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i. Introductory Conversation (a). Socrates has, on the previous

day, described an ideal society. He feels that his description

lacked reality, which he calls on the others present to provide.

The ideal society is very like that outlined in Plato's Republic.

socrates: One, two, three - but where, my dear 17

Timaeus, is the fourth of my guests of yesterday who were
to entertain me today ?

timaeus: He's fallen sick, Socrates; otherwise he would
never willingly have missed today's discussion.

socrates: Then if he's away it is up to you and the others

to play his part as well as your own.
timaeus: Yes; we'll certainly do our best. For it would

not be fair, after the hospitality you showed your guests

yesterday, if the rest of us were not ready to entertain you in

return.

socrates: Do you remember, then, the subject I set you
and its scope ?

timaeus: Part of it; and you are here to remind us of
anything we have forgotten. Better still, if it's not too much
trouble, give us a brief summary of the discussion, to fortify

our memory.
socrates: I will. Yesterday my main object was to de-

scribe my view of the ideal state and its citizens.

timaeus: And your description was much to our liking,

Socrates.

socrates: We began, did we not, by separating the

farmers and the other craftsmen from the defence

forces ?

timaeus: Yes.

socrates: And we assigned to each class, as being

natural to it, a single appropriate occupation or craft. So
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PLATO

those whose duty it was to defend the community would be
its sole guardians against threats of injury, whether external

or internal : they would be gende in administering justice to

1 8 their subjects, who were their natural friends, and tough in

fighting batdes against external enemies.

timaeus: Certainly.

socrates: And to ensure the appropriate gentleness and
toughness in their behaviour to each, we said that the

character of the guardians must combine the spirited and the

philosophic to a rare degree.

timaeus: Yes.

socrates: As for their up-bringing, they were to be
trained physically and mentally in all studies suitable for the

purpose.

timaeus: Of course.

socrates: Having been so brought up they must never,

we said, regard gold or silver or anything else as their own
private property, but earn as a garrison a modest wage,
sufficient for their simple needs, in return for the safeguard

they afforded to those under their protection. They were to

share all expenditure and live a common life together,

devoting their attention wholly to excellence, freed from all

other preoccupations.

timaeus: That was what we said.

socrates: And we had something to say about the

women, too. Their characters were to be moulded similarly

to men's, and they were to share the same occupations both
in war and in the rest of life.

timaeus: Wesaid that too.

socrates: I expect you remember what was said about
the production of children, because it was unusual. Welaid

it down that marriages and children should be shared in

commonby all, and arranged that no one should recognize

any child born as their own, but that all should regard

themselves as related to everyone else. So all those born
within an appropriate period would regard each other as

brothers and sisters, anyone born earlier than themselves as
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parents and grandparents, and anyone born later than
themselves as children and grandchildren.

timaeus : Yes, the provisions you describe are easy to

remember.
socrates : And to ensure that their natural endowment 19

should from the start be the best possible, you will remember
that we said that the men and women in authority should
secretly arrange the lots so that bad and good menwould be
allocated for mating at marriage festivals to womenlike them-
selves, and prevent any possible consequent ill-feeling by
letting it be supposed that the allocation was due to chance.

timaeus: I remember.
socrates: You will remember too that we said that the

children of the good were to be brought up and cared for,

and those of the bad distributed secredy among the rest of
the community; and the rulers were to keep an eye on the

children as they grew up and promote in turn any who
deserved it, and degrade into the places of the promoted any
in their own ranks who seemed unworthy of their position.

timaeus: So we said.

socrates: Is that an adequate summary of yesterday's

discussion, Timaeus, or is there anything that we have
omitted ?

timaeus: There is nothing, Socrates; you have covered

the ground completely.

socrates: Let menow go on to tell you how I feel abouc

the society we have described. My feelings are rather like

those of a manwho has seen some splendid animals, either

in a picture or really alive but motionless, and wants to see

them moving and engaging in some of the activities for

which they appear to be formed. That's exacdy what I feel

about the society we have described. I would be glad to hear

some account of it engaging in transactions with other

states, waging war successfully and showing in the process

all the qualities one would expect from its system of educa-

tion and training, both in action and negotiation with its

rivals.
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Now, my dear Critias and Hermocrates, I know that I am

myself incapable of giving any adequate account of this kind

of our city and its citizens. This, as far as I amconcerned, is

not surprising; but in my opinion the same is true of the

poets, past and present. Not that I have a low opinion of
poets in general, but it is clear that in all kinds of representa-

tion one represents best and most easily what lies within

one's experience, while what lies outside that experience is

difficult to represent in action and even more difficult in

words. The sophists, again, I have always thought to be
very ready with glowing descriptions of every kind, but I

am afraid that, because they have travelled so much and
never had a home of their own, they may fail to grasp the

true qualities which those who are philosophers and states-

menwould show in action and in negotiation in the conduct
of peace and war. There remain people of your kind, who are

by nature and education imbued with philosophy and states-

20 manship. For Timaeus here comes from the Italian Locris, a

very well run city, where he is second to none in wealth and
birth : there he has enjoyed the highest office and distinction

the city can offer, and has also in my opinion reached the

highest eminence in philosophy. Critias, of course, all of us

here know to be no amateur in these matters, while there are

many witnesses to assure us that Hermocrates is well

qualified in them also, both by his natural gifts and by his

education. I had this in mind yesterday when I agreed so

readily to your request for an account of my ideal society: I

knew that there was no one more fitted to provide the sequel

to it than you - you are the only living people who could
adequately describe mycity fighting a war worthy of her. So
when I had done what was asked of me, I set you the task I

have just described. You agreed to put your heads together,

and return myhospitality today; and here I amdressed in my
best and looking forward to what I amabout to receive.
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2. Introductory Conversation (b). The Atlantis Myth; the ideal

society existed once in ancient Athens. The reply to Socrates

will comprise a cos mological introduction by Timaeus, followed

by a fuller account of Atlantis and ancient Athens by Critias.

The Atlantis Myth has been commonly regarded as an in-

vention of Plato, but it may have a foundation in history: see

Appendix , pages 148-9, 158.

he rmoc rates : 1 assure you, Socrates, that, as Timaeus
here said, there is no lack of willingness on our part and we
don't want to excuse ourselves from our part of the bargain.

Indeed we were considering it as soon as we got back yester-

day to Critias's house, where weare staying, and even before

that while wewere on the way there. Critias then produced a

story he had heard long ago. Tell it again now tc Socrates,

Critias, so that we can see whether it is suitable for our pur-

pose or not.

critias:I will, if the other member of the trio, Timaeus,
agrees.

timaeus: I agree.

critias: Listen then, Socrates. The story is a strange one,

but Solon, the wisest of the seven wise men, once vouched
its truth. He was a relation and close friend of Dropides, my
great-grandfather, as he often says himself in his poems, and
told the story to mygrandfather Critias, who in turn repeated

it to us when he was an old man. It relates the many notable

achievements of our city long ago, which have been lost

sight of because of the lapse of time and destruction of
human life. Of these the greatest is one that we could well 21

recall now to repay our debt to you and to offer the Goddess
on her festival day a just and truthful hymn of praise.

socrates: Good. And what is this unrecorded yet

authentic achievement of our city that Critias heard from
Solon and recounted to you ?

critias:I will tell you; though the story was old when I

heard it and the manwho told it mewas no longer young.
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For Critias was at the time, so he said, nearly ninety, and I

was about ten. It was Children's Day in the festival of

Apatouria, and there were the customary ceremonies for the

boys, including prizes given by the fathers for reciting.

