
Aristotle STS2233W - Magic, Medicine and Science

1

Selections from On the Heavens and
Metaphysics

On the Heavens
Book I:  Chap 2; Chaps 3, 5, 8 (selections)

Book II:  Chap 4 (selections); Chap 14
(Translated by J. L. Stocks)

BOOK I

Chapter 2

The question as to the nature of the whole, whether it is infinite in
size or limited in its total mass, is a matter for subsequent inquiry.
We will now speak of those parts of the whole which are specifically
distinct. Let us take this as our starting-point. All natural bodies
and magnitudes we hold to be, as such, capable of locomotion; for
nature, we say, is their principle of movement. But all movement that
is in place, all locomotion, as we term it, is either straight or circular
or a combination of these two, which are the only simple movements.
And the reason of this is that these two, the straight and the circular
line, are the only simple magnitudes. Now revolution about the
centre is circular motion, while the upward and downward
movements are in a straight line, 'upward' meaning motion away
from the centre, and 'downward' motion towards it. All simple
motion, then, must be motion either away from or towards or about
the centre. This seems to be in exact accord with what we said above:
as body found its completion in three dimensions, so its movement
completes itself in three forms.

Bodies are either simple or compounded of such; and by simple
bodies I mean those which possess a principle of movement in their
own nature, such as fire and earth with their kinds, and whatever is
akin to them. Necessarily, then, movements also will be either simple

or in some sort compound-simple in the case of the simple bodies,
compound in that of the composite-and in the latter case the motion
will be that of the simple body which prevails in the composition.
Supposing, then, that there is such a thing as simple movement, and
that circular movement is an instance of it, and that both movement
of a simple body is simple and simple movement is of a simple body
(for if it is movement of a compound it will be in virtue of a
prevailing simple element), then there must necessarily be some
simple body which revolves naturally and in virtue of its own nature
with a circular movement. By constraint, of course, it may be
brought to move with the motion of something else different from
itself, but it cannot so move naturally, since there is one sort of
movement natural to each of the simple bodies. Again, if the
unnatural movement is the contrary of the natural and a thing can
have no more than one contrary, it will follow that circular
movement, being a simple motion, must be unnatural, if it is not
natural, to the body moved. If then (1) the body, whose movement is
circular, is fire or some other element, its natural motion must be the
contrary of the circular motion. But a single thing has a single
contrary; and upward and downward motion are the contraries of
one another. If, on the other hand, (2) the body moving with this
circular motion which is unnatural to it is something different from
the elements, there will be some other motion which is natural to it.
But this cannot be. For if the natural motion is upward, it will be
fire or air, and if downward, water or earth.

Further, this circular motion is necessarily primary. For the perfect is
naturally prior to the imperfect, and the circle is a perfect thing. This
cannot be said of any straight line:-not of an infinite line; for, if it
were perfect, it would have a limit and an end: nor of any finite line;
for in every case there is something beyond it, since any finite line can
be extended. And so, since the prior movement belongs to the body
which naturally prior, and circular movement is prior to straight,
and movement in a straight line belongs to simple bodies-fire moving
straight upward and earthy bodies straight downward towards the
centre-since this is so, it follows that circular movement also must be
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the movement of some simple body. For the movement of composite
bodies is, as we said, determined by that simple body which
preponderates in the composition. These premises clearly give the
conclusion that there is in nature some bodily substance other than
the formations we know, prior to them all and more divine than they.
But it may also be proved as follows. We may take it that all
movement is either natural or unnatural, and that the movement
which is unnatural to one body is natural to another-as, for instance,
is the case with the upward and downward movements, which are
natural and unnatural to fire and earth respectively. It necessarily
follows that circular movement, being unnatural to these bodies, is
the natural movement of some other. Further, if, on the one hand,
circular movement is natural to something, it must surely be some
simple and primary body which is ordained to move with a natural
circular motion, as fire is ordained to fly up and earth down. If, on
the other hand, the movement of the rotating bodies about the centre
is unnatural, it would be remarkable and indeed quite inconceivable
that this movement alone should be continuous and eternal, being
nevertheless contrary to nature. At any rate the evidence of all other
cases goes to show that it is the unnatural which quickest passes
away. And so, if, as some say, the body so moved is fire, this
movement is just as unnatural to it as downward movement; for any
one can see that fire moves in a straight line away from the centre.
On all these grounds, therefore, we may infer with confidence that
there is something beyond the bodies that are about us on this earth,
different and separate from them; and that the superior glory of its
nature is proportionate to its distance from this world of ours.

