as much toward the stone, as it does1555

the stone toward the horse, and will obstruct the progress of the one as much as
it advances that of the other. If a body impinge upon another, and by its force
change the motion of the other, that body also (because of the equality of the
mutual pressure) will undergo an equal change, in its own motion, toward the
contrary part. The changes made by these actions are equal, not in the velocities1560

but in the motions of bodies; that is to say, if the bodies are not hindered by any
other impediments. For, because the motions are equally changed, the changes
of the velocities made toward contrary parts are reciprocally proportional to the
bodies. This law takes place also in attractions, as will be proved in the next
scholium.1565

Corollary 1. A body by two forces conjoined will describe the diagonal of a
parallelogram in the same time that it would describe the sides by those forces
apart.

2. A better translation of “nisi quatenus” might be “except insofar as,” rather than Motte’s
“unless.”
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The Phaenomena or Appearances
PHAENOMENON I.

That the circumjovial planets, by radii drawn to Jupiter’s centre, describe
areas proportional to the times of description; and that their periodic times, the
fixed stars being at rest, are in the sesquiplicate proportion of their distances from,2085

its centre.
This we know from astronomical observations. For the orbits of these planets

differ but insensibly from circles concentric to Jupiter; and their motions in those
circles are found to be uniform. And all astronomers agree that their periodic
times are in the sesquiplicate proportion2 of the semi-diameters of their orbits;2090

and so it manifestly appears from the following table.3

Mr. Pound has determined, by the help of excellent micrometers, the diameters
of Jupiter and the elongation of its satellites after the following manner. The
greatest heliocentric elongation of the fourth satellite from Jupiter’s centre was2095

taken with a micrometer in a 15 feet telescope, and at the mean distance of Jupiter
from the earth was found about 8′ 16′′. The elongation of the third satellite was
taken with a micrometer in a telescope of 123 feet, and at the same distance of
Jupiter from the earth was found 4′ 42′′. The greatest elongations of the other
satellites, at the same distance of Jupiter from the earth, are found from the2100

periodic times to be 2′ 56′′ 47′′′, and 1′ 51′′ 6′′′.
The diameter of Jupiter taken with the micrometer in a 123 feet telescope

several times, and reduced to Jupiter’s mean distance from the earth, proved
always less than 40′′, never less than 38′′, generally 39′′. This diameter in shorter
telescopes is 40′′, or 41′′; for Jupiter’s light is a little dilated by the unequal2105

refrangibility of the rays, and this dilatation bears a less ratio to the diameter

2. A sesquiplicate ratio is a three-halved ratio, as a duplicate ratio is a doubled ratio. In
modern terms, this means that (

P1

P2

)2

=

(
D1

D2

)3

.
3. Note that the commas in the tables serve as decimal points.
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of Jupiter in the longer and more perfect telescopes than in those which are
shorter and less perfect. The times in which two satellites, the first and the third,
passed over Jupiter’s body, were observed, from the beginning of the ingress to
the beginning of the egress, and from the complete ingress to the complete egress,2110

with the long telescope. And from the transit of the first satellite, the diameter of
Jupiter at its mean distance from the earth came forth 371

8

′′. and from the transit
of the third 373

8

′′. There was observed also the time in which the shadow of the
first satellite passed over Jupiter’s body, and thence the diameter of Jupiter at its
mean distance from the earth came out about 37′′. Let us suppose its diameter to2115

be 371
4

′′ very nearly, and then the greatest elongations of the first, second, third,
and fourth satellite will be respectively equal to 5.965, 9.494, 15.141, and 26.63
semi-diameters of Jupiter.

PHAENOMENON II.
That the circumsaturnal planets, by radii drawn to Saturn’s centre, describe2120

areas proportional to the times of description; and that their periodic times, the
fixed stars being at rest, are in the sesquiplicate proportion of their distances from
its centre.

For, as Cassini from his own observations has determined, their distances from
Saturn’s centre and their periodic times are as follow.2125