There were recitations of many poems by different authors,

but many of the competitors chose Solon's poems, which
were in those days quite a novelty. And one of the clansmen,

either because he thought so or out of politeness to Critias,

said that he thought that Solon was not only the wisest of
men but also the most outspoken of poets. And the old

man - 1 remember it well - was extremely pleased, and said

with a smile, 'I wish, Amynander, that he hadn't treated

poetry as a spare-time occupation but had taken it seriously

like others ; if he had finished the story he brought back from
Egypt, and hadn't been compelled to neglect it because of
the class struggles and other evils he found here on his

return, I don't think any poet, even Homer or Hesiod, would
have been more famous.' 'And what was the story, Critias ?'

asked Amynander. 'It was about what may fairly be called

the greatest and most noteworthy of all this city's achieve-

ments, but because of the lapse of time and the death of
those who took part in it the story has not lasted till our
day.' ' Tell us from the beginning,' came the reply

;
' how and

from whomdid Solon hear the tale which he told you as

true?'

'There is in Egypt,' said Critias, 'at the head of the delta,

where the Nile divides, a district called the Saitic. The chief

city of the district, from which King Amasis came, is called

Sals. The chief goddess of the inhabitants is called in Egyp-
tian Neith, in Greek (according to them) Athena; and they

are very friendly to the Athenians and claim some relation-

ship to them. Solon came there on his travels and was highly

honoured by them, and in the course of making inquiries

22 from those priests who were most knowledgeable on the

subject found that both he and all his countrymen were
almost entirely ignorant about antiquity. And wishing to

lead them on to talk about early times, he embarked on an
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account of the earliest events known here, telling them about
Phoroneus, said to be the first man, and Niobe, and how
Deucalion and Pyrrha survived the flood and who were
their descendants, and trying by reckoning up the genera-

tions to calculate how long ago the events in question had
taken place. And a very old priest said to him, 'Oh Solon,

Solon, you Greeks are all children, and there's no such thing

as an old Greek.'
1 What do you mean by that ?

' inquired Solon.

'You are all young in mind/ came the reply: 'you have
no belief rooted in old tradition and no knowledge hoary
with age. And the reason is this. There have been and will be
many different calamities to destroy mankind, the greatest

of them by fire and water, lesser ones by coundess other

means. Your own story of how Phaethon, child of the sun,

harnessed his father's chariot, but was unable to guide it

along his father's course and so burnt up things on the earth

and was himself destroyed by a thunderbolt, is a mythical

version of the truth that there is at long intervals a variation

in the course of the heavenly bodies and a consequent
widespread destruction by fire of things on the earth. On
such occasions those who live in the mountains or in high

and dry places suffer more than those living by rivers or by
the sea; as for us, the Nile, our own regular saviour, is freed 1

to preserve us in this emergency. Whenon the other hand
the gods purge the earth with a deluge, the herdsmen and
shepherds in the mountains escape, but those living in the

cities in your part of the world are swept into the sea by the

rivers ; here water never falls on the land from above either

then or at any other time, but rises up naturally from below.

This is the reason why our traditions here are the oldest

preserved ; though it is true that in all places where excessive

cold or heat does not prevent it human beings are always to

be found in larger or smaller numbers. But in our temples

wehave preserved from earliest times a written record of any 23

1. The meaning is uncertain, but there may be a reference to

Egyptian irrigation systems.
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great or splendid achievement or notable event which has

come to our ears whether it occurred in your part of the

world or here or anywhere else; whereas with you and
others, writing and the other necessities of civilization have
only just been developed when the periodic scourge of the

deluge descends, and spares none but the unlettered and
uncultured, so that you have to begin again like children, in

complete ignorance of what happened in our part of the

world or in yours in early times. So these genealogies

of your own people which you were just recounting are

little more than children's stories. You remember only one
deluge, though there have been many, and you do not know
that the finest and best race of men that ever existed lived in

your country; you and your fellow citizens are descended
from the few survivors that remained, but you know nothing
about it because so many succeeding generations left no
record in writing. For before the greatest of all destruc-

tions by water, Solon, the city that is now Athens was pre-

eminent in war and conspicuously the best governed in

every way, its achievements and constitution being the

finest of any in the world of which we have heard tell.'

Solon was astonished at what he heard and eagerly begged
the priests to describe to him in detail the doings of these

citizens of the past. 'I will gladly do so, Solon/ replied the

priest, 'both for your sake and your city's, but chiefly in

gratitude to the Goddess to whomit has fallen to bring up
and educate both your country and ours - yours first, when
she took over your seed from Earth and Hephaestus, ours a

thousand years later. The age of our institutions is given in

our sacred records as eight thousand years, and the citizens

whose laws and whose finest achievement I will now briefly

describe to you therefore lived nine thousand years ago; we
will go through their history in detail later on at leisure,

when we can consult the records.

'Consider their laws compared with ours; for you will

find today among us many parallels to your institutions in

those days. First, our priestly class is kept distinct from the
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others, as is also our artisan class ; next, each class of crafts-

men - shepherds, hunters, farmers - performs its function

in isolation from others. And of course you will have
noticed that our soldier class is kept separate from all others,

being forbidden by the law to undertake any duties other

than military : moreover their armament consists of shield

and spear, which we were the first people in Asia to adopt,

under the instruction of the Goddess, as you were in your
part of the world. And again you see what great attention

our law devotes from the beginning to learning, deriving

from the divine principles of cosmology everything needed
for human life down to divination and medicine for our
health, and acquiring all other related branches of know-
ledge. The Goddess founded this whole order and system
when she framed your society. She chose the place in which
you were born with an eye to its temperate climate, which
would produce men of high intelligence; for being herself a

lover of war and wisdom she picked a place for her first

foundation that would produce men most like herself in

character. So you lived there under the laws I have described,

and even better ones, and excelled all men in every kind of
accomplishment, as one would expect of children and off-

spring of the gods. And among all the wonderful achieve-

ments recorded here of your city, one great act of courage is

outstanding. Our records tell how your city checked a

great power which arrogantly advanced from its base in the

Atlantic ocean to attack the cities of Europe and Asia. For in

those days the Atlantic was navigable. There was an island

opposite the strait which you call (so you say) the Pillars of

Heracles, an island larger than Libya and Asia combined;
from it travellers could in those days reach the other islands, 25

and from them the whole opposite continent which sur-

rounds what can truly be called the ocean. For the sea

within the strait we were talking about is like a lake with a

narrow entrance; the outer ocean is the real ocean and the

land which entirely surrounds it is properly termed contin-

ent. On this island of Atlantis had arisen a powerful and
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remarkable dynasty of kings, who ruled the whole island,

and many other islands as well and parts of the continent; in

addition it controlled, within the strait, Libya up to the

borders of Egypt and Europe as far as Tyrrhenia. This
dynasty, gathering its whole power together, attempted to

enslave, at a single stroke, your country and ours and all the

territory within the strait. It was then, Solon, that the power
and courage and strength of your city became clear for all

men to see. Her bravery and military skill were outstanding;

she led an alliance of the Greeks, and then when they deser-

ted her and she was forced to fight alone, after running into

direst peril, she overcame the invaders and celebrated a

victory; she rescued those not yet enslaved from the slavery

threatening them, and she generously freed all others living

within the Pillars of Heracles. At a later time there were
earthquakes and floods of extraordinary violence, and in a

single dreadful day and night all your fighting men were
swallowed up by the earth, and the island of Atlantis was
similarly swallowed up by the sea and vanished; this is why
the sea in that area is to this day impassable to navigation,

which is hindered by mud just below the surface, 1 the re-

mains of the sunken island.'