Chapter 3
...
It is equally reasonable to assume that this body will be ungenerated
and indestructible and exempt from increase and alteration, since
everything that comes to be comes into being from its contrary and in
some substrate, and passes away likewise in a substrate by the action
of the contrary into the contrary, as we explained in our opening

discussions. Now the motions of contraries are contrary. If then this
body can have no contrary, because there can be no contrary motion
to the circular, nature seems justly to have exempted from contraries
the body which was to be ungenerated and indestructible. For it is
in contraries that generation and decay subsist. Again, that which is
subject to increase increases upon contact with a kindred body,
which is resolved into its matter. But there is nothing out of which
this body can have been generated. And if it is exempt from increase
and diminution, the same reasoning leads us to suppose that it is
also unalterable. For alteration is movement in respect of quality;
and qualitative states and dispositions, such as health and disease,
do not come into being without changes of properties. But all
natural bodies which change their properties we see to be subject
without exception to increase and diminution. This is the case, for
instance, with the bodies of animals and their parts and with
vegetable bodies, and similarly also with those of the elements. And
so, if the body which moves with a circular motion cannot admit of
increase or diminution, it is reasonable to suppose that it is also
unalterable.

The reasons why the primary body is eternal and not subject to
increase or diminution, but unaging and unalterable and
unmodified, will be clear from what has been said to any one who
believes in our assumptions. Our theory seems to confirm experience
and to be confirmed by it. For all men have some conception of the
nature of the gods, and all who believe in the existence of gods at all,
whether barbarian or Greek, agree in allotting the highest place to
the deity, surely because they suppose that immortal is linked with
immortal and regard any other supposition as inconceivable. If then
there is, as there certainly is, anything divine, what we have just said
about the primary bodily substance was well said. The mere evidence
of the senses is enough to convince us of this, at least with human
certainty. For in the whole range of time past, so far as our inherited
records reach, no change appears to have taken place either in the
whole scheme of the outermost heaven or in any of its proper parts.
The common name, too, which has been handed down from our
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distant ancestors even to our own day, seems to show that they
conceived of it in the fashion which we have been expressing. The
same ideas, one must believe, recur in men's minds not once or twice
but again and again. And so, implying that the primary body is
something else beyond earth, fire, air, and water, they gave the
highest place a name of its own, aither, derived from the fact that it
'runs always' for an eternity of time...

Chapter 5

This being clear, we must go on to consider the questions which
remain. First, is there an infinite body, as the majority of the ancient
philosophers thought, or is this an impossibility? The decision of
this question, either way, is not unimportant, but rather all-
important, to our search for the truth. It is this problem which has
practically always been the source of the differences of those who have
written about nature as a whole. So it has been and so it must be;
since the least initial deviation from the truth is multiplied later a
thousandfold...

The body which moves in a circle must necessarily be finite in every
respect, for the following reasons. (1) If the body so moving is
infinite, the radii drawn from the centre will be infinite. But the
space between infinite radii is infinite: and by the space between the
radii I mean the area outside which no magnitude which is in contact
with the two lines can be conceived as falling. This, I say, will be
infinite: first, because in the case of finite radii it is always finite; and
secondly, because in it one can always go on to a width greater than
any given width; thus the reasoning which forces us to believe in
infinite number, because there is no maximum, applies also to the
space between the radii. Now the infinite cannot be traversed, and if
the body is infinite the interval between the radii is necessarily
infinite: circular motion therefore is an impossibility. Yet our eyes
tell us that the heavens revolve in a circle, and by argument also we

have determined that there is something to which circular movement
belongs.

(2) Again, if from a finite time a finite time be subtracted, what
remains must be finite and have a beginning. And if the time of a
journey has a beginning, there must be a beginning also of the
movement, and consequently also of the distance traversed. This
applies universally. Take a line, ACE, infinite in one direction, E,
and another line, BB, infinite in both directions. Let ACE describe a
circle, revolving upon C as centre. In its movement it will cut BB
continuously for a certain time. This will be a finite time, since the
total time is finite in which the heavens complete their circular orbit,
and consequently the time subtracted from it, during which the one
line in its motion cuts the other, is also finite. Therefore there will be
a point at which ACE began for the first time to cut BB. This,
however, is impossible. The infinite, then, cannot revolve in a circle;
nor could the world, if it were infinite....