The greatest elongation of the fourth satellite from Saturn’s centre is commonly
determined from the observations to be eight of those semi-diameters very nearly.
But the greatest elongation of this satellite from Saturn’s centre, when taken with
an excellent micrometer in Mr. Huygens’ telescope of 123 feet, appeared to be2130

eight semi-diameters and 7
10

of a semi-diameter. And from this observation and
the periodic times the distances of the satellites from Saturn’s centre in semi-
diameters of the ring are 2.1, 2.69, 3.75, 8.7, and 25.35. The diameter of Saturn
observed in the same telescope was found to be to the diameter of the ring as 3 to
7; and the diameter of the ring, May 28–29, 1719, was found to be 43′′; and thence2135

the diameter of the ring when Saturn is at its mean distance from the earth is 42′′,
and the diameter of Saturn 18′′. These things appear so in very long and excellent
telescopes, because in such telescopes the apparent magnitudes of the heavenly
bodies bear a greater proportion to the dilatation of light in the extremities of
those bodies than in shorter telescopes. If we, then, reject all the spurious light,2140

the diameter of Saturn will not amount to more than 16′′.
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PHAENOMENON III.
That the five primary planets, Mercury, Venus, Mars, Jupiter, and Saturn,

with their several orbits, encompass the sun. That Mercury and Venus revolve
about the sun, is evident from their moon-like appearances. When they shine out2145

with a full face, they are, in respect of us, beyond or above the sun; when they
appear half full, they are about the same height on one side or other of the sun;
when horned, they are below or between us and the sun; and they are sometimes,
when directly under, seen like spots traversing the sun’s disk. That Mars surrounds
the sun, is as plain from its full face when near its conjunction with the sun, and2150

from the gibbous figure which it shews in its quadratures. And the same thing
is demonstrable of Jupiter and Saturn, from their appearing full in all situations;
for the shadows of their satellites that appear sometimes upon their disks make it
plain that the light they shine with is not their own, but borrowed from the sun.

PHAENOMENON IV.2155

That the fixed stars being at rest, the periodic times of the five primary planets,
and (whether of the sun, about the earth, or) of the earth about the sun, are in
the sesquiplicate proportion of their mean distances from the sun.

This proportion, first observed by Kepler, is now received by all astronomers;
for the periodic times are the same, and the dimensions of the orbits are the same,2160

whether the sun revolves about the earth, or the earth about the sun. And as to
the measures of the periodic times, all astronomers are agreed about them. But
for the dimensions of the orbits, Kepler and Bullialdus, above all others, have
determined them from observations with the greatest accuracy; and the mean
distances corresponding to the periodic times differ but insensibly from those2165

which they have assigned, and for the most part fall in between them; as we may
see from the following table.4

As to Mercury and Venus, there can be no doubt about their distances from the
sun; for they are determined by the elongations of those planets from the sun; and2170

4. The symbols are (from left to right) those of Saturn, Jupiter, Mars, Earth, Venus, Mercury.
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for the distances of the superior planets, all dispute is cut off by the eclipses of the
satellites of Jupiter. For by those eclipses the position of the shadow which Jupiter
projects is determined; whence we have the heliocentric longitude of Jupiter. And
from its heliocentric and geocentric longitudes compared together, we determine
its distance.2175

PHAENOMENON V.
Then the primary planets, by radii drawn to the earth, describe areas no wise

proportional to the times; but that the areas which they describe by radii drawn
to the sun are proportional to the times of description.

For to the earth they appear sometimes direct, sometimes stationary, nay, and2180

sometimes retrograde. But from the sun they are always seen direct, and to proceed
with a motion nearly uniform, that is to say, a little swifter in the perihelion
and a little slower in the aphelion distances, so as to maintain an equality in
the description of the areas. This a noted proposition among astronomers, and
particularly demonstrable in Jupiter, from the eclipses of his satellites; by the2185

help of which eclipses, as we have said, the heliocentric longitudes of that planet,
and its distances from the sun, are determined.

PHAENOMENON VI.
That the moon, by a radius drawn to the earth’s centre, describes an area

proportional to the time of description. This we gather from the apparent motion2190

of the moon, compared with its apparent diameter. It is true that the motion of
the moon is a little disturbed by the action of the sun: but in laying down these
Phaenomena, I neglect those small and inconsiderable errors.
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Propositions
PROPOSITION I. THEOREM I.

That the forces by which the circumjovial planets are continually drawn off
from rectilinear motions, and retained in their proper orbits, tend to Jupiter’s
centre; and are reciprocally as the squares of the distances of the places of those
planets from that centre.

The former part of this Proposition appears from Phaen. I, and Prop. II or
III, Book I; the latter from Phæ. I, and Cor. 6, Prop. IV, of the same Book.

The same thing we are to understand of the planets which encompass Saturn,
by Phaen. II.

PROPOSITION II. THEOREM II.
That the forces by which the primary planets are continually drawn off from

rectilinear motions, and retained in their proper orbits, tend to the sun; and are
reciprocally as the squares of the distances of the places of those planets from the
sun’s centre.