That is, in brief, Socrates, the story which Critias told

when he was an old man, and which he had heard from Solon.

Whenyou were describing your society and its inhabitants

yesterday, I was reminded of this story and noticed with
astonishment how closely, by some miraculous chance,

26 your account coincided with Solon's. I was not willing to

say so at once, for after so long a time my memory was
imperfect; I decided therefore that I must first rehearse the

whole story to myself before telling it. That was why I was
so quick to agree to your conditions yesterday, thinking

that I was pretty well placed to deal with what is always the

most serious difficulty in such matters, how to find a suitable

story on which to base what one wants to say. And so, as

1. Reading /card /Spaxe'o?. Aristotle, Meteorologica 354a, 22, mentions

'shallows due to mud' outside the Pillars of Heracles.
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Hermocrates said, as soon as we left here yesterday I started

telling the story to the others as I remembered it, and
when I got back I managed to recall pretty well all of it by
thinking it over during the night. It is amazing, as is often

said, how what we learn as children sticks in the memory.
I'm not at all sure whether I could remember again all I

heard yesterday; yet I should be surprised if any detail of
chis story I heard so long ago has escaped me. I listened to it

then with a child's intense delight, and the old manwas glad

to answer my innumerable questions, so that the details

have been indelibly branded on mymemory. What is more,
I have told the whole story to the others early this morning,
so that they might be as well placed as I am for the day's

discussion.

And now, to come to the point, I amready to tell the story,

Socrates, not only in outline but in detail, as I heard it. We
will transfer the imaginary citizens and city which you
described yesterday to the real world, and say that your city

is the city of my story and your citizens those historical

ancestors of" ours whomthe priest described. They will fit

exacdy, and there will be no disharmony if we speak as if

they really were the men who lived at that time. Wewill

divide the work between us and try to fulfil your instructions

to the best of our ability. So tell us, Socrates, do you think

this story will suit our purpose, or must we look for another

instead ?

socrates: What better choice could there be, Critias?

Your story is particularly well suited to the present festival

of the Goddess, with whomit is connected, and it is a great

point in its favour that it is not a fiction but true history.

Where shall we find an alternative if we abandon it ? No,
you must tell it and good luck to you ; and I can take it easy 27

and listen to your reply to my narrative of yesterday.

critias: Here then, Socrates, is the plan we have made
to entertain you. Wethought that Timaeus, whoknows more
about astronomy than the rest of us and who has devoted

himself particularly to studying the nature of the universe,
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should speak first, and starting with the origin of the cosmic
system bring the story down to man. I will follow him,
assuming that human beings have come into existence as he
has described and that some of them have had your excellent

education; these I will bring to judgement before us here by
making them citizens of Athens governed as she was in the

days of Solon's story - an Athens whose disappearance is

accounted for in the priestly writings, and about whose citi-

zens I shall in the rest of what I have to say assume I am
speaking.

socrates: I look like getting a splendid entertainment in

return for mine. It falls to you then, Timaeus, it seems, to

speak next, after the customary invocation to the gods.

3. Prelude, The physical world has only a secondary reality,

and knowledge of it is bound to be imprecise.

timaeus: Yes, Socrates; of course everyone with the

least sense always calls on god at the beginning of any
undertaking, small or great. So surely, if we are not quite

crazy, as we embark on our account of how the universe

began, or perhaps had no beginning, we must pray to all the

gods and goddesses that what we say will be pleasing to them
first, and then to ourselves. Let that be our invocation to the

gods: but we must invoke our own powers too, that you
may most easily understand and I most clearly expound
my thoughts on the subject before us.

Wemust in myopinion begin by distinguishing between
that which always is and never becomes from that which is

always becoming but never is. The one is apprehensible by
28 intelligence with the aid of reasoning, being eternally the

same, the other is the object of opinion and irrational sensa-

tion, coming to be and ceasing to be, but never fully real.

In addition, everything that becomes or changes must do so

owing to some cause; for nothing can come to be without a

cause. Whenever, therefore, the maker of anything keeps
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his eye on the eternally unchanging and uses it as his pattern

for the form and function of his product the result must
be good ; whenever he looks to something that has come to

be and uses a model that has come to be, the result is not

good.
As for the world - call it that or cosmos or any other name

acceptable to it - we must ask about it the question one is

bound to ask to begin with about anything : whether it has

always existed and had no beginning, or whether it has come
into existence and started from some beginning. The
answer is that it has come into being; for it is visible, tan-

gible, and corporeal, and therefore perceptible by the senses,

and, as we saw, sensible things are objects of opinion and
sensation and therefore change and come into being. And
what comes into being or changes must do so, we said,

owing to some cause. To discover the maker and father of

this universe is indeed a hard task, and having found him it

would be impossible to tell everyone about him. Let us

return to our question, and ask to which pattern did its

constructor work, that which remains the same and un- 29

changing or that which has come to be ? If the world is

beautiful and its maker good, clearly he had his eye on the

eternal; if the alternative (which it is blasphemy even to

mention) is true, on that which is subject to change. Clearly,

of course, he had his eye on the eternal; for the world is the

fairest of all things that have come into being and he is the

best of causes. That being so, it must have been constructed

on the pattern of what is apprehensible by reason and under-

standing and eternally unchanging; from which again it

follows that the world is a likeness of something else. Now
it is always most important to begin at the proper place;

and therefore we must lay it down that the words in which
likeness and pattern are described will be of the same order

as that which they describe. Thus a description of what is

changeless, fixed and clearly intelligible will be changeless

and fixed - will be, that is, as irrefutable and uncontrover-

tible as a description in words can be; but analogously a
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description of a likeness of the changeless, being a descrip-

tion of a mere likeness will be merely likely; for being has to

becoming the same relation as truth to belief. Don't
therefore be surprised, Socrates, if on many matters con-

cerning the gods and the whole world of change we are

unable in every respect and on every occasion to render

consistent and accurate account. You must be satisfied if

our account is as likely as any, remembering that both I and
you who are sitting in judgement on it are merely human,
and should not look for anything more than a likely story

in such matters.

socrates: Certainly, Timaeus; we must accept your
principles in full. You have given us a wonderfully accept-

able prelude; now go on to develop your main theme.

