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PREFACE

THE text used in this volume is based on Bekker's,
but in a sense which may be thought Pickwickian
and must be defined. ** ﬂased on ’’ means that, to
the best of my knowledge, every departure from
Bekker has been noted and its authority acknow-
ledged. The departures are many, for Bekker’s text
is faulty and it would have been contrary to the prin-
ciples of this series to ignore the improvements intro-
duced in the excellent edition of Mr. D. J. Allan,
which appeared most opportunely in the Oxford
Classical Texts while this translation was in prepara-
tion. I have availed myself extensively of the in-
formation contained in his critical apparatus. I
have also used the text and German translation of
C. Prantl (Leipzig, 1854), but his readings agree to
a large extent with those of Bekker, and his own
alterations are not always an improvement. I have
only occasionally cited him by name.

My greatest debt is to the translation of this treatise
by J. L. Stocks in the Oxford translation of Aristotle.
This was a pioneer work, and has set an example of
true scholarship and philosophic understanding which
it is bold indeed to emulate. Others can speak better
of the gap which his early death has left in the intel-
lectual life of England, but I would record a sense of
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PREFACE

personal loss that this work cannot now benefit by
the criticism of his maturer mind. I wish also to
acknowledge with gratitude the loan by Miss Wick-
steed of her father's text of the treatise with his
marginal annotations, which have thrown light in
several dark places. In introduction, translation and
notes | have tried to make critical use of work which
was not available when Stocks published his transla-
tion, especially that of Jaeger and von Arnim, and I
owe a great and obvious debt to the writings of Sir
W. D. Ross. The essay on Aristotle’'s development
has been much improved by the friendly criticism
of Mr. R. Hackforth. The Greek commentary of
Simplicius has been an invaluable aid, and is referred
to by the pagination of Heiberg in the Berlin edition
of the Greek commentaries on Aristotle.

Each chapter is preceded by a fairly full summary
of its argument. It is hoped that when a passage in
the text seems obscure, and no explanatory note is
provided, a reference to the summary may remove
the difficulty by making clear the relation of the
passage to its context.

Finally, since “ none of these things moves itself,”
I should like to thank Professor Cornford, the first
mover to whom I owe the opportunity of undertaking
this translation. It is dedicated to him above all as
one who, through long familiarity with the Greek
mind in all its diversity, has learned to understand
and to teach others the differences between ancient
and modern ways of thinking.

W. K. C. GUTHRIE
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INTRODUCTION

I. ConTEnTS. ARISTOTLE'S WORLD-SYSTEM

Tue Greek word ovpavés, used as a title to describe
the subject of this work,® bears, as Aristotle himself
explains (i. 9. 278 b 11), three different meanings :
(i) the sphere which bounds the whole Universe, and
contains the fixed stars, (ii) the region between this
outermost sphere and the moon, where are the
spheres carrying the planets, (iii) the Universe as a
whole, i.e. everything enclosed by the outermost
sphere, including the earth. Books i. and ii. of the
treatise, forming together two thirds of the whole,
deal with the first and second regions, which stand
in contrast to the sublunary world as being made of
the divine and imperishable substance aither. The
shorter books iii. and iv. discuss the sublunary world,
containing thé familiar four elements which are the
material of the earth and the atmosphere immediately
surrounding it. It is conceivable therefore that, as
Alexander of Aphrodisias supposed, the title was
chosen to indicate the full scope of the work, but more
likely that (as Mr. Allan suggests) it was thought of
by the ancient editors in its more restricted sense,

¢ The name never occurs in A. himself, and seems to
have been the invention of his editors. For further details
see D. J. Allan, De caelo (Oxford Class. Texts), p. iii. n. 1.
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INTRODUCTION

and applied to the whole in recognition of the length
and importance of the treatment of the heavenly
bodies and their substance. If we may accept this,
then the only possible English translation (* On the
Heavens ") is not so inadequate as might be supposed.

The contents are perhaps best described in the
form of a brief outline of the world-system as Aris-
totle sees it in this work. The Universe is spherical,
having the sphere of the fixed stars as its circum-
ference, and the earth at its centre. Between these
two are, broadly speaking, successive spherical layers
of different kinds of body. (We should more natur-
ally say “ matter,” but the use of that term to
represent cwua can only lead to confusion with vAy
or matter in the technical Aristotelian sense.) Pro-
ceeding from circumference to centre, we find bodies
of an ever-decreasing degree of divinity, permanence,
“form,” and all the other attributes believed
by Aristotle to endow a substance with worth
() ; for the concept of value is never absent
from his philosophy (i. 2. 269 b 15, iv. 3. 310 b 14 and
4. 312 a 15, De gen. et corr. 335 a 18). The outermost
sphere, and the stars which it contains (ii. 7), are
composed not of fire, as had been supposed, but of
the fifth element aitker in its purest form. This fifth
body is described, and the necessity for its existence
demonstrated, in the first book. It is distinguished
from the other four by its natural motion, which is
circular, whereas theirs are rectilinear, either to or
from the centre of the Universe. (i. 2.) (These are
the only forms of simple motion, and to each simple
body is assigned a simple natural motion—268 b 14 ff.)
With this goes naturally the fact that the fifth body
is eternal and the others are perishable, for alone
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INTRODUCTION

of motions circular revolution has no contrary and is
therefore unceasing. (i.4. A motion is defined with
reference to its goal, and motion around a circle, from
whatever starting-point and in whatever direction, is
always towards the same goal.) The substance of the
fifth body likewise has no contrary by whose action it
could be destroyed. (i. 3.)

The Universe being spherical is finite. An infinite
body is on general grounds an impossibility (i. 5-7),
and in fact our own spherical world contains all the
body in existence and there is no possibility of even
a finite plurality of worlds. (i. 8 and 9.) Beyond
this all-embracing sphere is neither body nor place
nor void nor time. Therefore anything that may
exist outside it must be incorporeal, and there is this
much justification for believing that what.:ver is there
is of a wholly divine, eternal and perfect nature.
(i.9.279a 11.)

Within this spherical envelope lie, one within the
other, the spheres which carry the planets (including
sun and moon). A number of spheres controls the
motion of each planet, in the innermost of which the
planet itself is set. (Referred to at ii. 12. 203 a 5,
but only fully expounded in the Metaphysics, A ch. 8.)
These spheres, being introduced to explain the
apparent irregularities in the paths of the planets,
do not revolve about the same poles or in the same
direction as the sphere of the fixed stars, and Aristotle
has an ingenious argument to prove that the existence
of this multiplicity of circular motions, as well as of
the stationary earth, is a necessary precondition of
the primary movement itself. (ii. 3.) The planetary
spheres are like the primary sphere composed of the
fifth body, which however suffers contamination and
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INTRODUCTION

declines in purity as we approach the lower strata
of the Universe. (Meteor. 340 b 6.) The stars and
planets remain fixed at a definite point in their
spheres, and are carried round by the revolution of
the whole sphere. They do not move of themselves.
(ii. 8.) Since they are no longer supposed to be
made of fire as in earlier cosmogonies, a different
explanation has to be sought of the light and (in the
case of the sun) heat which they emit. This is due
to the friction set up by contact with the air or fire
beneath them as they swing round in their spheres.
(ii. 7. See note (ii) at beginning of chapter.) They
are spherical in shape. (ii. 11.)

Below the heavenly spheres of aither come the
sublunary regions of the inferior elements. (Books
iii. and iv.) These are four, fire and earth (' the
extremes '), air and water (' the intermediates ).
The essential and definitive property of each is the
possession of an inherent source of motion, or natural
tendency in a certain direction, and this in turn
depends on the possession of a natural place in the
Universe, towards which the nature of each is con-
stantly impelling it. Once it has arrived at this
place, the same nature which was the cause of its
motion is the cause of its quiescence. (iii. 2, iv. 3, 4.)
This doctrine affords the true explanation of weight
and lightness. Weight is motion towards the centre,
lightness motion away from the centre. Thus fire
seeks and rests at the circumference,® earth the

@ Not of course the circumference of the whole Universe,
which is the place of aither, but only of ** the space in which
they perform their motion ” (312 a 4). Yet A.’s language
often does suggest that in describing the inferior elements
he has temporarily forgotten that they are not in his system,
as in those of his predecessors, the only bodies in the world.
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centre, air the region immediately below fire, and
water the region immediately above earth. Fire
and earth are therefore absolutely light and heavy
respectively, air and water relatively so. The motion
(¢popa) of an element towards its proper place may be
expressed in terms which show it to be only an in-
stance of the wider formula descriptive of every sort
of change (x{vyos), as the actualization of a potency,
or the final (810 b 82) stage in the progress from
matter to form. Only in its proper place is an ele-
ment fully actual. (iv. 8. For t'l:‘:e general law, see
Phys. iii., 201 a 11, etc.)
one of the elements is eternal as such, but the

are generated out of each other and pass into eacﬁ
other again. (iii. 6.) The Universe as a whole is
ungenerated and indestructible. (i, 10-12.)

The earth, as the foregoing arguments suggest, is
situated at the centre of the Universe and is at rest.
It is spherical in shape, and is of no great size relatively
to the stars. (ii. 14.)

II. Tue DE caFLo IN RELATION TO ARISTOTLE'S
PuivosorHicaL. DEVELOPMENT

The development of Aristotle’s theology, and of the
theory of motion on which it depends, has attracted
considerable attention since the publication of Pro-
fessor Jaeger’s book in 1923.% For this topic the De
caelo is of central importance, representing as it clearly

s W. Jaeger, Aristoteles, Grundlegung einer Geschichte
seiner Entwicklung, Berlin, 1923 (trans. R. Robinson, Oxford,
1934) ; H. von Arnim, Die Entstehung der Gotteslehre des
Arist., Vienna, 1931 ; W. K. C. Guthrie, ** The Development
of Aristotle’s Theology, i. ” in Class. Quart. xxvii. (1933), pp.
162-171 ; Sir W. D. Ross, Aristotle’s Physics, Oxford, 1936,
PP- 94-102.
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INTRODUCTION

does a transitional stage in his views. It should
nevertheless be understood at the outset that a
single work need not necessarily correspond wholly
to a single stage of his thought, and that the presence
in the same treatise of elements believed to belong
to different periods is no evidence that the whole
theory of development is false. The De caelo is not
a finished product, trimmed and tidied for the press.
It was never planned for publication, but is a manu-
script intended to serve Aristotle himself and his
pupils as a basis for teaching and research. When
we take into consideration that, as I have shown else-
where,® the progress of his theory of motion was a
simple development and never a contradiction of what
had gone before, it is only to be expected that such a
manuscript will have been subject to additions by the
hand of the master himself or of his pupils. To admit
this may be dangerous, since it brings with it the
temptation to impose an artificial consistency by the
abuse of dissecting methods, but it is a fact which
careful reading of the De caelo puts beyond doubt.
The discussions have shown that there are two
questions which especially attract the attention of a
student of the De caelo. Though not unconnected,
they may conveniently be treated successively.
They are (i) the question whether the belief in an
unmoved and hence incorporeal first mover was from
the beginning a feature of Aristotle’s theory of
motion, and if not, at what point in his writings it
was introduced ; (ii) the question whether the doc-
trine of natural motions expounded in this treatise
has so overlaid his belief in the aliveness of the
heavenly substance that for a time Aristotle is

¢ C.Q. 1933, pp. 167 ff. (Ross is in agreement, Physics, p. 98.)
xvi



INTRODUCTION

virtually explaining the movement of the spheres on
purely mechanistic lines.

(i) Aristotle’s final theory of motion is briefly this.
Everything that is in motion is moved by something
else. Self-motion is impossible because motion
correctly defined is the actualization of a potency,
and the agent of actualization must itself be in
actuality in respect of the particular change or move-
ment in question. That is, the agent must be already
in the state towards which the motion of the patient
is tending. (Whatever heats is itself hot, etc.) We
may not believe in either an uncaused motion or an
infinite series of moved movers. Therefore the
original cause must be something which can originate
motion while itself remaining unmoved. (Phys. vii.
1, viii. 4-5.) At the same time everything can be
spoken of as having, in so far as it is 2 natural object,
an internal cause or principle of motion. This is that
potency, or natural capacity, which has just been
spoken of as being realized in the act of motion itself.
But an object in motion is not necessarily exercising
its natural capacity. Motion may be either natural
or unnatural. If I hold a stone aloft and let it go,
its own nature is the cause of its movement towards
the ground. But I may hurl it up into the air, in
which case its motion will be ** enforced ” or * con-
trary to its nature.” There are thus two possible
causes of motion, the thing’s own nature or an ex-
ternal force 2 : and it is obvious that the external
force (Bia) which moves a body contrary to its own
nature is to be sharply distinguished from the ex-
ternal mover which is postulated out of respect to the

¢ It is even noted once that constraint may hasfen natural
motion instead of counteracting it— De caelo, 301 b 17-22.
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INTRODUCTION

philosopher’s conviction that nothing can move itself,
and whose function is to call latent powers into activity,
fulfilling, not frustrating, the nature of each thing.

In the last resort, then, the possible causes or
sources (apyai) of motion emerge as three: (i)
“ nature,” defined as ‘‘ a source of motion in the
thing itself "' (De caelo iii. 2. 301 b 17, c¢f. Phys. ii.
192 b 20) ; (ii) an external mover which energizes the
nature of the moved by virtue of having itself reached
the goal to which the latter inclines ; (iii) any ex-
ternal force which may overcome the nature of the
object and constrain it to move in a way unnatural
to it.

Now these three causes can perfectly well exist side
by side as parts of a single coherent theory of motion.
Failure to see this detracted seriously fmm the value
of von Arnim’s arguments about the De caelo, in so
far as they were based on the assumption that belief
in an internal source of motion is inconsistent with
belief in an external mover or energizer. In the face of
Aristotle’s fundamental doctrines of matter and form,
potentiality and act, the inconsistency vanishes, since,
as has been noted, according to these doctrines the
agent whereby a potentiality is actualized must itself
be actual.® The " nature ” of things is constantly
referred to as a power or capacity, and sometimes
(De caelo iv. 1. 307 b 31-38) explicitly contrasted with

activity or actuality.

It is clear, therefore, that when Aristotle had
ceased to believe in the possibility of self-motion, the
necessary modification of his philosophy did not lead
him to deny factors which he had previously affirmed.

¢ Von Arnim, Gotteslehre, pp. 10 ff. The above criticism
is more fully stated in C.Q. 1933, p. 167.
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The internal source of motion is not annihilated by
the external mover, but subordinated to it. But this
does not show that the external mover was there all
the time, and that no modification ever took place.
In truth the three sources of motion which we have
enumerated are uneasy bedfellows. It is not easy
to say in the same breath that a thing is moved by its
own indwelling nature and that it is moved by some-
thing external, even with the knowledge that if the
breath would only hold out long enough for a full
explanation of the doctrine of movement as the
passage from potency to act, the statement would be
found to be perfectly logical. We find therefore that
in the De caelo, where one of the main topics is the
natural or internally-caused motion of bodies, there
is almost complete silence about the transcendental
and unmoved mover. There are one or two isolated
hints that the body’s own nature is not the ultimate
cause, but in the overwhelming majority of arguments
the possibility of anything higher is left entirely out
of account.

Now Aristotle learned his philosophy from Plato.
In many things he never ceased to be Plato’s disciple,
and as a young man he accepted the Platonic system
in all essentials. It was undoubtedly the starting-
point for his own work. But for Plato self-motion in
the true sense was no impossibility. He divided
motion only into spontaneous and communicated.
Spontaneous motion is prior to communicated, and
the prime mover of all is a self-mover, which Plato
identified with soul, the life-principle.* This there-

¢ Laws x. 804 c ff. Soul is the primary cause of movement
and carries round the stars and planets. Three possible
methods are suggested by which it might accomplish this.
(i) The stars have souls just as we do, i.e. are alive. (ii) The
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fore was Aristotle’s starting-point too. The doctrines
of form and matter, potency and act, were his own
contribution, and so of course was the postulate of
the unmoved prime mover which was the outcome of
those doctrines. This makes it a priori possible that
certain of his writings belong to a stage of thought
before the doctrines were carried to their logical con-
clusion, and at the same time unlikely that, having
demonstrated the necessity for this novel feature, he
should have kept it so completely in the background
as he does in the De caelo.

In general, then, the language of the De caelo
suggests that Aristotle is thinking of the outermost
heaven as the primary being, which by its own self-
caused revolution is responsible for the motion of
everything else in the Universe, although logically it
could be reconciled with the notion of a superior and
unmoved mover. Yet there are one or two passages
-which make even the logical reconciliation difficult.
I propose to end this section by mentioning first
(a) these passages, then (b) those which on the con-
trary seem to presuppose the transcendent mover,
and thirdly (c) those passages in other works of
Aristotle which are relevant as external evidence
for his development on this point.

moving soul takes to itself a body with which to impel the
stars. (Probably a reference to the view of Eudoxus, adopted
by Aristotle, that the stars are carried round by their spheres
—De caelo ii. 8.) (iii) It conducts without body by means
of ** certain other powers excelling in wonder.” This third
view is described by Sir W. D. Ross as the belief in a trans-
cendent prime mover (so also Jaeger, Aristotle, Eng. tran.,
pp. 141 f.), but we must be on our guard against confusing
it with the transcendent mover of Aristotle, from which it
differs essentially as what moves itself from what is totally
unmoved.
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(a) Passages which exclude the transcendent mover

Ati. 9. 279 a 30 ff. the heavenly system is described
as *‘ the foremost and highest divinity,"” and the reason
given is that “ there is nothing more powerful so as
to move it.”* Aristotle goes on, “ It is too in un-
ceasing motion, as is reasonable . . .”, and here as
often the attitude of his Greek commentator is
illuminating. Simplicius is worried about the passage
and would like to read the active (kwei—" sets in
motion ’*) for the passive or middle (xiweirai—"" is
in motion '), because the word is clearly descriptive
of the highest substance of all, which Simplicius,
innocent of development-theories, knows to be the
“ intelligible and unmoved causes.”

The passage ii. 1. 284 a 18 ff. is scarcely compatible
with the presence of a transcendent mover in the
background. It will be discussed in connexion with
the question whether or not it is soul which causes
the movement of the heavens (p. xxxi, below).

At iii. 2. 800 b 18, Aristotle is criticizing the pre-
cosmic chaos of Plato’s Timaeus, and says: “ The
motion must have been either enforced or natural.
But if it was natural, careful consideration will show
that there must have been a cosmos. For the self-
caused motion of the first heaven must be natural.
. . . ? Von Arnim treated this passage as proof that

¢ Note also the language of line 28. When A. wrote of the
olpavds, ofev xai 7Tois d ebpryras, Tols pev dxpifécTepov
rois 8 duavpds, 70 elval Te xai {7y, he could hardly have had
behind him the sentence applied to the unmoved mover in
the Met. (1072 b 18): éx rowadrys dpa apyfis fpryra 6 ovpavos
"ﬂi [ & S".
b ﬂﬂr “ The prime mover must cause motion in virtue of
its own natural movement.” So Stocks, who (followed by

b xxi
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Aristotle was still regarding the ultimate cause as a
self-mover. One might hesitate to accept this, on
the ground that in criticizing the 7Timaeus he was
temporarily accepting Plato’s own premises for the
purposes of the argument. It is nevertheless striking
that this is not the explanation offered by either
Alexander or Simplicius, although both were anxious
to escape the difficulty of attributing to Aristotle a
self-moving first cause.

ii. 8. 286 a 9% : “ The activity of a god is immor-
tality, that is, eternal life. Therefore the god must
be characterized by eternal motion.”” Aristotle goes
on to apply this argument to the * first body,” the
necessity of whose movement is thus seen to follow
from its divinity., In the Metaphysics (A ch. 7),
where the necessity for the transcendent mover has
been proved and its nature is being described, it too
is said to be god and to possess eternal life ; but
there these same characteristics are deduced from
the fact that it consists of pure intellectual activity
and is therefore entirely unmoved.

iv. 2. 309 b 17. Criticizing the Atomists, Aristotle
says that their theory amounts to making the void
the primary cause of motion. * Yet it is illogical
that bodies should move upwards on account of the

Allan) reads xweiv, avro for xweiv avro. This was
suggested by Alexander, though all our mss. have adro.
The reasons for the change are not strong, especially when
we remember that the purpose of Alex. in makm% it was
(as Simpl. expressly says) to avoid attributing a self-mover
to Aristotle. Once again the mmmentatﬂr s attitude is
illuminating, but since with either reading the first mover
is descri as being itself in motion, the action is hardly
effective, and makes no difference to the argument above.

¢ These last two passages have not, I think, been previously
cited in the discussion.
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void if the void does not do so itself.” On this
assumption, that their theory involves attributing
motion to the void itself, Aristotle proceeds to point
out the absurdities to which it leads. But it is
difficult to see on what grounds he could have made
the assumption, unless he still held as a fundamental
tenet that the first cause of motion must be that
which moves itself. Once admit in principle that a
mover can operate without any movement on its own
part, and the assumption would surely need separate
justification. This passage could not perhaps be
relied on in isolation, but may be offered in corrobora-
tion of the general attitude of the treatise.

(b) Passages which imply the transcendent mover

Books i. and iii. contain no mention of it. It is
unambiguously referred to in only two passages, one
in book ii. and one in book iv.

The thesis of ii. 6 is that the motion of the outer-
most sphere is at a constant speed. No less than
four proofs are given, of which the first and third are
consistent with the view that the aither as self-mover
is the supreme being. The fourth argument (288 b
22) seems to envisage an external mover when it says
that it is unreasonable to suppose that the mover
should first show incapacity for an infinite time, and
afterwards capacity for another infinity. The second
argument starts (288 a 27) with the thesis established
in the Physics that “ everything in motion is moved
by some agent,” and goes on to say that therefore
any irregularity in the movement must proceed either
from the mover or from the object moved. But it
has been proved that the object moved, the aither,

xx1il



INTRODUCTION

is simple and indestructible and altogether free from
change of any sort; a fortior: then it is impossible
that irregularity should come from the side of the
mover, for that which moves another is even less
subject to change than that which it moves, because
it is more fully actual.

The thesis of iv. 8 is that lightness and weight,
upward and downward movement, may be explained
on the same general principles as all other forms of
change, namely as instances of the passa%e from
potentiality to act. Fire, e.g., has not completed its
becoming, not realized its form, until it has moved
upwards to its proper place at the circumference.
The following reference to Aristotle’s mature theory
of motion is added at the end of the discussion
(811 a9) :  But movement is also due to the original
creative force and to that which removes the hin-
drance . . . as was explained in the first part of our
discussions when we tried to show that none of these
things moves itself.”

It is permissible to notice that in both these
chapters the mentions of the unmoved mover occur
as appendages to arguments that have already
proved their point without them. Many passages
could be quoted to show that it was Aristotle’s habit
to jot down any supplementary proofs of a thesis as
they occurred to him, and there is nothing against
supposing that the sentences in question were added
afterwards to arguments which proved the point at
issue in a different way. The sentence in iv. 3
especially is not an apt conclusion to a series of
arguments which explain the nature of things by re-
ference to the principles of potency and act. It isan
excellent illustration of what has been said, that the
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doctrine of the unmoved mover was a development
and not a contradiction of the doctrine of the internal
source of motion, but that nevertheless the two look
ill-assorted when they are baldly juxtaposed.

The above are the only two passages mentioned by
von Arnim in this connexion, but notice should also
be taken of i. 8. 277 b 9. The thesis of this chapter
is that there cannot be more than one world. It is
proved by the doctrine of the natural places of the
elements, but according to his custom Aristotle ends
the chapter by briefly noting two or three other
arguments in favour J it. Thus at 277 b 9 he says :
““ It might also be shown by means of the arguments
of first philosophy.” There is no more, and the refer-
ence may be thought to be left extremely vague, but
in fact it can apply to little else but the proof of the
uniqueness of the world in Met. A 8. 1074 a 31 ff.
This proof is that, since the existence of a world
implies the existence of a transcendent being to move
it, a plurality of worlds would entail a plurality of
transcendent movers, which is an impossibility. The
reference in the De caelo partakes of the character
of a footnote to an even greater degree than the
other pass which have been cited, and the
possibility of its being a later insertion is correspond-
ingly strong.

(¢) Relevant passages outside the De caelo

Aristotle’s dialogue De philosophia contained his
earliest independent views on the question. The
work itself is lost, but we can gather something from
Cicero’s references to it in the De natura deorum.
According to this (ii. 16. 44), Aristotle laid down three
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possible causes of motion, mutually exclusive : nature,
force and free will. The motion of the stars, he pro-
ceeds, cannot be natural, for natural motion is either
upward or downward ; nor can it be enforced, for
there cannot be any force greater than that of the
stars themselves which could move them contrary
to nature. Therefore it must be voluntary. This
passage, together with one in the preceding chapter
of the De nat. deor. which ascribes sense-perception,
intelligence and divinity to the stars, was taken by
von Arnim as proving the absence of a transcendent
mover. We must agree with Sir W. D. Ross that it
does not necessarily do this, since the idea of volun-
tary motion is by no means ruled out by the presence
of a transcendent mover. Indeed, the transcendent
mover operates, in Aristotle’s developed theology, by
inspiring in the souls of the moved a desire for its own
perfection, which they seek to imitate by voluntary
action. The only external mover ruled out by the
present passage is one which exerts a compulsion
contrary to nature. Itis nevertheless to be remarked
that the passage does offer an explanation of the
motion of the stars which is at variance with that of
the De caelo. In the latter, the contrast between the
voluntary motion of the stars and natural motion has
disappeared ; the circular movement of aither is as
natural as the upward or downward movement of the
other simple bodies, and is explained on identical
lines. There is no hint of the trichotomy of move-
ment into natural, enforced and voluntary. It has
been replaced by a dichotomy into natural and en-
forced, if we exclude the isolated references to a
transcendent mover which have been mentioned
above, and which have no organic connexion with
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the general arguments of the treatise. We have
then in the De philosophia an earlier attempt to ex-
plain the motion of the stars, which has been con-
Elderﬂbl'_'p' modified in the De caelo ; ; and considering
the probability that in the De caelo itself the un-
moved mover has not yet become a part of the scheme,
it is unlikely that it figured in the dialogue.
Another passage in the De nat. deor. (i. 18. 38) was
held by Jaeger to prove the presence of the trans-
cendent, unmoved mover as early as the De philo-
sophia. His arguments have however been adequately
refuted already, and it is sufficient here to refer to
von Arnim, Gotteslehre, pp. 1-7, Guthrie, Class. Quart.
1983, pp. 164-165, Ross, Ari.-r.-!atk'; P&y.riﬂ, pp- 95-96.2
With this passage disposed of, we find no reference
to the unmoved mover in a context which either need
be or usually is accounted earlier than the De caelo.
Ross (Physics, p. 99) cites as probably the earliest

¢ The view thnt the unmoved mover had a place in the
early, ‘‘ exoteric " writings of Aristotle has mnre recently
b-een upheld by E. Bignone on different grounds (L' Aristotele

duto ¢ la fnrmnzt'm filosofica di Epicuro, ii. 398 f.).

hilodemus (Ilepi @eav I1I, col. x. Diels, in A4bh. preuss.
Akad. Wiss., 1916 No. 4, p. 30) combats the theory of
unmoved gods :un.wp-avs E‘mu:], and Bignone maintains
that in the time hilodemus polemic against Aristotle
could only have been directed against the ** exoteric " works.
This is by no means certain, as P. Merlan has rightly pointed
out (Phil. Woch. 1938, 67), quoting the passage of Cicero
(De fin. v. 5. 12) which shows at least awareness of the
existence of the two classes of Aristotelian writing. Merlan
concludes judiciously that the passage from Philodemus is
nevertheless remarkable, and suggests the possibility that
the unmoved mover may have occurred, if not where Jaeger
thought, then elsewhere in Aristotle’s early writings. ?ee
arguments of the present essay may perhaps give grounds
for thinking the possibility remote.
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reference De motu anim.2-4. The need for an unmoved
being is there argued from a simple analogy with the
movements of animals, and it is fairly clear that Aris-
totle has not yet worked out the full doctrine of motion
on which its existence is ultimately based. We have
also a clear reference to an unmoved mover in Phys.
ii. 198 a 35, and the seventh and eighth books of the
Physics contain the orthodox Aristotelian proofs of its
indispensability as summarized above (p. xvii). It
forms the subject of the latter half of Metaphysics A.

I have smd that none of the references to an un-
moved mover in other treatises need be supposed to
be earlier in date than the main argument of the De
caelo. But it can hardly be proper to say this without
mentioning the fact that there are some ten refer-
ences to the Physics in the De caelo itself. 1t may well
be true, indeed it is probable, that these have, in
Professor Jaeger's convenient phrase, * no chrono-
logical significance,” but the average reader may be
pardoned if on meeting them in the text he feels
misgivings about a development theory which ignores
their presence. The following are the passages of
the Physics referred to, and the topics which they are
used to illustrate :

i. 7-0; part played by opposites in change (De
caelo 270 a 17).

iii. 4-8, vi. 7, viii. 8, vii. 10; infinity (De caelo
274 a 21, 272 a 30, 273 a 18, 275 b 23).

vi. 1 and 2; indivisible magnitudes (De caelo
200 a 10, 303 a 23).

iii. 6 (207 a 8) ; definition of *“ complete ’ (De caelo
286 b 20).

iv. 8 ; impossibility of *‘ separate " void (De caelo
305 a 22).
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vii. or viii. ; impossibility of self-motion (De caelo
311 a 12, discussed above, p. xxiv).

