
SCHOLIUM
from first section (“Definitions”) of Newton’s Principia

Hitherto I have laid down the definitions of such words as are less known, and
explained the sense in which I would have them to be understood in the following
discourse. I do not define time, space, place, and motion, as being well known to all.
Only I must observe, that the common people conceive those quantities under no
other notions but from the relation they bear to sensible objects. And thence arise
certain prejudices, for the removing of which it will be convenient to distinguish
them into absolute and relative, true and apparent, mathematical and common.

I. Absolute, true, and mathematical time, of itself, and from its own nature, flows
equably without relation to anything external, and by another name is called dura-
tion: relative, apparent, and common time, is some sensible and external (whether
accurate or unequable) measure of duration by the means of motion, which is com-
monly used instead of true time; such as an hour, a month, a year.

II. Absolute space, in its own nature, without relation to anything external, remains
always similar and immovable. Relative space is some movable dimension or mea-
sure of the absolute spaces; which our senses determine by its position to bodies;
and which is commonly taken for immovable space; such is the dimension of a sub-
terraneous, and aerial, or celestial space, determined by its position in respect of the
earth. Absolute and relative space are the same in figure and magnitude; but they
do not remain always numerically the same. For if the earth, for instance, moves,
a space of our air, which relatively and in respect of the earth remains always the
same, will at one time be part of the absolute space into which the air passes; at
another time it will be another part of the same, and so, absolutely understood, it
will be continually changed.

. . .

IV. Absolute motion is the translation of a body from one absolute place into an-
other; and relative motion, the translation from one relative place into another.
Thus in a ship under sail, the relative place of a body is that part of the ship which
the body possesses; or that part of the cavity which the body fills, and which there-
fore moves together with the ship; and relative rest is the continuance of the body in
the same part of the ship, or of its cavity. But real, absolute rest, is the continuance
of the body in the same part of that immovable space, in which the ship itself, its
cavity, and all that it contains, is moved. Wherefore, if the earth is really at rest,
the body, which relatively rests in the ship, will really and absolutely move with
the same velocity which the ship has on the earth. But if the earth also moves, the
true and absolute motion of the body will arise, partly from the true motion of the
earth, in immovable space, partly from the relative motion of the ship on the earth;
and if the body moves also relatively in the ship, its true motion will arise, partly
from the true motion of the earth, in immovable space and partly from the relative
motions as well of the ship on the earth, as of the body in the ship; and from these
relative motions will arise the relative motion of the body on the earth.
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All motions may be accelerated and retarded, but the flowing of absolute time is not
liable to any change. The duration or perseverance of the existence of things remains
the same, whether the motions are swift or slow, or none at all: and therefore this
duration ought to be distinguished from what are only sensible measures thereof;
and from which we deduce it, by means of the astronomical equation. The necessity
of this equation, for determining the times of a phenomenon, is evinced as well from
the experiments of the pendulum clock, as by eclipses of the satellites of Jupiter.

As the order of the parts of time is immutable, so also is the order of the parts of
space. Suppose those parts to be moved out of their places, and they will be moved
(if the expression may be allowed) out of themselves. For times and spaces are, as it
were, the places as well of themselves as of all other things. All things are placed in
time as to order of succession; and in space as to order of situation. It is from their
essence or nature that they are places; and that the primary places of things should
be movable, is absurd. These are therefore the absolute places; and translations out
of those places, are the only absolute motions.

But because the parts of space cannot be seen, or distinguished from one another by
our senses, therefore in their stead we use sensible measures of them. For from the
positions and distances of things from any body considered as immovable, we define
all places; and then with respect to such of those places, we estimate all motions,
considering bodies as transferred from some of those places into others. And so,
instead of absolute places and motions, we use relative ones; and that without any
inconvenience in common affairs, but in philosophical disquisitions, we ought to
abstract from our senses, and consider things themselves, distinct from what are
only sensible measures of them. For it may be that there is no body really at rest,
to which the places and motions of others may be referred.

. . .

The effects which distinguish absolute from relative motion are, the forces of receding
from the axis of circular motion. For there are no such forces in a circular motion
purely relative, but in a true and absolute circular motion, they are greater or less,
according to the quantity of the motion. If a vessel, hung by a long cord, is so
often turned about that the cord is strongly twisted, then filled with water, and
held at rest together with the water; thereupon, by the sudden action of another
force, it is whirled about the contrary way, and while the cord is untwisting itself,
the vessel continues for some time in this motion; the surface of the water will at
first be plane, as before the vessel began to move; but after that, the vessel, by
gradually communicating its motion to the water, will make it begin sensibly to
revolve, and recede by little and little from the middle, and ascend to the sides
of the vessel, forming itself into a concave figure (as I have experienced), and the
swifter the motion becomes, the higher will the water rise, till at last, performing its
revolutions in the same times with the vessel, it becomes relatively at rest in it. This
ascent of the water shows its endeavor to recede from the axis of its motion; and
the true and absolute circular motion of the water, which is here directly contrary
to the relative, becomes known, and may be measured by this endeavor.
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. . .

Wherefore relative quantities are not the quantities themselves, whose names they
bear, but those sensible measure so them (either accurate or inaccurate), which are
commonly used instead of the measure quantities themselves.
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