Chapter 8

We must now proceed to explain why there cannot be more than one
heaven-the further question mentioned above. For it may be thought
that we have not proved universal of bodies that none whatever can
exist outside our universe, and that our argument applied only to
those of indeterminate extent.

Now all things rest and move naturally and by constraint. A thing
moves naturally to a place in which it rests without constraint, and
rests naturally in a place to which it moves without constraint. On
the other hand, a thing moves by constraint to a place in which it
rests by constraint, and rests by constraint in a place to which it
moves by constraint. Further, if a given movement is due to
constraint, its contrary is natural. If, then, it is by constraint that
earth moves from a certain place to the centre here, its movement
from here to there will be natural, and if earth from there rests here
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without constraint, its movement hither will be natural. And the
natural movement in each case is one. Further, these worlds, being
similar in nature to ours, must all be composed of the same bodies as
it. Moreover each of the bodies, fire, I mean, and earth and their
intermediates, must have the same power as in our world. For if these
names are used equivocally, if the identity of name does not rest upon
an identity of form in these elements and ours, then the whole to
which they belong can only be called a world by equivocation.
Clearly, then, one of the bodies will move naturally away from the
centre and another towards the centre, since fire must be identical
with fire, earth with earth, and so on, as the fragments of each are
identical in this world. That this must be the case is evident from the
principles laid down in our discussion of the movements, for these are
limited in number, and the distinction of the elements depends upon
the distinction of the movements. Therefore, since the movements are
the same, the elements must also be the same everywhere. The
particles of earth, then, in another world move naturally also to our
centre and its fire to our circumference. This, however, is impossible,
since, if it were true, earth must, in its own world, move upwards,
and fire to the centre; in the same way the earth of our world must
move naturally away from the centre when it moves towards the
centre of another universe. This follows from the supposed
juxtaposition of the worlds. For either we must refuse to admit the
identical nature of the simple bodies in the various universes, or,
admitting this, we must make the centre and the extremity one as
suggested. This being so, it follows that there cannot be more worlds
than one....

Now the universe is certainly a particular and a material thing: if
however, it is composed not of a part but of the whole of matter, then
though the being of 'universe' and of 'this universe' are still distinct,
yet there is no other universe, and no possibility of others being
made, because all the matter is already included in this. It remains,
then, only to prove that it is composed of all natural perceptible
body.

First, however, we must explain what we mean by 'heaven' and in
how many senses we use the word, in order to make clearer the object
of our inquiry. (a) In one sense, then, we call 'heaven' the substance
of the extreme circumference of the whole, or that natural body whose
place is at the extreme circumference. We recognize habitually a
special right to the name 'heaven' in the extremity or upper region,
which we take to be the seat of all that is divine. (b) In another
sense, we use this name for the body continuous with the extreme
circumference which contains the moon, the sun, and some of the
stars; these we say are 'in the heaven'. (c) In yet another sense we give
the name to all body included within extreme circumference, since we
habitually call the whole or totality 'the heaven'. The word, then, is
used in three senses.

Now the whole included within the extreme circumference must be
composed of all physical and sensible body, because there neither is,
nor can come into being, any body outside the heaven. For if there is
a natural body outside the extreme circumference it must be either a
simple or a composite body, and its position must be either natural
or unnatural. But it cannot be any of the simple bodies. For, first, it
has been shown that that which moves in a circle cannot change its
place. And, secondly, it cannot be that which moves from the centre
or that which lies lowest. Naturally they could not be there, since
their proper places are elsewhere; and if these are there unnaturally,
the exterior place will be natural to some other body, since a place
which is unnatural to one body must be natural to another: but we
saw that there is no other body besides these. Then it is not possible
that any simple body should be outside the heaven. But, if no simple
body, neither can any mixed body be there: for the presence of the
simple body is involved in the presence of the mixture. Further
neither can any body come into that place: for it will do so either
naturally or unnaturally, and will be either simple or composite; so
that the same argument will apply, since it makes no difference
whether the question is 'does A exist?' or 'could A come to exist?'
From our arguments then it is evident not only that there is not, but
also that there could never come to be, any bodily mass whatever
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outside the circumference. The world as a whole, therefore, includes
all its appropriate matter, which is, as we saw, natural perceptible
body. So that neither are there now, nor have there ever been, nor
can there ever be formed more heavens than one, but this heaven of
ours is one and unique and complete.