It is legitimate to argue that, since Aristotle’s
theory of motion and theology show a development
unly and not a radical change of view, then consider-
ing the nature of the surviving treatises, cross-
references may well have been added to manuscripts
already in existence. In this connexion we may note
especially that the reference to the proofs of the
Physics that self-motion is lmnﬂsmble is not only
unique but seems particularly loosely attached to the
argument of its context (p. xxiv, abuve) How much
or how little weight we think it right to give to con-
siderations of this sort must depend on the strength
of our conviction that the transcendent unmoved
mover has no place in the main discussions of the
De caelo. My own conviction of this is strong.

(ii) We may grant, then, that in the De caelo we are
enabled to see a stage of Aristotle’s thought at which
the sphere of the fixed stars, the highest corporeal
entity, is at the same time the highest entity of all.
It is this which, swinging round with the ceaseless
self-caused motion that is the outcome of its inner
nature, brings about the motion of &?erything else in
the Universe and deserves the name of " foremost
and hig hest god, entirely immutable and owning no
superior ”’ (i. 9). The question that remains is this.
In the explanation of the motion of the heavens as
““ natural,” what has become of the soul or souls of
the stars, which in the dialogue De philosophia, as in
Plato, are said to be the cause of their motion 7 We
have dlsentangled three versions of Aristotle’s cos-
mology, each an improvement on the last. In the
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first (that of the De phil.), it is denied that the motions
of the stars can be natural, on the ground that none
but rectilinear motions can be so. Nor can it be
enforced, because there is no force greater than the
stars. Therefore it is voluntary, s.e. it is accounted
for by the fact that they are living, sentient and
intelligent beings. The second stage (that of the De
caelo) agrees with the first in ruling out the notion
of an external force or compulsion, not only because
there is believed to be no stronger power in existence
(though that too is repeated in i. 9), but more especi-
ally on the general ground that no enforced, that is
unnatural, motion can be eternal. On the other hand
it differs from the first stage in arguing that circular
motion is no less natural than rectilinear, thus
abolishing the contrast between natural and voluntary
motion and attributing the motion of the stars, like
that of the four sublunary elements, to their nature
(physis). The third stage (expounded in Met. A)
admits the doctrine, foreign to the second, that self-
motion is an impossibility. It therefore explains the
motion of the heavens as due not only to their own
indwelling nature but also to the influence of an
external, unmoved and therefore incorporeal being.
This being does not work by compulsion. It calls
into activity the powers of motion (physis) in the
heavens, which otherwise must needs have remained
dormant, by arousing in them the desire for its own
perfection. Now we see at once that this final
explanation of their motion has one important
feature in common with the earliest, namely that it
relies for its efficacy on the belief that the stars (or
rather the spheres in which they are set) are alive and
sentient. The influence of the transcendent mover
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on them is compared to that which is exercised on a
lover by the beloved, and no other explanation is
offered. The account of the De caelo is radically
different in that it does not, in so far as it is an
account of motion, demand the attribution of life to
the heavenly substance as a part of the cause. This
is a real distinction and must not be obscured, whether
or not we feel bound to conclude finally that Aristotle
could not, even temporarily, have renounced his belief
in the divinity of the heavenly bodies.

In De caelojii. ch. 1 (284 a 18-28 and 25-27), Aristotle
censures those who would attribute the eternal move-
ment of the heavens to “ a compelling soul ” or “ a
living constraint,” a theory which he compares to the
myth of Atlas. This passage has been mentioned
already as being difficult to reconcile with the idea
of an external mover. At first sight at least it seems
equally to dispose of the belief that the heavens owed
their movement to the fact that they were themselves
alive, that is, to the soul immanent in them. Never-
theless Sir W. D. Ross has recently shown that this
conclusion is unnecessary. The following quotation
may be taken to summarize his own view (Physics,
p- 98): “ In the light of this passage (sc. ii. 12.
202 a 18-21,b 1-2) and that in ch. 6 we must realize
that in ii. 1 what Aristotle is denying is not soul,
but soul which constrains the heavenly bodies to
motion contrary to their natural motion. . . . Aris-
totle when he wrote the De caelo explained the
movements of the heavenly bodies by the action of
immanent souls or powers of initiating movement.” @

¢ Dr. Philipp Merlan, in an admirable but unfortunately
very brief discussion, has pointed out how, since interest in
the early Aristotle was reawakened by Jaeger's book, the
parties in the discussion have taken up positions very
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It is of course true that a denial of compulsion or
constraint exercised by a soul and acting contrary to
the nature of the moved does not rule out altogether
the possibility that soul may be the cause of motion.
(Cf. the three possible causes enumerated above,
p. xviii). Yet there remains a difficulty in his view, for
it seems to destroy the parallelism which is pressed
upon the reader in the first book between the move-
ments of the fifth, heavenly element and those of the
other four. It destroys the parallelism between
rectilinear and circular motions. Aristotle has tried
to explain them all as due to the nature of the
material. If the movement of atther is due to the
action of immanent souls, we can scarcely avoid
attributing the upward movement of fire and the
downward movement of earth to the same causes.
The arguments of i. 2 make it difficult to escape from
this conclusion. All natural bodies are capable of
locomotion as such ; for by their ** nature ”’ we mean
a principle of motion. And the motions attributable
to this principle are of two main sorts, rectilinear and
circular.

Now it need hardly be said that Aristotle did not
intend to attribute the movement of the sublunary

similar to those of ancient criticism. Ross’s resembles that
of Simplicius, according to whom A. is here rejecting only
a mechanical propulsion (&8iopos) of the soul. My own views,
and those now propounded by Bignone (o.c., p. xxvii above),
are nearer to those of Alexander, who regarded the criticism
as directed against the Platonic doctrine of the world-soul
(P. Merlan, review of Walzer, Aristotelis dialogorum frag-
menta in Phil. Woch. 1938, 67). As will appear later, how-
ever, | consider my earlier assertion of a materialistic )
in Aristotle’s thought (Class. Quart. 1933, p. 169) to have
been too positive in expression.
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elements to the fact that they were alive, and
we may suspect that the question has been over-
simplified. There are in fact two kinds of natural
motion, well distinguished by Simplicius thus : “ If
a thing has a natural motion, then it either moves by
nature in the sense of the so-called natural bodies like
earth and fire, or in the sense of so-called self-moving
creatures which are moved by the soul within
them.” ¢ But if we have to decide to which of these
two classes the substance of the stars belongs, the
arguments of i. 2 leave us no choice. We must
assume that it moves * like earth and fire,” even al-
though owing to the perfection of circular motion it is
of a higher nature than they and is indeed eternal.

Yet Aristotle calls it in the same chapter a bodily
substance not only prior to but more divine than the
other simple bO(iEE (269 a 31), and in the next
chapter, appealing to experience for confirmation of
his results, he brings forward the belief in gods as
testimony for the existence of the fifth body. He
does the same again in ii. 1 (284 a 2), when in support
of his view of aﬁe aither as 1mmnrtal and eternal he
refers to “ the ancient accounts, belonging especially
to our own tradition, that there is something immortal
and divine in the class of things in motion. . . .’
There are also the two passages mentioned by Ross
inii. 6 and ii. 12. That in ii. 6 (288 a 27 ff., discussed
above) fairly obviously refers to an external mover
and is therefore beside the present point. The
sentence in ii. 12 is as follows (292 a 18-21) : “ But
we are thinking of them (sc. the stars) as if they were

@ 511]1 1. on De caelo 242, 4-6: €l xara $vow (sc. xweirar), 9

t;r:. ws Td ¢uowa Aeydpeva olov vi xal wip 7 ws 7a avToxiTa
peva TG Vo THS € €auTols Kwovueva Yuyis.
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mere bodies, units arranged in a certain order but
entirely lifeless, whereas we ought to regard them as
partaking of action and life.” This passage seems to
Ross to make it impossible for us to believe that in
the De caelo Aristotle explained the movements of
the heavenly bodies otherwise than by the action
of immanent souls. But a possible interpretation of
these words would be that by ** we ”* Aristotle means
himself, and that the sentence betrays an uneasiness
about the nature of the arguments by which in this
treatise he has been accounting for the motion of the
stars, and an attempt to recall himself to what his
instinets tell him to be the truth. Possibly, that is,
he is taking himself to task for the materialistic trend
of his earlier arguments and rousing his Platonic con-
science to activity,* Whether or not this is so, what
has happened seems to be this. The divinity of the
stars was an article of the Platonic faith which it could
never occur to Aristotle to doubt. This must be
emphasized, since otherwise the present discussion
may be thought to go too far and make Aristotle, at
one stage of his thought, into a materialist. All that
is suggested is that he was temporarily in difficulties

¢ | mention this tentatively, for the possibility is at least
equally strong that the sentence has reference only to the
problem of its immediate context, and means ‘' If we find
this a stumbling-block, it is only because we are forgetting
that the stars are alive.” ** We " would then mean ** man-
kind in general.” If this is the true meaning, I do not
think the general position is altered, since what I have
assumed on Aristotle’s part is not disbelief but a difficulty
in reconciling his belief intellectually with the account of the
stars’ movement which he has just thought out. For this
difficulty the evidence must remain the identity between the
accounts of the movement of aither and of the four sublunary
elements.
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over the intellectual reconciliation of his belief in the
life and divinity of the heavenly bodies and his rational
explanation of their movement.* He had carried on
the search for this explanation on independent lines,
and the result as reached in book i. ch. 2 is not in
complete accord with his inherited Platonic belief. It
never occurred to him to doubt that the aitker had a
soul, and that that soul was the principle of its move-
ment, although his explanation of its movement
should in fact have rendered superfluous not only *“ a
soul which constrains the heavenly bodies contrary
to their natural motion,” but a soul as the principle
of their natural motion as well.

The argument of ii. 8 and 9 should be taken into
account here. These chapters explain that the stars
do not move of themselves, but are embedded in
moving spheres which carry them round. ** There-
fore,”” he concludes, *‘ their motion is neither the
motion of life (éufvxos) nor is it enforced.” It is
natural without being caused by soul, and possibly
this is one of the statements that Aristotle has in
mind if we suppose him to be accusing himself, in
ii. 12, of speaking of the stars as if they were lifeless.
In itself, of course, it might be thought simply to
transfer the attribute of life from the individual stars
to the spheres which carry them, and so fluid does
Aristotle’s thought seem to have been at this stage
that he may even have intended to give that im-
pression. It is nevertheless a strange way to speak
of the stars, either for a Platonist or for the Aristotle
of the Metaphysics ; and it remains true that accord-

 That he wished to connect them is again not open to
duuht Cf e.g. ii. 2. 285 a 29: ¢ &' ovpavds éufuyos xai éxer

xunjoews dpxiiy.
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ing to the description of the motion of the aither in
i. 2, soul is an unnecessary addition.®

What is needed, then, and at this stage lacking, is
an explanation of motion which will at the same time
satisfy the reason and make room for the belief in
the divinity of the stars, or of their spheres, which
Aristotle refused to relinquish. The solution lay in
the thesis that self-motion was impossible, and in the
postulate of the transcendent unmoved mover which
was the outcome of that thesis, For the only way
in which the transcendent mover can operate is by
arousing desire in the souls of the moved. Lifeless
matter could not respond to this impulse, Therefore
soul is once more indispensable as the internal con-
dition of movement. If, then, as has appeared
probable, Aristotle when he wrote the De caelo had
(a) given up the contrast between the rectilinear
motions of the sublunary elements as " natural " and
the circular motion of the aither as *“ voluntary,” and
brought the latter into line with the former by the
assertion that circular motion was natural no less
than rectilinear ; but (b) not yet thought of the
impossibility of self-motion nor arrived at the concept
of the unmoved mover, it is easy to see how the souls
of the heavenly bodies, considered as the source of
their motion, were left temporarily in an ambiguous
and unsatisfactory position.

¢ Tt might be noted before we leave the argument, that the
soul in sublunary creatures is regarded by A. as a force which
prevents the elements of which a creature is composed from
rforming their proper motion. In this sense the soul of a
iving creature is a constraining force, and this should be borne
in mind when we are considering A.'s objection to an drvayxy
éufuyos as the cause of celestial motion. Cf. 288 b 16
(pp. 172-173) and note ¢ on p. 64.
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CHAPTER 1

ARGUMENT

The subject of physical science is material substance, or
body, and the living creatures which are made out of it. It
i# also necessary to get first of all a grasp of the general prin-
ciples on which material substances are constructed (matter,
Jorm, etc.), the laws of change and so forth. These have been
dealt with in the Physics, and we now approach the subject of
body itzelf.

Body is defined as a species of the continuous. This in its
turn means ** a magnitude which is divisible to infinity,” and
consists of three species—the line, the surface and the solid
body. Since there are only three dimensions, body may be
called, on this argument, the complete magnitude. Pytha-
gorean notiong of the perfection of the triad, as well as popular
custom and language, give further colour to this view, whose
proof lies simply in the appeal to experience.

Body, then, is that which has extension in three, 1.e. in all,
directions, and hence is divigible in all directions. For that
reason we speak, on this geometrical argument, of all bodies
ag *“ complete magnitudes,” but it is of course only in this
2
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BOOK 1
CHAPTER 1

ARGUMENT (mut:'nued)

limited sense that they are complete. We also speak of the
whole Universe as s and we must not be thought to be
confusing that sense of the word with this in which we apply
it to any body whatsoever. All bodies are complete in the
geometrical sense (i.e. it is impossible to add another dimen.
&on to them), but only the Universe as a whole can be said to
be complete in all respects, i.e. to be the whole of which the
separale bodies are parts, and which itself is not the part of
any larger whole. :

[The arquments of this and some of the following chapters
naturally laid themselves open to the charge of using mathe-
matical language in describing concepts that were intended to
be physical. To this Simplicius replies (p. 25 Heiberg) : * If
we spoke of lines in a mathematical sense, we should indeed be
wide of the mark. But if, taking into consideration that all
motion takes place within linear dimensions (simple motion
Sollowing a simple line and composite motion g complez) we
tntroduce the different dimensions in illustration of the dif-
Jferent varieties of motion, how can we be said to be explaining
physical matters by mathematical arguments ! The physicist

3
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ARGUMENT (continued)

and the mathematician must alike make use of lines, as also
of surfaces and solid bodies. Simply to make use of lines

8s ‘H wept (ﬁuafr.ug E':rtmp'r_] ayedov 1} mlfw“rq
(ﬁawerm. mepL TE crmpa'ru. Kai P..E']!EB'I] H‘ﬂl- T!.'l. Tnurmv

oboa mdfy kai Tds xtﬂ?ﬂ'ﬂi’, €L O¢ mepi Tas apyds,
ogai 7S Tnmun;s- aucrms- ELgiy T@V yap ¢voet
cruvea-rm-rmp -ru. pEv €aTe :rmpu.fu kai peyeln, ra &
Exﬂ obpa xat péyebos, Ta & apyai TOV éxovrwy
eloiv,

Zuveyés peév odv €0Ti TO OiaLpeTov €is A€l Ot-
ﬂ.l.p-(-.‘Tﬂ". mﬁpu SE 70 ﬂd’.vrn Sml;pﬂdv. peyéfous
3& 70 ﬂr cq& €v ypa,pp'r;, 70 & €mi dvo £m1r£5nv
10 & €mi Tpla obpa Kai ﬂapa. Tabra ovK E:rrw

10 aﬂn peyeblos dia 1o Ta Tpia mavra elvar kat To
Tpti‘ wuv-r-r; xaﬂu’.ﬂep 'yfip $paot kat ot [lvbaydperor,
Ta may Kai T4 mAVTQ TOiS Tp:.:rw mpm-rur relﬂrr-r;
yap xm ,u.eaau Kai upx-q Tov apbluov €xer Tov Tob
mavros, Tabra &€ Tov Tis Tpmaus. 0o wupa, wh
t,'buu'ims- EIATJ¢DTE5' mcnrfp VOLLOUS ﬂcﬂ.w;s, Kat wpos-

15 TAS AYLOTERS xpwpfﬂu Ty Bedv @ up;ﬂpw Tuurm.
uwnﬁfﬁupfr 35 Kai Tas wpoo-qynpms Tﬂl-' TpO‘ﬂ'ﬂlF
TobTOV" TA yap dvo aquxu jL€v Aéyopev Kai Tovs dvo
audorépovs, mavras 8 ov Aéyouev, aAdd kata TGOV

® mafos is (a) a property in respect of which a thing is liable
to change (mowbrys xaf’ v dMowiola: évdéyerar), (b) change
itself (aAdoiwars 787), Met 1022 b 15 fnl] Simpl. says
nafos here is included in xiimous as species in genus.

¥ ¢.g. the elements (fire, water, etc.) and substances like
stone or wood (Simpl.).

¢ {.e, animate nature, plants and animals (Simpl.).
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ARGUMENT (continued)

therefore is not peculiarly mathematical, but only if they are
used in a mathematical way."’)

WE may say that the science of nature is for the most
part plainly concerned with bodies and magnitudes
and with their changing properties ¢ and motions, as
also with the principles which belong to that class of
substance ; for the sum of physically constituted en-
tities consists of (¢) bodies and magnitudes,® (b) beings
possessed of body and magnitude,® (¢) the principles
or causes of these beings

The continuous may be defined as that which is
divisible into parts which are themselves divisible to
infinity, body as that which is divisible in all ways.4
Magnitude divisible in one direction is a line, in two
directions a surface, in three directions a body. There
is no magnitude not included in these ; for three are
all, and * in three ways "' is the same as * in all ways."”
It is just as the Pythagoreans say, the whole world
and all things in it are summed up in the number
three ¢ ; for end, middle and beginning give the
number of the whole, and their number is the triad.
Hence it is that we have taken this number from
nature, as it were one of her laws, and make use of it
even for the worship of the gods.” Our language too
shows the same tendency, for of two things or people
we say ** both,” not “ all.” This latter term we first

¢ Thatis, the continuousis the genus to which body belongs
as a species (Simpl.). On divisibility see Introd. to Loeb
Phyncs (vol. i), [& Ixxx ff.

¢ Compare F. Cornford in Class. Quart. 1923, p. 2

! Examples from Greek practice in the taking of oaths and
in sacrifices may be found in P. Stengel, Grischische Kultus-
altertiimer (Munich, 1920), pp. 86, 135
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TPLDY TavuTnY TNV Tpogmyoplav ¢auev mpETOv.
Tavra &', womep eipnTar, da TO THY PUow avTV
2 oUTws emayew axolovfoduev: dotr émel Ta mavra
Kai 7O mav kai 70 TEAEwWV oV KaTa rﬁv (déav Sia-
qSepuumv aAAnAwy, aAX’ eimep upa, v 1'13 UAy kai
€d’ aw Aéyovrar, TO ampu p,ovuv av El.ﬂ TV pe-
yellov téAewov: povov yap wpiorar Tols TPLOW,
Tobro & €oTi mAv. Tpixn) O€ Ov dapeTov mavTy
25 deatpeTov €oTv: Ty & dMwv 70 pév éd’ v, 7o &
éme dvo* ws yap Tob dpilfluod Tervxikaow, olrw
kai Tijs dwatpéoews kai Tod ouveyods' TO uev yap
€’ &v ovveyés, 10 & émi dvo, 70 8¢ mdvry Towobrov.
“Oca pév odv duapera Tdv peyelov, xai ovvexh
% Tabra. € O¢ xai Ta quvexi| —.rru'.rru Sm:pffci, nt'i'mu
Sﬁ;\ov eu' TGOV vuv aAl’ exeivo ,msv Sr,h;luv ws* oUK
268 b eu"rw eis’ dAdo svus' pﬂuﬁumg, WomEp €K p'q:cuug
Eu; E-mqf»aw:mv, €ls Oé mupa et qu.’:aver.ar ov yup
av €rt 70 TolobTov TéXetov €in uéyebos: dvdykm yap
yiyveolar v éxBaow xara v éAdeufv, oy olov

5 7€ O€ TO TéAewov éNAelmew: mavry yu'p eoTw.
Tav ,u.erf olv €v popmu €LO€L u'r.upa-rmv mrra -rnv
Aoyov €xagTov TOLODTOV €0Tiv" ﬂmms' yap €xeL Tas

Bma*ruaﬂg. aAX’ wpLoTaL wpos' 76 mAnolov ady,
10 Tpomov Twva moAAd TGV cwudTwy EKATTOV €0TW.

! eis is omitted by Bekker, presumably through a printing
error.

¢ This vague phrase is no doubt a reminder that A. is speak-
ing with Pythagorean notions in his mind, according to which
the dimensions are represented by numbers, the point=1,
the line=2 and so on. Since the point is indivisible, the line
must be the first divisible number. In a sense it is also the
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employ when there are three in question ; and in be-
having thus, as I have said, we are accepting nature
herself for our guide. Furthermore, “ all,” * the
whole "’ and ** the complete ”’ do not differ from one
another in form, but only, if at all, in their matter, and
the subjects of which they are predicated. In this
sense therefore body is the only complete magnitude,
since it is the only one which is defined by extension
in three directions, that is, which is an ** all.” Being
divisible in three directions, it is divisible in all. Other
magnitudes are divisible in one or two, for according
to the number which can be appropriately applied to
the different magnitudes,” in so many directions is
their divisibility and continuity. One is continuous
in one direction, another in two, and the third in all.

We have seen that magnitudes which are divisible
are continuous. Whether all continuous magnitudes
are divisible has not emerged from the present in-
quiry.® This much, however, is clear, that there is
no further change to a fourth species of magnitude
like the changes from length to surface and from sur-
face to body. Otherwise body would not be the com-
plete magnitude that we have shown it to be, for any
advance on it could only be made where it fell short ;
but that which is complete cannot fall short ; it ex-
tends in every possible direction.

Bodies which are parts of a whole ¢ are each com-
plete in the sense here laid down, z.e. each has all the
dimensions. But each one is limited by contact with
the neighbouring part, so that in a sense each of such

first number, for the monad stands outside the numerical
series, as the apyn of the whole.

* * from the present inquiry,’’ because it has been demon-
strated elsewhere, viz. in Phys. vi. 1.

¢ As the elements are of the Universe (Simpl.).
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¢ It is not easy to say in what sense limitation by contact
can make each incomplete body “ many.” A. may possibly
have in mind the doctrine expressed by Plato at Parmenides
138 a, that a body thus limited cannot be a unity in the full

sense of being without parts and indivisible (like a point).

CHAPTER 11

ARGUMENT

(1) To prove that the substance of which the heavens are
made, moving as they do with a circular motion beyond
the confines of the sublunary world, is a fifth element
distinct from the four which make up the world below
(268 b 11—269 a 19).

The elements are simple natural bodies, i.e. they contain a
principle of movement within themselves, and since they are
simple, their natural movement is also simple. The only
simple motions are straight (=up and down) and circular.
Of these the straight motions belong respectively to the four
elements. But every simple motion ig the motion of a simple
body. (If a composite body is seen to move with a simple
motion, that iz only because one element in the compound so
predominates as to impart its own direction to the whole mass.)
Hence there must be a simple body whose nature it is to move
in a circle.

Might it not be that thiz circular motion was of a simple
body being carried round against its own nature ¥ No, for
(a) supposing it was one of the four known elements, then
circular motion (being itself one of the simple motions) would
be for that element the motion contrary to its nature, since un-
natural is contrary to natural and a thing can have only one

8



ON THE HEAVENS, I. 1.1

bodies is many.® The whole of which these are parts,
on the other hand, is of necessity complete, and, as
its name suggests, wholly so, not complete in one
respect and incomplete in another.

* If (the One) were in something else, it would be encom-
Rassed all round by that within which it lay, and so would

ave numerous contacts with it at various points ; but as the
One is without parts ., . .”" (Professor Taylor’s trans.).

CHAPTER I1

ARGUMENT (coniinued)

contrary. But the motions of the elements are up or down,
and their contraries can therefore only be down or up. (b)
Supposing it was some other simple body, then, if circular
motion was contrary to its nature, it would have to have a
natural simple motion contrary to the circular., But that is
impossible. If its natural motion is up or down, it will be one
of the four known elements, and there are no other simple
motions.

(2) To prove that the fifth substance is prior in nature
to, and therefore more divine than, the four known elements
(269 a 19-32).

Of the simple lines, only the circle is perfect or com-
plete. (A straight line must be either infinite or finite. If
infinite it can by definition never be complete, if finite it iz
always capable of extension and therefore cannot be said to
be complete,) But the perfect is prior in nature to the im-
perfect. Hence circular motion ig prior to rectilinear, and
the body whose natural motion it is must therefore be prior
in nature to the bodies which move in straight lines. Hence,
since these latter are simple bodies, the body whose natural
motion ig circular must also be simple, and moreover of a
higher nature than the others.

(3) Supplementary proofs (a) of the existence of the fifth

9



268 b 11

ARISTOTLE
ARGUMENT (continued)

body (269 a 32-b 2). All movement is either natural or un-
natural to the moving body. Motion unnatural to one body
i8 natural io another, as e.g. upward motion being unnatural
to earth ig natural to fire. Circular motion iz unnatural to
the four elements, therefore there must be another body to
which it is natural.

(b) That circular motion is natural to the body so moved
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ON THE HEAVENS, L mn.
ARGUMENT (continued)

(269 b 5-14). This iz clear from its being continuous and
eternal, since it is a law of nature that what is unnatural
cannot persist as long as what is natural.

269 b 14-17. We may then safely conclude that there is
a fifth element of a higher and more glorious nature than the
elements of the sublunary world.

TuE 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 cap-
able 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. pears to follow consistently on
what was said at ie beginning : bcrdy was com-
pleted 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

¢ It is taken up in chs. v.-vii.

* 1.e. the elements, which are the * immediate "’ parts of
the whole, the rest being parts of parts (Simpl.). The ele-
ments are also the summa genera or ultimate distinctions of
kind among bodies (Stocks).

¢ Phys. ii. 1. 192 b 20.

11
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® This mention of the * kinds " of fire is probably a refer-
ence to the Timaeus (58 c foll.), where there are said to be
different varieties of each element, all pure but owing their
differences to the different sizes of their elementar pyramids.
(I owe this suggestion to Professor Cornford.) 'lt}lere seems
no point in Stocks's demand for “‘a variety of movement
corresponding to variety of kind.”
® 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 (axpiféorepor 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 sen-
tence refers to the popular elements, earth, water, etc., as they
appear to the senses. We never see them in a perfectly pure
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ON THE HEAVENS, L. mn.

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 bodies composite motions,
though the movement may be according to the pre-
vailing element in the compound.?

If we take these premises, (a) that there is such a
thing as simple motion, (b) that circular motion is
simple, (¢) that simple motion is the motion of a 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 ifs 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 (a) un-
natural motionis the contrary of natural, (4) 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

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 a.tgam (269 a 28), Slmpl himself
illustrates it by the example of a man falling off a roof.

¢ This caution is necessary because, if circular mutmn were
composite, then the axiom ** one thing one contrary '’ could
not be applied. A composite motion would be neither
natural tu a simple body nor directly contrary to its nature,
but only, as Simpl. says, ** not according to its nature.”’

13
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¢ This is demonstrated also, from similar premises but more
fully, in Phys. viii. 9.
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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 downward, and vice versa.
Suppose on the other hand that this body which is
moving in a circle contrary to its own nature is some-
thing other than the elements, there must be some
other motion which is natural to it. But that is im-
possible : 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, where-
as 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 (2) a motion
which is prior to another is the motion of a body prior
in nature, (b) 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
made the reservation that the motion of composite
bodies is determined by whatever simple body pre-
dominates 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. The same can also be proved on
the further assumption that all motion is either
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ON THE HEAVENS, I. 1.

natural or unnatural, and that motion which is uff-
natural to one body is natural to another, as the
motions up and down are natural or unnatural to fire
and earth respectively ; from these it follows that
circular motion too, since it is unnatural to these
elements, is natural to some other.® Moreover, if
circular motion is natural to anything, it will clearly
be one of the simple and primary bodies of suchanature
as to move naturally in a circle, as fire moves upward
and earth downward. If on the other hand it be
maintained that the revolutionary motion of the body
which is carried round in a cirele is unnatural, it is
strange, in fact quite absurd, that being unnatural
it should yet be the only continuous and eternal
motion, seeing that in the rest of nature what is un-
natural is the quickest to fall into decay. And so,
if fire be the body carried round, as some say, this
motion will be no less unnatural to it than motion
downwards ; for we see the natural motion of fire to
be in a straight line away from the centre.

Thus the reasoning from all our premises goes to
make us believe that there is some other body separate
from those around us here, and of a higher nature in
proportion as it is removed from the sublunary world.

¢ In this argument the words mapa ¢vow (*‘ unnatural ™)
cannot have their strongest sense of ** contrary to the natural,”
for this would immediately conflict with the statement of
269 a 9 above, and the doctrine ** one thing one contrary.”
They bear only the weaker sense of ** not according to their
nature.”” This is the conclusion reached by Simpl. in his
defence of the passage. This being so, we may take it that
érc in line 32 (* the further point . . ."") is inserted to mark
this premise as different from that stated above at line 9.
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CHAPTER III

ARGUMENT

Properties of the first body (269 b 18—270 a 35). (1) It
ig neither light nor heavy, since lightness implies motion away
JSrom the centre, heaviness implies motion to the centre. The
first body can have neither of these motions, neither naturally

or its natural motion is circular), nor unnaturally nor by
Jorce ( for were it to move unnaturally in any of these direc-
tions, it would follow that its natural motion was in the other).
This applies equally to the body as a whole and to any part of
it (260 b 18—270 a 12).

(i) It iz ungenerated and indestructible, since it has no
opposite (there is no opposite to circular motion, and opposites
have opposite motions), and generation and destruction are
into and out of opposites, as was shown in the Physics (270 a
13-23).
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CHAPTER I1I

ARGUMENT (continued)

(iii) It cannot grow or diminish, since growth and diminu-
tion are only particular instances of generation and destruc-
tion (270 a 23-26).