Main Section I. The work of reason.

4. The motive for creation: the world a unique copy of a unique,

perfect and eternal model.

timaeus: Let us therefore state the reason why the

framer of this universe of change framed it at all. He was
good, and what is good has no particle of envy in it; being
therefore without envy he wished all things to be as like

himself as possible. This is as valid a principle for the origin

30 of the world of change as we shall discover from the wisdom
of men, and we should accept it. God therefore, wishing
that all things should be good, and so far as possible nothing
be imperfect, and finding the visible universe in a state not
of rest but of inharmonious and disorderly motion, re-

duced it to order from disorder, as he judged that order was
in every way better. It is impossible for the best to produce
anything but the highest. When he considered, therefore,

that in all the realm of visible nature, taking each thing as a

whole, nothing without intelligence is to be found that is

superior to anything with it, and that intelligence is im-
possible without soul, in fashioning the universe he im-
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planted reason in soul and soul in body, and so ensured that

his work should be by nature highest and best. And so the

most likely account must say that this world came to be in

very truth, through god's providence, a living being with
soul and intelligence.

On this basis we must proceed to the next question : What
was the living being in the likeness of which the creator

constructed it ? Wecannot suppose that it was any creature

that is part of a larger whole, for nothing can be good that is

modelled on something incomplete. So let us assume that

it resembles as nearly as possible that of which all other

beings individually and generically are parts, and which
comprises in itself all intelligible beings, just as this world
contains ourselves and all visible creatures. For god's

purpose was to use as his model the highest and most
completely perfect of intelligible things, and so he created

a single visible living being, containing within itself all

living beings of the same natural order. Are we then right to 31

speak of one universe, or would it be more correct to speak

of a plurality or infinity ? one is right, if it was manufactured
according to its pattern; for that which comprises all in-

telligible beings cannot have a double. There would have to

be another being comprising them both, of which both were
parts, and it would be correct to call our world a copy not of

them but of the being which comprised them. In order

therefore that our universe should resemble the perfect

living creature in being unique, the maker did not make two
universes or an infinite number, but our universe was and
is and will continue to be his only creation.

5 . The body of the world. This is composed of four elementary

constituents, earth, air, fire and water, the whole avail-

able amount of which is used up in its composition. Its shape

is spherical and it revolves on its axis.

Now anything that has come to be must be corporeal,
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visible and tangible: but nothing can be visible without

fire, nor tangible without solidity, and nothing can be solid

without earth. So god, when he began to put together the

body of the universe, made it of fire and earth. But it is not

possible to combine two things properly without a third to

act as a bond to hold them together. And the best bond is one
that effects the closest unity between itself and the terms it is

combining; and this is best done by a continued geometrical

proportion. For whenever you have three cube or square

numbers with a middle term such that the first term is to it

32 as it is to the third term, and conversely what the third

term is to the mean the mean is to the first term, then since

the middle becomes first and last and similarly the first and
last become middle, it will follow necessarily that all can
stand in the same relation to each other, and in so doing
achieve unity together. 1 If then the body of the universe

were required to be a plane surface with no depth, one
middle term would have been enough to connect it with the

other terms, but in fact it needs to be solid, and solids always

need two connecting middle terms. So god placed water and
air between fire and earth, and made them so far as possible

proportional to one another, so that air is to water as water
is to earth; and in this way he bound the world into a visible

and tangible whole. So by these means and from these four

constituents the body of the universe was created to be at

unity owing to proportion; in consequence it acquired

concord, so that having once come together in unity with
itself it is indissoluble by any but its compounder.

The construction of the world used up the whole of each

of these four elements. For the creator constructed it of all

the fire and water and air and earth available, leaving over

1. The general algebraic formula is if a:b::b:c, then c:b::b:a and
b:a::c:b. If we ignore the particular qualification 'cube or square
numbers', then 'the sentence simply gives a definition of a continued
geometrical proportion with three terms ' (Cornford, p. 45). If we
take (with Cornford) the progression 2, 4, 8 as an illustration, then
2-4:: 4 :8, 8:4:14:2, 4:2:18:4.
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no part or property of any of them, his purpose being,

firstly, that it should be as complete a living being as possible, 35

a whole of complete parts, and further, that it should be
single and there should be nothing left over out of which
another such whole could come into being, and finally

that it should be ageless and free from disease. For he knew
that heat and cold and other things that have powerful
effects attack a composite body from without, so causing

untimely dissolution, and make it decay by bringing

disease and old age upon it. On this account and for this

reason he made this world a single complete whole, con-

sisting of parts that are wholes, and subject neither to age nor
to disease. The shape he gave it was suitable to its nature.

A suitable shape for a living being that was to contain

within itself all living beings would be a figure that contains

all possible figures within itself. Therefore he turned it into

a rounded spherical shape, with the extremes equidistant in

all directions from the centre, a figure that has the greatest

degree of completeness and uniformity, as he judged
uniformity to be incalculably superior to its opposite. And
he gave it a perfectly smooth external finish all round, for

many reasons. For it had no need of eyes, as there remained
nothing visible outside it, nor of hearing, as there remained
nothing audible; there was no surrounding air which it

needed to breathe in, nor was it in need of any organ by which
to take food into itself and discharge it later after digestion.

Nothing was taken from it or added to it, for there was
nothing that could be; for it was designed to supply its own
nourishment from its own decay and to comprise and cause

all processes, as its creator thought that it was better for it to

be self-sufficient than dependent on anything else. He did

not think there was any purpose in providing it with hands

as it had no need to grasp anything or defend itself, nor with

feet or any other means of support. For of the seven 1 physical

1. The seven motions are: uniform circular motion in the same
place, mentioned here, up and down, backwards and forwards, right

and left.
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34 motions he allotted to it the one which most properly

belongs to intelligence and reason, and made it move with a

uniform circular motion on the same spot; any deviation

into movement of the other six kinds he entirely precluded.

And because for its revolution it needed no feet he created

it without feet or legs.

This was the plan of the eternal god when he gave to the

god about to come into existence a smooth and unbroken
surface, equidistant in every direction from the centre, and
made it a physical body whole and complete, whose com-
ponents were also complete physical bodies. And he put
soul in the centre and diffused it through the whole and en-

closed the body in it. So he established a single spherical

universe in circular motion, alone but because of its ex-

cellence needing no company other than itself, and satisfied

to be its own acquaintance and friend. His creation, then,

for all these reasons, was a blessed god.

6. The soul of the world. The material of the soul is mixed and
given the appropriate mathematical structure. It is described as

forming a long strip, which is then cut up into narrower strips,

which are in turn used to produce the movements of stars and
planets. The process has two stages. The material is first cut

into two strips, which are placed crosswise and then bent round

and made into rings, one, the circle of the Same, for the fixed

stars, the other, the circle of the Different, for the planets. The

second ring is then subdivided into seven, to allow for sun, moon,

and five planets, details of whose movements will be given later

(p. 5 2). The world-soul is engaged in a perpetual process of
thought about both the sensible and intelligible realm, the

circles of Same and Different playing a vital part in that

process.