It is therefore evident that there is also no place or void or time
outside the heaven. For in every place body can be present; and void
is said to be that in which the presence of body, though not actual,
is possible; and time is the number of movement. But in the absence
of natural body there is no movement, and outside the heaven, as we
have shown, body neither exists nor can come to exist. It is clear then
that there is neither place, nor void, nor time, outside the heaven....

BOOK II

Chapter 4

The shape of the heaven is of necessity spherical; for that is the shape
most appropriate to its substance and also by nature primary.

First, let us consider generally which shape is primary among planes
and solids alike. Every plane figure must be either rectilinear or
curvilinear. Now the rectilinear is bounded by more than one line,
the curvilinear by one only. But since in any kind the one is
naturally prior to the many and the simple to the complex, the circle
will be the first of plane figures. Again, if by complete, as previously
defined, we mean a thing outside which no part of itself can be
found, and if addition is always possible to the straight line but
never to the circular, clearly the line which embraces the circle is
complete. If then the complete is prior to the incomplete, it follows on
this ground also that the circle is primary among figures. And the
sphere holds the same position among solids. For it alone is
embraced by a single surface, while rectilinear solids have several. The
sphere is among solids what the circle is among plane figures.

Further, those who divide bodies into planes and generate them out
of planes seem to bear witness to the truth of this. Alone among
solids they leave the sphere undivided, as not possessing more than
one surface: for the division into surfaces is not just dividing a whole
by cutting it into its parts, but division of another fashion into
parts different in form. It is clear, then, that the sphere is first of
solid figures.

If, again, one orders figures according to their numbers, it is most
natural to arrange them in this way. The circle corresponds to the
number one, the triangle, being the sum of two right angles, to the
number two. But if one is assigned to the triangle, the circle will not
be a figure at all.

Now the first figure belongs to the first body, and the first body is
that at the farthest circumference. It follows that the body which
revolves with a circular movement must be spherical. The same then
will be true of the body continuous with it: for that which is
continuous with the spherical is spherical. The same again holds of
the bodies between these and the centre. Bodies which are bounded
by the spherical and in contact with it must be, as wholes, spherical;
and the bodies below the sphere of the planets are contiguous with
the sphere above them. The sphere then will be spherical throughout;
for every body within it is contiguous and continuous with spheres.

Again, since the whole revolves, palpably and by assumption, in a
circle, and since it has been shown that outside the farthest
circumference there is neither void nor place, from these grounds also
it will follow necessarily that the heaven is spherical. For if it is to be
rectilinear in shape, it will follow that there is place and body and
void without it. For a rectilinear figure as it revolves never continues
in the same room, but where formerly was body, is now none, and
where now is none, body will be in a moment because of the
projection at the corners. Similarly, if the world had some other
figure with unequal radii, if, for instance, it were lentiform, or
oviform, in every case we should have to admit space and void
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outside the moving body, because the whole body would not always
occupy the same room....

Chapter 14

Let us first decide the question whether the earth moves or is at rest.
For, as we said, there are some who make it one of the stars, and
others who, setting it at the centre, suppose it to be 'rolled' and in
motion about the pole as axis. That both views are untenable will be
clear if we take as our starting-point the fact that the earth's motion,
whether the earth be at the centre or away from it, must needs be a
constrained motion. It cannot be the movement of the earth itself. If
it were, any portion of it would have this movement; but in fact every
part moves in a straight line to the centre. Being, then, constrained
and unnatural, the movement could not be eternal. But the order of
the universe is eternal. Again, everything that moves with the
circular movement, except the first sphere, is observed to be passed,
and to move with more than one motion. The earth, then, also,
whether it move about the centre or as stationary at it, must
necessarily move with two motions. But if this were so, there would
have to be passings and turnings of the fixed stars. Yet no such
thing is observed. The same stars always rise and set in the same
parts of the earth.