(iv) It iz unalterable, since changes of property are in
physical substances allied with the susceptibility to growth and
diminution (270 a 26-35).

Confirmation of results from experience (270 b 1-26).

(a) The popular belief in gods and the assignment to them
of the highest place in the Universe (270 b 1-12).

(b) The evidence of the senses. No alteration has ever been
observed in the heavens (270 b 12-16).

(¢) The existence of a name for this substance, aither, de-
rived from del and Beiv (270 b 16-25).

There can be no other simple bodies than aither and the four
elements, because there are no other simple motions than
circular and straight (270 b 26-31).

Arter what has been said, whether laid down as
hypothesis or demonstrated in the course of the argn-
ment, it becomes clear that not every body has either
lightness or weight. However, we must first lay
down what we mean by heavy and light, at present
only so far as it is necessary for the purpose in hand,
but later with more precision,® when we come to in-
vestigate the real nature of the two. Let “ the
heavy " then be that whose nature it is to move to-
wards the centre, " the light ”’ that whose nature
it is to move away from the centre, “ heaviest ”’ that
which sinks below all other bodies whose motion is
downwards, and ‘‘ lightest "’ that which rises to the
top of the bodies whose motion is upwards. Thus
every body which moves downwards or upwards must
have either lightness or weight or both. (A body

19



ARISTOTLE

289 b
d¢* mpos dAAnAa ydp €ort Papéa kai kodda, olov

¥ A L L L] L] - L) A L] ¥
30 a”np mpos vOwp, Kal mPos yHv vdwp. TO 07 KUKAW
- ¥ ] = W ¥
oda pepopevov advvaTtov éxew Bdpos 1) kovdoTnTa:
L3 L) i) r L % F ¥ ¥
oUTe yap xara PUow ovTe mapa Pvow e€vdéyeTat
L - - ¥ % L b ¥ i -~ #
avT® kumbivar €ml To péoov 7 amo Tol péoov.
' # ¥ % k] N k] -~ L L b !
kata Quow pev yap odk €oTw alr® 1) €m evlelas
¥ ¥ % 5 L F - L - L4 T W
dopa: pia yap nyv éxdoTov TGV AmMAGY, WOT €0TAL
% L] - Loy F k]
35 7O QUTO TV OUTW Twi Ppepouévwy. mapa Puow &
L) [ k. L] L1 [ L] F L L4
270 a éveyllévros, e pév 7 kdrw mapa QPuow, 7 avw
o \ ! ¥ § F W \ ’ L ¥
€0TaL KaTa PUOW, €L O 1) Avw Tapa PUOW, 7 KaTw
L) ¥ L k] -~ ¥ ¥ T L1 L3 L4
kata ¢uow: elepev yap 7OV evavriwv & 1 €Tépa
\ # L r F ¥ %
napa Pvow, Tv etépav elvar kara QPuow. emel
¥ ¥ i L] L L i’
O €S TO AUTO PE€peTaL TO OAOV KaAL TO HOPLOV KATA
. ’ " - - L ] L1 ] &
5 puow, olov macga yn kai mkpa Pados, cvuBaiver
- #
TPAHTOV eV unTE KOUPOTNT ExEw avUTO undepiav
i F i % i % L l w ¥ b1 ]
unte PBapos (4 yap av mpos 1o péagov 1) amo TOU
4 ¥ F ¥ % % L3 -~ F :
péoov ndvvaro ¢épecbar xara Ty éavroi duow),
;ﬂflﬂ' ETI- &BJFETUP Hlmﬂﬁpﬂl T';jl-"’ HET& Tl:::'lTDl-'
- w W " » %
10 K(MOW 1) AW 7 KATW KATAOTWUEVOY" OUTE yap
b F * [ - ' ;| - »
kata Puow evdéyerar kwmbijvar kvmow avTd aA-
Ay ouTe mapa ¢UOW, oUT AUTED OUTE TGV UOPULV
k] ' L4 L] k] L} ¥ L \ 4
ovfevi- ¢ yap avTos Adyos mepl GAov Kai pEPos.
L r *» L L - b 3 - %
Op.ﬂl.mg 3 EUAU?HF Wﬂkﬂﬁfl.y TEPL avTor Kai
L * ¥ \ » % 3 L] L 3
oTL ayévmrov kai apblaprov kai avavéés kai aval-
15 AotwTov, dta To yiyveobar peév amav 7o yryvouevov
EE El"ﬂ.w{ﬂu TE Kﬂi IETT{:IKEL;LEF{]U TIPUFS', l‘fﬂ-i ¢&E-II:PE‘
F F ¥ L] L 3 ¥
gfat doavTws Umoxelpévor 7€ Twos kai vm evav-
¥ ] -
Tiov Kai €is evavtiov, kallamep €v Tois mpwTois

20



ON THE HEAVENS, L .

cannot of course be both heavy and light in relation
to the same thing, but the elements are so in relation
to each other, e.g. air is light in comparison with water,
but water in comparison with earth.) Now the body
whose motion is circular cannot have either weight or
lightness, for neither naturally nor unnaturally can
it ever move towards or away from the centre. (a)
Naturally it cannot have rectilinear motion, because
it was laid down that each simple body has only one
natural motion, and therefore it would itself be one
of the bodies whose natural motion is rectilinear.
(6) But suppose it moves in a straight line contrary to
its nature, then if the motion is downwards, upward
motion will be its natural one, and vice versa ; for it
was one of our hypotheses that of two contrary
motions, if one is unnatural the other is natural.
Taking into account then the fact that a whole and
its part move naturally in the same direction (as do
e.g. all earth together and a small clod), we have
established (a) that it has neither lightness nor weight,
since otherwise it would have been able to move
naturally either towards the centre or away from the
centre, (b) that it cannot move locally by being
violently forced either up or down, for it is impossible
for it to move, either naturally or unnaturally, with
any other motion but its own, either itself as a whole
or any of its parts, seeing that the same argument
applies to whole and part.

With equal reason we may regard it as ungenerated
and indestructible, and susceptible neither to growth
nor alteration. (@) Everything that is generated
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,
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perhaps put most concisely in Mef. A 1069 b 2-9,

22
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as has been explained in our first discussions.® (b)
Opposites have opposite motions. (c) 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 un-
generated and indestructible, because generation and
destruction take place among opposites. Moreover
anything which is subject to growth [or diminutinn}
grows [or diminishes] in consequence of substance o

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

* i.e. growth and diminution are really only particular
examples of generation and destruction {SimPl.‘j.

¢ For the relation between moiov and maflos (translated
** quality ”’ and ** affection **) see note on 268 a 2 above.

23



ARISTOTLE

:m h - b1 % F - F # %
TUPElY Kai TAa Qawopeva TG AOyw* WAVTES YaAp

L -~

avlpwmor mepi Beov €yovow ImoAnfw, kal mdvres
A 4 F -~

TOV AVWTATW TWw BEI:E.U Tﬂ"ﬂﬂp &TTGSES&EUI, Hﬂi ﬁ&P‘

e * v ’ ’

Bapot kai "EAnves, doow mep elvar vouilovor Beovss,
- [ ] & - ¥

ShAov omt ws 7@ abavdrw 76 abdvarov ouwmpTy-
7 Y g \ ’ »

10 uévoy* advvarov yap ng. efﬂfp odv éoTi Tu
feiov, f.uﬂ'ﬂ"EP €0TL, Kal Ta vuu ﬂpnpsm mepL TS
mPpWTNS O0voLas TOV mupa'rmv elpnTal  KaAds.

L4 -~
ovpfaiver 8¢ TotTo Kkai dwa Tis atotjoews ikavds,
] L 3 ! ¥ - ¥ L
ws ye mpos avlpwmimy eimelv mioTw' €v dmavti

L1 -
yap 7@ mapeAnAvbore ypovew kara v mapadedo-
r ¥ iF i+
15 pevny aAdAnlots pwvnuny ovbér daiverar perafe-
BAnkos ovre kal’ GAov Tov Eoyarov ovpavov ovre
- = L
KaTa poplov avTol TV oikelwy ovlév. €oike D€ kai
L - L
Tovvopua mapa Ty apyaiwv dwadedoollar péypr xai
Tol vy ypovov, TobTov Tov Tpomov vmoAaufavovrwy
e i £ - F " L] il PN i
ovirep kai nNuels Aéyopev: ov yap amafé ovde dis
¥ » ¥ F - # L] * -

20 aAA’ amepdiis dei vouilew rtas avras adukveioba

¥ ¥ L - F L L F b w ]
dofas eis Huds. Swomep ws €répov Twos ovros ToD
TPWTOV TWUATOS Tapa ynv Kai mhp Kal a€pa Kol
o ¥ ’
vdwp, alfépa mpoowvdpacay Tov dvwrdrw TOMOV,
¥ A - - A : | L]
amo Tob feiv aet Tov aitdwov ypovov Bépevor TV
k] [ = 3 F
enwvvulay abTd. Avugaydpus d€ KaTaKéxpnTaL

% 7 n:rnpuﬂ ToUTW oV xalAds' ovopdler yap aiflépa
'ﬂ-wl TTUPDS‘.

¥ ¥ ¥ - ¥ # % i L]
Davepoy & €k TV epnuevwy KaL OLOTL TOV
¥ L ¥ &, r L] - 14
apifuor adivvarov elvar mAelw Tov T@V Aeyouévwy
L - - £ -
owudTwy amA@v' TOU eV yap amAod OWUATOS
3 ¥ \ ¥ £ = F Fa
avdykn v kivnow amAiy elvar, udvas 8¢ Tavras

s According to Simplicius, it was believed that the astro-
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ON THE HEAVENS, L.

out b}r it. All men have a conception of gods, and
all assign the highest place to the divine, both bar-
barians and Hellenes, as many as believe in
supposing, obviously, that immortal is closely linked :
with immortal. It could not, they think, be other-
wise. 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 outer-
most heaven or in any one of its proper parts. It
seems too that the name of this first body has been
passed down to the present time by the ancients, who
thought of it in the same way as we do, for we cannot
help believing that the same ideas recur to men not |
once nor twice but over and over again. Thus they,
believing that the primary body was something dif-
ferent from earth and fire and air and water, gave the
name aither to the uppermost region, choosing its
title from the fact that it “ runs always ™ (dei Heiv)
and eternally. (Anaxagoras badly misapplies the
word when he uses aither for fire.) ?

It is also clear from what has been said why the
number of the simple bodies, as we call them, cannot
be more than we have mentioned. A simple body
must have a simple motion, and we hold that these

nomical records of the Egvptians went back for 630,000 years,
and those of the Babylonians for 1,440,000.

® i.e. Anaxagoras derived the word from afew. In a
modern work this criticism v.nuld probably stand in a foot-
note. The derivation from del and feiv occurs in Plato's
Cratylus, 410 B.
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elvai dapev amids, 1"571-' T€ KUKAW Kkai TV €m
evfeias, xai Tavtns dvo uopia, TNV weév AmO TOU
péaov, ™v & €émi 1O péoov.

CHAPTER 1V

ARGUMENT

There can be no contrary to circular motion.

(a) Rectilinear motions seem to have first claim to be con-
sidered as such, but the simple rectilinear motions are the
contraries of each other, and a simple motion can have only
one contrary (270 b 32—271 a 5).

(b) Since rectilinear motions are called contrary in virtue
of moving in opposite directions, it might be thought that,
similarly, motion around the circumference of a circle in one
direction would be the contrary of motion around it in the
opposite direction. Thus one circular motion would be the con-
trary of another, just as one rectilinear motion is the contrary
of another. But the essence of the contrariety in rectilinear

*Ore & odx éome h KUKAW $opd évavria an
qﬁopa, mAcovaxdfev av Tis AdBot Ty mioTww: mpddTOV

pev oTe TH wfpuﬁcpﬂ v evbetav urrmemﬂm pa.-
lw-ru. ﬂﬂt‘pw' TO ya.p KotAov Kai TO impruv uu

,u.ovov dAMnAots avrikeioBar doxel dAa  kal

Td Euﬂﬂ, mﬁmgnptva Kal }.a.ﬁom auvbeow-
&or’ ﬂ,-:rsp evavria -ns- €oTe, TV E‘Jﬂ Tijs evbeias

pm\w'ru u.m: xm.nv evavrriay Efvm mPOS 'r'qv KUKAW
kimow. at 3 em Tijs evbelas aﬂ;\qlms AVTIKEWTAL

& * Ag the motion which is never deflected to that which is
deflected at every peoint ** (Simpl.).
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ON THE HEAVENS, I. mnr.-v.

are the only simple motions, circular and rectilinear,
the latter of two sorts, away from the centre and
towards the centre.

CHAPTER IV
ARGUMENT (continued)

motions lay in the places from which they started and to
which they went. These must be opposite for the motions to
be properily described as contrary. Motions around the cir-
eumference of a circle, on the other hand, even if in oppogsite
directions, are nevertheless motions from the same point and
to the same point (271 a 5-22).

(c) If there were two contrary circular motions, either they
would be equal, in which case they would neutralize each other,
or one would prevail, in which case the other would be in-
operative. It would follow, since each simple motion is the
motion of a different simple corporeal substance, that there
would exist a body which might as well not exist, since it
wowld be condemned never to move with its natural motion,
i.e. to exercise ils proper function. This ig not the way that
nature works (271 a 22-33).

TuaT there cannot be any motion other than the
circular and contrary to it may be confirmed from many
sides. First of all, we are most accustomed to think
of rectilinear motion as opposed to circular.® Concave
and convex are, it would seem, contraries not only of
each other but also of the straight line, when they are
considered together and taken as a unity. If then
there is an opposite to circular motion, it must above
all be rectilinear motion which is that opposite. But
the two rectilinear motions are the contraries of each
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¢ The last step of the argument is omitted. It might be:
(a) While the generally admitted case of contrary opposition
in motions (that of up and down) rests on a contrary opposi-
tion of places, no such ground can be su ted for the opposi-
tion of circular to rectilinear motion (so Stocks) ; or, perhaps
more likely, simply : (&) This proves that the rectilinear
motions already have contraries, viz. each other ; and it has
already been said that each simple motion can have only one
contrary ; therefore neither of the rectilinear motions can
have circular motion as its contrary.

A
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ON THE HEAVENS, 1. .

other on account of their places, since up and down
form a differencg, in fact a contrary, in respect of
place.®

It might be thought that the same thing which has
been said of rectilinear motion applies to circular,
namely that the motion from a point A in the direc-
tion of a point B is the contrary of the motion from B
to A. Infact, however, it is rectilinear motion which
is meant ; for that is definite and limited, whereas
there can be an infinite number of circular paths
through the same two points.®> The same holds good
even if we take into consideration only the one semi-
circle, that is, the paths from C to D and from D to
C.¢ The result is equivalent to motion along the dia-
meter, for we always measure how far away a thing
is by the distance along a straight line. It holds good
again even if one were to draw a circle and claim that
the motion along one semicircle is contrary to the
motion along the other, that is, that in the whole
circle the motion from E to F in the semicircle G is con-
trary to that from F to E in the semicircle H.¢ Evenif
these are contraries, it does not follow that the motions
over the whole circle are contrary to each other.® It

¢ This becomes clear in conjunction with the following
sentence. To consider the motions along the two halves of a
circle separately is to impose artificial boundaries ; but if they
are regarded as g:rts of the motions round the whole circle,
they are seen to be starting from the same point and tending
towards the same point. But opposite motions must have

opposite apyai and wépara.
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! &7 first hand of E, Sn:n l. (who discusses both readings),
Alex., Stocks, Allan: ér: mth all other mss. Bekker; éorw
Prnntl ex coniectura.

ip must refer back, as Stocks notes, to the remark *‘ one
of the two would be ineffective.”” Unless, then, we follow

CHAPTER V

ARGUMENT

There cannot exist an infinite body.

Every body iz either simple or composite, and, gince a com-
posite body can be no greater than the sum of itz elements, it
30
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is not even true that motion along the circumference
from a point A to a point B is contrary to the motion
from A to C: it is motion setting out from the
same point to go to the same point, whereas contrary
motion was defined as being from an opposite point to
its opposite.

Moreover, suppose one circular motion were the
contrary of another, the second motion would be pur-
poseless, for it is motion to the same place, since a
body revolving in a circle, from whatever point it
begins, must touch at all the opposed places alike.
(" Opposed places ' are top and bottom, front and
back, right hand and left.) But contrarieties of motion
correspond to contrarieties of place. If then? the
two motions were of equal strength, no movement
would take place, but if one were stronger, the other
would disappear. Thus if both existed, the one body?®
would exist to no purpose, not moving with its proper
motion, in the same sense as we should call a shoe
purposeless which is never worn. But God and nature
create nothing that does not fulfil a purpose.
him in repeating that sentence here, the translation * for "
cannot be retained. (Prantl wished to alter to dp’.)

* It must be remembered, to see the force of this argument,
that for Aristotle the existence of a simple motion immediately
implies the existence of a body whose natural motion it is.
The conception of two contrary circular motions amounts in

fact to a conception of twoheavenly vaults tending in opposite
directions.

CHAPTER V
ARGUMENT (continued)

i8 ient to demonstrate that none of the simple bodies can
(271 b 17-25).
primary simple body cannot be infinite, for its
31
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ARGUMENT (continued)

natural motion is circular, and no body which revolves in a
circle can be infinite.

(a) If an infinite body revolves in a circle, the radii from
the centre of its revolution to the confines of the body must be
infinite. If they are infinite, then the space between any two
of these radii is infinite. Hence to travel over the space be-
tween any two of these radii the body will have to traverse an
infinite distance, which is impossibie (271 b 28—272a 7).

(b) If a body is spoken of as revolving in a circle, it must be
supposed capable of completing its revolution in a finite time
(a# in _fact the heaven does, according to our own experience) ;
and any fraction of a finite time must itself be finite. Now
suppose a line infinite in one direction and revolving about its
other end as a centre. Suppose also another line [in the same
plane] infinite both ways. The first line must be supposed to
cut the second during a finite period of time, since it must do
80 during a part of its total revolution. In fact, however, it
cannot. Hence no infinite body (of which this first line iz
imagined as a radius drawn from the centre about which it
rotateg) can complete a revolution (272 a 7-20).

271 b 'AM' émei BjAov mepi TovTwY, mepl T@Y Aovmdv
uxewn'uv, Kai mpdTOV wnrepov 'El‘J'Tl. Tt 0dpa amet-
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q.rr,-ﬂ'qm;w, ﬁ Tﬂl'..lT ED‘TI.IF €v T TGV u.awurmv 70
5 yap OUTWS 1} EKEVWS Exew uu T pmpov aAX’ 6Aov
dwadéper xat mav 'n'pos' ™V ﬂt'pl- s u)tqﬂem;
ﬂprmv axt'Sov yap avTy maooV upxq TOV €vav-

TLOTEWY TolS uwoqﬁnvapem&s* T wept ai uz\‘rjs
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ARGUMENT (continued)

(c¢) A moving finite line, whatever its length, would require
an infinite time to pass an infinite line : but the converse must
also be true, and an infinite line would require an infinite
time to traverse the length of a finite line, however short,
Hence an infinite line cannot move at all, from which it can
be shown that the heavens, if infinite, could not revolve in a
circle (272 a 21-b 17).

(d) An infinite circle or sphere is a contradiction in terms :
but an infinite body, to revolve, must move in an infinite
circle (272 b 17-24).

(e) Suppose an infinite moving radius to cut another in-
finite straight line at a point. Then, however much it rotates,
it can never diverge from the other line sufficiently to become
parallel to it. Thus it is impossible for the infinite radius
ever to complete its circle (272 b 25-28).

(f) If an infinite body can complete a revolution, it can
traverse an infinite distance in a finite time, since the path of
its revolution muast be as great as itself. This is impossible
(272 b 28—273 a 6).

Tuis, then, is now clear, and we must turn to consider
the rest of our problems, of which the first is whether
there exists any infinite body, as most of the early
philosophers believed, or whether that is an impossi-
bility. This is a point whose settlement one way or
the other makes no small difference, in fact all the
difference, to our investigation of the truth. It is
this, one might say, which has been, and may be ex-
pected to be, the origin of all the contradictions
between those who make pronouncements in natural
science, since a small initial deviation from the truth
multiplies itself ten-thousandfold as the argument
proceeds. Suppose for instance someone maintained
that there is 2 minimum magnitude ; that man with
his minimum would shake the foundations of mathe-
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matics. A starting-point is greater in its potentiality
than in its extent, so that an assumption which at the
start is small in the end becomes all-important. But
as for infinity, that is a conception which not only has
the potentiality of a starting-point but in the sphere
of quantity the widest of all potentialities, so that it
is nothing wonderful or unreasonable that a vast
difference results from the assumption of an infinite
body. We must therefore take up the question from
the beginning.

Every body must be either simple or composite :
therefore an infinite body is either simple or com-
posite. But it is clear also that if the simple bodies
are finite, any composite body must be finite too ; for
that which is composed of elements limited both in
number and size is itself limited in number and size,
seeing that in quantity it is the sum of its constituents,
It remains therefore to see whether it is possible for
one of the simple bodies to be infinite in size, or
whether this is impossible. Let us start then with
the first body, and so pass on to the rest.

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 intervening space must be infinite. * In-
tervening 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

ible to take more than any given quantity of it,
so that this space is infinite in the sense in which we

@ That is, the centre of the circular path of the supposed
revolving body.
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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 revolv-
ing 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 be-
ginning, 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 re-
volution 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 cuts the line BB. But
this is impossible. Therefore it is impossible for an
infinite body to revolve in a circle. Neither then
could the heaven, if it were infinite.

The following argument also shows that it is im-
possible for that which is infinite to move. Suppose
a line A moving past a line B, both lines being

s So Bekker, with all mss. but F. ‘
Allan reads ** A,” following F and E
Simpl. This ® more satisfactory,
for it adds a needless confusion to
the problem to suppose that the line C
ACE revolves not about its start-
ing-point but about some other
point farther along it.

!
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@ Phys. vi. 7. For the appellation see Stocks’s note here,
and Ross, Physics (1936), introd. 1 ff.

* Bekker’s map’ éxeivpv is not intolerable on grounds of
meaning, as Stocks maintains. He objects that it must
stand for ¢éperar mapa and thus attributes movement to B,
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finite. Obviously A must be clear of B at the same
time that B is clear of A, since A overlaps B to the
same extent that B overlaps A. If both are moving
in opposite directions, they will get clear of each
other more quickly than if one is stationary and the
other moving past it, provided that the latter moves
with the same speed in both instances. Now this
is clear, that it is impossible to traverse an infinite
line in a finite time : the time must be infinite.
(This has been demonstrated previously in the work
on motion.?) Incidentally it would make no differ-
ence whether we had a finite line moving past an
infinite or an infinite past a finite ; for when the
first is moving past the second, the second is virtu-
ally ® moving past the first, whether it be in motion
or not. They will simply get clear of each other more
quickly if both are moving, though there is nothing
against supposing cases where a moving line passes
a stationary one more quickly than one which is
moving in the opposite direction. One has only to
imagine the two moving lines as moving slowly, and
the one which moves past the stationary line as
moving much quicker than they. It does not there-
fore affect the argument to suppose a line moving
past a stationary line, in view of the possibility that
if the second line were moving also, yet the first
might be even slower in passing it. If then the

of which it is said in the same sentence that it may be un-
moved.”” But the point Aristotle wishes to make is that it
is only relative motion that is in question, so that it makes
no difference whether one line is, regarded absolutely,
stationary, since it is none the less moving pnst the other, I.f
the other is moving past it. On the other hand the reading
mapadddrrer éxeivny, which Stocks and Allan adopt, certainly
has better authority. See critical note 1.
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1 GAos, sO Allan.l I%!%f:l:l-:}er,. fqllﬁwing HM, has dAws.
s. 7 coni. Ross.

¢ I have retained the text, which seems to make good
sense, The arrangement in the comparison between line
and surface is chiasmic. The correspondence is this: a line
may be described as (a) infinite, in which case we must make
the qualification that we mean infinite only in length [since
by definition a line has no breadth or dﬂptﬁ}, or (b} finite, in
which case we mean that it is not infinite in any direction at_
all. Similarly a surface, if it is described as infinite, must
be understood as extending infinitely in one plane only,
since in depth it is limited by the definition of a surface as
having no depth (That is tht direction § wépas €orwv avra.
It does not seem necessary to make émimedov the subject of
the understood foriv if f is understood in a local sense rather
than with the meaning ** gua limit.”’) If on the other hand
it is defined in a way which implies limitation in its own
plane, then it cannot be infinite in any direction at all.
(This surface corresponds to the line s mépas éori.) But
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time taken by the finite moving line to clear the
infinite must be infinite, so also must the time in
which the infinite line moves the length of the
finite. Hence it is impossible for the infinite line to
move at all, for if it move even the slightest bit, it
must take an infinite time. In fact however the
heaven goes round and revolves in a circle, as a
whole, in a finite time. It therefore passes round
any line within that circle, e.g. the finite line AB.
Hence it is impossible for the hod}r which revolves
in a circle to be infinite.

Again, Just as a line, if it have a limit, cannot be
infinite, but if it is infinite, can be so only in length ;
so also a surface cannot be infinite in that direction
in which it has a limit, and if it be by its definition
determinate cannot be infinite in any direction at
all, i.e. an infinite square or circle or sphere is as
much an impossibility as an infinite line-one-foot-
long.® If then (a) neither a sphere nor a square nor
a circle can be infinite, (b) without a circle there

the definitions of square, circle, sphere do imply limitation
in the surface even as a surface. Hence an inﬁyniti: square
etc. is an impossibility.

Simpl. knew of a reading éni farépa for émi pijxos, which
would translate : ** a finite line cannot be infinite, or if so,
in one direction only.” SirW. D. Ross (see Stocks and Allan)
suggests § for s in L. 17, i.e. ** a line cannot be infinite in
the direction in which it is a limit, but only in length ** (the
line being the limit of breadth). This is supported by the
translation of Argyropulos (ex ea parte qua finis ut}, and
makes excellent sense. | am however tempted to keep the
text, translating as above, since it gives an argument holding
well tngether as a whole. ypauun alone, of course, not

is mépas éori, must be the subject of the next clause
{m‘“ eimep), but this is quite in Aristotle’s manner. wodiaia
in l. 20 will on this interpretation be intended as an example

of a ypapuy fs népas €oriv,
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cannot be circular motion, and similarly (¢) if the
circle is not infinite the motion cannot be infinite,
then, the circle itself not being infinite, an infinite
body cannot move in a circle.

Again, let C be a centre, AB an infinite line, E
another infinite line at right angles to AB, and CD
another infinite line moving about C. The line CD
will never free itself from the line E, but will always
be in a position analogous to that of CE, t.e. it will
always cut the line E, say at F.# Therefore the
infinite line will never describe a complete circle.

Again, if the heaven be infinite, and revolve in a
circle, it will have traversed an infinite distance in
a finite time. Imagine one stationary heaven which
is infinite, and the other moving within it and of
equal extent. Should the moving heaven, being
infinite, have completed the circle, it will have
traversed its equivalent, the infinite, in a finite
time. But this we know to be impossible. It is also
possible to assert the converse, that if the time of
its revolution be finite, the distance which it has
traversed must also be finite. But this distance is
equal to the heaven itself ; therefore it too is finite.

It is now clear that the body which revolves in a
circle is not endléss or infinite, but has a limit.

¢ In other words, if two in-
finite lines are convergent, then D
however much they may sub-
sequently diverge they can never
become parallel. ——- -
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CHAPTER VI

ARGUMENT

There cannot exist an infinite body (continued).

(2) Neither can any of the other elements be infinite.

(a) The elements other than the primary one have the con-
trary motions of up and down, i.e. they have motions to
opposite places, and one of these, the centre of the world, is
determined, from which it follows that both the upper limit
and the space between the two are determined. Hence the
bodies which fill this space cannot be infinite (273 a 7-21).

(b) An infinite body must have infinite weight, for if its
weight were finite it would be possible to cut off from it a
portion whose weight was equal to the whole. (Cut off a small
portion : the weight of this will bear a definite ratio to the
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 Phys. viii. 8.
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CHAPTER VI
ARGUMENT (confinued)

finite weight of the whole. Multiply the portion a sufficient
number of times—for any finite quantity may be taken from
an infinite—and you have a portion of the original body whose
weight is equal to the whole.) But infinite weight is an im-
possibility. Bodies move at a speed proportionate to their
weights. A body of infinite weight would therefore have at
the same time both (i) to move faster than any body of finite
weight, and (ii) not to move at all, since the time in which it
could move must be infinitely short, or in other words no time
at all : which is absurd. Hence there cannot be an infinite
body (273 a 21—274 a 18).

YET it is equally true that neither the simple Mi
which moves towards the centre nor that whic
moves away from the centre can be infinite. Upward
and downward motions are contraries, and contrary
motions are motions to opposite places ; and if one
of a pair of opposites is determinate, the other must
also be determinate. But the centre is determined,
for wherever the downward-moving body may come
from, it cannot pass farther than the centre. The
centre then being determined, the upper place
must also be determined ; and if their places are
determined and limited, the bodies themselves must
be limited. Moreover if the upper and lower places
are determined, the space between must also be
determined. If it were not, there would be infinite
motion, and it has already been shown that this is
impossible.®

The intermediate region, as we have said, is
determinate, and so therefore is the body which
either is or has the potentiality of occupying it.
But upward- and downward-moving bodies have the
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¢ On this interpretation, v-h:ch is that of Simpl. and is
probably correct, A. uses 76 péoov in one sentence to mean
*“ the mtermedmte region "’ ( =70 perafd), and in the next,
only two lines lower, to mean the centre. If so, it is a
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potentiality of being there, for it is their nature to
move from and to the centre respectively.?