The former part of the Proposition is manifest from Phæn. V, and Prop. II,
Book I; the latter from Phæn. IV, and Cor. 6, Prop. IV, of the same Book. But this
part of the Proposition is, with great accuracy, demonstrable from the quiescence
of the aphelion points; for a very small aberration from the reciprocal duplicate
proportion would (by Cor. 1, Prop. XLV, Book I) produce a motion of the apsides
sensible enough in every single revolution, and in many of them enormously great.

PROPOSITION III. THEOREM III.
That the force by which the moon is retained in its orbit tends to the earth;

and is reciprocally as the square of the distance of its place from the earth’s centre.
The former part of the Proposition is evident from Phaen. VI, and Prop. II or

III, Book I; the latter from the very slow motion of the moon’s apogee; which in
every single revolution amounting but to 3◦ 3′ in consequentia, may be neglected.
For (by Cor. 1. Prop. XLV, Book I) it appears, that, if the distance of the moon
from the earth’s centre is to the semi-diameter of the earth as D to 1, the force,
from which such a motion will result, is reciprocally as D2 4

243 , i. e., reciprocally
as the power of D, whose exponent is 2 4

243
; that is to say, in the proportion of

the distance something greater than reciprocally duplicate, but which comes 593
4

times nearer to the duplicate than to the triplicate proportion. But in regard that
this motion is owing to the action of the sun (as we shall afterwards shew), it is
here to be neglected. The action of the sun, attracting the moon from the earth,
is nearly as the moon’s distance from the earth; and therefore (by what we have
shewed in Cor. 2, Prop. XLV, Book I) is to the centripetal force of the moon as 2
to 357.45, or nearly so; that is, as 1 to 17829

40
. And if we neglect so inconsiderable

a force of the sun, the remaining force, by which the moon is retained in its orb,
will be reciprocally as D2. This will yet more fully appear from comparing this
force with the force of gravity, as is done in the next Proposition.
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Cor. If we augment the mean centripetal force by which the moon is retained
in its orb, first in the proportion of 17729

40
to 17829

40
, and then in the duplicate

proportion of the semi-diameter of the earth to the mean distance of the centres
of the moon and earth, we shall have the centripetal force of the moon at the
surface of the earth; supposing this force, in descending to the earth’s surface,
continually to increase in the reciprocal duplicate proportion of the height.

PROPOSITION IV. THEOREM IV.
That the moon gravitates towards the earth, and by the force of gravity is

continually drawn off from a rectilinear motion, and retained in its orbit.
The mean distance of the moon from the earth in the syzygies in semi-diameters

of the earth, is, according to Ptolemy and most astronomers, 59; according to
Vendelin and Huygens, 60; to Copernicus, 601

3
; to Street, 602

5
; and to Tycho, 561

2
.

But Tycho, and all that follow his tables of refraction, making the refractions of
the sun and moon (altogether against the nature of light) to exceed the refractions
of the fixed stars, and that by four or five minutes near the horizon, did thereby
increase the moon’s horizontal parallax by a like number of minutes, that is, by a
twelfth or fifteenth part of the whole parallax. Correct this error, and the distance
will become about 601

2
semi-diameters of the earth, near to what others have

assigned. Let us assume the mean distance of 60 [semi-] diameters in the syzygies;
and suppose one revolution of the moon, in respect of the fixed stars, to be
completed in 27d.7h.43′, as astronomers have determined; and the circumference
of the earth to amount to 123,249,600 Paris feet, as the French have found by
mensuration. And now if we imagine the moon, deprived of all motion, to be let
go, so as to descend towards the earth with the impulse of all that force by which
(by Cor. Prop. III) it is retained in its orb, it will in the space of one minute of
time, describe in its fall 15 1

12
Paris feet. This we gather by a calculus, founded

either upon Prop. XXXVI, Book I, or (which comes to the same thing) upon Cor.
9, Prop. IV, of the same Book. For the versed sine of that arc, which the moon, in
the space of one minute of time, would by its mean motion describe at the distance
of 60 semi-diameters of the earth, is nearly 15 1

12
Paris feet, or more accurately 15

feet, 1 inch, and 1 line 4
9
. Wherefore, since that force, in approaching to the earth,

increases in the reciprocal duplicate proportion of the distance, and, upon that
account, at the surface of the earth, is 60 × 60 times greater than at the moon,
a body in our regions, falling with that force, ought in the space of one minute
of time, to describe 60 × 60 × 15 1

12
Paris feet; and, in the space of one second of

time, to describe 15 1
12

of those feet; or more accurately 15 feet, 1 inch, and 1 line
4
9
. And with this very force we actually find that bodies here upon earth do really

descend; for a pendulum oscillating seconds in the latitude of Paris will be 3 Paris
feet, and 8 lines 1