Further, the natural movement of the earth, part and whole alike, is
the centre of the whole-whence the fact that it is now actually
situated at the centre-but it might be questioned since both centres
are the same, which centre it is that portions of earth and other
heavy things move to. Is this their goal because it is the centre of the
earth or because it is the centre of the whole? The goal, surely, must
be the centre of the whole. For fire and other light things move to the
extremity of the area which contains the centre. It happens, however,
that the centre of the earth and of the whole is the same. Thus they
do move to the centre of the earth, but accidentally, in virtue of the
fact that the earth's centre lies at the centre of the whole. That the

centre of the earth is the goal of their movement is indicated by the
fact that heavy bodies moving towards the earth do not parallel but
so as to make equal angles, and thus to a single centre, that of the
earth. It is clear, then, that the earth must be at the centre and
immovable, not only for the reasons already given, but also because
heavy bodies forcibly thrown quite straight upward return to the
point from which they started, even if they are thrown to an infinite
distance. From these considerations then it is clear that the earth
does not move and does not lie elsewhere than at the centre.

From what we have said the explanation of the earth's immobility is
also apparent. If it is the nature of earth, as observation shows, to
move from any point to the centre, as of fire contrariwise to move
from the centre to the extremity, it is impossible that any portion of
earth should move away from the centre except by constraint. For a
single thing has a single movement, and a simple thing a simple:
contrary movements cannot belong to the same thing, and movement
away from the centre is the contrary of movement to it. If then no
portion of earth can move away from the centre, obviously still less
can the earth as a whole so move. For it is the nature of the whole to
move to the point to which the part naturally moves. Since, then, it
would require a force greater than itself to move it, it must needs stay
at the centre. This view is further supported by the contributions of
mathematicians to astronomy, since the observations made as the
shapes change by which the order of the stars is determined, are fully
accounted for on the hypothesis that the earth lies at the centre. Of
the position of the earth and of the manner of its rest or movement,
our discussion may here end.

Its shape must necessarily be spherical. For every portion of earth
has weight until it reaches the centre, and the jostling of parts
greater and smaller would bring about not a waved surface, but
rather compression and convergence of part and part until the centre
is reached. The process should be conceived by supposing the earth
to come into being in the way that some of the natural philosophers
describe. Only they attribute the downward movement to constraint,
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and it is better to keep to the truth and say that the reason of this
motion is that a thing which possesses weight is naturally endowed
with a centripetal movement. When the mixture, then, was merely
potential, the things that were separated off moved similarly from
every side towards the centre. Whether the parts which came together
at the centre were distributed at the extremities evenly, or in some
other way, makes no difference. If, on the one hand, there were a
similar movement from each quarter of the extremity to the single
centre, it is obvious that the resulting mass would be similar on every
side. For if an equal amount is added on every side the extremity of
the mass will be everywhere equidistant from its centre, i.e. the figure
will be spherical. But neither will it in any way affect the argument if
there is not a similar accession of concurrent fragments from every
side. For the greater quantity, finding a lesser in front of it, must
necessarily drive it on, both having an impulse whose goal is the
centre, and the greater weight driving the lesser forward till this goal
is reached. In this we have also the solution of a possible difficulty.
The earth, it might be argued, is at the centre and spherical in
shape: if, then, a weight many times that of the earth were added to
one hemisphere, the centre of the earth and of the whole will no
longer be coincident. So that either the earth will not stay still at the
centre, or if it does, it will be at rest without having its centre at the
place to which it is still its nature to move. Such is the difficulty. A
short consideration will give us an easy answer, if we first give
precision to our postulate that any body endowed with weight, of
whatever size, moves towards the centre. Clearly it will not stop when
its edge touches the centre. The greater quantity must prevail until
the body's centre occupies the centre. For that is the goal of its
impulse. Now it makes no difference whether we apply this to a clod
or common fragment of earth or to the earth as a whole. The fact
indicated does not depend upon degrees of size but applies
universally to everything that has the centripetal impulse. Therefore
earth in motion, whether in a mass or in fragments, necessarily
continues to move until it occupies the centre equally every way, the
less being forced to equalize itself by the greater owing to the forward
drive of the impulse.