The foregoing arguments make it clear that there
cannot exist an infinite body. It may be said in
addition that if there is no such thing as infinite
weight, that again makes it impossible for any of
the simple bodies to be infinite ; for the weight
of an infinite body must be infinite. (This applies
to lightness too, for if infinite weight is possible, so
is infinite lightness, if the rising body is infinite.)
The proof of that is as follows. gup ose the weight
to be finite, and take an infinite bod_‘,r AB, of weight
C. Subtract from the infinite body a finite quantit
BD, and let the weight of BD be E. Now E will
be less than C, for a smaller quantity has a smaller
weight. Suppose now that the smaller weight goes
into the greater so many times—as many as you
choose—and let the quantity BD bear to another
quantity BF the same proportion as the smaller
weight bears to the greater. (One can of course
subtract as much as one likes from the infinite.)
If then quantity is proportionate to weight, and the
smaller weight is that of the smaller quantity, the
greater will be that of the larger quantity. There-
fore the weights of the finite and the infinite quantity
will be equal. Again, if the larger body have the
greater weight, the weight of the bodi\;r GB will be
greater than that of FB i.e. the weight of a finite
body will be greater than that of the mﬁmte. Also,
the weight uf unequal quantities will be the same,
for the infinite and the finite are not equal. It
makes no difference whether the weights are com-

striking example of A.'s incorrigible carelessness in the use
of terms.
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mensurate or incommensurate. If they are in-
commensurate the argument holds good, e.g. if the
weight E when taken three times into C has a
remainder left over. It follows that if the whole
quantity BD be taken thrice over, its weight will
exceed C; which produces the same impossibility.
Or we may take commensurate weights (for it
makes no difference whether we start from the
weight or from the quantity), as e.g. if a weight E
be taken which goes exactly into C. Then if from
the infinite body there be taken a quantity BD of
the weight E, BD will bear the same proportion to
another quantity as the weight E to the weight C,
Let this quantity be BF, for since the original
quantity is infinite we may take away as much as
we like. In this case both the quantities and the
weights will be commensurate. Nor again does
it affect our demonstration for the body to have
its weight evenly or unevenly distributed : it
will always be possible to take from the infinite
mass bodies of equal weight to BD, by sub-
tracting or adding whatever quantities may be
necessary.

It is clear from what has been said that the
weight of an infinite body cannot be finite. It
must then be infinite, so that if that is impossible,
the existence of any infinite body is itself impos-
sible ; and the impossibility of an infinite weight is
clear from the following arguments. (a) If a certain
weight move a certain distance in a certain time, a
greater weight will move the same distance in a
shorter time, and the proportion which the weights
bear to one another, the times too will bear to one
another, e.g. if the half weight cover the distance in
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* The argument would have gained in clarity if A. had
left this step out, for it follows directly from the premise
““ In a finite time, however small, a finite weight can move,”
that if we suppose any minimum time, short of none at all,
for the movement of the infinite, it will be a time in which a
finite weight could have moved the same distance. A. how-
ever wishes to make full use of his argument about the
inverse ratios of weights and times. Consequently he puts
it in this more involved way : if we suppose the infinite to
move at all, we must suppose it to move in a certain minimum
finite time, however small. This minimum time must bear
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ON THE HEAVENS, 1. vi.

z, the whole weight will cover it in g (b) Secondly,

a finite weight will cover any finite distance in a
certain finite time. It follows from these premises
that if there is an infinite weight, it must on the
one hand move, inasmuch as it is as great as, and

eater than,® the finite weight, but on the other

and it must not move at all, inasmuch as weights
must move in a time related inversely to the excess
of greater over smaller, i.e. the greater weight in
the shorter time. There is no relation of the infinite
to the finite ; a shorter time bears a relation to a
longer only if both are finite. It may be argued
that the weight, as it increases, simply moves in an
ever-decreasing time. But there will be no minimum
time ; nor, if there were, would it be any help, for
it would only mean that another finite body had
been assumed greater than a given finite body in
the same proportiont as the infinite is greater.?
Hence the infinite would have moved the same
distance in the same time as the finite, which is
impossible. Yet the conclusion is inescapable, that
if the infinite move in any time at all, provided the
time be finite, then another, finite weight can move .
a certain finite distance in the same time. It is
therefore impossible that there should be infinite
weight, or, on similar arguments, infinite lightness,
and so it is also impossible that there should be
bodies possessing infinite weight or infinite lightness.
a ratio to a longer time in which a certain smaller weight
moves the same distance. Hence we must suppose a finite
weight bearing the same ratio to that smaller weight which
the shorter time bears to the longer, and this finite weight

will be that which moves in the shorter of the two times,
i.¢. in the time taken by the infinite weight.
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¢ Phys. iii. 4-8. For the appellation ¢f. note on 272 a 30
above.

CHAPTER VII

ARGUMENT

There cannot exist an infinite body (continued).

(3) In general, an infinite body is an impossibility.

(a) A heterogeneous infiniie body is impossible, for it can
neither (i) consist of an infinite diversity of elements (they
would have to have different natural motions, and there is
only a finite number of motions), nor (ii) consist of elements
themaselves infinite in extent (274 a 30-b 22).

(b) A homogeneous infinite body is impossible, whether it
be heavy or light or have a natural circular motion. This is
proved mainly by reference to the arguments of the preceding
two chapters (274 b 22-32).

(c) An infinite body cannot act or be acted upon, whether
in relation to a finite or to another infinite body. The general
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That there is no infinite body is clear from the
examination of particular cases which we have just
made, but it also emerges from general considera-
tions, not only from the arguments brought forward
in our work on principles ¢ (for there too we began
by determining in general under what conditions
an infinite exists or cannot exist), but also in
another way, as we shall now demonstrate. After
that it will be necessary to inquire whether, even
if the sum total of matter is not infinite, it may
yet be sufficiently great for the existence of several
worlds : for it might be raised as a difficulty that
there is no reason against other worlds being formed
similarly to the one around us, many, though not
infinite, in number. First, however, let us make
our general observations about the infinite.

CHAPTER VII

ARGUMENT (cﬂntiuued)

argument in each case is to show that a finite portion of the
infinite could be taken, which must be capable of acting or
suffering in a time bearing a definite proportion to the time
in which the infinite itself acted or suffered to the same extent.
(If the original action took place at all, it must have taken
place in a finite time.) The smaller body could thus be shown
to bear a definite proportion to the infinite ; but there can be
no proportion between the infinite and the finite.

But every perceptible body is capable of acting or suffering,
and every body which exists in space is perceptible. Therefore
no infinite body exists in space (274 b 33—275 b 11).

(d) A. closes the theme with some general observations, to
the effect that there could be no motion proper to an infinite
body, which are partly reminders of previous argumenis.
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ARGUMENT (continued)

(i) An infinite body cannot have any of the natural motions,
either circular or straight. (ii) Its motion cannot be either
natural or enforced. Natural motion implies the possibility
of unnatural, and that would require an infinite forece, which
means a second infinite body to apply it. It cannot be that
it moves itself, i.e. iz alive, for an infinite animal would be an
absurdity. (iii) If one supposes, with the alomists, an in-
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ARGUMENT (continued)

finite number of discrete particles, they must all have the same

motion, since they are described as homogeneous. But what
i# this motion # There cannot be an up or down in the in-
Jinite, nor a centre, therefore there cannot be any motion at
all, either rectilinear (of heavy or light bodies) or circular.
In any case, experience teaches us that the elements have not
all the same natural motion (2756 b 12—276 a 17).

Every body must be either infinite or finite. Sup-
pose a body to be infinite ; then it must be either
heterogeneous or homogeneous ; suppose it again
to be heterogeneous, then it must be composed
of elements either finitely or infinitely diverse.
Now it clearly cannot be composed of an infinite
diversity of e{;ments, if our first assumptions may
be allowed to stand, for since the primary move-
ments were finite in number it followed that the
different forms of simple bodies were also finite in
number. The movement of a simple body is simple,
but the simple movements are finite in number, and
every natural bOdﬁ must always have a movement,
If on the other hand the infinite body must be
composed of a finite number of formally different
elements, each one of the elements must be infinite,
the water, say, or the fire. This is impossible, for
it has been demonstrated that there is no infinite
weight or lightness. Moreover it would be necessary
also for their natural places to be infinite in extent,
so that all their movements would be infinite. This
is impossible, if we maintain that our first assump-
tions are true and that neither the downward-
moving body can move to infinity nor (by the same
argument) the upward-moving. For it is impossible
for that to be in the process of happening which can
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@ The infinite body must move either naturally or by
constraint. That it cannot move naturally has just heen
shown, and even if it moves by constraint, that presup
a natural motion against which the constraint is brought
bear. The same difficulties therefore arise, or, as he puts lt
here, the difficulty that it would have to have a natum?pla.ce
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never actually happen, alike in the categories of
quality, quantity and place ; e.g. if it is impossible
actually to be white, or a cubit long, or in Egypt,
it is also impossible to be in the process of becoming
any of these. It is impossible therefore even to (—
be moving to a place where nothing can ever in
its movement actually arrive. If again the element
is dispersed throughout the whole, it might be
thought possible for the total sum, say of fire, to
be infinite. But body is, as we saw, that which has
extension in all directions. How then is it possible
for there to be several bodies differing in kind, and
each of them infinite, when each of them must be
infinite in every direction ?

But on the other hand, it is equally impossible
for the infinite body to be all homogeneous. In
the first place, there is no other kind of motion
besides those that we have noted. The infinite
body therefore must have one of these, but if so,
the result will be an infinite weight or infinite light-
ness. Nor can the body whose motion is circular
be infinite. It is impossible for that which is infinite
to revolve in a circle, for to say that amounts to
an assertion that the heaven is infinite, which has
been demonstrated to be impossible. But in faect
it is impossible for the infinite to move at all. It
must move either naturally or by constraint, and
if by constraint, it will have also a natural motion,
and hence also a separate place as large as itself
to which its motion is directed. This is impossible.®

That in general an infinite body cannot suffer any
change by the agency of a finite, nor itself act upon

different from those of the other elements, which, since it is
infinite, is clearly impossible.
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¢ Summary of argument that the infinite cannot be acted on

by the _ﬁmte.

Aziom : Equal forces will affect equal patients in the
same time to the same de

Let P! be infinite, Al nite, and T the time in which P!
is heated, moved or otherwise acted on by Al. (All action
takes place in time.)
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the finite, may be proved as follows. Let A be
infinite, B finite, C the time in which the one causes
a certain movement in the other. That is, suppose
that A is heated, or pushed, or moved in any respect
whatsoever by B in the time C. Now let D be less
than B, and let us assume that the lesser agent in
an equal time moves a smaller quantity. ’;{en let
E be the quantity altered by D. As D is to B,
so will E be to some finite quantity. But we may
assume that in the same time equal forces will
cause the same amount of alteration, a lesser force
less, and a greater more, and more in proportion
as the greater force exceeds the less. It follows
that the infinite cannot be moved by the finite in
any time at all: for a smaller quantity will be
moved in the same time by a lesser force, and
anything which bears a proportionate relation to
this force will be finite, since the infinite stands in
no sort of proportion to the finite.*

[This proves that the infinite cannot be acted on
by the finite.] Nor again can the infinite act upon
the finite in any time at all. Let A be infinite,
B finite, C the time. In the time C, D will act
upon a quantity smaller than B. Let F be this
lesser amount. Now suppose that E bears the same
relation to D as the whole BF does to F. Then

Let A? be a lesser force than A'. Then in the time T, A?
will heat etc. less than A'. Let P? be the quantity which is
changed by A’

Then as A? is to A! (both finite), so will P? be to =z, i.e. if
we take something as many times ter than P? as Al is
greater than A2, tgat something will be finite,

But z should be equal to P2,
And P! was infinite.
.*. P! cannot be acted on by AL
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3 -~ 4 L L] % - ;] - L ¥
ev 7@ I'A ypovw: dmo yap 700 airov Umokeiobw
216 b €V TO mMAelowt kai €AdrTowt Ypovw TO petlov kal
% W F o » F - F
70 €AarTov TwWaoyew, oOga avdloyov TG YXPOVw

! xwijoar. Bekker by a slip prints xunjoe.

- e ——

D active

'm-
s

BF inline 17 =B in line 15. ** A lack of clarity is introduced
into the argument by calling B (the object moved by the
infinite force) BI as the discussion proceeds, simply because
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E will act upon BF in the time C. Thus the finite
and the infinite will cause the same alteration in an
equal time. This is impossible, for it was taken as
axiomatic that the greater force will use less time.
Whatever time is taken, the result will be the same,
so that there can be no time in which the infinite
will act upon the finite ; but in infinite time nothing
can act or be acted upon, for infinite time has no
limit, whereas action and passion have a limit.®
Nor, thirdly, can one infinite be acted upon by
another. Let A and B both be infinite, and let
CD be the time in which B is acted upon by A.
Now if E is a part of the infinite, then since the
whole infinite B was acted upon in the given time,
E cannot be acted upon in the same time to an
equal degree ; for we may take it as an axiom that
a smaller quantity is moved [to an equal extent]
in a shorter time. Let D therefore be the time
in which E is acted upon by A. Now suppose
that E bears the same relation to another finite
part of B as D bears to CD. It follows that this
other part will be moved by A in the time CD ;
for given the same force, the greater and smaller
quantities will be acted upon in a longer and a
shorter time respectively, provided that the bodies
acted upon are proportionate to the times. There-

it includes F, the smaller object, in itself” (Simpl.). A.'s
first thought may be exp by the diagram

— 'F:

As he proceeds, he pictures it like this

| -
Ly

L]

B F
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Smpﬂ‘rm. v uﬁﬁsui &'pa X POV ﬁuuurﬁv memepa-

olévw dmewpov Um ﬂ.‘JTELPOU mw;ﬂqvm EP ameLpw

dpa. A’ ¢ pev dmewpos xpovos obk €xer TéMos,
70 O€ HEEI-PTHLGP‘&P ExEl.

5 El Tawuu mdv obpa alobnrov éxe Svvapw
wul;m'r,m;u 7 mabyruegy 1) dudw, &Sﬁm.mv gdua
ﬂ.‘ITEI.pOI-' maﬂ‘trrﬂw flum.. ala pny n:cu. oga ye
cwpara €v Tomw, wAvTa umﬂnru. ovk €oTwv dpa
odpa amewpov €€w Tob uﬁpavuﬁ ovfév. alia ,m’,-v
oUd€ péxpt Twés. obfev dpa SAws odua Efw 700

10 nﬂpamﬁ €t ,uev '}!u.p vonTov, Em'm El-" TOmY" T0
yap €w kai €ow TOMOV om.tmvﬂ. wa-r €oTai
alotnrov. aigbnrov &' olfév pi) év Tomyw.

Aoywarepov & éoTw cmxﬂpﬂu Kal r.uSE. nﬁ-re
yap xux)‘m ufav Te kweiofar 70 dmetpov upompcpes
ov' jégov pev yap Tob umsr.pou OUK ED'TI., 70 3:-:

15 kUKAw TrepL TO éoov Kwetras. alda ,u.‘gv ovd’ €m

edfeias olov e pépeabar 16 dmepov defoer yap

¢ Since the infinite quantity cannot bear any p J)ortmn to

the finite time, as the immediately preceding clause demanded
that it should.

"""" F
----- — ---e D
¢ Cf. Plato, Sophist 247 p, where the ** Giants,"” who will
not admit anything to be real except what can be perceived
by the senses, are said to accept as a definition of ** the real,”
T0 Kxai ﬁnummﬁv ue‘rr'.w.:fmv duvauiy €T’ €is TO moielv Erepov
orody weduxos €ir eis 7o mabeiy.
¢ This parenthesis is no more than a disconnected jotting.
The objection which it meets is scarcely tenable for a moment,

since ** intelligible body ™ is so obviously a contradiction in
terms. But A. is constantly aware of the transcendent
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fore it is not possible for one infinite to be acted
upon by another in any finite time whatsoever.®
The time taken then must be infinite ; but infinite
time has no end, whereas the object moved has an
end of its movement.

Thus if every perceptible body is capable of
either acting or being acted on or both,? it is im-
possible for an infinite body to be perceptible.
But, further, all bodies that occupy a place are
perceptible. Therefore there is no infinite body
outside the heaven., Nor, however, is there a
finite. Therefore there is no body at all outside
the heaven. (If it be intelligible, it will still be in
a place ; for the words " inside " and * outside ™
themselves imply space. Therefore it will be per-
ceptible. Nothing that does not occupy place is
perceptible. )¢

It is also possible to attempt the proof on more
general lines ¢ as follows. The infinite and homo-
geneous body (a) cannot move in a circle. For there
is no centre of the infinite, whereas that which
moves in a circle moves about a centre. But (b) nor
can the infinite move in a straight line. For there
will need to be a second equivalent (i.e. infinite)

intelligible entities of Platonism, and constantly in fear of
being thought to have overlooked, rather than consciously
rejected them. Plato certainly uses spatial terms when
describing his Intelligibles, ¢.g. the dmepovpdmos 7émos of
the Phaedrus provides A. with just the sort of handle that he
is using here.

4 Arguments which are Adoywd are contrasted with those
which are ¢vowa and oixeia (De gen. et corr. 316 a 10-14), or
(as in Simpl.) mpayuaricd. The order here is typical of A.’s
philosophical predilections. The (to him) concrete argu-
ments must come first, and only after them may the more
general considerations be allowed their place.
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m b w r ] i » b o ¥
érepov elvar Toocobrov TOmMOV dmewpov €is Ov oi-
f ] F L] » ] ¥ n
obfjoerar xara ¢vow, xai dAov ToooDTov €is OV
mapa tﬁﬁaw €TL €iTe PUoEL €xel KLMOW 700 €ls
evby eite Bia xweirtar, upqﬁmEpms &qaﬂ mrﬂpov
20 elvau 'r-r;:r xwoboay wxuv 1; Te yap mrﬂpo; a-:rﬂ.pou
xai Tov t'l.'.I'I"EI'.POU ametpos 1) wxv; waT usu*rm Kai
TO Kwoiy mrﬂpov (Aoyos & ev Tois mepi lcwr,'u*fms'
ot ovbév € €xer amewpov dUvapLy TOV ﬂf:rspaopa'wr,
oU0E TGV ﬂ.‘lrﬂpwr TEMEPACLEVY). €L ODV TO xnﬂ'i
gumr Kai '.I".I"G‘.Pﬂ pvow EVSExETﬂ.I anﬁ'qvm, €oTai
2% dvo dmetpa, T0 TE KWwobv uu'rm Kai Tﬂ' mmupfvov.
€Tt TO KOV TO ATELPOV TiL €TTW; €L €V yap avTo
L # w L - i -~ L
€avro, €wuyov €otar. ToUTO O€ TAS duvvardv,
ametpov elvar {@ov; €l & aAlo 7t 1o xwoiv, dvo
€oTaL amewpa, TO TE KWOUV Kai TO KWOULEVOV,
dagépovra TV popdny kai Ty dvvauy.

% Ei 3¢ un owvexés 10 mdv, aAl’ womep Aéyel

¢ Not because natural movement requires a force—it does
not—but only because natural motion implies the possibility
of unnatural (275 b 23 below). Simpl. himself points this
out {_ﬂmws elmev a1, xdv $voer xav Big r0 dmepov én” el
mmrm, Umo ameipov mmﬂﬁoﬂm, m}x o7e xard duow xwveitas,
évdéyerar 76 ¢Uoe xwovpevor €n evbeias xai Pig
uwl?ﬂ'qvm, p. 240 19 ff.), though it may be doubted whether
in general he interprets the argument correctly.

® Phys. viii. 10. For the appellation ¢f. nnte on 272 a 30
above.

¢ The previous sentence surely shows that only ** un-
natural "’ movement is in question. If this is so, A. must
mean [thﬂl]%h Simpl. interprets differently) that the peculiar
power of a living creature is to move its body in directions
which are unnatural to it gua body. (Cf. on this point ii. 6,
288 b 16 below.) The body is earthy, therefore its natural
motion is downwards, but the yuvyy is a force which inter-
venes and prevents it from performing that natural motion.
This may also remind us that according at least to the fully
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place for it to move into naturally, and yet an-
other into which it may go when moved contrary
to its nature. Again, whether its rectilinear
movement be natural® or enforced, in both in-
stances the moving force will be infinite; for
infinite force must be exerted by an infinite body,
and conversely the force exerted by an infinite
body must be infinite, Therefore the body which
moves it will also be infinite. (There is an argu-
ment in our work on motion? to show that no
finite body has infinite potency, nor an infinite
body finite potency.) Seeing then that that which
moves naturally can also be moved unnaturally,
there will be two infinite bodies, the one which
causes this unnatural motion, and the other which
suffers it. What moreover is it which moves the
infinite ? If (@) it moves itself, it must be alive.®
Yet how could this be possible, that there should
be an infinite animal? But if (§) the mover is
something else, there must be two infinite bodies,
the mover and the moved, differing in character
and function.

If the whole is not continuous, but its elements
are separated by the void (as in the theory of

dev'elml)ed philosophy of A., a self-mover is strictly an im-
ibi An animal may appear to move itself, but in
act it is une part (soul) moving the other part (body), and
even the soul does not move itself (Phys. viii. 2 ; ¢f. ib. 4
and 5). DBut it is likely (see introd.) that the De caelo was
written before the doctrine of the impossibility of self-motion
{a.s in Phys. vii. and viii.) had been worked out, and that in

king here of an animal as moving itself A.is 5t111 accept-

g the Platonic definition of Yuyr} as 76 alro €avre xwoiv.
[Stur:ks s note on this sentence was written before the work
of Jaeger and von Arnim on the development of A.'s
thought.)
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Democritus and Leucippus), then the motion of
all will of necessity be one. For the atoms are
differentiated by their shapes: the nature of them
all is, they say, the same, just as if, e.g., each one
separately were a piece of gold. All of these
must, as we have just said, have the same motion ;
for the whole earth moves in the same direction
as a single clod, and similarly the whole sum of
fire and a single spark seek the same place. There-
fore none of the atoms will be absolutely light,®
if they all have weight, nor heavy if all have light-
ness. Again, if they have either weight or light-
ness, the universe will have either a tgarthest limit
or a centre. But this is impossible when it is
infinite. In general, where there is neither centre
nor circumference, and one cannot point to one
direction as up and another as down, bodies have
no place to serve as the goal of their motion. And
if this is lacking, there cannot be movement ; for
movement must be either natural or unnatural, and
these terms are defined in relation to places, t.e. the
one which is proper and the one which is alien to
the body. Again, if when a body rests or moves
contrary to its nature, the place of the action must
be proper to some other body (a fact which experi-
ence leads us to believe), then it is impossible for
everything to have weight or everything lightness :
some will have one and some the other.

Thus it is clear from these arguments that the
body of the world is not infinite.

@ One of them may be lighter (less heavy) than another,
i.e. it may move downwards more slnwlﬁ; but none of them
will actually have an upward motion, like that of fire.
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CHAPTER VIII

ARGUMENT

There cannot be more than one world.

]:';e:rgument from the doctrine of natural motions and
P :

Every element moves naturally in a certain direction and
to a certain fixed goal. If it moves one way only when forced,
then it may be taken that its natural motion is in the opposite
direction to that. If there are several worlds, they must all
be composed of the same elements, therefore the eiem-mu of all
alike must have the same natural motions. This means that
all the earth must move naturally towards the same centre and
all the fire towards the same circumference. This iz im-
possible if there are several worlds, each with itz own centre
and circumference. There can be only one centre and cir-
cumference, or in other words only one world (276 a 18-b 21).

Possible objections : (a) The elements of other worlds than
this may take on a different nature through being so far re-
moved from their natural places. But a difference of mere
distance cannot alter the formal nature of a substance. (b)
Their motions are by constraint. But enforced motion
implies a natural motion as its contrary, and this must be the
same as that of the elements in this world, since all possess
the same form. (c) Individuals may be numerically many
though the same in form. May not this apply also to the goals
of motion of the elements in the different worlds ¥ But if
difference of goal iz justified in this way, by the numerical
difference between one piece of earth and another, why does

276318  Awrt & o0deé mAeiovs olov 7 nﬁpamﬁs' elvae,
Aéywpev: Tobro yap édapev emoxenmtéov, €& Tis

20 p7) vopiler kabllodov dedeiybar mepi TV cwpdTwy

oT. advarov éxros elvar Tod kdopov Todde oTiody

@ In the wide sense of change of any sort. There are four
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CHAPTER VIII
ARGUMENT (conftnued)

not each separate piece of earth in our own world move towards
a different goal ¥ Since the particles in our world and those
in another are formally indistinguishable, there iz no more
reason for all the earth of another world to be separated from
all that of our own than for some of the earth of our own to
be separated from the rest (276 b 21—277 a 12).

2. Argument from the general nature of motion.®

These general considerations are used in support of the
docirine of natural places. All change is between opposite
states which are formally different and finite. This must be
s0 with locomotion, and the opposites in this case are top and
bottom. The third simple motion, the circular, has also its
opposites in a qualified senge (277 a 12-27).

3. That locomotion must be finite is argued from the in-
crease of speed observable as a body approaches its natural
place. Motion to infinity would mean infinite speed, i.e.
infinite weight, which has been proved to be impossible
(277 a 27-33).

4. The atomists’ theory of *‘ extrusion ’’ is refuted by the
observation that a large mass of any element moves more
quickly to its natural place than a small. This could not
happen were the motion due to force (277 a 33-b 9).

5. A. refers to the evidence of metaphysics on the point
(277 b 9-12).

6. A further argument is adduced from the doctrine of
natural places (277 b 12-24).

WE must now explain why there cannot even be
more than one world. This was a question which
we noted for consideration, to meet the objection
that no general proof has been given that no body
whatsoever can exist beyond this world, since the

sorts of change, affecting respectively substance, quality,
quantity or place. (Phys. 200 b 32, Met. 1069 b 9.)
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o keioBai, as Professor Cornford pointed out to me, is more
likely to refer to situation than extent, and this sense fits the
context well. In infinite space, bodies (e.g. the atoms of
Democritus) can have no proper region and hence no
natural motion (such as A. is discussing in this and the
previous chapters). The view now to be considered is that,
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foregoing discussion applied only to those with no
definite situation.®

All bodies both rest and move naturally and by
constraint. A body moves naturally to that place
where it rests without constraint, and rests without
constraint in that place to which it naturally moves.
It moves by constraint to that place in which it
rests by constraint, and rests by constraint in that
place to which it moves by constraint. Further, if
a certain movement is enforced, then its opposite
is natural. Thus if it is by constraint that earth
moves to the centre here from wherever else it is, its
movement thither from here will be natural : and
if, having come from there, it remains here without
constraint, its movement hither will be natural
also. And the natural movement of each is one,
Further, all the worlds must be composed of the
same bodies, being similar in nature. But at the
same time each of these bodies must have the same
potentialities, fire, that is to say, and earth, and
the bodies intermediate between them ; for if the
bodies of another world resemble our own in name
only, and not in virtue of having the same form,
then it would only be in name that the whole which
they compose could be pronounced a world. It
clearly follows that one of them will be of a nature
to move away from the centre, and another towards
the centre, seeing that all fire must have the same
form as other fire, just as the different portions
of fire in this world have the same form ; and the
same may be said about each of the other simple
even though the whole be not infinite, it may yet contain
several cosmot, in each of which the elements will have their

definite places as in ours.
The reference is to ch, vi. (274 a 24-28).
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1 gvros aromou is printed by Bekker with no ms. authority ;
EHLM and Simpl. have érros alone (so Stocks and Allan);

[ 3 - ] #
ovros Tob aromov JF.

& ‘* A thing that did not move would not be a bod}f atall™
—Stocks. Cf. ch. vii. (275 b 4-5) mav odpa alobyrov éxe
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bodies. The necessity for this emerges clearly from
our assumptions about the motions of simple bodies,
namely that they are limited in number and that
each of the elements has a particular motion assigned
to it. Consequently if the motions are the same,
the elements also must be the same wherever they
are. It must be natural therefore for the particles
of earth in another world to move towards the
centre of this one also, and for the fire in that world
to move towards the circumference of this. This
is impossible, for if it were to happen the earth
would have to move upwards in its own world and
the fire to the centre; and similarly earth from
our own world would have to move naturally away
from the centre, as it made its way to the centre
of the other, owing to the assumed situation of the
worlds relatively to each other, Either, in fact, we
must deny that the simple bodies of the several worlds
have the same natures, or if we admit it we must, as
I have said, make the centre and the circumference
one for all ; and this means that there cannot be
more worlds than one.

It is wrong to suppose that the elements have a
different nature if they are removed less or more
from their proper places; for what difference does
it make to say that they are removed by this dis-
tance or that? They will differ in proportion,
more as the distance increases, but the form will
remain the same. Again, there must be a movement
assignable to them, for they obviously do move.®
Shall we then say that they all move by constraint,
even when their motions are mutually contrary ?

