ARISTOTLE:

On the Heavens

THE QUESTION of the nature of this Whole, whether
it is of infinite magnitude or its total bulk is limited, must be left until later.?
We have now to speak of its formally distinct parts,® and we may start from
this, that all natural bodies and magnitudes are capable of moving of themselves
in space; for nature we have defined as the principle of motion in them.* Now
all motion in space (locomotion) is either straight or circular or a compound
of the two, for these are the only simple motions, the reason being that the
straight and circular lines are the only simple magnitudes. By “circular motion”
I mean motion around the centre, by “straight,” motion up and down. “Up”
means away from the centre, “down” towards the centre. It follows that all
simple locomotion is either away from the centre or towards the centre or
around the centre. This appears to follow consistently on what was said at
the beginning: body was completed by the number three, and so now is its
motion.

Of bodies some are simple, and some are compounds of the simple. By
“simple” I mean all bodies which contain a principle of natural motion, like
fire and earth and their kinds,* and the other bodies of the same order. Hence
motions also must be similarly divisible, some simple and others compound
in one way or another; simple bodies will have simple motions and composite
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1. It is taken up on pp. 92-94.

2. i.e. the elements, which are the “immediate” parts of the whole, the rest being parts of
parts (Simpl.). The elements are also the summa genera or ultimate distinctions of kind among
bodies (Stocks).

3. Phys. ii. 1. 192 b 20.

4. This mention of the “kinds” of an element is probably a reference to the Timaeus
(58C ff.), where there are said to be different varieties of each element, all pure but owing their
differences to the different sizes of their elementary pyramids. (I owe this suggestion to Professor
Cornford). There seems no point in Stocks’s demand for “a variety of movement corresponding

to variety of kind.”
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bodies composite motions, though the movement may be according to the
prevailing element in the compound.®

If we take these premises, (@) that there is such a thing as simple motion,
(4) that circular motion is simple, (¢) that simple motion is the motion of
simple body (for if a composite body moves with a simple motion, it is only
by virtue of a simple body prevailing and imparting its direction to the whole),
then it follows that there exists a simple body naturally so constituted as to
move in a circle in virtue of its own nature. By force it can be brought to move
with the motion of another, different body, but not naturally, if it is true that
each of the simple bodies has one natural motion only. Moreover, granted that
(@) unnatural motion is the contrary of natural, (5) a thing can have only one
contrary, then circular motion, seeing it is one of the simple motions,” must,
if it is not the motion natural to the moved body, be contrary to its nature,
Suppose now that the body which is moving in a circle be fire or some other
of the four elements, then its natural motion must be contrary to the circular,
But a thing can have only one contrary, and the contrary of upward is down-
ward, and vice versa. Suppose on the other hand that this body which is moving
in a circle contrary to its own nature is something other than the elements,
there must be some other motion which is natural to it. But that is impossible:
for if the motion were upward, the body would be fire or air, if downward,
water or earth.

Furthermore, circular motion must be primary.” That which is complete
is prior in nature to the incomplete, and the circle is a complete figure, whereas
no straight line can be so. An infinite straight line cannot, for to be complete
it would have to have an end or completion, nor yet a finite, for all finite lines
have something beyond them: any one of them is capable of being extended.
Now if (a) a motion which is prior to another is the motion of a body prior
in nature, (&) circular motion is prior to rectilinear, (¢) rectilinear motion is
the motion of the simple bodies (as e.g. fire moves in a straight line upwards
and earthy bodies move downwards towards the centre), then circular motion
also must of necessity be the motion of some simple body. (We have already

5. In saying “bodies which contain a principle of natural motion,” A. is not thinking of
natural beings in the wide sense defined in Phys. ii, where the term includes plants and animals,
but in the more restricted sense of the elements only. Strictly speaking (éxpiBéorepov, Simpl.), only
these can be said to have a principle of natural motion (the motion of a simple natural substance
left to itself), since the motions of plants and animals are determined by the life-principle in
them, which again is dependent on their possessing a certain complicated structure. Hence Simpl.
is probably right in saying that even the phrase “composite bodies” in this sentence refers to the
popular elements, earth, water, etc., as they appear to the senses. We never see them in a
perfectly pure form, but they each conform to the natural motions of the pure element, because
that prevails sufficiently in the compound to govern the direction of the whole. The argument
however does not require that it be limited to these. It could at least include inanimate compounds
of the elements (e.g. metals), and where the clause occurs again (269 a 28), Simpl. himself
illustrates it by the example of a man falling off a roof.

6. This caution is necessary because, if circular motion were composite, then the axiom
“one thing one contrary” could not be applied. A composite motion would be neither natural to
a simp’l’c body nor directly contrary to its nature, but only, as Simpl. says, “not according to its
nature.

7. This is demonstrated also, from similar premises but more fully, in Phys. viii, 9.
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made the reservation that the motion of composite bodies is determined by
whatever simple body predominates in the mixture.) From all these premises
therefore it clearly follows that there exists some physical substance besides
the four in our sublunary world, and moreover that it is more divine than,
and prior to, all these. . ..