If the earth was generated, then, it must have been formed in this
way, and so clearly its generation was spherical; and if it is
ungenerated and has remained so always, its character must be that
which the initial generation, if it had occurred, would have given it.
But the spherical shape, necessitated by this argument, follows also
from the fact that the motions of heavy bodies always make equal
angles, and are not parallel. This would be the natural form of
movement towards what is naturally spherical. Either then the earth
is spherical or it is at least naturally spherical. And it is right to call
anything that which nature intends it to be, and which belongs to
it, rather than that which it is by constraint and contrary to nature.
The evidence of the senses further corroborates this. How else would
eclipses of the moon show segments shaped as we see them? As it is,
the shapes which the moon itself each month shows are of every kind
straight, gibbous, and concave-but in eclipses the outline is always
curved: and, since it is the interposition of the earth that makes the
eclipse, the form of this line will be caused by the form of the earth's
surface, which is therefore spherical. Again, our observations of the
stars make it evident, not only that the earth is circular, but also
that it is a circle of no great size. For quite a small change of position
to south or north causes a manifest alteration of the horizon. There is
much change, I mean, in the stars which are overhead, and the stars
seen are different, as one moves northward or southward. Indeed
there are some stars seen in Egypt and in the neighbourhood of
Cyprus which are not seen in the northerly regions; and stars, which
in the north are never beyond the range of observation, in those
regions rise and set. All of which goes to show not only that the
earth is circular in shape, but also that it is a sphere of no great size:
for otherwise the effect of so slight a change of place would not be
quickly apparent. Hence one should not be too sure of the
incredibility of the view of those who conceive that there is continuity
between the parts about the pillars of Hercules and the parts about
India, and that in this way the ocean is one. As further evidence in
favour of this they quote the case of elephants, a species occurring in
each of these extreme regions, suggesting that the common
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characteristic of these extremes is explained by their continuity. Also,
those mathematicians who try to calculate the size of the earth's
circumference arrive at the figure 400,000 stades. This indicates not
only that the earth's mass is spherical in shape, but also that as
compared with the stars it is not of great size.



Aristotle STS2233W - Magic, Medicine and Science

9

Metaphysics
Book XII, Chapter 8
(Translated by W.D. Ross)

It is clear, then, why these things are as they are. But we must not
ignore the question whether we have to suppose one such substance
or more than one, and if the latter, how many; we must also mention,
regarding the opinions expressed by others, that they have said
nothing about the number of the substances that can even be clearly
stated. For the theory of Ideas has no special discussion of the
subject; for those who speak of Ideas say the Ideas are numbers, and
they speak of numbers now as unlimited, now as limited by the
number 10; but as for the reason why there should be just so many
numbers, nothing is said with any demonstrative exactness. We
however must discuss the subject, starting from the presuppositions
and distinctions we have mentioned. The first principle or primary
being is not movable either in itself or accidentally, but produces the
primary eternal and single movement. But since that which is moved
must be moved by something, and the first mover must  be in itself
unmovable, and eternal movement must be produced by something
eternal and a single movement by a single thing, and since we see
that besides the simple spatial movement of the universe, which we
say the first and unmovable substance produces, there are other
spatial movements-those of the planets-which are eternal (for a body
which moves in a circle is eternal and unresting; we have proved these
points in the physical treatises), each of these movements also must
be caused by a substance both unmovable in itself and eternal. For
the nature of the stars is eternal just because it is a certain kind of
substance, and the mover is eternal and prior to the moved, and that
which is prior to a substance must be a substance. Evidently, then,
there must be substances which are of the same number as the
movements of the stars, and in their nature eternal, and in
themselves unmovable, and without magnitude, for the reason before
mentioned. That the movers are substances, then, and that one of
these is first and another second according to the same order as the

movements of the stars, is evident. But in the number of the
movements we reach a problem which must be treated from the
standpoint of that one of the mathematical sciences which is most
akin to philosophy-viz. of astronomy; for this science speculates
about substance which is perceptible but eternal, but the other
mathematical sciences, i.e. arithmetic and geometry, treat of no
substance. That the movements are more numerous than the bodies
that are moved is evident to those who have given even moderate
attention to the matter; for each of the planets has more than one
movement. But as to the actual number of these movements, we now-
to give some notion of the subject-quote what some of the
mathematicians say, that our thought may have some definite
number to grasp; but, for the rest, we must partly investigate for
ourselves, Partly learn from other investigators, and if those who
study this subject form an opinion contrary to what we have now
stated, we must esteem both parties indeed, but follow the more
accurate.