Stvapy momgrucyy 9§ wabfpruaiv, and, e.g., the division of sub-
stance into al 7 and axumrds in Met. A ch. i.
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ON THE HEAVENS, 1. v

But a thing whose nature it is not to move at all
cannot be moved by constraint. If then they have
a natural motion, it must be supposed that, since
they are individuals possessed of the same form,
their motion is towards one and the same place,
t.e. to one individual centre and one individual
circumference. It might be argued that the goals
of their motions are numerically many though the
same in form, on the ground that the individuals
themselves are many but indistinguishable in form.
I answer that in that case we cannot pick and
choose among the particles to which we assign a
different goal; the same rule must apply to all,
since all alike exhibit formal identity with each
other but numerical individuality. My meaning is
this, that if the relation of particles in this world
to each other and their relation to those in another
world are the same, then any given ¢ particle from
this world will not behave otherwise towards the
particles in another world than towards those in
its own, but similarly : for in form they do not
differ from one another at all. Either, therefore,
the initial assumptions must be rejected, or there
must be only one centre and one circumference ;
and given this latter fact, it follows from the same
evidence and by the same compulsion that the
world must be unique. There cannot be several
worlds.

A consideration of moving objects in general
affords additional proof that there does exist a
certain place to which it is natural for earth to
move, and another for fire. Motion in general is
a change from one state to another, and these two
states are formally different. Now every change is
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ON THE HEAVENS, I. v

within fixed limits, e.g. for a patient who is being
cured it is between smlmess and health, for any-
thing growing it is between smallness and great-
ness.® This must be true also for that which is
being moved locally, for it too in its change has a
place whence and a place whither. Therefore the
starting-point and the goal of its natural motion
must differ formally, just as with the patient the
direction of his change is not haphazard nor decided
by the wishes of the mover. Similarly therefore
fire and earth do not move to infinity, but towards
opposite points; and in speaking of place, the
opposition is between top and bottom, so that these
will be the limits of their movement. (Iiven circular
motion has quasi-opposites in the opposite ends of
the diameter, though there is no opposite to the
motion as a whole. In this qualified sense it too is
the motion of things passing between opposed and
finite goals.) There must therefore be an end, and
motion cannot go on to infinity

Further evidence for the finite character of local
motion is provided by the fact that earth moves
more quickly, the nearer it is to the centre, and
fire, the nearer it is to the upper limit. If the
movement were to infinity, its speed would be
infinite also, and if the speed were infinite, the
weight or hghtness of the object would be infinite
also; for just as a body which, by reason of its
speed, occupied a lower position than another,
would owe that speed to its weight, so an infinite

¢ The repunctuation undertaken here by Stocks and Allan
does not improve the sense, With this use of health and

sickness as an illustration of change within fixed limits
compare E'Hi Nie, 1173 a 23 Uyicia wpiguévy oboa déyerar

70 pﬂ.nor xal frrov.
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% The elements move more quickly as they approach their
natural places. If therefore their movements continued to
infinity, they would attain an infinite speed. But that is
equivalent to saying that they acquire infinite weight, a
thing which A. has already in this treatise proved to be an
impossibility. The Greek of the last sentence is difficult,

there is much to be said for Mr. Allan’s proposal to
excise rayvrir: in line 31,

A note of Simpl. at this point deserves mention (266. 35).
Its sense is as follows : *‘ Personally I should like to see an
investigation of what evervone refers to as admitted, namely
that the velocity of objects is greater in proximity to their
natural places. If an addition of weight or lightness occurs,
it will follow that an object which is weighed in the air,
suppose one were to stretch forth from a high tower or tree
or cliff and weigh it, will be found to be heavier when the
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ON THE HEAVENS, L. vi

increase in the weight would mean an infinite .
increase in the speed.®

It cannot be objected that an external agent is the
cause of the elements moving up or down, nor that
they are moved by force, the * extrusion”™ which
some allege.? If that were so, a larger quantity of
fire would move more slowly upwards, and a larger
quantity of earth more slowly downwards ; whereas
on the contrary the larger quantity of fire or earth al-
ways moves more guickly than a smaller to its natural
place. Nor would an element move more quickly
near the end of its motion, if the movement were due
to force and extrusion; for all things move more
slowly as they recede from the source of their en-
forced motion, and move without the exercise of force
towards the place whence force was used to move
them. These considerations, then, are sufficient to
give us confidence in the truth of what we assert.

The same thing might also be demonstrated from
the arguments of first philosophy,® and from the
nature of circular motion, which would have to be
eternal both here and in the other worlds.

From the following standpoint too it might be
made clear that the heaven must be unique. There
are three corporeal elements, therefore there must

weigher is standing on the earth-level beneath. This appears
to be a fiction, unless it is claimed that in such experiments
the difference is imperceptible.”

¥ i.e. the atomists. After A., the opinion was retained by
Strato and Epicurus (Simpl.). All elements were naturally
heavy, and each was Dn]i prevented from sinking to the
centre of the universe by the presence of the one next below
it, which ** squeezed it out ’ and forced it upwards.

¢ Because a plurality of worlds would mean a plurality of
Unmoved Movers, and this is an impossibility. (Met.
1074 a 31-88. (Y. introd. p. xxv.)
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® The argument is expressed with more than usual
awkwardness. 76 e‘mmh{ur would naturally mean ré wdow
émmoAdlov, i.e. fire (312 a 4 below), but must here refer to
the intermediate body, which rises to and stays on the sur-
face of earth. It must stay there, and not pass upward
through fire to the outside, for of a weightless body (fire)
and a body poss&s.seﬂ of a certain weight (the intermediate
body), t.he latter (ro Bdpos )} will occupy the lower Elm
The reason for this is that the tﬁlm of the absolutely
(6 Bapd) is the centre, and therefore the relatively heavy

must be nearer the centre than that which has no weight at
all. I believe, though it is perhaps doubtful, that A. is leaving

CHAPTER IX

ARGUMENT

There cannot be more than one world (continued).

7. Evidence from the doctrine of form and matter.

This seems at first sight unfavourable, zince the ever-
80



ON THE HEAVENS, I. vir.—ix.

be three natural places for them, one around the
centre for the element which sinks, a second (the
outermost) for the revolving element, and a third
between them for the body of intermediate nature.
For that (i.e. between centre and circumference) is
where the body must be which stays on the surface.
If it is not there, it will be outside ; but it cannot
be outside, for here are a weightless body and one
with weight, and the lower place belongs to the
body possessing weight, since the region about the
centre is proper to the heavy.® Nor again could
it be in a position unnatural to it, for that position
would be natural to something else, and there is,
as we saw, nothing else. It must therefore be in
the space between. What differences there are in
the intermediate itself, we shall discuss later.?

We have now said sufficient to clear up the sub-
ject of the nature and number of the physical
elements, and what is the natural place of each,
and also in general how many places there are.

his fifth body out of the account, and is supposing a Universe
constructed only out of the four elements recognized by
previous and contem gr&r_f thought., (Cf. introd. p. xiv,
n. a.) For if 6 xik =aither and 70 émmoAd{ov
= fire, it would seem that ﬁre must be. the * body with weight
of the next sentence.

* The intermediate region, here treated as a unity, con-
tains of course both air and water, whose specific characters
are discussed in the fourth book.

CHAPTER IX

ARGUMENT (continued)

present distinction within material objects between absolute
Sform and form-in-matter seems to .rkarw that every form ig
realizable more than once in different matter, 1.e. that there
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ARGUMENT (continued)

either are or can be more than one of every class of material
object. This suggests at least the possibility of several worlds,
seeing that the world is material. But the possibility is not
present in an instance where the one object uses up all the
material appropriate to the realization of its particular form,
This condition is fulfilled by the world, for none of the only
three varieties of simple natural body (¢f. ch. ii.) can exist
outside it (277 b 27—279 a 11).
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» ¥ ¥ L | L » L
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¢ This means ** even though individual examples of spheres
etc. are the only realities that we can apprehend,” i.e. we
must recognize the distinction between pure form and form-
in-matter even when it is least apparent. The sentence does
not mean ‘* even though we can apprehend no other example
of a concrete object than the one we are looking at.”” The
following sentence might at first sight suggest that it did
(“ even if we could only apprehend one circle '), but the
reasoning is this: it is the existence of a plurality of objects
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ARGUMENT (confinued)

Corollary. This proof of the necessary uniqueness of the
world carries with it the corollary that outside the heavens
there can be neither place nor void nor time, gince all these
depend on the actual or potential presence of body. W hatever
there may be there must be exempt from the vicissitudes of
space and time, and hence must be (as indeed it is commonly
held to be) the chief and highest divinity (279 a 11-b 3).

WE have now to show not only that the world isin fact
unique, but that there mu{d not possibly be more
than one, and also that it is eternal, being indestruc-
%%c and ungenerated. But let us first discuss some
culties, since from one point of view it would seem
impossible for it to be unique. In all the formations
and products of nature and art alike a distinction can
be drawn between the shape in and by itself and the
shape as it is combined with the matter. With a
sphere, for example, the form is one thing and the
Iden or bronze ball is another, and similarly with a
circle the shape is distinguishable from the ring of
bronze or wood. In defining the essence of a sphere
or circle we do not include gold or bronze in the de-
finition, because we do not consider them to belong
to the substance of what we are defining, but we
do include them if it is a bronze or gold ball that
we are trying to define; and we proceed in this
way even if we cannot conceive or apprehend any

other entity beside the concrete individual thing.®

of the same kind that brings home to us the distinction
between form and matter, because they exhibit the same
form in different matter. [f then an object existed which
was the sole member of its class, it would tend to obscure
for us the existence of anything mapa 70 xaf’ éxaorov. It
would be difficult, in this instance, to distinguish between
form and matter,
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There is no reason why this should not happen
sometimes. Suppose for instance only one example
of a circle were apprehended, the distinction would
none the less remain between the essential nature
of the circle and the essential nature of this particular
circle. The one is simply form, the other is form-
in-matter and must be counted among particulars.
Now since the world is perceptible, it must be
reckoned a particular, for as we have seen, every-
thing that is perceptible is in matter. And if it
is a particular, the essential nature of this world
of ours must be different from the essential nature
of world in general. * This world” and * world
in general "’ are therefore two different things, the
latter being distinguishable as form or shape and
the former as something compounded with matter.
And, finally, it may be said of those particulars
which possess a shape or form that there either are
or can be more than one of them. This must be
so, whether there are forms with an existence of
their own as some assert, or, no less, if no entity
of that sort is separable from the particulars. It
is universal in our experience that, among things
whose substance is bound up with matter, there
are many—indeed an infinite number—of particulars
similar in form, so that there either are or can be
many worlds.

From the foregoing arguments one might assume
that there either are or may be several worlds ;
but we must turn back and test the soundness or
unsoundness of each one. The distinction between
two definitions of form, without matter and in the
matter, is sound, and may be taken to represent
a truth. Nevertheless it does not carry with it
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¢ This is the word which so far in this chapter has been
translated ** world.”” Elsewhere in the treatise it is rendered

as ** world,” * heavens " or “* sky " according to that one of
the three senses here enumerated which A. is employing at

any Earticular moment. In this passage a repetition of the
Greek is unavoidable, since no one English word covers all
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the necessity for a plurality of worlds, nor even the
possibility of their coming into being, provided that
(as is the fact) our own world contains all the matter
there is. My meaning will perhaps be clearer if
I put it in this way. Suppose “ aquilinity ” to
mean a curvature in the nose or in flesh, and flesh
to be the matter appropriate to aquilinity. Now
if every particle of flesh were made into one mass,
and that mass were aquiline, nothing else would
be aquiline nor would there be a possibility of
anything becoming so. Suppose, again, that the
material of a human being is flesh and bones ; then
if a man were made out of all the flesh and bones
in existence, and if they could not be broken up
again, then it would be impossible for there to be
another man. This holds good in all instances, and
may be put generally thus: of the things which
have their substance in an underlying matter, none
may come into being unless a certain quantity of
matter already exists. Now the world must be
counted among particulars and things made from
matter ; but if it is composed, not of a portion
of matter, but of all matter whatsoever, then we
may admit that its essential nature as “ world ”
and as “‘ this world "’ are distinct, but nevertheless
there will not be another world, nor could there
be more than one, for the reason that all the matter
is contained in this one.

This therefore remains to be demonstrated, that
our own world is composed of the whole sum of
natural perceptible body. Let us first establish
what we mean by ouranos,® and in how many senses

the-three senses which ouranos is here stated to possess. Cf.
introd. pp. xif.
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ON THE HEAVENS, I. x.

the word is used, in order that we may more clearly
understand the object of our questions. (1) In one
sense we apply the word ouranos to the substance
of the outermost circumference of the world, or to
the natural body which is at the outermost cir-
cumference of the world; for it is customary to
give the name of ouranos especially to the outer-
most and uppermost region, in which also we believe
all divinity to have its seat. (2) Secondly we apply
it to that body which occupies the next place to
the outermost circumference of the world, in which
are the moon and the sun and certain of the stars @
for these, we say, are in the ouranos. (3) We appl
the word in yet another sense to the body w'l)i.ict;
is enclosed by the outermost circumference; for
it is customary to give the name of ouranos to the
world as a whole.

The word, then, is used in these three senses,
and the whole which is enclosed by the outermost
circumference must of necessity be composed of
the whole sum of natural perceptible body, for the
reason that there is not, nor ever could be, any
body outside the heaven. For if there is a natural
body beyond the outermost circumference, it must
be either simple or composite, and its position there
must be either natural or unnatural. It cannot be
one of the simple bodies, for (a) with regard to the
body which revolves it has been shown? that it
cannot change its place; (4) but no more can it
be either the body which moves away from the
centre or that which settles towards it. They
could not be there naturally (for their proper places
are elsewhere), but if they are there unnaturally,
then this outside region will belong naturally to
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ON THE HEAVENS, 1. ix.

some other body ; for the place which is unnatural
to one must be natural to another. But we have
seen that there is no other body besides these
three. Therefore it is impossible that any of the
simple bodies should lie outside the heaven. And
if this is true of the simple bodies, it is true also
of composite, for where the composite body is the
simple bodies must be also. It is equally impossible
that a body should ever come to be there, for its
coming to be there will be either natural or un-
natural, and it will be either simple or composite,
in fact the same argument will recur : it makes no
difference whether we ask * Is it there ? "’ or * Can
it come to be there ? "

It is plain, then, from what has been said, that
there is not, nor do the facts allow there to be,
any bodily mass beyond the heaven. The world in
its entirety is made up of the whole sum of available
matter (for the matter appropriate to it is, as we
saw, natural perceptible body), and we may con-
clude that there is not now a plurality of worlds,
nor has there been, nor could there be. This world
is one, solitary and complete. It is clear in-addition
that there is neither place nor void nor time beyond
the heaven ; for (e) in all place there is a possibility
of the presence of body, (§) void is defined as that
which, although at present not containing body,
can contain it, (¢) time is the number of motion,
and without natural body there cannot be motion.
It is obvious then that there is neither place nor
void nor time outside the heaven, since it has been
demonstrated that there neither is nor can be
body there. Wherefore neither are the things there
born in place, nor does time cause them to age, nor
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@ Jaeger (Aristoteles p. 318, Eng. tr. p. 302 with different
punctuation) follows E in omitting & at 279 a 38, thus giving
formal correctness to the sentence. But asyndeta are not
foreign to A., and the omission of § makes impossible the
rendering given above. (Allan avoids the asyndeton with-
out alteration of the text, by putting the words xaflamep . . .
ra Oeia between commas.) As J. sees the s A, is
claiming that the results of this chapter confirm the argu-
ments of the ** popular works " : on the rendering here
offered, he is introducing the arguments of the ** popular
works ' in support of his present conclusions. Stocks'’s
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ON THE HEAVENS, I. ix.

does change work in any way upon any of the
beings whose allotted place is beyond the outer-
most motion : changeless and impassive, they have
uninterrupted enjoyment of the best and most
independent life for the whole aeon of their exist-
ence. Indeed, our forefathers were inspired when
they made this word, aeon. The total time which
circumscribes the length of life of every creature,
and which cannot in nature be exceeded, they
named the aeon of each. By the same analogy
also the sum of existence of the whole heaven,
the sum which includes all time even to infinity,
is aeon, taking the name from ae elvar (' to
be everlastingly ), for it is immortal and divine.
In dependence on it all other things have their
existence and their life, some more directly, others
more obscurely. In the more popular philosophical
works, where divinity is in question, it is often
made abundantly clear by the discussion that the
foremost and highest divinity must be entirely
immutable, a fact which affords testimony to what
we have been saying.® For there is nothing superior
that can move it—if there were it would be
more divine—and it has no badness in it nor is
lacking in any of the fairness proper to it. It is
too in unceasing motion, as is reasonable; for

translation is in agreement with this, and it has the support
of Simpl. 288. 28 6r: 8¢ aidiov 70 fBeiov paprupei, dnoi, xai rd

év 7ois €yxuxiois Pu pact moAdayoi mpodawwduera €v Tois
Adyous, ori 10 Beiov frov avaykaiov elvar mdv 76 mparov
xai AKpo J.’s punctuation in Aristoteles p. 318 also

axporarTov.
goes against Simpl. (291. 46.)

The evidence of Simpl. seems conclusive for identifying the
eyxvxiia jpara, like the éfwrepixol Adyor, with A.'s
own published works. He refers to the dialogue Ilepi
$docogias by name for the present passage.
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CHAPTER X

ARGUMENT

The world is ungenerated and indestructible.

1. Review of previous theories. Al agree that it is gener-
ated. Of its destructibility there are three views : (a) that
it iz indestructible, (b) that it is destructible, (c) that it is
subject to an everlasting alternation between existence and
non-existence.

(a) It iz impossible for it to be generated but indestructible.
(i) That would contradict a universal fact of observation, that
everything which has a beginning may come to an end. (i1)
Its generation implies matler pre-existing in a different state.
That matter must be capable of change, since otherwise the
world would never have been generated out of it. It must
therefore be possible for it to change again.

Some claim that their statement of the generation of the
world is not literally meant : they only use the narrative
JSorm of exposition in order to lay bare more clearly the present
composition of the world. To explain their meaning here,
they use the analogy of geometrical constructions, but in fact
that analogy, being false, makes nonsense of their claims.
The construction of a geometrical figure may well be in reality
no more than a peculiar form of analysis, since the elements
have no essential priority in time to the finished product.
But a construction out of physical materials must take place
in time or else it is meaningless to speak of it (279 b 4—
280 a 10).
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ON THE HEAVENS, I. x.—x.

things only cease moving when they arrive at their
proper places, and for the body whose motion is
circular the place where it ends is also the place
where it begins.

CHAPTER X
ARGUMENT (continued)

(c) The view that the world is alternately generated and
destroyed means no more, on examination, than that the
elements combine now into one formalion and now into
another. In reality there is nothing involved that can be
called generation and destruction, but only change of shape
or arrangement (280 a 11-23).

(b) (i) If there is only one world, then this view that it may
be generated, and again finally destroyed, is quite imposgsible.
It can be refuted by a re-use of the argument (a) (ii) above.
The generated world must have been generated out of pre-
existing material, and its destruction can only mean the
return of that material to its former state. But if it 18 in
tts former state it is obviously possible for a world to be
generated out of it again, just as it was before. (ii) If there
is an infinity of matter, and an infinite number of worlds,
this refutation does not hold. We cannot yet say whether in
that case a world may be generated and destroyed (280 a
23-27).

In general, we must face the whole problem of whether any-
thing that is ungenerated can perigh, or (as Plato said in the
Timaeus) anything generated be everlasting. We must leave
the narrower field of the nature of the world, and consider
generation and destruction as a whole (280 a 27-34).

Having established so much, let us next decide
whether the world has been from all time or has
had a beginning, and whether it is indestructible
or destructible. But first let us run over the theories
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¢ Orpheus, Hesiod, Plato (Simpl., following Alex.).

* The atomists (Alex. ap. Simpl.).

¢ Regarding ¢feipopevor as an additional note, by A. him-
self, in the nature of a gloss to make the meaning of dMws
éxew clear. This seems better than to speak, w1th Burnet
and Stocks, of an ** alternation in the ﬂf:stmctwe process,”
a phrase which Stocks himself describes as ** somewhat in-
accurate.” See his note ad loc.

¢ This does not refer to the cosmos (as one might suspect
at this point, and so feel a difficulty), but to its elements, as
the following sentences make clear. The argument to which
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of others, since to expound one theory is to raise
the difficulties involved in its contrary. At the
same time also the arguments which are to follow
will inspire more confidence if the pleas of those
who dispute them have been heard first. It will
not look so much as if we are procuring judgement
by default. And indeed it is arbiters, not litigants
who are wanted for the obtaining of an adequate
recognition of the truth.

All thinkers agree that it has had a beginning,
but some ¢ maintain that having begun it is ever-
lasting, others® that it is perishable like any other
formation of nature, and others again that it alter-
nates, being at one time as it is now, and at another
time changing and perishing,® and that this process
continues unremittingly. Of this last opinion were
Empedocles of Acragas and Heracleitus of Ephesus.

Now the view that it has had a beginning but
is everlasting is an impossible one. Reason demands
that we should only take for our hypotheses what
we see to be generally or universally true, and this one
is just the opposite, for observation shows us that
everything which has a beginning also comes to an
end. Further, if the present state of anything ¢ has
had no beginning, but hitherto it has for all time
been impossible for it to be otherwise than it is, that
thing cannot change ; for the change will be due
to some cause, and if that cause was present already,
then the thing which we said could not be other-
wise could have been otherwise. If then the world

A.is leading is this : all admit that the world had a beginning.
If its elements had been incapable of change, it would never
have come into being. Since it has come into being, proving
that its elements are susceptible to change of state, it is
obviously possible for them to change again.

H g7
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¢ The view is that of Plato, the defence (according to
Simpl.) that of Xenocrates and other Platonists. It repre-
sents incidentally the modern interpretation of the Timaeus.
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has been formed out of elements which once were
otherwise than they are now, (a) if they had always
been in that state and it was impossible for them
to change, it could never have come into being at
all; but (&) since it has come into being they
obviously must be capable of change and not fixed
in their present state for ever. Thus their present
formation will be dissolved, and that formation it-
self arose out of a previous state of dissolution, and
this process either has taken place or might have
taken place an infinite number of times. If this is
true, and the world either has been or might have
been other than it is, it cannot be indestructible.
The self-defence attempted by some of those who
hold that it is indestructible but generated,® is
untrue. They claim that what they say about the
generation of the world is analogous to the diagrams
drawn by mathematicians : their exposition does
not mean that the world ever was generated, but
is used for instructional purposes, since it makes
things easier to understand just as the diagram
does for those who see it in process of construction.
But the analogy is, as I say, a false one. In the
construction of geometrical figures, when all the
constituents have been put together the resulting
figure does not differ from them ; but in the ex-
positions of these philosophers the result does
differ from the elements. It must, for the earlier
and later assumptions are contradictory. They say
that order arose from disorder,® but a thing cannot
be at the same time in order and in disorder. The
two must be separated by a process involving time.

See Taylor’'s Commentary, pp. 67 f. and Cornford, Plato’s
Cosmology, p. 31. * Plato, Tim. 30 a.
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@ Three straight lines need not be prior in time to a tri-
angle, nor six squares to a cube. But stones and wood must
be prior in time to a house. You cannot say that in an
account of the building of a house the time element is ** only
hypothetical and for purposes of instruction.” The building
actually does take time. (The illustration is from Simpl.,
who explalns and also criticizes this argument.)

* xai py dvaxdumrew = without returning on its own track,
i.e. without ever coming existence again.

¢ The generation of a world demands a pre-cosmic state
of matter in which this change (yéveois is a species of
perafodq) can take place. The destruction of the world
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In geometrical figures there is no separation by
time.®

It is now clear that the world cannot at the same
time be everlasting and have had a beginning. As
for the view that it is alternately combined and
dissolved, that is just the same as making it eternal,
only changing its shape. It is as if one were to
regard the coming-to-be of a man from a child
and a child from a man as involving at one stage
destruction and at another existence. For it is
clear that, similarly, when the elements come
together, the resulting order and combination is
not fortuitous, but always the same, especially in
the words of the authors of this view, since they
attribute each arrangement to one of a pair of
opposites. If then the whole sum of body, being a
continuum, is disposed and ordered now in this way
and now in that, and the formation of this whole
is a world, then it will not be the world which comes
into being and perishes, but its dispositions only.

For the world as a whole to be at one time
generated and at another destroyed irrevocably ? is
certainly impossible if it is the only one (for before
it was generated there must always have existed a
prior formation, without which, as we have been
saying, the change could not take place), though
if there are an infinite number of worlds it is more
feasible.®

can only mean the return of this matter to its original state,
out of which, if a world was generated once, it can be
generated again, and it will be the same world. The theory
of the atomists that there is an infinite amount of matter and
an infinite number of different worlds everlastingly coming
into being and perishing escapes this argument and therefore
remains so far unrefuted, though also unconfirmed.
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80 yfm;uvuu ut,’bﬂapfov SI-ETE;\EW, ummzp v TO
Tiwaiw- éxet ydp ¢nor Tov odpavov yevéobar pév,
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CHAPTER XI

ARGUMENT

The world is ungenerated and indestructible (continued).
In prepamtiﬂn%r the question whether the world is gener-
ated or ungenerated, destructible or indestructible, A. in this
chapter analyses the meanings of the Greek words conveying
those concepts. Since no English words cover exactly the

280 b prrov dé Smapcffnv mos ayémTa Kal yelnrru.
papev xat gbﬂupru xat dpbapra wnl}.uxms yap
Aeyouévwy, kav undev Oiagepy mpos Tov Adyov,
dvdykn Tnv didvolay AoploTwS Exew, AV TIS TQ

5 Statpovpévew moAdayds ws adiatpéTw xpHTal adn-
Aov yap xara molav ¢vow adrd ovuBaiver TO
AexOév.

1 dowmov aet JHLM, Simpl., Allan ; dei E, Bekker; Aowmov F.

¢ By a consideration of the whole problem of generation
and destruction.
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However, it will be shown from what is coming
whether this is possible or impossible. Meanwhile
there are those who think it possible both for some-
thing ungenerated to perish and for something
generated to remain imperishable, as for example
in the Timaeus, where he says that the world has
been generated but nevertheless will last for all
future time. The views of these thinkers about
the heaven have been answered so far on purely
physical irounds and from the nature of the world
only n we have made our speculations more
general and all-embracing,® the answer to this last
question too will become clear.

CHAPTER XI
ARGUMENT (confinued)

same senses, the discussion loses most of its value in trans-
lation and has little intrinsic interest for English readers. In
80 far as it iz translatable, however, it offers a useful, be-
cause characteristic, glimpse into the workings of A.'s mind.

FirsT however we must distinguish the senses in
which we use the words * ungenerated ” (ayevyrov)
and “ generated” (yevyrév), and *‘ destructible ”
(¢Baprov) and * indestructible ¥ (a¢faprov); for
when words are used with different meanings,
then even if it makes no difference to the argu-
ment in hand, the mind cannot but be confused
by treating a concept as indivisible which is really
divisible, since it remains doubtful to which of its
characteristics the word applies.

103



ARISTOTLE

280 b
Aeye-rm. Y uyemmv éva p.ﬂr TPO‘TTOI" €av 7} Tt vV

mpoTepov pi) v dvey yevéoews Kai perafolis,
kabfamep ﬂ'mt 70 anreoblar xai 7o xweu:rﬂ-:u Aé-
yovaw* nu yap Efm yweuﬂm pacwy amTopEvov,

10 nuﬁe lcwuupevor. éva 3 IEI- TL wﬁfxnpﬂ-ov ywcaﬂm
) yevéoar pij éorw: dpolws ydp Kai Tobro dyévr-
Tov, OTL €vdéyeTar ysvfaﬂm éva & EI- T GAws
advvarov eveo‘ﬂm wold’ cf.vm m'e O p‘q
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avev 7ol yiveobar, oré pév pn ov, madw & ov:
éva 8 €l ﬁwu'rnv, €iTe TQ dAnfel Smpcoﬂﬂrmg T0D
Smufuu eite T® pqﬁ;ms*' Em. 3 Emr 7 ymsms*
avrol €x Tob p‘r‘; ovTos 'EI.S‘ 70 uv, 'EI.T S'q ovros,
dia 1ob yivealar & ovros, eiTe kal pimw ovros, aAX’

20 evdeyopévou.
! 4 Hayduck, Stocks; 4 5 H, Allan; % EJFLM, Bekker.

@ It is most natural to assume that sense (¢) means ** that
whmh does not exist now and never could come into exist-
ence,”” and so, presumably, it was taken by Alex. (See next
note.) But if so, we have the curious position that A. in
enumerating the uses of ayéimrov leaves out the sense in
which he himself believes the world to be ungenernted and
on which the question of its ** ungenerated ** or ** generated
nature would seem most of all to turn. He does not mention
that it can mean ** something which never was generated
because it has always existed " (as in ch. xii. at 282 a 27).
Stocks in his note on ch. xii. 282 a 30 takes it that that is the
sense intended léere. L :

b Alex. [np impl.) correlates the mean of u?fnrrl:w
and yemrov thus: ayémrov (a) is mntrn.steucllgs with yenrov
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The word “ ungenerated ”’ (ayévyrov) is used (a)
of anything which once was not and now is, if
there has been no process of becoming (yeveo:s)
or change, as happens according to some theorists
with touch and motion ; it is not possible, they say,
to become touching or moving. (&) Again it is used
of something which does not exist, although it is
capable of coming or of having come into existence.
For that too is called “ ungenerated,’ to signify that
it may yet be generated. (¢) Thirdly it is used of
something whose coming-to-be is in any circum-
stances impossible, which cannot pass between
existence and non-existence. (*‘ Impossible ”’ has
two degrees of force, meaning (a) that it is untrue
to say that a thing might happen, (b) that it could
not happen easily, or quickly, or well.)®

Similarly the word ** generated ™’ (yevyrov) is used
(a) of something which once was not and later is,
either with or without a process of coming-to-be ;
the only requisite is that it should at one time not
be, at another be. (b) It is used of something which
is capable of generation, the possibility being defined
either as of fact or of facility. (c¢) Thirdly it is
used of anything which is subject to a process of
coming-to-be (yéveors) out of non-existence into
existence, whether it already exists, but its exist-
ence has been the result of such a process, or its
existence is not yet a fact but only a possibility.®

{(c), as that whose existence is never the result of yéveows with
that whose existence always and necessarily is the result of
yéveais 3 ayémrov (b) is contrasted with yemrdv (a), as that
which so far has not come into existence with that which
has; dyémrov (¢) is contrasted with yemrov (b), as that
which cannot with that which can come into being in any
way at all.
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1 ¢faproi JFM, Allan ; $faprov EHL, Bekker,
' % xai . . . elvau secl. Hayduck, Allan.