2
in length, as Mr. Huygens has observed. And the space which a

heavy body describes by falling in one second of time is to half the length of this
pendulum in the duplicate ratio of the circumference of a circle to its diameter (as
Mr. Huygens has also shewn), and is therefore 15 Paris feet, 1 inch, 1 line 7

9
. And

therefore the force by which the moon is retained in its orbit becomes, at the very
surface of the earth, equal to the force of gravity which we observe in heavy bodies
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there. And therefore (by Rule I and II) the force by which the moon is retained in
its orbit is that very same force which we commonly call gravity; for, were gravity
another force different from that, then bodies descending to the earth with the
joint impulse of both forces would fall with a double velocity, and in the space of
one second of time would describe 301

6
Paris feet; altogether against experience.

This calculus is founded on the hypothesis of the earth’s standing still; for
if both earth and moon move about the sun, and at the same time about their
common centre of gravity, the distance of the centres of the moon and earth
from one another will be 601

2
semi-diameters of the earth; as may be found by a

computation from Prop. LX, Book I.

SCHOLIUM.
The demonstration of this Proposition may be more diffusely explained after

the following manner. Suppose several moons to revolve about the earth, as in the
system of Jupiter or Saturn: the periodic times of these moons (by the argument
of induction) would observe the same law which Kepler found to obtain among
the planets; and therefore their centripetal forces would be reciprocally as the
squares of the distances from the centre of the earth, by Prop. I, of this Book.
Now if the lowest of these were very small, and were so near the earth as almost
to touch the tops of the highest mountains, the centripetal force thereof, retaining
it in its orb, would be very nearly equal to the weights of any terrestrial bodies
that should be found upon the tops of those mountains, as may be known by the
foregoing computation. Therefore if the same little moon should be deserted by
its centrifugal force that carries it through its orb; and so be disabled from going
onward therein, it would descend to the earth; and that with the same velocity as
heavy bodies do actually fall with upon the tops of those very mountains; because
of the equality of the forces that oblige them both to descend. And if the force
by which that lowest moon would descend were different from gravity, and if that
moon were to gravitate towards the earth, as we find terrestrial bodies do upon the
tops of mountains, it would then descend with twice the velocity, as being impel
led by both these forces conspiring together. Therefore since both these forces, that
is, the gravity of heavy bodies, and the centripetal forces of the moons, respect the
centre of the earth, and are similar and equal between themselves, they will (by
Rule I and II) have one and the same cause. And therefore the force which retains
the moon in its orbit is that very force which we commonly call gravity; because
otherwise this little moon at the top of a mountain must either be without gravity,
or fall twice as swiftly as heavy bodies are wont to do.

PROPOSITION V. THEOREM V.
That the circumjovial planets gravitate towards Jupiter; the circumsaturnal

towards Saturn; the circumsolar towards the sun; and by the forces of their gravity
are drawn off from rectilinear motions, and retained in curvilinear orbits. For the
revolutions of the circumjovial planets about Jupiter, of the circumsaturnal about
Saturn, and of Mercury and Venus, and the other circumsolar planets, about the
sun, are appearances of the same sort with the revolution of the moon about the
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earth; and therefore, by Rule II, must be owing to the same sort of causes; espe-
cially since it has been demonstrated, that the forces upon which those revolutions
depend tend to the centres of Jupiter, of Saturn, and of the sun; and that those
forces, in receding from Jupiter, from Saturn, and from the sun, decrease in the
same proportion, and according to the same law, as the force of gravity does in
receding from the earth.

Cor. 1. There is, therefore, a power of gravity tending to all the planets; for,
doubtless, Venus, Mercury, and the rest, are bodies of the same sort with Jupiter
and Saturn. And since all attraction (by Law III) is mutual, Jupiter will therefore
gravitate towards all his own satellites, Saturn towards his, the earth towards the
moon, and the sun towards all the primary planets.

Cor. 2. The force of gravity which tends to any one planet is reciprocally as
the square of the distance of places from that planet’s centre.

Cor. 3. All the planets do mutually gravitate towards one another, by Cor. 1
and 2. And hence it is that Jupiter and Saturn, when near their conjunction; by
their mutual attractions sensibly disturb each other’s motions. So the sun disturbs
the motions of the moon; and both sun and moon disturb our sea, as we shall
hereafter explain.

SCHOLIUM.
The force which retains the celestial bodies in their orbits has been hitherto

called centripetal force; but it being now made plain that it can be no other than a
gravitating force, we shall hereafter call it gravity. For the cause of that centripetal
force which retains the moon in its orbit will extend itself to all the planets, by
Rule I, II, and IV.