With equal reason we may regard it as ungenerated and indestructible,
and susceptible neither to growth nor alteration. (4) Everything that is gen-
erated comes into being out of an opposite and a substrate, and is destroyed
only if it has a substrate, and through the agency of an opposite, and passes
into its opposite, as has been explained in our first discussions.®* (&) Opposites
have opposite motions. (¢) There cannot be an opposite to the body under
discussion, because there cannot be an opposite motion to the circular. It looks
then as if nature had providently abstracted from the class of opposites that
which was to be ungenerated and indestructible, because generation and
destruction take place among opposites. Moreover anything which is subject
to growth [or diminution] grows [or diminishes] in consequence of substance
of the same kind being added to it and dissolving into its matter;® but this
body has no such matter. And if it is subject neither to growth nor to
destruction, the same train of thought leads us to suppose that it is not subject
to alteration either. Alteration is movement in respect of quality, and the
temporary or permanent states of quality, health and disease for example, do
not come into being without changes of affection. But all physical bodies
which possess changing affections may be seen to be subject also to growth
and diminution. Such are, for example, the bodies of animals and plants and
their parts, and also those of the elements. If then the body whose natural
motion is circular cannot be subject to growth or diminution, it is a reasonable
supposition that it is not subject to alteration either.

From what has been said it is clear why, if our hypotheses are to be trusted,
the primary body of all is eternal, suffers neither growth nor diminution, but
is ageless, unalterable and impassive. I think too that the argument bears out
experience and is borne out by it. All men have a conception of gods, and all
assign the highest place to the divine, both barbarians and Hellenes, as many
as believe in gods, supposing, obviously, that immortal is closely linked with
immortal. It could not, they think, be otherwise. If then—and it is true—there
is something divine, what we have said about the primary bodily substance
is well said. The truth of it is also clear from the evidence of the senses,
enough at least to warrant the assent of human faith; for throughout all past
time, according to the records handed down from generation to generation,"
we find no trace of change either in the whole of the outermost heaven or in

8. A's reference is to the Physics (i, 7-9), but the point is perhaps put most concisely in
Mez. A 1069b 2-9.
( 9. i.e. growth and diminution are really only particular examples of generation and destruction
Simpl.).

10. According to Simplicius, it was believed that the astronomical records of the Egyptians
went back for 630,000 years, and those of the Babylonians for 1,440,000.
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any one of its proper parts. It seems too that the name of this first body py
been passed down to the present time by the ancients, who thought of it i ¢,
same way as we do, for we cannot help believing that the same ideas recy ¢,
men not once nor twice but over and over again. Thus they, believing thy;
the primary body was something different from earth and fire and air 54
water, gave the name aither to the uppermost region, choosing its title frop
the fact that it “runs always” (&ei 6eiv) and eternally. . . .

This, then, is now clear, and we must turn to consider the rest of gy
problems, of which the first is whether there exists any infinite body, as mes
of the early philosophers believed, or whether that is an impossibility, This js
a point whose settlement one way or the other makes no small difference, i
fact all the difference, to our investigation of the truth. It is this, one might
say, which has been, and may be expected to be, the origin of all the con.
tradictions between those who make pronouncements in natural science, since
a small initial deviation from the truth multiplies itself ten-thousandfold as the
argument proceeds. . . .

The following arguments make it plain that every body which revolves in
a circle must be finite. If the revolving body be infinite, the straight lines
radiating from the centre’ will be infinite. But if they are infinite, the inter-
vening space must be infinite. “Intervening space” I am defining as space
beyond which there can be no magnitude in contact with the lines. This must
be infinite. In the case of finite lines it is always finite, and moreover it is
always possible to take more than any given quantity of it, so that this space
is infinite in the sense in which we say that number is infinite, because there
exists no greatest number. If then it is impossible to traverse an infinite space,
and in an infinite body the space between the radii is infinite, the body cannot
move in a circle. But we ourselves see the heaven revolving in a circle, and
also we established by argument that circular motion is the motion of a
real body.

Again, if a finite time be subtracted from a finite time, the remainder must
also be finite and have a beginning. But if the time of the journey has a
beginning, so also must the movement, and hence the distance which is
traversed. This applies equally to everything else. Let ACE be a straight line
infinite in the direction of E, and BB another straight line infinite in both
directions. If the line ACE describes a circle about C*? as centre, it will be
expected to cut BB in its revolution for a certain finite time (for the whole
time taken by the heaven to complete its revolution is finite, therefore the
subtracted time, during which the line in its movement cuts the other, is also
finite). There will therefore be a point of time at which the line ACE first

11. That is, the centre of the circular path of the supposed revolving body. B
12. So Bekker, with all Mss. but F. Allan rcads “A,” following F
and Simpl. This i1s more satisfactory, for it adds a needless confusion C
to the problem to suppose that the line ACE revolves not about its
starting-point but about some other point farther along it. = A —
B