® It of course makes nonsense in English to say that
what is destructible may be indestructible, but what is
$laprov (corruptibile) can nevertheless be défaprov (adhuc
incorruptum).

* Here follow in the mss. words which mean * or it ma
even mean that which is not yet destroyed, but exists, thoug
capable of ceasing to exist in the future.” To follow Allanin
omitting these words with Hayduck seems the only possible
course. Stocks in his note gets a false parallelism with the
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The meanings of “ destructible ’ ($faprov) and
" indestructible ' (a¢fapror) are divided in the
same way. We say that a thing is ** destructible ”
(pBapriv) (a) if having once existed it either does
not exist or need not exist later, whether or not
any process of destruction and change is involved.
(b) Sometimes also we give the name ** destructible ”
to that which may through a process of destruction
cease to exist. (c¢) Yet another sense describes that
which is easily destroyed, ““ prone to destruction ”
(evpbaprov) as one might say.

The senses of ** indestructible ” (a$pfaprov) are
parallel. (a) It means that which passes from being
to not-being without a process of destruction ($fopa),
e.g. contacts, which now exist and now do not,
without going through such a process. (b) It means
that which exists but is capable of not existing, or
will not exist at some future time, though it exists
now. You exist now, and so does the contact;
but both are destructible,® because there will come
a time when it will not be true to say that you
exist, nor that these things are in contact. (¢) But
in the primary and most proper sense it means that
which exists and which cannot be destroyed in the
sense that, existing now, it will later cease to exist
or might cease to exist.> Finally, that also may be
called indestructible which is not easily destroyed.

If these distinctions stand, we must consider
what we mean by possible and impossible ; for that
which is in the fullest sense indestructible was so
called in virtue of its immability to be destroyed, or

three senses of *‘ ungenerated,” since in fact the words
omitted cannot do anything but repeat sense (§) of * inde-
structible " above.
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o | take xara Tis Umepoxijs 7o rédos to mean ** with refer-
ence to the aim of the maximum,’ i.e. the relevant maximum
is not an absolute one, but refers to the purpose at which the
power is directed. In some cases, e.g. sight, it takes a
greater power to act upon a smaller object, and therefore, in

king of ** maximum,” a distinction must be drawn (as
A. draws it in the next sentence but one) between (a) maxi-
mum size in the object and (#) maximum power.
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at one time to exist and at another not. The
ungenerated too was something which was unable,
in this case unable to come into being so as to pass
from not being to being, as e.g. the diagonal is
unable to become commensurate with the side.

Now if a thing is able to move, or to lift a certain
weight, we always speak with reference to the most
that it can do, e.g. to lift a hundred talents or to
walk a hundred stades. It can of course accomplish
the parts within that whole, if it can also accom-
plish what is greater than them, but we consider
it right to define the power with reference to the
limit or greatest amount. Thus that which has a
power at its utmost for so much, is capable also of
what lies within that amount, e.g. if it can raise a
hundred talents it can also raise two, and if it can
walk a hundred stades it can also walk two. But
“its power ” means its greatest power. And if a
thing is incapable of a certain amount, speaking
with reference to its greatest power, then it is also
incapable of anything more than that, e.g. the man
who cannot walk a thousand stades clearly cannot
walk a thousand and one.

This point need not cause us any misgivings :
possibility in the strict sense must be defined with
reference to the maximum aimed af.® It might be
objected that what we have been saying ® is not
necessarily true, since the man who can see a dis-
tance of a stade will not see all the magnitudes within
it. On the contrary, it is the man who can see a
dot or hear a slight sound who will have perception

* Referring to the statement that if a power extends over
a whole, it will also extend over all the parts within that

whole.
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CHAPTER XII
ARGUMENT

The world is ungenerated and indestructible (concluded).

[1t iz assumed that all views of the world as either generated
or destructible must imply an infinite period of non-existence
or existence for it.] Ifanything has the faculties both of being
and of not being, it can only exercise each for a limited time.
A thing may certainly possess two oppogite potentialities at
once (e.g. of sitting and standing), but cannot realize both at
once. But if it realizes one for an infinite time, there can be
no later time at which it can realize the other, which therefore
—even as a potentiality—disappears. Thus what exists for
an infinite time cannot have even the potentiality of being
destroyed, but must be essentially indestructible (281 a 28-
b 25). By similar arguments it is easily shown to be un-
generated, for the possibility of its generation would involve
the possibility of its not being at some time in the past. We

28 ﬁuupmpcvwv d¢ Tuu-n:uu AexTéov Tﬂ Eq!be&qs'. €l
o7 €ortw Ew,u. dwara xai elvar x:u p‘q, umym;
30 xpovov Tva wpiolar Tov ﬂ)lﬂ-ﬂ‘fﬂl-' kai Tob elvas Kai
TOD W1, )u-:'ym 8’ ov Bwu.mu 76 mpdypa elvar Kai
ov duvaroy un elvar kaf’ mrommw xa.m-yopmu
olov avﬂp(wruv 7 leuxmr Y| Tpm-qxv 7 w\)‘ oToly
T@V TOLUTWY. €L yap U7 €oTaL ﬂanrnf.- TS, aAX’
ael mAeiwv Tol mporelévros kai olx €oTw ol
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also of the larger objects. But this does not affect
the argument, for the maximum as defined may be
either in the power or in the object. The meaning
is clear. In speaking of sight, the greater power
is that of seeing the smaller thing ; in speaking of
speed, the greater the distance covered the greater
the power.

CHAPTER XII
ARGUMENT (confinued)

can only admit the three types, and they are distinet : (1) that
which must always be, (2) that which cannot ever be, (3) inter-
mediate between these, that which can both be and not be, i.e.
which at one time iz and at another time iz not (281 b 26—
282 a 22).

There follow various arqguments to demonstrate that the
terms " ungenerated” and ** indestructible”’ imply each
other. Whatever possesses one of these attributes possesses
both, and is eternal (282 a 22283 b 22).

(The notes to Stocks's translation of this chapter are a
valuable aid to the understanding of its tortuoys arguments.)

Havine made these distinctions clear, we must
proceed to what follows. If certain things have
the power both of being and of not being, an out-
side limit must be set to the time of their being
and their not being, the length of time, I mean,
for which the thing can be or not be. (We are
speaking of being in all the categories—man,
white, three-cubits-long and the rest.) = For if the
time is not of a certain definite length, but is always
more than any given time, and there is none laid
down which must exceed it, then the same thing
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will have the power of being for an infinite time and
not being for another infinite time; which is
impossible.

Let this be our starting-point: the impossible
does not mean the same as the false. The im-
possible and the possible, the false and the true,
may be used (a) hypothetically, as when we say it
is impossible for a triangle to contain two right
angles if such-and-such conditions are fulfilled, or,
the diagonal is commensurate with the sides 1
such-and-such conditions are fulfilled ; and (b) there
are some things which are possible or impossible,
false or true, absolutely. Now it is not the same
for a thing to be absolutely false and absolutely
impossible. To say that you are standing when
you are not is to assert what is false, but not im-
possible. Similarly if a man is playing the lyre
but not singing, to say that he is singing is to say
what is false, but not impossible. On the other
hand to say that you are standing and sitting at the
same time, or that the diagonal is commensurate
with the side, is to assert what is not only false
but impossible as well. Thus to make a false
premise is not the same as to make an impossible
premise ; and an impossible conclusion follows from
an impossible premise. A man has at the same
time the power of sitting and that of standing, in
the sense that when he has the one power he also
has the other; but this does not mean that he is
able to sit and stand simultaneously, but only suc-
cessively. But if a thing has more than one power
for an infinite time, there is no “ successively " : it
must realize the other power simultaneously. Thus
if anything which exists for an infinite time is de-
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structible, it must have the power of not being.
It exists, then, for an infinite time, but we may
suppose this power of not being to be realized.
Then it will both be and not be, in actuality, at
the same time. That is, a false conclusion will
result, because the premise laid down was false,
though if the premise had not been impossible the
conclusion would not have been impossible as well
as false. Hence everything which exists for ever is
absolutely indestructible.

It is aiu, and by the same arguments, ungener-
ated. If it was generated, it will have the power
of for some time not being ; for just as the de-
structible is that which formerly was but now is
not, or has the possibility of not being at some
future time, even so the generated is that which
at some time past may not have been. But with
that which exists for ever, there is no time during
which it may not have been, whether finite or
infinite, since of course if it has the power for an
infinite time it has it also for a finite. Therefore
the same thing which has the power of always
being cannot also have the power of always not
being.

Nor can it have the contradictory of its own
power, t.e. that of not always being. Therefore it
is impossible for a thing both to exist for ever and
to be destructible. Similarly, also, it cannot be
generated ; for if the second of two terms is im-
possible without the first, and the first is impossible,
the second must be impossible also. Thus if that
which exists for ever cannot at any time not be,
it is also impossible that it should be generated.

Again, the contradictory of that which is always

115



282 a

10

15

20

ARISTOTLE

q ] ¥ 4 ¥ L b ] * A ¥ ]
70 u7) ael duvvduevov elvar, To & aei duvduevov uy
¥ ¥ ¥ F | % ¥ A #
elvar évavriov, ol dmddacts 70 u1 del duvdauevov
p1 elvar, dvdyxn Tas amoddoels audoiv TG avT®
Umdpyew, kai elvar péoov 7ol del ovros xai ToD
L. L] e L] i % % L1
aeL pn ovros To Ouvduevov elvar kai pn elvar 7
L] f # ¥ F ¥ L3 F ¥ k] o
yap €xarépov amodacis more UVmapfer, € un €y
ael. @OTE Kali TO U7 A€l M1 OV €0TAL TOTE Kal

) w \ A L] A F
oUk €oTat, kai TO pn ael duvduevov elvar dnAov-
¥ 3 ¥ ~ L ¥ ' b | k] i |
o7, aAAa moTe oOv, wore kai puin €lvat. TO avTo
L L4 i % F L1 - ¥ w
ap’ €orar Ovvatov elvar kai i), Kai TODT €OTW
apdoiv pégov.

Adyos 8¢ xalddov 6de. €oTw yap 10 A kai 1o
B undevi 17& adrd Ouvvapeva vmapyew, amavri
¢ 70 A 9 170 I' kai 76 B 9 76 A. avayxn &y &

L ] [ 4 F F b ] L T F ]
unre 7o A Umdpyer uqre 7o B, mavri vmapyew Ta
I'A. €orw o 70 E 70 peralv vév AB- evav-

r ] \ i F ¥ L] ) ¥
Tiwy yap 1o unbérepov pécov. TovTw 087 avayxy
apdw tmapyew 70 1€ I' kai 10 A. mavri yap 7
70 A ) 70 I', dore xai 7@ E- émei odv 70 A
advvarov, 70 I' vmapfer. o & avros Aoyos kai
émt Tob A.

Odvre 87 70 ael ov yevnrov ovde dlbaprov, ovre

k] - § bl HAO 31 o % ¥ i u
TO ae€i um ov. OnAov OTL KGL €L YeVnTOoV 1)
plaprov, odk aidov. aua yap €orar Svvauevov
116



ON THE HEAVENS, L. xm.

capable of being is that which is not always capable
of being. The contrary of it is that which is always
capable of not being, and its contradictory in turn
is that which is not always capable of not being.
Now the contradictories of both these contraries
must apply to the same thing, i.e. there must be
something intermediate between that which always
is and that which always is not, namely that which
is capable of both being and not being. The con-
tradictory of each of the two contraries will at
some time be true of it, if it does not always exist.
Thus both that which not always is not will at one
time be and at another not be, and also, clearly,
that which not always can be ; at one time it is,
and at another, therefore, it is not. Thus the
same thing will be capable of both being and not
being, and this is the intermediate between the
contraries.

Put generally, the argument is this. Let A and
B be attributes which can never inhere in the
same thing ; but suppose that everything can be
characterized by either A or C and either B or D.
Then everything which is neither A nor B must be
both C and D. Now suppose E to be something
intermediate between A and B. (Since they are
contraries, that which is neither must lie between
them.) This must be both C and D, for since
everything is either A or C, this applies to E, and
so, since it cannot be A, it will be C. It will also
be D by the same argument,

That which always is, then, is neither generated
nor destructible, and likewise that which always is
not. It is clear also that if anything is generated
or destructible, it is not eternal. That would mean
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> i.e. as the mutual implication of ** ungenerat and

** indestructible " itself emerged from previous arguments.
Cf. vmoxarar and vméxearo at 282 b 3 and 5 (where the
reference was to 281 b 25 ff.). But that backward reference
does not prevent A, from subjecting the point to a new proof.
This is typical of the disjointed character of a great part of
his physical works.
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that it has at the same time the power of always
being and the power of not always being, which has
been shown to be impossible.* Must we not say
therefore, that if it is ungenerated, but in existence,
it will be eternal, and also if it is indestructible but
in existence ? (I am using the words “ ungener-
ated” and * indestructible” in their prim
senses, 'ungenerated” to mean something whic
now is, and which could not at any time in the
past have been truly said not to be; and * in-
destructible ' something which now is and which
cannot at any time in the future be truly said not
to be.) Or rather, if each of these terms implies the
other (which means that whatever is ungenerated
is indestructible, and whatever is indestructible is
ungenerated), * eternal ”’ must be implied by them
both, so that whatever is ungenerated is eternal
and whatever is indestructible is eternal. This is
clear also from the definitions of the terms. What-
ever is destructible must be generated, for it must
be either ungenerated or generated, but if it is
ungenerated we have already said that it must be
indestructible ; and whatever is generated must be
destructible, for it must be either destructible or
indestructible, but if it is indestructible we have
already said that it must be ungenerated.

If the terms * indestructible” and * ungener-
ated ” do not imply each other, neither that which
is ungenerated nor that which is indestructible will
necessarily be eternal: but that they do imply
each other may be proved in the following way.
The terms *‘ generated ”” and ** destructible " imply
each other. This too? is clear from what has
already been said, namely that there is something
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¢ | take exarepov to refer to elvar and un elvar. Stocks
refers it to 7o yemror and 76 $faprov, but the omission of
the article before ¢faprov suggests that ré yernrov xai ¢fapriv
is being thought of as one thing. On the interpretation here
suggested the parenthesis is a reminder of the thesis estab-
lished at the beginning of the chapter, that the realization of
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between that which always is and that which always
is not, something which is not implied by either of
them, and this is the generated-and-destructible ;
for this is capable of both being and not being, each
for a limited time. (When I say “ each,” I mean
that it can for a given time be and for a given time
not be.)* Whatever, therefore, is generated or de-
structible must be intermediate., Let A stand for
that which always is, and B for that which always is
not ; let C be generated, and D destructible. ThenC
must lie between A and B, for there is no time, either
past or future, in which A is not or B is. For the
generated there must be such a time, either actually
or potentially, but not for A and B—neither actually
nor potentially. Thus C will be, and again will
not be, for a certain limited time. And the case
of D (the destructible) is paraliel, so that C and D
must each be both generated and destructible.
Therefore the terms “ generated " and “ destruct-
ible "’ imply each other.

Now let E be ungenerated, F generated, G in-
destructible and H destructible. I and H have
been proved to imply each other. But when terms
are related as these are, i.e. when (i) F and H imply
each other, (ii) E and F are never attributes of the
same thing but one or other of them is an attribute
of everything, and (iii) the same may be said about
G and H, then E and G must also imply each
other. For supposing E is not implied by G, then
F will be implied by it, since everything is either
E or F. But that which implies F implies also H.
Therefore H will be implied by G. But this is by

opposite potentialities must be successive and not simul-
taneous.
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¢ The case against Plato, promised in ch. x. 280 a 28-35.
» With this example of A.'s horror infinifi compare his
dogma that mathematics does not require the existence of
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hypothesis impossible. The same argument proves
that G is implied by E. At the same time the
relation between the ungenerated (E) and the
generated (I) is the same as that between the in-
destructible (G) and the destructible (H).

Thus to say that there is no reason why some-
thing generated should not be indestructible,® or
something ungenerated come to destruction, as if
the birth of the one and the destruction of the other
took place once for all, is to destroy one of the
premises already granted. The capacity for acting
or being acted upon, and for being or not being, is
possessed by everything for either an infinite or a
limited time ; and for an infinite time only in the
sense that the infinite time itself is in a way limited.
(It means only that there is no greater time.)? As
for that which is infinite in one direction, it is neither
infinite nor limited.

Moreover, why was it destroyed at this particular
point of time rather than any other, when up till
now it had always existed, or why generated now,
when for an infinite time it had not existed ? If
there is no reason at all, and the possible points of
time are infinite in number, then clearly there
existed for an infinite time something susceptible
to generation and destruction. Therefore it is for
an infinite time capable of not being (since it will
have at the same time the power of being and of
not being), before its destruction if it is destructible,
and after its generation if it is generated. If then
we suppose its powers to be realized, both opposites
will be present to it simultaneously. Moreover, its

an actual infinite line, but only of a finite line as long as the
worker chooses to suppose it (Phys. iii. 207 b 29-31).
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¢ Two opposite potentialities, A. has said, obviously cannot
be actualized at the same time. But neither can they even
co-exist as potentialities, if the time of their supposed co-
existence is infinite (see 281 b 32). [ take roire to be used
loosely for the double capacity, contrasted by xa{ with the
actuaht}f on which the previous argument was based, and
which might be realized at any one of an infinite number of
moments. [f with Stocks we take it to mean one of the
capacities contrasted with the other, it is not so easy to get
this other out of the Greek and so give force to xai.
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capacity ¢ itself will be equally present at every
point of time, t.e. the thing will have for an infinite
time the powers of both being and not being ; but
this has been proved to be impossible. Finally, if
the potentiality is present prior to the actuality, it
will be present for all time, even when the thing
was ungenerated and non-existent, but capable of
coming into existence. Thus all the time that it
was non-existent it possessed the potentiality of
existing, either at once or later, t.e. for an infinite
time.

It is clear also on other grounds that it is im-
possible for anything to be destructible and yet
never destroyed: for it would always and simul-
taneously with being destructible be not destructible
in actuality, which means that it would be at the
same time capable of always being and of not
always being. The destructible therefore is at
some time destroyed, and if it is capable of genera-
tion it has come into being?; for it is capable of
having come into being, i¢.e. of not always existing.

From the following arguments also it may be
observed that it is impossible either for anything
which has once been generated to remain inde-
structible, or for anything which is ungenerated
and has existed from all time to be destroyed.
Nothing can be either indestructible or ungenerated
by the agency of chance or luck, for chance and

¥ Stocks objects that ** 7o ¢faprov can hardly be the sub-
ject of yéyover,” but since everything which is ¢faprdv is also
yemrov, it would, on the contrary, round off the argument
neatly. e« might almost be translated ** since.” That e
yemrov should mean ** if there is something else which is
generated "' is difficult to believe, even in Aristotle.
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s Phys. ii. 196 b 10 f.
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lucky events are the contrary of that which always
or normally is or comes to pass,® whereas that which
exists for an infinite time, whether absolutely or
starting from a certain point, exists either always
or normally, It must therefore be by nature that
such things? at one time exist and at another do
not. In things like that,° however, one and the
same potentiality is the potentiality of opposite
states, and the matter is the cause of the thing’s
both being and not being. Hence opposite states
would have to be present in actuality at the same
time.

Again, it is not true to say of anything now that
it is last year, nor to say last year that it is now,
It is therefore impossible for anything which once
did not exist to be later eternal, for it will retain
afterwards the potentiality of not being—not, of
course, of not being at the time when it is (for
then it is extant in actuality), but of not being
last year or at any time in the past. Suppose then
that that of which it has the potentiality is present
in actuality. In that case it will be true to say
now that it is not last year. But this is impossible,
for no potentiality is of the past, but only of the
present or future. A similar argument applies to
that which formerly was from all eternity and later
is not. It will have the potentiality of something
which is not present in actuality, so that if we
suppose the realization of that possibility, it will be
true to say now, This thing is last year, or at any
time in the past.

The impossibility of anything that was once

b {.e. things which exist for an infinite time.
¢ 1.e. things whose existence is by nature (évoe).
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ON THE HEAVENS, I. xm.

eternal afterwards being destroyed, or anything
once non-existent afterwards being eternal, may
also be seen from less general and more scientific
arguments. Things which are destructible or gener-
ated are all subject to change. Change takes place
by means of contraries, and physical bodies are
destroyed by the agency of the same elements of
which they are composed.



B
OF THE HEAVENLY BODIES (continued)
CHAPTER I

ARGUMENT

Before passing on to other characteristics of the first body,
A. recapitulates the most important of those already demon-
strated, namely, its eternal duration, without beginning or
end. He poinis out that those who have denied it this pro-
perly have by the weakness of their arguments merely
strengthened his own position, and reminds us that his view
is in accordance with old, and particularly with Hellenie,
religious beliefs. The beginning and end of all other motions
are contained within the everlasting, all-embracing motion of

m3b 2 OTt pév olv ovte yéyover O mds oUpavos nu'r

w&xﬂm $lapivar, xuﬂunep TI.FES‘ 9$a.aw avTov,

aAX’ éoTw €ls Kai m‘amg, apxmy pev Kai TEACW'QP

otk éxwv 700 marTos aidvos, exwy 8¢ Kai wfpwxwv

%0 & aliT) TOV dmepov Ypdvov, ék Te TGV elpn

efeomi AaBetv Ty wiloTw, kai Sm TS Sofqr

s wap& TV dAAws }leyowmv Kai YeWwovTwy

avToV* €l y&p OUTWS WéV ExeEw cvﬁfxﬂm, xal’ ov

8¢ Tpomov éxeivor yevéabar Aéyovaw olk evdéxeras,

284 a pcyaﬁ'r]v av sxm Kai TobTo _porry €ls mioTw meEpL

s abavacias adrod kai Tis aidioTyTos. Oubmep
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BOOK II

OF THE HEAVENLY BODIES (continued)

CHAPTER 1
ARGUMENT (continued)

the outermost heaven. Being thus perfect and eternal, it
cannot involve effort, and this disposes of three earlier views,
(a) the myth of Atlas, (b) the theory of a whirl overcoming the
resistance offered by the weight of the heaven, (c) the theory
of a soul moving the body of the heaven as our souls move our
bodies. All these views depend on the fallacious belief that
the heavenly bodies are made of a material which has weight
like the four earthly elements.

TrusTiNg, then, to the foregoing arguments, we
may take it that the world as a whole was not
generated and cannot be destroyed, as some allege,
but is unique and eternal, having no beginning
or end of its whole life, containing infinite time
and embracing it in itself. The case may be
strengthened by means of the opinions of those
who think differently and call it generated; for
if it is possible for it to be as I say, but not possible
for it to have been generated in the manner which
they describe, that must in itself incline us strongly
to a belief in its deathlessness and eternity. There-
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1 Stocks and Allan, with all mss. but L, omit 5 xuxdodopia.

s So Simpl., who by giving the words this mtamng rescues
A. from making an invalid second-figure syllogism (** a limit
is in the class of things which embrace, the heaven is in the
class of things which embrace, therefore the heaven is a
limit"). But it is doubtful whether A. deserves his kindness
here, since 16 mépas Ta@v mepiexydvrwy €ori is much more
naturally translated as ** a limit is one of the things which
embrace.”
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fore we may well feel assured that those ancient
beliefs are true, which belong especially to our
own native tradition, and according to which there
exists something immortal and divine, in the class
of things in motion, but whose motion is such that
there is no limit to it. Rather it is itself the limit
of other motions, for it is a property of that which
embraces to be a limit,* and the circular motion
in question, being- complete, embraces the incom-
plete and finite motions. Itself without beginning
or end, continuing without ceasing for infinite time,
it causes the beginning of some motions, and re-
ceives the cessation of others. Our forefathers
assigned heaven, the upper region, to the gods,
in the belief that it alone was imperishable ; and
our present discussion confirms that it is indestruct-
ible and ungenerated. We have shown, also, that
it suffers from none of the ills of a mortal body, and
moreover that its motion involves no effort, for
the reason that it needs no external force of com-
pulsion, constraining it and preventing it from
following a different motion which is natural to it.
Any motion of that sort would involve effort, all
the more in proportion as it is long-lasting, and
could not participate in the best arrangement of
all. There is no need, therefore, in the first place
to give credence to the ancient mythological ex-
planation according to which it owes its safety
to an Atlas?; those who made up that story
seem to have had the same notion as later thinkers,

* Cf. Plato, Phaedo 99 ¢, a passage which A. no doubt
had in mind. The arguments in both places are identical,
nnmeli the substitution of the teleological explanation (cf.

7ijs a s dwabégews above) for the mechanical,
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1 xwel dpépecblar. So Stocks and Allan, with all authorities
but E. xweiofar, with E, Bekker.
? kai xwei. Bekker, with E alone, omits xat.

¢ This criticism must be aimed at the world-soul of Plato’s
Timaeus. See introd. p. xxxi.

* Thus A.'s theol F as we find it here, though apparently
making the revnlvm heaven the highest divinity, explicitly
avoids the criticism brought against it by the Epicurean in
Cicero’s De nat. deor. i. 13: quomodo semper se movens esse
quietus et beatus potest ? It is fairly certain that the present
passage, and the description of the first body as weightless
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ON THE HEAVENS, II. 1

that is, they thought that in speaking of the upper
bodies they were treating of bodies which were
earthlike and had weight, when they posited for
the heaven the constraint of a living being. We
must not then think in this way, nor in the second
place must we say with Empedocles that it has
been kept up all this time by the cosmic whirl,
t.e. by having imparted to it a motion swifter than
that to Whiﬂ%l its own weight inclines it. A third
supposition is equally inadmissible, namely that it
is by the constraint of a soul that it endures for
ever ®: for such a life as the soul would have to
lead could not possibly be painless or blessed. The
motion must be enforced, if it moves the first body
in one way when its natural motion is in another,
and moves it continuously, and therefore it must
be restless, a stranger to leisure and reason,® since
it has not the relief granted to the soul of mortal
creatures by the relaxation of the body in sleep.
The doom of an Ixion would hold it in an eternal
and unyielding grasp. To sum up, if it is possible
for the first motion to take place in the way we
have described, then not only is it more accurate
to conceive of its eternity in t{;is way, but moreover
it is the only way in which we can give a consistent
account and one which fits in with our premonitions ¢
on which it depends, constitute a refinement on the theology
of the dialogue De philosophia, from which Cicero got his

knowledge of Aristotle. See W. K. C. Guthrie in Class.
Quart. 1933, p. 166.

¢ pavreia here is explained by Simpl. as v xoump ravry
évvolay Ty Exouev mept Tis amovias xai paxaporyros Tov fBeod.
The passage looks consciously antagonistic to the apolo-
getic way in which Plato introduces his mythical cosmol
in the Timaeus. Compare duoloyouuévovs Aoyovs there wi
opodoyovuévws here.
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CHAPTER 11

ARGUMENT

Are there top and bottom, left and right sides to the
heavenly sphere ? The question sounds slightly less absurd
when we recognizethat anumber of notionswerelinked together
in A.'s mind which to us are unconnected, and of which he
reminds us in this chapter. In a sense it may be said that all
solid bodies have a top and bottom, front and back, right and
left, but scientifically speaking these are only found in
animate nature, some in the lower forms of life and others in
the higher. This is because the terms *‘ above '’ and ** below,”
etc., properly imply not only position but also a certain power
of movement (8vvapus) in the thing. Things which can only
move up and down (i.e. planis, which grow but do not move
about) have top and bottom only. Front and back go with
the power of sensation (forward motion implies a goal,
which implies the appetitive, which implies sensation), right
and left with locomotion. (From the commonsense point of
view these combinations are justified by the observation that
inanimate pbjects have no top and bottom, etc., in themselves
—turn them over and you will call top what was the bottom
before (284 b 6—285 a 27).)

In face of this, the question answers itself. The heavenly
sphere has been shown to be living and moving, therefore it
must have top and bottom, right and left. (The question of
front and back is not here raised. Cf. ch. v. below.) The
highest and lowest points are provided by the poles about which
the sphere turns, and of these the pole above us is in reality the
bottom : we live in the lower hemisphere (285 a 27—286 a 2).

Note.—A.’s reason for this last, surprising statement lies
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ON THE HEAVENS, II. r-m.

of divinity. But enough of this subject for the
present.