Three things must be remembered in understanding this sec-

tion. (1) That Plato (like all Greeks) believed that all motion

must have a cause; (2) that the soul, as a self-mover, is for him
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the ultimate cause of motion; (3) that he held that reasoning

consisted essentially of judgements of sameness {affirmation)

and difference {negation).

In writing of the strips or rings that are to carry the planets

Plato probably had in mind, or before him, an astronomical model

of the kind known as an ^ar miliary sphere' {see frontispiece).

God did not of course contrive the soul later than the

body, as it has appeared in the narrative we are giving; for

when he put them together he would never have allowed the

older to be controlled by the younger. Our narrative is

bound to reflect much of our own contingent and accidental

state. But god created the soul before the body and gave it

precedence both in time and value, and made it the dominat-
ing and controlling partner. And he composed it in the

following way and out of the following constituents.

From the indivisible, eternally unchanging Existence and
the divisible, changing Existence of the physical world he
mixed a third kind of Existence intermediate between them:
again with the Sameand the Different he made, in the same
way, compounds intermediate between their indivisible

element and their physical and divisible element : and taking

these three components he mixed them into single unity,

forcing the Different, which was by nature allergic to mix-
ture, into union with the Same, and mixing both with Ex-
istence. 1 Having thus made a single whole of these three, he

1. 'We may set out the full scheme of the Soul's composition as

follows:

First Mixture Final Mixture

Indivisible Existence "\ Intermediate

Divisible Existence f Existence

Indivisible Sameness
Divisible Sameness

Indivisible Difference "\

Divisible Difference J

Intermediate
Sameness

Intermediate

Difference

Soul.'

(Cornford, p. 61).

In 35 a, 4, read av ire pi after (favoeojs with Cornford.
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went on to make appropriate subdivisions, each containing

a mixture of Same and Different and Existence. He began
the division as follows. He first marked off a section of the

whole, and then another twice the size of the first; next a

third, half as much again as the second and three times the

first, a fourth twice the size of the second, a fifth three times

36 the third, a sixth eight times the first, a seventh twenty-

seven times the first. 1 Next he filled in the double and treble

intervals by cutting off further sections and inserting them
in the gaps, so that there were two mean terms in each inter-

val, one exceeding one extreme and being exceeded by the

other by the same fraction of the extremes, the other ex-

ceeding and being exceeded by the same numerical amount.
These links produced intervals of f and ± and f within the

previous intervals, and he went on to fill all intervals of ±

with the interval f ; this left, as a remainder in each, an
interval whose terms bore the numerical ratio of 256 to 243.

And at that stage the mixture from which these sections

were being cut was all used up.*

1. The series 1, 2, 3, 4, 9, 8, 27, which, as ancient commentators
pointed out, can be arranged in the following diagram

:

In this 4=2* and 8 = 2', 9 = y and 27 = 33. In Plato's description

the numbers measure off corresponding lengths on a single strip of

soul-stuff. 4 and 9, 8 and 27 are square and cube numbers which are

thought of as two-dimensional and three-dimensional, planes and
solids. * The reason for stopping at the cube is that the cube symbolizes
body in three dimensions' (Cornford, p. 68).

2. Plato now treats the intervals which he has marked out on his

soul-stuff as if they denned a musical scale. His primary motive is not
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He then took the whole fabric and cut it down the middle

into two strips, which he placed crosswise at their middle
points to form a shape like the letter X ; he then bent the

ends round in a circle and fastened them to each other
opposite the point at which the strips crossed, to make two
circles, one inner and one outer. And he endowed them with
uniform motion in the same place, and named the movement
of the outer circle after the nature of the Same, of the inner

after the nature of the Different. The circle of the Samehe
caused to revolve from left to right, and the circle of the

Different from right to left on an axis inclined to it ; and made
the master revolution that of the Same. For he left the circle

of the Same whole and undivided, but slit the inner circle

six times to make seven unequal circles, whose intervals

were double or triple, three of each; and he made these

circles revolve in contrary senses relative to each other, three

of them at a similar speed, and four at speeds different from
each other and from that of the first three but related propor-

tionately. 1

musical, and though he will later space the seven planets at intervals

corresponding to the seven terms, no mention is made of the harmony
of the spheres which occurs in the Republic. But the knowledge that the

relations between the notes of the octave can be numerically expressed

had influenced him deeply; he feels that the soul must have some kind
of ingrained mathematical structure, and having expressed this in a

series of seven numbers, which he will need for other purposes, he
then treats the numbers as notes and proceeds to fill in the remaining

notes on the resultant scale.

i. For a detailed explanation of this very compressed description see

Cornford, p. 80 f. All circles share the movement of the Same (the

daily rotation of the fixed stars), but the seven circles or bands of the

Different each have an additional motion in a contrary sense, briefly

referred to here. The three which revolve at the same speed, which
may be regarded as the standard speed of the Different, are the Sun,

Venus, and Mercury: the remaining four move at speeds differing

from each other and that of the three. The Moon moves in the same
sense as the three, but faster than them; the three outer planets, though
they move in the same sense, yet move more slowly than the Sun,

Venus, and Mercury, and so may be regarded, from another point of

view, as moving, at different speeds, in a contrary sense. If I am
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And when the whole structure of the soul had been

finished to the liking of its framer, he proceeded to fashion

the whole corporeal world within it, fitting the two together

centre to centre: and the soul was woven right through
from the centre to the outermost heaven, which it enveloped
from the outside and, revolving on itself, provided a divine

source of unending and rational life for all time. The body
of the heaven is visible, but the soul invisible and endowed

37 with reason and harmony, being the best creation of the best

of intelligible and eternal things. And because it is com-
pounded of Same, Different, and Existence as constituent

parts, and divided up and bound together in proportion, and
is revolving upon itself, whenever the soul comes in contact

with anything whose being is either dispersed or indivisible,

it is moved throughout and calculates similarity and differ-

ence, that is, in exactly what respect and in what way and
how and when it happens that a particular thing is or is

qualified by these terms in respect of anything either in the

realm of change or in relation to things eternally the same.

And whenever reasoning that is true, whether about the

different or about the same, takes place, being carried on
without speech or sound in the self-moved, if it concerns

the sensible world, and the circle of Different, running
straight, reports it to the whole soul, then there arise opin-

ions and beliefs that are sure and true: but if it concerns the

world apprehended by reason, and the circle of Same,
running smoothly, declares it, then the result must be ap-

prehension and knowledge. And if anyone calls that in

moving at 2 m.p.h. down the corridor towards the back of a train

travelling at 60 m.p.h., then I ammoving in the same sense as the train

at 58 m.p.h. but still have a motion of my own in a contrary sense to

the train. This is the position of the outer planets. The moon is

walking down the corridor towards the front.

Plato's expression is extremely condensed, and made still more
obscure because he has not yet mentioned the planets to whose move-
ments the sentence refers. The basic principle in his scheme, Pythagor-
ean in origin, is that of explaining the observed motions of the Sun,

Moon, and planets as the combined result of two or more motions.
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which this pair take place anything but soul he is speaking
anything but the truth.