Eudoxus supposed that the motion of the sun or of the moon
involves, in either case, three spheres, of which the first is the sphere
of the fixed stars, and the second moves in the circle which runs
along the middle of the zodiac, and the third in the circle which is
inclined across the breadth of the zodiac; but the circle in which the
moon moves is inclined at a greater angle than that in which the sun
moves. And the motion of the planets involves, in each case, four
spheres, and of these also the first and second are the same as the
first two mentioned above (for the sphere of the fixed stars is that
which moves all the other spheres, and that which is placed beneath
this and has its movement in the circle which bisects the zodiac is
common to all), but the poles of the third sphere of each planet are
in the circle which bisects the zodiac, and the motion of the fourth
sphere is in the circle which is inclined at an angle to the equator of
the third sphere; and the poles of the third sphere are different for
each of the other planets, but those of Venus and Mercury are the
same.
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Callippus made the position of the spheres the same as Eudoxus did,
but while he assigned the same number as Eudoxus did to Jupiter
and to Saturn, he thought two more spheres should be added to the
sun and two to the moon, if one is to explain the observed facts; and
one more to each of the other planets.

But it is necessary, if all the spheres combined are to explain the
observed facts, that for each of the planets there should be other
spheres (one fewer than those hitherto assigned) which counteract
those already mentioned and bring back to the same position the
outermost sphere of the star which in each case is situated below the
star in question; for only thus can all the forces at work produce the
observed motion of the planets. Since, then, the spheres involved in
the movement of the planets themselves are--eight for Saturn and
Jupiter and twenty-five for the others, and of these only those
involved in the movement of the lowest-situated planet need not be
counteracted the spheres which counteract those of the outermost two
planets will be six in number, and the spheres which counteract
those of the next four planets will be sixteen; therefore the number of
all the spheres--both those which move the planets and those which
counteract these--will be fifty-five. And if one were not to add to the
moon and to the sun the movements we mentioned, the whole set of
spheres will be forty-seven in number.

Let this, then, be taken as the number of the spheres, so that the
unmovable substances and principles also may probably be taken as
just so many; the assertion of necessity must be left to more powerful
thinkers. But if there can be no spatial movement which does not
conduce to the moving of a star, and if further every being and every
substance which is immune from change and in virtue of itself has
attained to the best must be considered an end, there can be no other
being apart from these we have named, but this must be the number
of the substances. For if there are others, they will cause change as
being a final cause of movement; but there cannot he other
movements besides those mentioned. And it is reasonable to infer
this from a consideration of the bodies that are moved; for if

everything that moves is for the sake of that which is moved, and
every movement belongs to something that is moved, no movement
can be for the sake of itself or of another movement, but all the
movements must be for the sake of the stars. For if there is to be a
movement for the sake of a movement, this latter also will have to be
for the sake of something else; so that since there cannot be an
infinite regress, the end of every movement will be one of the divine
bodies which move through the heaven.

(Evidently there is but one heaven. For if there are many heavens as
there are many men, the moving principles, of which each heaven will
have one, will be one in form but in number many. But all things
that are many in number have matter; for one and the same
definition, e.g. that of man, applies to many things, while Socrates is
one. But the primary essence has not matter; for it is complete
reality. So the unmovable first mover is one both in definition and in
number; so too, therefore, is that which is moved always and
continuously; therefore there is one heaven alone.) Our forefathers in
the most remote ages have handed down to their posterity a
tradition, in the form of a myth, that these bodies are gods, and that
the divine encloses the whole of nature. The rest of the tradition has
been added later in mythical form with a view to the persuasion of
the multitude and to its legal and utilitarian expediency; they say
these gods are in the form of men or like some of the other animals,
and they say other things consequent on and similar to these which
we have mentioned. But if one were to separate the first point from
these additions and take it alone-that they thought the first
substances to be gods, one must regard this as an inspired utterance,
and reflect that, while probably each art and each science has often
been developed as far as possible and has again perished, these
opinions, with others, have been preserved until the present like
relics of the ancient treasure. Only thus far, then, is the opinion of
our ancestors and of our earliest predecessors clear to us.