CHAPTER 11
ARGUMENT (continued)

in his belief that all natural motion starts from the right.
The Pythagoreans believed that the motion of the outermost
sphere ( = motion of the fived stars) from E to W was to the
right, doubtless because in their table of opposites right was
in the * good " lisgt and left in the ** evil."” A. however says
that to our eyes this motion is leftwards. Sir T. Heath
(Aristarchus, pp. 231 f.) explains the argument thus :
“* Right ' is the place from which motion in space starts ;
and the motion of the heaven starts from the side where the
stars rise, i.e. the East ; therefore the

East is * right ’ and the West is * left. N

If now you suppose yourself to be lying

along the world’'s axis with your head

towards the north pole, your feet io- W E

wards the south pole, and your right

hand towards the East, then clearly

the apparent motion of the stars from

East to West iz over your back from

your right side towards your left ; this S

motion, A. maintains, cannot be called .

motion ‘ to the right.””’ A.’s view of the appearances here is
in accord with Plato at Laws 760 D 76 §' ém 8efia yipvéofw
76 mpos éw and Epinomis 987 B, though what he says in these
two passages does not agree with the Timaeus (36 c). This
not very important point has by reason of its difficulty called
forth much comment. Of more recent discussions see
Heath, o.c. 160 ff., Rivaud, Timaeus, introd. 55 1., Wicksteed,
Aristotle’s Physics, Loeb ed., introd. Ixii. note (a) (a par-
ticularly interesting note), Taylor, Commentary on the
Timaeus, 150 f., and E. des Places in Mélanges Cumont
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ARISTOTLE

ARGUMENT (continued)

(= Annuaire de ['Institut de Philologie et d'Histoire
Orientales et Slaves de Bruxelles, tome iv.), 1936, fase i.
p.135. There is doubt about the actual meaning of émi defid.
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Tod wAdTous, T0 O¢ mpooley Tod PBabflovs. €t &
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¢ De tncessu anim. chs, iv. and v.
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ARGUMENT (confinued)

See Stocks’s note on the present passage,and A. F. Braunlich,
“To the Right in Homer and Attic Greek,” American
Journal of Philology, July 1936.

Now since there are some who say that there is a
right and a left side to the heaven, e.g. the school
known as the Pythagoreans (for in fact this con-
tention is theirs), we must consider whether, if
we must attribute these principles to the body
of the whole, it works as they suppose or other-
wise. At the very outset, if it has a right and
a left, it must be supposed a fortiori to contain the
principles which are prior to those two. This is
something which has been worked out in the
treatises on the movements of animals,® being
properly a part of biology, for in living creatures
it is plain and obvious that some have all these
features—right and left and so forth—and others
some, whereas plants have only above and below.
If then we are to attribute anything of this sort to
the heaven, it is natural, as I was saying, that that
which is present in the lowest stage of animal life
is present also in it ; for each of the three pairs in
question is of the nature of a principle. The three I
mean are above and below, the front and its oppo-
site, and right and left. These three dimensional
differences may reasonably be supposed to be posses-
sed by all complete ® bodies. Above is the principle
of length, right of breadth, and front of depth;
or alternatively their nature as principles may be
defined with reference to motions, for I mean by
principles the starting-points of the motions of the

® i.e. three-dimensional, ¢f. bk. i. ch. 1.
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xupm.s* uuu:m.s uvﬂev ya.p E?iu'rrm Siadopav € €xet Tu
dvew mpos Ta kKdTw kai Ta eumpocllev mpos Ta
15 omobev ) Ta Sefia mpos Ta ApLoTepa €v amaot Tols

! These last words, which Bekker brackets, are ignored
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bodies possessing them. Growth is from above,
locomotion from the right, the motion which follows
sensation from in front (since the meaning of
“front ' is that towards which the sensations are
directed).

It follows that above and below, right and left,
front and back, are not to be looked for in all bodies
alike, but only in those which, because living,
contain within themselves a principle of motion ;
for in no part of an inanimate object can we trace
the principle of its motion. Some do not move
at all, whereas others, though they move, do not
move in every direction alike. Fire, for instance,
moves upwards only, earth to the centre., It is in
relation to ourselves that we speak of above and
below, or right and left, in these objects. We
name them either as they correspond with our
own right hands (as in augury), or by analogy with
our own (as with the right-hand side of a statue), or
from the parts which lie on opposite sides to our
own, i.e. calling right in the object that part which
is on our left-hand side, and vice versa [and back that
which in relation to ourselves is the front]. Butin
the objects themselves we detect no difference : if
they are turned round, we call the opposite points
right and left, above and below, or front and back.

In face of this, one would wonder why it is that
the Pythagoreans posited only two of these prin-
ciples, right and left, to the neglect of the other
four, which are no less important ; for above and
below, front and back, are as distinctive from each
other in all animals as right is from left. Some-

by Simpl. and almost certainly spurious, though appearing
in all mss. but E,
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ﬂ.l‘.u TE 81? Tﬂ' TTEPGAEI-TTEIP Tﬂf HUPIWT'EPQE' EPXE.S‘
dikaiov avrois ET."ITIF.EI.I-' Kl Sm-r:. TAUTAS €V Amaoiy
upouus* Evu,u.t.?_;nv mmpxew ,uw & ﬂrﬂﬁn mpm-rm
TTPDTEPDP U'Tlr El-" TﬂlS' EXIJUU‘LP ﬂpqu’ HIW}‘EEWT ﬂrl-
Totadrat Sum,uﬂ; immupxuumv o & uup-uung
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¢ i.e. to have breadth a thing must have length, but
(mathematically speaking) it can have length without
breadth.

® Enumerated as four in Caft. 14 a 26 ff., ¢f. Met. A ch.
xi. (Stocks). Ontologically, the important contrast is be-
tween things which are wporepa yevdoer or yporw, which
arise at an earlier stage and are less perfect or complete, and
those which are wporepa elde: Or ovoig, which come at a later
stage of generation, include the mporepa yevéoer, and are

more nearly perfect.

¢ The lowest of all organic substances grow, and growth
is a necessary precondition of the faculties of locomotion
and of sensation involving appetite, Thus the principle of
growth may be said to underly the principles of these other
faculties, and so to act as principle to them. I have rendered
the sentence so as to bring out the meaning (c¢f. 284 b 28
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times the difference is in function only, sometimes
in shape as well. Above and below belong to
all living things, plants as well as animals, but
right and left are absent from plants. Moreover,
length is prior to breadth,® so that if above is the
principle of length, and right the principle of
breadth, and the principle of that which is prior is
itself prior, then above must be prior to right
(prior, that is, in order of generation; the word
“prior” has several senses?). Finally, if above
is the starting-point of the motion of growth, right
the place where locomotion originates, and front the
goal of appetitive motion, this too gives above the
standing of a first principle in relation to the other
forms.*

One reason, then, why we may justly censure
the Pythagoreans is that they omitted the more
important principles, and another is that they
supposed the principles which they did recognize
to be inherent in all things alike. As for our own
position, we have already decided that these func-
tions are found in whatever contains a principle of
motion, and that the heaven is alive and contains a
principle of motion, so it is clear that the heaven

above). Literally translated it is: “ Since above is that
whence motion comes, right that from which, and front
that to which it goes, in this way too above must have a
kind of originating function in relation to the other two.”
It did not seem possible to make ** whence ™ and ** from
which  indicate a difference of meaning in English: it is
doubtful whether d8ev and dé’ od do so in Greek, save in this
instance to A. himself, for whom alone, perhaps, these notes
were intended. (Growth * from above.” A. believed, like
Plato, that the roots of a plant were properly speaking its
head. Plato, Tim. 90 a, Arist. De, an. 416 a 4.)
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Tﬂ' 'ﬂ-ll"m Hﬂ-l’- Tﬂ xﬂTw, CIME Tﬂ. TT'EPI'. TUUS' ﬂﬂl\ﬂ”g.
r.ug' TOUTOV p'qm:mg awog TO 'yup €ls TO TAdyLov
éoTi 70 mepil® TO o;w.u KGlL TO KATW.

15 Tav dé moAwr o p.ev UTTEP MUAS q&awdysvas' 70
HI.'.I‘.T{-'..I ,u.epos' €0TIV, 0 O Uiy 'Sn)ms* TO dvew. Bffmv
Tﬂ.P 'EHEUTGU AE'}"O‘H-E]’, UBEF T} ﬂpxq T'JTS" Hﬂfﬂ. TﬂTTﬂP

kunjoews. Tol & ovpavol apymv Tis mepupopds,

L 7a wept FM, Bekker; ra mapa Simpl.; 70 mepa EJHL,
Allan,
® repi F, Bekker; mapa ceferi.

@ | have left Bekker's readings unaltered. They make
tolerable sense, but mapd for mepd in lines 13 and 14 is prob-
ably correct. See critical note, Simpl.’s paraphrase certainly

144



ON THE HEAVENS, II. n

possesses both upper and lower parts, and right
and left. We need not be deterred by the fact
that the world is spherical, nor wonder how one
side of it can be the right and another the left if
all its parts are similar and in eternal motion. We
must suppose it to resemble a being of the class
whose right differs from their left in shape as well
as in function, but which has been enclosed in a
sphere : the right will still have a distinctive func-
tion, though this will not be apparent owing to the
uniformity of shape. The same reasoning applies
to the origin of its motion. Even if the motion
never had a beginning, nevertheless it must have a
principle, from which it would have begun had it
had a beginning, and would be started again should
it stop.

By the length of the heaven I mean the distance
between its poles, and I hold that one pole is
the upper and one the lower ; for only two of the
possible hemispheres have a distinguishing mark,
and that is the lmmuhlhty of the poles. In ordinary
speech too, when we speak of ““ across "’ the world
we mean, not the line of the poles, but what lies
around it, implying that the line of the poles re-
presents above and below; for “ across” means
that which lies around the line of above and below.2

Of the poles, the one which we see above us is
the lowest part, and the one which is invisible to
us the uppermost. For we give the name of right-
hand to that side of a thing whence its motion
through space starts. annﬁm beginning of the

suggests that mepd stood in his text. Stocks has no note
(though Prantl whom he was following read mepl), but his
translation implies mapa.
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CHAPTER III

ARGUMENT

Why do the planets, sun and moon have circular motions
which are different from the revolution of the fixed stars ?
The reason for the revolution of the first heaven is obvious.
It is a divine body, the proper activity of the divine is eternal
life, which in a body must be manifested in the form of eternal
motion, and the only motion which can be eternal is revolution
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heaven’s revolution is the side from which the stars
rise, so that that must be its right, and where they
set must be its left. If this is true, that it begins
from the right and moves round to the right again,
its upper pole must be the invisible one, since if it
were the visible, the motion would be leftward, which
we deny. Clearly therefore the invisible pole is
the upper, and those who live in the region of it are
in the upper hemisphere and to the right, whereas
we are in the lower and to the left. It is the con-
trary of the Pythagorean view, for they put us
above and on the right, and the others below and
on the left. The truth is just the reverse. Never-
theless in relation to the secondary revolution,
t.e. that of the planets, we are in the upper and
right-hand part, and they in the lower and left;
for the place from which these bodies start is on
the opposite side—since they move in the opposite
direction—so that we are at the beginning and
they at the end. So much for the dimensional
parts of the world and those which are defined by
their position.

CHAPTER III

ARGUMENT (continued)

in a circle. It is not so clear why there should exist any
different circular motions, e.g. we cannot say that there
ghould be a second circular motion to supply a contrary to the
first, as we should in the caze of rectilinear motions. (Where
there isan '  up "’ there must be a ** down,” etc., but there are
no contrary circular motions, bk. i. ch. 4. 271 a 14.)

The reasons for the secondary revolutions are as follows :
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ARISTOTLE
* ARGUMENT (continued)

(a) If there iz a revolving body, there must be something
fixed to provide a centre around which it revolves. This
cannot be a part of the divine body itself, for it is its essence
never to be still. This fixed centre is provided by the earth,
which i& thus shown to be an essential part of the universe.

(b) The existence of the earth involves the existence of its
contrary, fire (one member of a pair of natural opposites
cannot exist without the other), and these two involve the
other elements for similar reasons.

(c) The existence of the four elements introduces the neces-
gity for change, coming-to-be and passing-away, for none of

k] \ ¥ ¥ 4 . [ r L1 ¥ ~
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, EU', EOV I-:I TL TTAELOVS €ELOL ‘ 3 ’ L P‘
moppwlev mepwpévors mowelobar ™y {ypmow,

r ¥ ;] i o~ ’ L] k] - -~
woppw & oly oUTw TG TémMw, TMOAD dé paAdov TH
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TGOV u'upﬁe,ﬂﬂxu'rmv avrols mepl' mdpmay o}h}!wv’
sxew atofmow. ouws 8¢ Aiywpfv. 'r; o aitia 11'Epl-
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1 w!pl.. So Allan; Bekker with JL =€ Pr..
? SAlywy. So Allan; Bekker with HLLM oA{

¢ Simpl. feels bound to remark here that by feds A. means
no more than the f¢iov oopa. In fact A. is using the word
quite generally to mean the highest divinity. This however
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ARGUMENT (confinued)

them can be eternal, seeing that they are bodies endowed with
a motion other than circular.

(d) And, finally, it is an observed fact that the ultimate
cause of coming-to-be and passing-away is the movements of
certain heavenly bodies in orbite and at speeds which do not
coincide with those of the sphere of the fized stars, 1.e. without
these secondary revolutions there could be no changes of day
and night, summer and winter, etc,

Thus the existence of the planetary motions iz demonstrated
to be no less than a necessary condition of the motion of the
supremely divine sphere of the fixed stars.

Now since there exists no circular motion which
is the UEPIJSltE of another, the question must be
asked why there are several different revolutions,
although we are far removed from the objects of
our attempted inquiry, not in the obvious sense of
distance in space, but rather because very few of
their attributes are perceptible to our senses. Yet
we must say what we can. If we are to grasp their
cause, we must start from this, that everything
whmh has a function exists for the sake of that
function. The activity of a god ¢ is immortality,
that is, eternal life. Necessarily, therefore, the
divine must be in eternal motion. And since the
heaven is of this nature (i.e. is a divine body), that
is why it has its circular body, which by nature
moves for ever in a circle.

Why, then, is not the whole body of the heaven
like this? Because when a body revolves in a

for Simpl. could only apply to the incorporeal unmoved
mover, and the coincidence of the term feos here with
ovpavds is another indication that the unmoved mover was
not yet a part of A.’s theology. See introd. p. xxii.
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¢ Ch. 14. * De gen. et corr. ii. 3, 4.

¢ Se. ** and their motion, not being circular, cannot be
eternal.” In order to make the text state the whole argu-
ment explicitly, Prantl conjectured eis ¢ 4 for éore.
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circle some part of it must remain still, namely
that which is at the centre, but of the body which
we have described no part can remain still, whether
it be at the centre or wherever it be. If it could,
then its natural motion would be towards the
centre, whereas in fact its natural motion is circular.
Otherwise the motion would not be eternal, for
nothing contrary to nature is eternal. The un-
natural is subsequent to the natural, being an
aberration from the natural in the field of becoming.
It follows that there must be earth, for it is that
which remains at rest in the middle. (Let us
accept this last statement for the present : it will
be dealt with later.)® But if there must be earth,
there must also be fire ; for if one of a pair of con-
traries exists by nature, so also must the other, if
it is truly a contrary, and must have a nature of
its own. Contraries have indeed the same matter,
and the positive element is prior to the negative,
as e.g. hot is prior to cold. And rest and weight
are described as the negation of motion and light-
ness. Again, if earth and fire exist, so also must
the intermediate bodies, seeing that each of the
elements is in opposition to the others. (Let this
too be assumed for the present: later we must
try to demonstrate its truth.) ®

From the existence of the four elements it clearly
follows that there must be coming-to-be, for the
reason that none of them is eternal, since con-
traries act upon each other reciprocally, and are
destructive of each other. Moreover it is not
reasonable that there should be an eternal movable
object whose motion cannot be naturally eternal;
but these bodies have a motion.¢
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CHAPTER IV

AHGUMENT

To demonstrate the sphericity of the heaven.

(a) The heaven is the primary body, and the sphere the
primary solid, therefore the sphere iz the appropriate shape
for the heaven. The primacy of the sphere is made to follow
Srom its being bounded by a single surface, just as the circle
is primary among plane figures because it iz bounded by a
single line. The simple i8 always prior to the composite, and
the circle and sphere cannot be analysed into any simpler
elements, as e.g. a cube can be analysed into six rectilinear
surfaces. So, too, any system of classifying figures numeri-
cally must equate the circle with the unit.

Aristotle adds in parenthesis that this sphericity does not
only apply to the outer surface of the universe : the inner

& are in continuous contact with the outer, so that their
surfaces too are spherical (with the earth as a solid sphere at
the centre) (286 b 10—287 a 11).

) The universe revolves in a circle, there ig no void or
place beyond it (proved in bk. 1. ch. 9), therefore the universe
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From these considerations, then, the necessity
of coming-to-be is clear. But if there is coming-to-
be, there must be another revolution [sc. besides
that of the fixed stars], or more than one ; for the
operation of the revolution of the whole could only
result in leaving the relations between the four
elements unchanged. This too will be discussed
more clearly at a later sta.ie,' but for the present
it is at least evident why there are more revolving
bodies than one, namely, because there must be
coming-to-be : coming-to-be was inevitable if there
was fire, fire and the other elements if there was
earth ; and the existence of the earth followed
from the necessity of having something fixed for
ever if there was to be something for ever in motion.

& De gen. et corr. ii. 10.

CHAPTER 1V
ARGUMENT (confinued)

must be spherical. If it were otherwise, then as it turned it
would not occupy the same place all the time, and there would
necessarily be place beyond it, ready to receive the projecting
parts which from time to time would reach and fill it (287 a
11-22).

(¢) The revolution of the heaven iz the standard of measure-
ment for all other motions on account of its uniquely constant
and eternal character., But " the measure in every class of
things is the smallest member,” hence the revolution of the
heaven must represent the shortest path by which anything
can set forth and return again to its starting-point (as the
heaven does since ifs motion is circular). To achieve this
the heaven must be spherical (287 a 22-30).
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ARGUMENT (continued)

(d). Starting from our own end, we observe the spherical
shape of the earth, the sphericity of water on the earth (this
iz briefly proved), and we may assume that this arrangement
is preserved as one goes farther and farther towards the cir-
cumference of the universe, since each element is in continuous
contact with the one next beyond it.

This last argument leads naturally to the peroration, ex-
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ARGUMENT (continued)

pressed in warmer terms, with which Aristotle is fond of
closing a chapter of discussion ; for if we consider the
elements from the earth outwards we notice also an increasing

fineness of texture. We may conclude that the outermost
gphere of aither is smoother and more perfect than any sphere
of which we have knowledge here on earth (287 a 30-b 21).

THE shape of the heaven must be spherical. That
is most suitable to its substance, and is the primary
shape in nature. But let us discuss the question
of what is the primary shape, both in plane surfaces
and in solids. Every plane figure is bounded
either by straight lines or by a circumference ;
the rectilinear is bounded by several lines, the
circular by one only. Thus since in every genus
the one is by nature prior to the many, and the
simple to the composite, the circle must be the
primary plane figure. Also, if the term * perfect ”
is applied, according to our previous definition, to
that outside which no part of itself can be found,®
and addition to a straight line is always possible,
to a circle never, the circumference of the circle
must be a perfect line : granted therefore that the
perfect is prior to the imperfect, this argument too
demonstrates the priority of the circle to other
figures. By the same reasoning the sphere is the
primary solid, for it alone is bounded by a single
surface, rectilinear solids by several. The place of

@ This is not quite the same as the definition of ** perfect ™
at Phys. iii. 207 a 8, to which Stocks refers (of undér éfw,
robro TéAewr. Cf. also Met. 1055 a 12). In order to bring
the two into agreement, Allan would omit the words raw
avrod, but the evidence of Simpl. is strongly in favour of

retaining them.
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¢ The theory of Plato in the Timaeus, criticized below,
bk. iii. ch. 1.

® i.e. it is not that a sphere is indivisible, but any division
of it can only be into parts belonging to the same kind
(#c. body) as the whole, whereas the ** division " which these
thinkers are seeking means theoretical analysis into elements
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the sphere among solids is the same as that of the
circle among plane figures. Even those who divide
bodies up into surfaces and generate them out of
surfaces  seem to agree with this, for the sphere is
the one solid which they do not divide, holding
that it has only one surface, not a plurality ; for
their division into surfaces does not mean division
in the manner of one cutting a whole into its parts,
but division into elements specifically different.?

It is clear, then, that the sphere is the first solid
figure, and it would also be most natural to give
it that place if one ranked figures according to
number, the circle corresponding to one and the
triangle to two, on account of its two right angles—
for if one gives unity to the triangle, the circle
will cease to be a figure. But the primary figure
belongs to the primary body, and the primary
body is that which is at the farthest circumference,
hence it, the body which revolves in a circle, must
be spherical in shape.

The same must be true of the body which is
contiguous ¢ to it, for what is contiguous to the
spherical is spherical, and also of those bodies
which lie nearer the centre, for bodies which are
surrounded by the spherical and touch it at all
points must themselves be spherical, and the lower
of a simpler kind—solid bodies into surfaces and surfaces
intul lines. Thusln 'mtgefm“lpe “ gh;ided " mltn six i-ec?-

a lﬂﬂtﬂ-llg € 1n our lnes, Dutl no simiiar anaiyvsis
;nlg? made of a sphere, if it has only one surface houjl;d-
1 I,

e I do not translate ocuvrexjs consistently as="*‘ continu-
ous,” because Aristotle does not seem to be consistent in
his use of it. It seems better to keep *‘ continuous”™ to

represent the strict sense of oweyijs, as described in note
on 287 b 1 below.
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bodies are in contact with the sphere above. It is,
then, spherical through and through, seeing that
everything in it is in continuous contact with the
spheres.

Again, since it is an observed fact, and assumed
in these arguments, that the whole revolves in a
circle, and it has been shown that beyond the outer-
most circumference there is neither void nor place,
this provides another reason why the heaven must
be spherical. For if it is bounded by straight
lines, that will involve the existence of pfue, body,
and void. A rectilinear body revolving in a circle
will never occupy the same space, but owing to the
change in position ¢ of the corners there will at
one time be no body where there was body before,
and there will be body again where now there is
none. It would be the same if it were of some
other shape whose radii were unequal, that of a
lentil or an egg for example. All will involve the
existence of place and void outside the revolution,
because the whole does not occupy the same space
throughout.

Again, the revolution of the heaven is the measure
of all motions, because it alone is continuous and
unvarying and eternal, the measure in everz class
of things is the smallest member, and the shortest
motion is the quickest, therefore the motion of the
heaven must clearly be the quickest of all motions.
But the shortest path of those which return upon
their starting-point is represented by the circum-
ference of a circle and the quickest motion is that
along the shortest path. If therefore the heaven

s For mapaddafis cf. Plato, Tim. 22 n and Politicus
269 E.
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ON THE HEAVENS, II. .

(a) revolves in a circle and (b) moves faster than
anything else, it must be spherical.

One might also be brought to this belief by con-
sideration of the bodies situated around the centre ;
for if water is found around the earth, air around
water, and fire around air, the upper bodies will
follow the same arrangement, seeing that, although
not co-terminous, they are contiguous with the
others. But the surface of water is spherical,
and what is co-terminous with the spherical or lies
around it must be of the same shape itself. So
by this argument too the spherical shape of the
heaven is cﬁ':ar.

As for the sphericity of the surface of water,
that is demonstrable from the premise that it
always runs together into the hollowest place, and
“ hollowest "' means ‘‘ nearest to the centre.”” Let
AB and AC be straight lines drawn from the centre,
and joined by BC. Then the line AD, drawn as
far as the base, is shorter than the original lines
from the centre, and the place occupied by D is a
hollow. Hence the water will low round it until
it has filled it up. The line AE, on the other hand,
is equal to the radii, and thus it is at the extremities
of the radii that the water must lie : there it will
be at rest. But the line which is at the extremities
of the radii is the circumference of a circle. There-

plained in Phys. v. 3. Things are said to touch (drreofai)
when their extremes occupy the same place, but to be co-
terminous or continuous (ovveys} when they share the same
extreme limit,or as A, puts it, w )i?en their hmlts “ have becﬂme
one and the same and are held together, as the name implies ™’
(Phys. 227 a 13). Hence, as Stocks says, if these bodies were
continuous with the heavenly body they would have to move
with the same motion as it.
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CHAPTER V
ARGUMENT

‘Wht{ does the heaven revolve in one direction rather than
the other ?

Suppose its movement starts from A, why should it proceed

towards B rather than towards C? The question might be

thought (a) trivial, because in any case

B there ig no opposition between motions

round a circle in different directions,

or (b) hopelessly difficult. But (a)

A although there is no opposition in-

volved, yet there must be a reason for

the direction taken, since nothing to

C do with an eternal motion can happen

uncaused or by chance ; (b) without

boasting thal we are capable of determining with strict
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ON THE HEAVENS, II. 1v.-v.

fore the surface of water, represented by BEC,
is spherical.®

Our arguments have clearly shown that the
universe is spherical, and so accurately turned that
nothing made by man, nor anything visible to us
on the earth, can be compared to it. For of the
elements of which it is composed, none is capable
of taking such a smooth and accurate finish as the
nature of the body which encompasses the rest ; for
the more distant elements must become ever finer
in texture in proportion as water is finer than earth.

: B

CHAPTER V
ARGUMENT (continued)

accuracy the true and inviolable proof, it is yet better to
state what is likely to be true than to give up altogether.

The probable reason, then, is that, just as the Universe has
been shown to have a top and bottom, right and left, of which
one has priority over the other (e.g. the upper regions are the
place of divinity), and hence motion to that place (upward)
has priority over motion to its opposite (downward), so it also
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ARGUMENT (continued)

has a front and back, and hence a forward and a backward
motion, of which one has priority over the other. Now nature
always follows the best course, therefore the reason for the
direction taken by the heaven i& probably that that direction
i# forward and therefore prior.

[To this there iz an obvious objection. A. refers to the dis-
cussions of bk. i, ch. 4, when it was shown that motion one
way round the circumference of a circle was not the
of motion the other way round, because both motions were
JSrom the same point back to the same point, and contrary
motions were motions Lo opposite termini, How then can one
be forward motion and the other backward ! These would
surely be defined as motion to the front and to the back re-
spectively, but as both the motions involved are circular, both
go to the same place. Wicksteed has the following us. note :

* It has been ghown that the South pole is the top, and therefore
the antipodal horizontal hemisphere the superior. Now as

287b 22 'Emet 8 éort diyds €mi Tol kikAov xumbiva,
olov amo 100 A ™y pév énmi 70 B 7w & émi 70 T,
ort uév odv odk elolv évavrior adrai, mpdrepov

L ¥ | ¥ i L 4 L4 ¥ ¥ L k]
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# ¥ [ 3 - k. ¥ L3 3 ;] L]
pdrov €vdéxerar €v Tols aidiots elvar, 0 & ovpavos
¥ LI | # AM o ] r ] - |
aidos kai 7) kUkAw dopd, dia Tiva mor’ alriav émi
farepa ¢Péperar, adX’ ok €mi Odrepa; avdyxy
yap xai Tovro 1) dpynw elvar 1) elvar adroi dpyv.

o ] T ] A 2 4 3 [ [
lows pév odv 70 mepi eviwv amodaiveolai Ti
0 metpdofar kai 70 mepi mAvTwy kai TO mapiéval
pnbév 7ay’ dv 8oferev elvar omueiov 7 moArijs
etmbelas 7 moAdfjs mpobupias. ol uny Sikawv ye
wdow opolws €mTipdv, aAX’ opdv dei TV aitiav
700 Adyew Tis €oTwv, €TL O€ DS Exwy TG MOTEVEW,
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ARGUMENT (confinued)

the higher iz superior to the lower so iz the front to the back.
If the motion of the heaven is perfect, it must be to the front,
and if right and left are as we have said then ** front " will
be taken first on counter-clockwise movement of the heavens
regarded from the South regions. The question we have raised
shows that the heaven has front and back, and which it ig is
shown by the actual motion, and caused by the perfect airia
itself, which makes one region ryuirepov as evinced by
movement being towards it."" This seems to be Simplicius’'s
view too (cf. the reference to the North pole at 420. 30), and
although it does not seem to answer the objection that circular
motion in either direction must be to both front and back, the
Sact that motion in one direction goes first to front and then
to back may have seemed to Aristotle sufficient justification
Jor putting forward an argument whose cogency he himaself
describes as questionable.]

CircurLar motion has two possible directions ;
beginning from A, it may lead towards B or towards
C. It has already been stated that these two
motions are not mutually contrary,® but neverthe-
less—since nothing Wl'li{'.'{l happens by chance and
at random can rank as eternal, and the heaven and
its circular motion are eternal—what is the reason
why it moves in one direction and not the other?
It must be either itself an ultimate principle or
dependent on an ultimate principle. It may be ob-
jected that the attempt to furnish proof of everything
indiscriminately, omitting nothing, seems to betoken
either an excessive simple-mindedness or an ex-
cessive zeal. Yet this censure is not always equally
just : one must see what is the reason for speaking,
and what sort of conviction the speaker is aiming at,
® Bk. i. ch. 4. Both are movements from the same

place fo the same place.
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1 xaprepurepov. Bekker follows L in reading xaprepuxai-
repov, but Stocks refers to Plato, Phaedo T7 a, Theaet. 169 B
for xaprepos in this connexion.

* §5 Prantl, Stocks, Allan; 8¢ EL. Bekker omits, with
FHMJ.

& In this sentence 1 have, with Stocks and Allan, followed
Prantl's éye. 81, eimep at 288 a 6, and his punctuation of
the whole. The translation also is on the lines of Prantl
and Stocks, but it cannot be said that the subject which it
postulates for éyee at 288 a 6 (namely, 76 mpdofler xai
rovmober) is satisfactory. It seems possible that ¢ odpave
so dominates the chapter as the logical subject of the whole,

CHAPTER VI

ARGUMENT

To demonstrate that the motion of the sphere of the fixed
stars is at a uniform speed.
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whether merely human or something more unassail-
able. Whenever anyone hits upon proofs of a more
strictly compelling nature, then we must.show due
gratitude to the discoverer, but for the present we
must state whatever seems plausible.