7. Time and its measurement. The world cannot be eternal, like

its pattern; instead, it exists in time, which is a '

'moving image

of eternity
y and which is measured and defined by the movement

of the sun, moon, and planets. These are now created and set in

the various orbits, or circles of the Different, described in the

previous section.

When the father who had begotten it perceived that the

universe was alive and in motion, a shrine for the eternal

gods, he was glad, and in his delight planned to make it

still more like its pattern; and as this pattern is an eternal

Living Being, he set out to make the universe resemble it

in this way too as far as was possible. The nature of the

Living Being was eternal, and it was not possible to bestow
this attribute fully on the created universe ; but he determined
to make a moving image of eternity, and so when he
ordered the heavens he made in that which we call time an
eternal moving image of the eternity which remains for

ever at one. For before the heavens came into being there

were no days or nights or months or years, but he devised

and brought them into being at the same time that the

heavens were put together; for they are all parts of time, just

as past and future are also forms of it, which we wrongly
attribute, without thinking, to the Eternal Being. For we
say of it that it was and shall be, but on a true reckoning we
should only say is, reserving was and shall be for the process 38

of change in time: for both are motions, but that which is

eternally the same and unmoved can neither be becoming
older or younger owing to the lapse of time, nor can it

ever become so; neither can it now have become nor can it

come to be in the future; nor in general can any of the

attributes which becoming attached to sensible and changing

things belong to it, for they are all forms of time which in its

5i



PLATO
measurable cycles imitates eternity. Besides, we use such
expressions as what is past is past, what is present is present,

what is future is future, and what is not is not, none of which
is strictly accurate, though this is perhaps not a suitable

occasion to go into the question in detail.

So time came into being with the heavens in order that,

having come into being together, they should also be dis-

solved together if ever they are dissolved ; and it was made
as like as possible to eternity, which was its model. For the

model exists eternally and the copy correspondingly has

been and is and will be throughout the whole extent of time.

As a result of this plan and purpose of god for the birth of

time, the sun and moon and the five planets as they are

called came into being to define and preserve the measures of

time. And when he had made a physical body for each of
them, god set the seven of them in the seven orbits of the

circle of the Different. The moon he set in the orbit nearest

the earth, the sun in the next and the morning star and the

one called sacred to Hermes in orbits which they complete in

the same time as the sun does his, but with a power of motion
in a contrary sense to him ; consequently the sun, Hermes and
the morning star all alike overtake and are overtaken by each

other. 1 For the rest, if one were to describe in detail where

i. There has been much discussion of what is meant by this 'power
of motion in a contrary sense'; see Cornford, p. 106, Taylor, p. 196. If

we look at the astronomical facts, as they were certainly known in

Plato's day, and so, it is fair to presume, known to him, we may say

that the planets have (a) a daily motion from east to west; (b) a longer-

term motion, against the background of the fixed stars, from west to

east; (r) certain motions (including retrogradation) peculiar to each,

their observed motion not being simply the combined result of (a) and
(b). (a) is, as we have seen, accounted for by the Circle of the Same,
(b) in general by the motion of the Circle of the Different, but there are

variations in the speeds of particular planets (p. 49). In the earlier

passage it was assumed that the Sun, Mercury (Hermes), and Venus
(Morning Star) moved as a group. Weare now told that this is not so;

they Overtake and are overtaken by each other*. * Venus and Mercury,
though never far from the Sun, sometimes get ahead of him and
appear as morning stars, sometimes drop behind, as evening stars'
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god set them and for what reasons, it would involve more
attention to a side issue than is justified; the topic is one
with which we might deal as it deserves at some later time
when we have leisure. Anyhow, when the beings joindy
needed for the production of time had been given their

appropriate motion and had become living creatures with
their bodies bound by the ties of soul, they started to move
with the motion of the Different, which traverses that of the 39
Same obliquely and is subject to it, 1 some in larger circles,

some in smaller, those with the smaller circles moving
faster, those with the larger moving more slowly. And so

the movement of the Same caused the bodies which move
fastest to appear to be overtaken by those that move most
slowly, though they are in fact overtaking them; for

because their movements are a combination of two distinct

contrary motions, it gave them a spiral twist and made the

body which falls behind it most slowly (its own motion
being the most rapid of all) seem to keep pace with it most

(Comford, p. 106). They complete their journey through the signs of
the Zodiac in a solar year, and in that sense can be grouped with the

sun; but they are not always in the same relative positions, 'like a
group of racers who reach the goal together, but on the way now one,

now another is in front' (Comford, p. 106). It is this variation of
position for which the * contrary power' is brought into account. And
it seems plausible (with Comford) to regard it as accounting also for

the variations of speed already mentioned, and for the retrogradations

of the outer planets, whose motions are referred to in. the next sen-

tence only to be dismissed. Plato does not mention retrogradation, but

he is at pains to emphasize in several places that there are more com-
plications in the planetary movements than he can deal with in the

context; Eudoxus, who was working in the Academy at about this

time, certainly knew of it, and it seems reasonable to suppose that

Plato knew too. Wethus get a neat threefold scheme. The Circle of the

Sameaccounts for the daily rotation : the Circle of the Different for the

longer-term, west to east, motion: while the * contrary power' ac-

counts for all differences of speed or other peculiarities. Weare told

in the next sentence that each planet is a 'living creature', a compound
of soul and body (and we shall learn shortly that it is a god) ; so here

again soul is the source of movement.
1. Reading lovaav and KpaToviUvr\v

y in 39a, 1.
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closely. 1 And in the second of the orbits from the earth god
lit a light, which we now call the sun, to provide a clear

measure of the relative speeds of the eight revolutions, 2 to

shine throughout the whole heaven, and to enable the

appropriate living creatures to gain a knowledge of number
from the uniform movements of the Same. In this way and
for this reason there came into being night and day, the

period of the single and most intelligent* of revolutions; the

month, complete when the moon has been round her orbit

and caught up the sun again; the year, complete when the

sun has been round his orbit. Only a very few menare aware
of the periods of the others ; they have no name for them and
do not calculate their mathematical relationships. They are

indeed virtually unaware that their wandering movements
are time at all, so bewildering are they in number and so

amazing in intricacy. None the less it is perfectly possible to

perceive that the perfect temporal number and the perfect

year are complete when all eight orbits have reached their

total of revolutions relative to each other, measured by the

regularly moving orbit of the Same.* In this way and for this

purpose the stars which turn back in their course through the

heavens were made, so that this world should in its imitation

of the eternal nature resemble as closely as possible the per-

fect intelligible Living Creature.

i. This sentence makes two points: (i) That the real movements are

not the same as the apparent movements; the moon, for example,

which seems to move 'most slowly* is really moving fastest (Cornford,

p. 113); (2) that the combination of the motions of Same and Differ-

ent, which are in different planes, produces a path which if traced on a

sphere of the same radius is spiral (Cornford, p. 114). The only con-
nection between the two points seems to be that both contrast apparent

and real movements.
2. 39b, 3, read Kafl'a.

3. i.e. the movement of the Same.