If nature always produces the best result possible,
and if, in the same way as of two rectilinear motions
the upward one is superior (because the upper
place is more divine than the lower), so forward
motion is superior to backward, then this pair of
motions too contains a prior and a posterior ; for
so indeed do left and right, as has been previously
explained and as the difficulty just raised suggests.®
Here we have an explanation which solves our diffi-
culty, for if the existing state of things is the best, that
will be the reason for the fact mentioned ; and the
best is to move with a simple and ceaseless motion,
and in the superior direction.

that it is in Aristotle’s mind as the subject of éye here,
nlthu h unexpressed. (In the same way it is the real sub-

exer at the beginning of the next sentence.) We
mlght then translate : (* If, just as upward motion is
superior to downward, so forward motion is superior to
backward,) then the universe has, just as it also has a left
and a right side . . . a forepart and a hinderpart.” {Fnr
mPOTEPOS and uu-rcpar in a 1ucal sense cf esp. Phyr
219 a 14 70 8% wmporepov xal uaﬂpm' év Tomw WpWTOV EﬂTII']
Simpl. regards ovpards as subject of €yer, and seems untroubled
abuut the text. One may suspect that the real explanation
is a deeper corruption, with loss of some words before €xe:.

CHAPTER VI

ARGUMENT (continued)

(a) The notions of acceleration, retardation, and climaz of
speed are inextricably connected with different stages of the
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ARGUMENT (continued)

motion performed—beginning, middle,orend. But in circular
motion no such stages are to be distinguished, therefore its
speed must remain constant (288 a 13-27).

(b) In every movement there are two factors, mover and
moved. Irreqularity in the movement must proceed from one
or the other. But in this case the object moved has been
proved to be free from change of any sort : a fortiori it is
impossible that irreqularity should come from the side of the
mover, for that which moves another is even less subject to
change than that which it moves (because it exists in fuller
actuality @ the principle on which this depends is most clearly
stated in Phys. viii. 5. 2567 b 6-10) (288 a 27-b 7).

(¢c) Motion can be irreqular either (i) as a whole or (ii)
because its parts move i rly. But (ii) any irregular
motion of parts of the universe separately would have shown
itself by a change in the relative positions of the stars ; no
such change has occurred, (i) any retardation of motion could
only be due to a lessening of natural force ; but the heaven
cannot suffer such an unnatural diminution of force. It
suffers no change or decay of any sort, as was demonstrated
in bk.1. ch. 3. This rules out all irregularity ; accelera-
tion would involve retardation (288 b 7-22).

(d) The argument that diminution of force is unnatural is
applied to the mover, and the case assumed is that the motion
continues to accelerate from an infinile past up to a given
moment, and then slackens. But it would be necessary to

28213 Jlepi 8¢ Tis xurjoews adrod, 6Tt opatis €oTi
kai ovk avawpados, €pefils av €in TV elpnuévwy
15 SieAbeiv. (Aéyw 8¢ Todro mepl Tol mMpwToU OVpavod
xai mepl Tis mPpWTNS Popds: €v yap Tois UmokdTw
mAelovs 707 ai dopai ovveAnAvlaow eis €v.)
El yap avwpddws xumoerar, dfjdov ot emitaots
€oTar kai dixpy) xai dveots Tis ¢popds' amaca yap
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ARGUMENT (continued)
suppose that the period of slowing down should balance that

of ion, i.e. the mover must for an infinite time exert
no is to say that it exists in an unnatural state
Jor as it did in itz natural state, but nothing ever in
Sact does thiH(22-27).

(e) Acceleration or retardation cannot go on for ever, gince
no movement iz infinite in duration or indeterminate in
speed (27-30).

(f) Another reason why the motion cannot go on accelera-
ting continuously for ever. It is necessary to assume a certain
minimum finite time in less than which the heaven cannot
complete its revolution, gince to do that it must traverse a
certain finite distance ; and if it were allowed to accelerate,
at a uniform or increasing rate, to infinity, it wouwld become
possible for it to complete its revolution in an infinitely short
time, or no time at all. The same argument can be applied to
retardation (288 b 30—289 a 4).

(g) Apart from general arguments against any irregularity
in the motion of the heaven, the only particular suppositions
80 far rebutted are (i) that the motion should have started in-
finitely far back in the past, accelerated continuously up to
a given moment, and then bequn a slowing-down which in turn
would last to an infinitely remote future, (1) that the motion
ghould go on either accelerating or slowing-down from infinity
to infinity. Aristotle now mentions as being a logically
possible alternative the hypothesis that the heaven goes through
a series of alternate finite periods of acceleration and retarda-
tion, but only to dismiss it at once with contempt (289 a 4-10).

Tue next thing which our discussions have to ex-
plain is that its motion is regular and not irregular.
(I refer to the first heaven and the primary motion ;
in the lower regions a number of motions are com-
bined into one.)

If it moves irregularly, there will clearly be an
acceleration, climax, and retardation of its motion,
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¢ The least unsatisfactory explanation of these words
seems to be that of Alexander, quoted by Simpl., that the
whole of the ** missile” movement is to be regarded as
taking place horizontally and therefore " in the middle ™
between natural and unnatural motion, since every body
moves naturally either upwards or downwards. But even
this is a very unsatisfactory explanation of Aristotle’s ar
ment, according to which all three cases should be paral l
and ave péoov should mean nothing else but the middle point
of the motion of anything thrown. He first describes a
motion which would be that of a stone upwards. Obviously
the maximum velocity is at the source. Then of a stone
dropped from a height. The maximum velocity is reached
at the end. Then of ** something thrown,” and we are told
that this object reaches its maximum velocity " in the
middle,” Surely one would naturally suppose this to mean
the middle point of the trajectory. The middle is contrasted
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since all irregular motion has retardation, accelera-
tion, and climax. The climax may be either at
the source or at the goal or in the middle of the
motion ; thus we might say that for things moving
naturally it is at the goal, for things moving con-
trary to nature it is at the source, and for things
whose motion is that of a missile it is in the middle.®
But circular motion has in itself neither source nor
goal nor middle. There is no absolute beginning
or end or mid-point of it, for in time it is eternal
and in length it returns upon itself and is un-
broken. If then there is no climax to its motion,
there will be no irregularity, for irregularity is the
result of retardation and acceleration.

Secondly, everything moved is moved by some-
thing, hence the irregularity of the movement must
proceed either from the mover or from the object
moved or from both. If the mover does not act
with constant force, or if the object changes instead
of remaining constant, or if both alter, then there

with the beginning and end of the motion, not with the
extreme natural and unnatural places of the body. Then
comes the obvious difficulty that this is contrary to fact. At
the middle point of its trajectory a stone from a sling is
moving at its slowest. [ do not see how this difficulty is to
be avoided if the text is what A. wrote. But if it were per-
missible to alter texts simply to suit the sense which the

e seems to require, there would be a great temptation
to read duddrepa for dva péoov at 288 a 20 and 22. Things
thrown have two maxima, since their motion is a combination
of, first, unnatural, and second, natural motions. The triplet
ofev, ol, péoov at 1. 23 might give some slight support to
this, by accounting for an early change. It does not make
ava péoov indispensable in the previous sentence, but it gives
a verbal correspondence which might appeal to a copyist or
corrector.
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is nothing to prevent the movement of the object
from being irregular. But none of these hypotheses
can be applied to the heaven; for the object of
the movement has been demonstrated to be primary,
simple, ungenerated, indestructible, and altogether
changeless, and we may take it that the mover
has far better reason to be so : only what is primary
can move the primary, what is simple the simple,
what is indestructible and ungenerated the inde-
structible and ungenerated. Since, then, the object
moved, which is body, does not change, neither
will the mover which is incorporeal change. It is
impossible therefore that the motion sinuld be
irregular,

irdly, if it becomes irregular, either it changes
as a whole, becoming now faster and now slower
again, or its parts change separately. Clearly,
however, the motion of the parts is not irregular ;
otherwise the stars would have drawn apart in the
infinite course of time, as one moved faster and
another more slowly ; whereas no variation in their
intervals is in fact observed. On the other hand
there is no possibility of a change in the whole.
Retardation of the movement of anything takes
places owing to loss of power, and loss of power is
contrary to nature. (Instances of loss of power in
animals are all contrary to nature, e.g. old age and
decay, and the reason for them is probably that the
whole structure of an animal is composed of elements
whose proper places are different; none of its
parts is occupying its own place.}® But that which
is contrary to nature is not to be found in the primary
substances, since they are simple and unmixed
and in their proper place, and have no contrary.
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Neither then is there loss of power, nor, in con-
sequence, retardation nor yet acceleration (for that
would imply retardation).

Fourthly, it is contrary to reason that the mover
should for an infinite time exert no power, and then
for another infinite time exert power, for it is ob-
servable that nothing exists in an unnatural state
for an infinite time (and lack of power is contrary
to nature), nor exists as long in an unnatural as in
its natural state, nor indeed as long without power
as with it. But if the movement slows down, it
must be for an infinite time.® Nor yet, fifthly,
can it either accelerate or slow down for ever, for
if so the movement would be infinite and un-
determined, whereas we believe that every move-
ment is from one fixed point to another and is
determinate.

Sixthly, one may suppose that there is a certain
minimum time, in less than which the heaven
cannot complete its motion ; even the actions of
walking or playing the lyre are not possible in any
time one chooses, but z:r each action there is a
definite minimum time which cannot be passed,
and so too the heaven cannot complete its motion
in any and every time. If then this is true, there
cannot be an everlasting acceleration of the motion
gand if not acceleration, then not retardation either ;
or the argument applies with equal force to both
or one), if the acceleration is uniform or increasing,
and lasts for an infinite time.

It is left us to maintain that the movement be-
comes alternately swifter and slower; but this is

@ That is, if the preceding acceleration has lasted for an
infinite time. There must be equality between the two.
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CHAPTER VII
ARGUMENT

Composition of the stars.—The stars are made of the fifth
element in which they move, not of fire. How ig il then that
they emit light and, at least in the case of the sun, heat !
These are produced by ignition of the air beneath them, due
to the friction caused by their movement.

The chapter raises two main difficulties, both of which were
recognized by Alexander and Simplicius.

() How is it that the stars produce an effect 20 different
from the other parts of the spheres in which they are carried,
if they are made of the same nmpte body ! (wis dwdijs ovoms
4§ m;qus Aeyouéms odoias 700 mlo@amm :mpn-rn;
rooavTy ¢aiverar Swddpa 7Ol TOV dOTPWY OWUATOS TPOS TO
odpdviov ; Alex. ap. Simpl. p. 436. 4.) It might be sug-
gested that they differ from the rest in density, consisting of
a high concentration of the fifth element at one point. To
one thinking along the lines of Greek thought, thiz raises the
difficulty that to speak of density and rarity is to introduce
opposites into the fifth body, and the presence of opposites
would seem to indicate the possibility of change, generation,
and decay, which are *‘ into and out of opposites,” whereas
the fifth body is eternal and indestructible owing to its sim-
plicity. But, argues Simpl., the only requirement for its in-
destructibility iz that there should be no opposite to its essence
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an altogether unreasonable and obviously artificial
theory. Besides, it would have been more likely
to be observed, since things that occur alternately
are more easily distinguishable by the senses.

Here we may end our account of the uniqueness
of the world, its ungenerated and eternal nature,
and the regularity of its motion.

CHAPTER VII

ARGUMENT (continued)

or form. That it has accidental qualities which admit of
contrariely need not worry us. Snow is destroyed because
there exists an opposite to coldness which is its essence. Bul
the fact that its accidental attribute whileness also has an
opposite is irrelevant to the guestion of its destructibility or
otherwise. Snow is destroyed by heat but not by blackness.
In short, says Simpl., the proposition ' where there are no
oppogites there is no generation or decay ' need not be re-
garded as convertible,

The general question remains, whether we are right in
positing differences belween the stars and the spheres in
which they are carried round, at the same time as we affirm
them to be made of the same simple body. Yes, says Simpl.,
because to say that all alike are made of the body which moves
naturally in a circle(as A. does, 289 a 14-16) iz only to mention
a very wide genus which they have in common : within that
genus there is room for plenty of specific differences, such as
we in fact find between the four sublunary elements which
ghare a parallel generic quality, that of rectilinear motion.

(ii) The element in contact with the spheres which carry the
stars is not air, but fire. Why, then, does A. say that it is
air which ig ignited by the motion of the stars ! He in fact
seems to have believed that it is the fire which is ignited by the
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ARGUMENT (continued)

motion of the stars themselves, and the air beneath by it.
Pure elemental fire is not flame, E:-ut inflammable material
(dméxxavpa), a dry vapour easily ignited by the smallest
motion (Meteor. 1. 4. 341 b 18). Tﬁc idea is therefore
possible,and the order is clearly stated in Meteor.i,3.341 a2 2:
* Fire ig confinuous with the upper element, and air with
fire.”" There remains however the objection that, sirictly
speaking, only the innermost of the spheres carrying the stars
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ARGUMENT (continued)

¢ in contact with the fiery element below. Perhaps A. saw
a way of escape in the thesis that the fifth element exists in
purity only af the outer extreme of the universe, and gets more

and more contaminated at its lower levels (Meteor. i. 3.
ﬂwhﬂwpbﬂpmmp{xptﬂlqmmpwrbm
odpd dapev wupés Te xai depds, oU uuy dAX € alt@d ye 70
uev xabapwrepov elvar To B¢ ﬁﬂuv ﬂ.hxpwis. lrm Suagopas

Exew, xai pdhora jj xaradfjye: wpos Tov deépa); bul we have
no evidence that he ever elucidated in detail the suggestion
here thrown ouwt. Compare Stocks's note on 289 a 32, and
Heath, Aristarchus, p. 242.

IT falls to us next to speak of the bodies called
stars, of what elements they are composed, and
what are their shapes and movements. The most
logical and consistent hypothesis is to make each
star consist of the body in which it moves, since
we have maintained that there is a body whose
nature it is to move in a circle. Thus we adopt
the same line of argument as those who say that
the stars are of fire, for their reason is that they
call the uppermost body fire, and think it logical
that each individual thing should consist of those
elements in which it has its being.

The heat and light which they emit are en-
gendered as the air is chafed by their movement.
It is the nature of movement to ignite even wood
and stone and iron, a fortior: then that which is
nearer to fire, as air is. Compare the case of flying
missiles. These are themselves set on fire so that
leaden balls are melted, and if the missiles them-
selves catch fire, the air which surrounds them
must be affected likewise. These then become
heated themselves by reason of their flight through
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® This extraordinary notion seems to have been widely
held in antiquity. See e.g. Luer. vi. 178: plumbea vero
glans etiam longo cursu volvenda liquescit. (Cf. also ib.
306 £f.) Munro, ad loc., refers to Seneca, Nat. Qu 2. 57.2:
sic liquescit excussa glans funda et adtritu aeris velut igne
distillat; Ovid, Met. xiv. 825: sic lata plumbea funda missa
solet medm lans intabescere; caelo Lucan, vii. 513: ut calido
hquefactae pnndere glandes[512-513: inde faceset saxa volant,

spatioque solutae aeris et calido liquefactae pondere glandes,

ousman); Virg. Aen. ix. 588 hqutfactu tempora plumbo
difidit. Add Ovid, Met. ii. 727 : non secus exarsit, quam
cum Balearica plumbum funda iacit: volat illud et incan-
descit eundo, et, quos non habuit, sub nubibus invenit ignes.
I can find no other Greek examples, and cannot account for
the origin of a belief so patently at variance with the facts,

CHAPTER VIII

ARGUMENT

That the motion of the stars is not self-caused, but the
result of their being set at fixed points in the revolving
heavens.

A start is made from the fact that both the stars and the
heaven as a whole can be observed to change their position
relatively to us. Four explanations may be considered
(289 b 1—290 a 7).
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the air,® which owing to the impact upon it is made
fire by the movement. But the upper bodies are
carried each one in its sphere ; hence they do not
catch fire themselves,” but the air which lies beneath
the sphere of the revolving element is necessarily
heated by its revolution, and especially in that part
where the sun is fixed.® That is the reason for the
heat experienced as it gets nearer or rises higher or
stands above our head. Let this suffice g:nr the
point that the stars are neither made of fire nor
move in fire,

Bergk's explanation, even if true, seems inadequate ( Romische
Scﬁeudergmhoau, Teubner 1876, p. 97): * Indem der
Schleuderer, ehe er das Geschoss absendet, die Schleuder
wiederholt schwingt, erwirmt sich das Metall; diese Hitze
wird, namentlich wenn es eine weite Bahn zuriickzulegen
hat, noch gesteigert, so dass es in dem Getroffenen die Emp-
findung eines brennenden Schmerzes hervorruft.”

* Because the revolving element of which they and the
spheres are made cannot be transmuted into any of the
other elements, since it is not the contrary of any of them.

¢ This is explained in Meteor, i. 3, 341 a 19. Perceptible
heat is engendered by the sun's motion because it is both
rapid and near. The motion of the stars is rapid but distant,
that of the moon near but slow,

CHAPTER VIII

ARGUMENT (continued)

(1) Both are in fact at rest. Dismissed because incon-
gistent with the hypothesis of a stationary earth.

(2) Both move independently. Dismissed on account of
the improbability that stars moving in circles of different
magnitudes (according to their distance from the poles of the
sphere) should have their speeds so nicely adjusted that they
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~ ARGUMENT (contfinued)

should all complete a revolution in exactly the same time, and
that identical with the time taken by their circles.

(3) The sphere iz at rest and the stars move by themselves.
Open to the same objection as (2). |[N.B.—A. refers through-
out not to ** the sphere’ but to ** the circles,” because he
wishes to differentiate between the paths of stars in different
parts of the sphere, but these ** circles "’ are continuous and
are in _fact only reached by a process of mental division of the
one sphere. Cf. esp. 290 a 5-7.]

(4) Only the sphere has a motion of its own, and it carries
the stars round because they are fized in it. This iz the only
hypothegis which fits the facts.

Supplementary arguments. (1) The stars are spherical,
and only two forms of motion are proper to spherical bodies,
rﬂ.‘!ﬂtmn about an axis and rolling. The stars move in

280b Emel 8¢ tfmwe-rm Kai Ta c'fa-rpa peﬂmrtim Kai
ﬂ)tOS' 0 ovpavos, uvuyxu.mv -mrm npfpouvrmv up:ﬁo-
*rspwr yéyveobar T ps-raﬂo v, 1 Kwovuévwy, 1)

#

ToU pLEv npepowrag TOU O€ KL/OULEVOV.

5 ‘Aptﬁorepa ;uw Tuwt.rv qpspﬂv advvaTov 7 qpep,oua-qg-
V€ THS Yhs* 00 yap Gv €yiyveTo Ta Ppawopeva. Tny de
yijv Umoxelobw npepeiv. Aeimerar O 7 auddTepa
kwetolat, 1) To pév kweiobar To & 7pepeiv.

E¢ pé‘v oﬁv aupoTepa. HI‘.V.I’iﬂ'-ETIJ.I‘., dAoyov TO TavTa
'rux'q TGV uu-rpwv elvar kat T@v Hux.lwv EKaoToV
10 -ya.p upo'mxfg éotar T® xUkAw kal’ Ov Péperar.

daiverar yap apa ToiS kiKdots kabiordpeva mddw

¢ {.e. the fixed stars and the outermost heaven mrdmg
to Simpl. 3 'r'r.rl_;' ovw fiufiuv pﬂﬂ.ﬂﬂﬂtﬁﬂ éau-o;:qus' Tol Te€

dmAavods ovpavol xai Tdv amAavdy doTpwy meplL yap Tnurwv v
o Adyos (Simpl. p. 444, 27. Cf. 449. 1). Yet dorpe in-
cluded the lanets in the previous chapter (¢f. the reference
to the sun],nndseemstugusuagamntﬂﬂﬂa 14, as it does
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ARGUMENT (continued)

neither of these two ways, therefore they are not moving with
their own proper motion, therefore their motion cannot be
self-caused (290 a 7-29).

(2) The stars have no organs of motion like animals which
move through space of their own accord. In fact sphericity,
with its smoothness and absence of projections, is as unlike
ag pogsible to the shape of self-moving (in the sense of pro-
gressing) bodies, and is the least suitable for locomotion. If,
then, nature has conferred this shape on all the stars, it cannot
be accidental, but must mean that they were never intended
to move through space of their own accord. In just the same
way the heaven as a whole was given spherical shape because
it was destined for rotation in the same place (290 a 29-b 11).

CuaNGe is apparent in the position both of the
stars and of the whole heaven,® and this change
must be reconciled with one of three possibilities.
Either (1) both are at rest, or (2) both are in motion,
or (3) one is at rest and the other in motion.

(1) For both to be at rest is impossible, if the
earth is at rest, for that would not produce the
phenomena ; and the immobility of the earth shall
be our hypothesis. There remain the alternatives
that both move or that one moves and the other is
at rest.

(2) If both move, we have the improbable result
that the speeds of the stars and the circles are the
same, for each star would then have the same speed as
the circle in which it moves, seeing that they may be

also in the subsequent chapters. The argument here
certainly does not require a reference to anything beyond
the fixed stars and their * circles,” and indeed would gain
in neatness if confined to them, but Simpl.’s statement can
scarcely stand against the evidence of the context. (Prantl
takes the view that the planets are included here.)
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observed to return to the same spot simultaneously
with the circles. This means that at the same moment
the star has traversed the circle and the circle has
completed its own revolution, having traversed its
own circumference. But it is not reasonable to
suppose that the speeds of the stars are related to
one another as the size of their circles. That the
circles should have their speeds proportional to
their magnitudes is no absurdity, indeed it is a
necessity, but that each of the stars in them should
show the same proportion is not reasonable. If it
is by necessity that the one which moves in the
path of the larger circle is the swifter, then it is
clear that even if the stars were transposed into
each others’ circles, still the one in the larger circle
would be swifter, and the other slower; but in
that case they would possess no motion of their
own, but be carried by the circles. If on the other
hand it has happened by chance, yet it is equally
unlikely that chance should act so that in every
case the larger circle is accompanied by a swifter
movement of the star in it. That one or two should
show this correspondence is conceivable, but that
it should be universal seems fantastic. In any
case, chance is excluded from natural events, and
whatever applies everywhere and to all cases is
not to be ascribed to chance.

(38a) But again, if the circles are at rest and the
stars move by themselves, the same absurdity arises
and in the same way : for the effect will be that the
stars which lie far out will move faster, and the
speeds will correspond to the size of the circles.

(8b) Since then neither the motion of both nor
the motion of the star alone can be defended, we
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are left with the conclusion that the circles move
and that the stars stay still and are carried along
because fixed in the circles. This is the only hypo-
thesis that does not lead to an absurdity. That the
larger circle should have the higher speed is reason-
able, seeing that the stars are dotted around one and
the same centre. Among the other elements, the
larger a body the more swiftly it performed its
proper motion, and the same is true of the bodies
whose motion is circular. If arcs are cut off by lines
radiating from the centre, that of the larger circle
will be larger, and it is natural therefore that the
larger circle should take the same time as the others
to revolve. This too is one reason why the heaven
does not spring apart, and another is that the whole
has been demonstrated to be continuous.

Again, since the stars are spherical (as others
assert, and the statement is consistent with our
own opinions, seeing that we construct them out
of the spherical body), and there are two motions
proper to the spherical as such, namely rolling
and rotation about an axis, the stars, if they
moved of themselves, would move in one of these
two ways. But to all appearances they move in
neither. (i) If their motion were rotation, they
would remain in the same place and not change
their position, which would be contrary to observa-
tion and the universal consensus of men. Besides,
we may take it that all have the same motion, and
none of the stars appears to rotate except the sun
at its rising or setting, and that not ufp itself but
only because we view it at such a great distance :
that is, our sight, when used at long range, becomes
weak and unsteady. This is possibly the reason
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¢ Prantl points out as a flaw that the sun is supposed by
A. to be the second nearest of the planets. But A. does not
say that the sun twinkles, nor ﬂEl’lj" that the planets give
the illusion of rotation, or would do so did they appear large

enou

fn this passage A. commits himself to the view, current
unhl his time, that sight is effected by rays issuing from
the eye, though in his own work on the senses he gave it
up f Plato, Meno 76 c-p, Arist. Top. 105 b 6, and see
Stocks note on this passage. The argument of this para-
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also why the fixed stars appear to twinkle but the
planets do not. The planets are near, so that our
vision reaches them with its powers unimpaired ¢ ;
but in reaching to the fixed stars it is extended
too far, and the distance causes it to waver. Thus
its trembling makes it seem as if the motion were
the stars’—the effect is the same whether it is our
sight or its object that moves.?

ii) On the other hand it is equally clear that the
stars do not roll. Whatever rolls must turn about,
but the moon always shows us its face (as men
call it).¢

Thus : if the stars moved of themselves they
would naturally perform their own proper motions ;
but we see that they do not perform these motions ;
therefore they cannot move of themselves.

Another argument is that it would be absurd for
nature to have given them no organs of motion.
Nature makes nothing in haphazard fashion, and
she would not look after the animals and neglect
such superior beings as these.? Rather she seems
to have purposely deprived them of every means
of progressing by themselves, and made them as
different as possible from creatures which have
organs of motion. The assumption is therefore
justified that both the heaven as a whole and the

graph, that the stars do not rotate, contradicts Plato (Tim.
40 a

¢ And therefore does not roll, as A. is using the word
here, though of course it rotates once about lts axis for ev
revolution it makes around the earth. Heath justifies this
sentence in Aristarchus, p. 235. Cf. also Burnet, Thales to
Plato, p. 226.
d The construction is a little irregular. Presumably oddé
up the negative contained in dloyov, as if otx evAoyor
Ead been written.
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CHAPTER IX

ARGUMENT

Explanation and refutation of the Pythagorean theory
of the harmony of the spheres.

(i) Explanation (290 b 12-29). The theory is founded on
the two assumptions (a) that movement is necessarily accom-
panied by sound, and that the sound emitted by the moving
stars must be in relation to their size and speed, i.e. very loud
indeed, (b) that the intervals between the planets and the
sphere of the fixed stars correspond mathematically to the
intervals between the notes of the octave. Thus the sound
produced is musical. To the objection that we do not hear
this music it is anawered that we cannot expect to be aware of
a gound which was going on when we were born and has con-
tinued without intermission ever gince. It ie only by con-
trast with intervals of silence that a sound becomes perceptible.
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separate stars are spherical, for the sphere is at
once the most useful shape for motion in the same
place—since what is spherical can move most
swiftly and can most easily maintain its position
unchanged——and the least suited to progression,®
the latter because it least resembles bodies which
are self-moving. It has no separate or ijecting
parts as a rectilinear figure has, and is of a totally
different shape from forward-moving bodies. Since,
then, the heaven must move within its own bound-
aries, and the stars must not move forward of them-
selves, we may conclude that both are spherical.
This will best ensure to the one its movement and
to the others their immobility.

¢ Again a contrast to Plato (Tim. 55 b, g).

CHAPTER IX
ARGUMENT (confinued)

(ii) Refutation (290 b 30—291 a 26). (a) There is a more
serious objection than the fact that we are not aware of it.
Sound has a destructive effect (e.g. stones may be split by
thunder), and a noise of the unimaginable loudness which we
must attribute to bodies of the size of the sun, moon and stars
would long ago have crushed and shattered everything on
earth. (b) The only reason for the theory was the difficulty
Jelt in supposing that such enormous bodies could move noise-
lessly. Thiz difficulty disappears as soon as it ig recognized
that (as demonstrated in the previous chapter) the stars are not
moving by themselves through a stationary medium. It is
Jriction which creates noise. The stars are carried passively
in their revolving spheres, and their motion is comparable to
that of a ship drifting downstream.
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@ For the Pythagorean theory of the harmony of the

spheres see Heath, Aristarchus, pp. 105-115 (where the
200 b 12-29 is translated).

* How the upholders of the theory, at least before Plato’s
time, estimated the relative distances of the planets and fixed
stars we do not know, (See Heath, o.c. p. 111.) Plato him-
self, in the myth of Er, implies that the breadths of the
whorls on the spindle of Necessity represent the distances
between successive planets, and he states which is the widest,
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Tuese results clear up another point, namely that
the theory that music is produced by their move-
ments, because the sounds they make are harmoni-
ous, although ingeniously and brilliantly formulated
by its authors, does not contain the truth.® It
seems to some thinkers that bodies so great must
inevitably produce a sound by their movement :
even bodies on the earth do so, although they are
neither so great in bulk nor moving at so high a
speed, and as for the sun and the moon, and the
stars, so many in number and enormous in size, all
mnvini at a tremendous speed, it is incredible that
they should fail to produce a noise of surpassing
loudness. Taking this as their hypothesis, and also
that the speeds of the stars, judged by their dis-
tances,” are in the ratios of the musical conson-
ances, they affirm that the sound of the stars as
they revolve is concordant.® To meet the difficulty
that none of us is aware of this sound, they account
for it by saying that the sound is with us right
from birth and has thus no contrasting silence to
show it up ; for voice and silence are perceived by
contrast with each other, and so all mankind is

which the second widest and so on, but without giving any
estimate of their relative widths (Rep. x. 616 ). One ma
however compare Tim. 36 o (Heath, pp. 163-164, Cornford,
Plato’s Cosmology, p. 79).

¢ It is difficult for us to understand a view according to
which all the notes of an octave sounding simultaneously
are supposed to produce a harmony, but Heath is no doubt
right in saying (p. 115) that the Pythagoreans would not
have been alive to this objection. The beauty of their dis-
coveries about the relation between mathematical proportion
and music exercised too strong a fascination over them.
Heath refers to some later attempts to make the music
harmonious in the accepted sense.
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