4. The so-called Great Year, completed when all the heavenly bodies

came back to the same relative position.
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8. Living Creatures. There are four kinds of living creature:

gods, birds, water animals, land animals. In this part of his

account Timaeus deals only with gods, and, among land

animals, men. The remainder are dealt with briefly at the end

of the dialogue (p. 1 22). (a) There are two kinds of god: (1) the

heavenly bodies, which have already largely been dealt with, and
the earth; (2) the gods of traditional mythology, for whomwe
are ironically referred to the traditional sources. Plato cer-

tainly held that there are gods other than the heavenly bodies;

but he is not prepared to commit himself to detail.

So far, up to the birth of time, the world's resemblance to

its original was complete except in one respect, that all living

creatures had as yet not been brought into existence within
it. He therefore went on to make it resemble its model in

this also. He decided that it should have as many forms of
life as intelligence discerns in the perfect Living Creature.

There are four of these: the gods in heaven, birds in the

air, animals that live in water, and animals that go on dry 40

land. The divine form he made mostly of fire so that it

should be as bright and beautiful to look at as possible; and
he made it spherical like the universe and set it to follow the

movement of the highest intelligence, distributing it round
the circle of the heaven to be a kind of universal cosmic
embroidery. And he gave each divine being two motions, one
uniform in the same place, as each always thinks the same
thoughts about the same things, the other forward, as each

is subject to the movement of the Same and uniform; but
he kept them unaffected by the other five kinds of motion,

that each might be as perfect as possible. This is the origin

of the fixed stars, which are living beings divine and eternal

and remain always rotating in the same place and the same
sense; the origin of the planets and their variations, of

course, we have already described. And the earth our foster-

mother, winding as she does about the axis of the universe, 1

1. The meaning of these words, and in particular the word here
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he devised to be the guardian and maker of night and day,

and first and oldest of the gods born within the heaven. It

would be useless without a visible model to talk about the

figures of the dance of these gods, their juxtapositions and
the relative counter-revolutions and advances of their

orbits, or to describe their conjunctions or oppositions, and
how they periodically hide each other from us, disappear

and then reappear, causing fear and anxious conjecture

about the future to those not able to calculate their move-
ment : so let what wehave said be enough and let us conclude

our account of the nature of the visible created gods at this

point.

It is beyond our powers to know or tell about the birth

of the other gods; we must rely on those who have told the

story before, who claimed to be children of the gods, and
presumably know about their own ancestors. Wecannot
distrust the children of the gods, even if they give no probable

or necessary proof of what they say: we must conform to

custom and believe their account of their own family his-

tory. Let us therefore follow them in our account of the

birth of these gods. Ocean and Tethys were the children of

Earth and Heaven, and their children were Phorcys and
Cronos and Rhea and their companions; and from Cronos
and Rhea were born Zeus and Hera and their brothers and
sisters whose names we know, and they in turn had yet fur-

ther children.

translated * winding* (IXXopcvrp), have been much disputed: see

Cornford, p. 120 f., Taylor, p. 226 f. Plato has so far accounted for the

apparent movements of the heavenly bodies on the assumption that

the earth is at rest at the centre of the universe. And any interpretation

of these words must allow for this. Cornford suggests that in order to

resist the motion of the Same, which it would otherwise share (the

motion of the Different is confined to the sun, moon, and planets), the

earth must have a counter-motion of its own, which will exactly

cancel it out, and keep the earth at rest without rotation at the centre;

and that this is what Plato means to convey by the rather odd word
'winding* (Cornford, p. 120 ff.). This seems the most satisfactory

explanation, but Plato can hardly escape the charge of obscuftty.
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9. Living Creatures, (b) The human soul and body.

Address to the gods, who are to have the task of framing a
mortal body for the human soul, which is to be immortal and
created by the Demiurge himself.

Anyhow, when all the gods were born, both those whose
circuits we see in the sky and those who only appear to us

when they wish, the Father of the universe addressed them as

follows :

' Ye Gods, those gods whose maker I amand those

works whose father I am, being created by me, are in-

dissoluble without my consent. 1 Anything bonded together

can of course be dissolved, though only an evil will would
consent to dissolve anything whose composition and state

were good. Therefore, since you have been created, you are

not entirely immortal and indissoluble; but you will never
be dissolved nor taste death, as you will find my will a
stronger and more sovereign bond than those with which
you were bound at your birth. Hear therefore what I now
make known to you. There are three kinds of mortal

creature yet uncreated, and unless they are created the

world will be imperfect, as it will not have in it every kind of

living creature which it must have if it is to be perfect. But if

these were created and given life by me, they would be
equal to gods. In order therefore that there may be mortal

creatures and that the whole may be truly a whole, turn your
hands, as is natural to you, to the making of living things,

taking as your model my own activity in creating you. And
in so far as there ought to be something in them that can be

named immortal, something called divine, to guide those of

them who are ready to follow you and the right, I will begin

by sowing the seed of it and then hand it on to you; it

remains for you to weave mortal and immortal together and

create living creatures. Bring them to birth, give them food

and growth, and when they perish receive them again.'

I. 41a, 6, read Oeoi
t

dewv d>v - - - t<z 81* iyLOv.
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10. The composition and destiny of the human soul. The show-

ing of their destiny to the souls recalls the myth in the Phaedrus,

the reference to transmigration the myth ofEr in the Republic.

So speaking, he turned again to the same bowl in which he
had mixed the soul of the universe and poured into it what
was left of the former ingredients, mixing them in much the

same fashion as before, only not quite so pure, but in a second

and third degree. And when he had compounded the whole,

he divided it up into as many souls as there are stars, and
allotted each soul to a star. And mounting them on their

stars, as if on chariots, he showed them the nature of the

universe and told them the laws of their destiny. To ensure

fair treatment for each at his hands, the first incarnation

would be one and the same forall and each would be sown
42 in its appropriate instrument of time and be born as the most

god-fearing of living things ; and human-kind being of two
sexes, the better of the two was that which in future would
be called man. After this necessary incarnation, their body
would be subject to physical gain and loss, and they would
all inevitably be endowed with the same faculty of sensation

dependent on external stimulation, as well as with desire

and its mixture of pain and pleasure, and fear and anger with
the accompanying feelings and their opposites; mastery of

these would lead to a good life, subjection to them to a

wicked life. And anyone who lived well for his appointed
time would return home to his native star and live an appro-
priately happy life; but anyone who failed to do so would
be changed into a womanat his second birth. And if he still

did not refrain from wrong, he would be changed into

some animal suitable to his particular kind of wrongdoing,
and would have no respite from change and suffering until

he allowed the motion of the Same and uniform in himself
to subdue all that multitude of riotous and irrational feelings

which have clung to it since its assocation with fire, water,

air and earth, and with reason thus in control returned once
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more to his first and best form. Having laid down all these

ordinances for them, to avoid being responsible for their

subsequent wickednesses he sowed some of them in the

earth, some in the moon and some in all the other instru-

ments of time; and what remained to be done after the

sowing he left to the newly made gods, who were to fashion

mortal bodies and, for the rest, to devise the necessary addi-

tions to the human soul and their consequences, and so far

as they could control and guide the mortal creature for the

best, except, that is, in so far as it became a cause of evil to

itself.

ii. The confusion caused by the embodying of the immortal

soul in its mortal body. This is expressed in terms of the dis-

ordering of the circles of Same and Different; the human soul

has been made of the same mixture as the world soul, and
therefore has the same structure, though it has mortal additions

which will be dealt with later {p. 97).

Having made all these arrangements, he resumed his

accustomed state. Meanwhile, his children remembered and
obeyed their father's orders, and took the immortal principle

of the mortal creature, and in imitation of their own maker
borrowed from the world portions of fire and earth, water
and air - loans to be eventually repaid - and welded together

what they had borrowed; the bonding they used was not 43
indissoluble, like that by which they were themselves held

together, but consisted of a multitude of rivets too small to

be seen, which held the part of each individual body to-

gether in a unity. And into this body, subject to the flow of
growth and decay, they fastened the orbits of the immortal
soul. Plunged into this strong stream, the orbits were unable

to control it, nor were they controlled by it, and because of
the consequent violent conflict the motions of the whole
creature were irregular, fortuitous and irrational. It was
subject to all six motions, and so strayed in all six directions,
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backwards and forwards, left and right, up and down. The
inward and outward flow of the current which provided it

with nourishment was strong; but still greater was the

disturbance caused by the properties of objects which it

encountered, by the impact of the fire of some external body
or of a solid mass of earth, by the liquid flow of water, the

sudden blast of driving winds. The motions caused by all

these were transmitted through the body and impinged on
the soul, and for that reason were later called, as they still

are, 'sensations'. 1 At the time of which we are speaking the

disturbance was at its greatest, and these motions reinforced

the perpetual flow of the body in upsetting the orbits of the

soul, bringing that of the Same to a standstill and by their

opposition robbing it of power and motion, and disordering

that of the Different. The result was that, though the three

pairs of intervals of double and triple, and the connecting
middle terms of the ratios three to two, four to three, and
nine to eight could not be completely dissolved except by
him who put them together, they were twisted in all direc-

tions and caused every possible kind of shock and damage
to the soul's circles, which barely held together, and though
they moved, did so quite irregularly, now in reverse, now
sideways, now upside down. Something similar happens
when a man stands on his head on the ground, pushing
his feet against something above him, and what is right and
left to him appears reversed to the spectators and vice versa.

44 This and similar effects were produced in the soul's orbits,

and when they encountered anything in the category Same
or Different in the external world, they made wrong
judgements of sameness or difference, and lapsed into

falsehood and folly, having no governing orbit in control;

for when the impact of external sensation subdues the orbits

and their container, then the orbits only seem to be in control

but are in fact overpowered. And because of all this the soul

when first bound to its mortal body is as much without

i .
' Sensation ', aioBrjois, is here supposed to be derived from atoo<o,

a verb meaning * rapid movement'.
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reason today as it was in the beginning. But when the
stream of growth and nourishment flows less strongly, the
soul's orbits take advantage of the calm and as time passes

steady down in their proper courses, and the movement
of the circles at last regains its correct natural form, and they
can name the Different and the Same correctly and render
their possessor rational. And if at this stage education is

added to correct nurture, a man becomes altogether sound
and healthy and avoids the deadliest disease; but if he is

careless, after limping through life he returns again to Hades
in unregenerate folly. But that is a later stage; our present

topic still needs closer investigation, and we must proceed
to give as likely an account as we can of its prdiminaries,

and tell how body and soul were created part by part by the

agency and providence of the gods.

1 2. The human body: head and limbs.

They copied the shape of the universe and fastened the two
divine orbits of the soul into a spherical body, which we
now call the head, the divinest part of us which controls all

the rest; they then put together the body as a whole to serve

the head, knowing that it would be endowed with all the

varieties of motion there were to be. And to prevent the

head from rolling about on the earth, unable to get over or

out of its many heights and hollows, they provided that the

body should act as a convenient vehicle. It was therefore

given height and grew four limbs which could bend and
stretch, and with which it could take hold of things and
support itself, and so by god's contrivance move in all

directions carrying on top of it the seat of our divinest and 45

holiest part. That is the reason why we all have arms and
legs. And as the gods hold that the front is more honourable

and commanding than the back, they made us move, for the

most part, forwards. So it was necessary to distinguish the

front of man's body and make it different from the back;
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and to do this they placed the face on this side of the sphere

of the head, and fixed in it organs for the soul's forethought,

and arranged that this our natural front should take the

lead.

13. The eyes and the mechanism of vision: sleep and dreams:

note on mirror-images. For Plato the mechanism of sight in-

volves three kinds of fire ' or light. (1) Daylight, diffused by the

sun; (2) a visual current, the same in kind as daylight, which is

contained in the eye and is directed from it towards the object

seen; (3) 'fire* or light which streams off the body seen, joins the

visual ray, andproduces effects which result in colour-vision. (3)

is dealt with morefully later when Plato discusses colour {p. 94)

.

And the first organs they fashioned were those that give us

light, which they fastened there in the following way. They
arranged that all fire which had not the property of burning,

but gave out a gentle light, should form the body of each

day's light. The pure fire within us that is akin to this they

caused to flow through the eyes, making the whole eye-ball,

and particularly its central part, smooth and close-textured

so that it would keep in anything of coarser nature, and
filter through only this pure fire. So when there is daylight

round the visual stream, it falls on its like and coalesces with
it, forming a single uniform body in the line of sight, along

which the stream from within strikes the external object.

Because the stream and daylight are similar, the whole so

formed is homogeneous, and the motions caused by the

stream coming into contact with an object or an object

coming into contact with the stream penetrate right

through the body and produce in the soul the sensation

which we call sight. But when the kindred fire disappears at

nightfall, the visual stream is cut off; for what it encounters

is unlike itself and so it is changed and quenched, finding

nothing with which it can coalesce in the surrounding air
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which contains no fire. It ceases therefore to see and induces
sleep. For when the eyelids, designed by the gods to protect
the sight, are shut, they confine the activity of the fire

within, and this smoothes and diffuses the internal motions,
and produces a calm; when this calm is profound the result-

ant sleep has few dreams, but when rather more motion
remains images, corresponding in quality and number
to the type and location of the residual motions, are formed 46
internally and remembered as external events when we
wake. 1 And the principles governing reflections in mirrors 2

1. Or 'remembered when we have emerged into the waking world*.
2. This note on mirror-images seems oddly out of place to the

modern reader. But, as Cornford points out, metaphors from vision

are common in Plato. In the Republic there is the sun simile, with its

comparison between eye and sun on the one hand and mind and truth

on the other, and the Divided Line whose lowest section contained
images; in the Timaeus the visible world is an image of an intelligible

model, in the Sophist the sophist is an image maker. The contrast

between image and reality is in fact a recurrent theme throughout
Plato's writings, and this may well have diverted him at this point to

an account of the images seen in the physical process of reflection.

Again the account is very compressed, but what happens with a

normal mirror-image may be roughly represented as follows

:

FIGURE I

The example given of an object is the human face - Plato is thinking of

looking at oneself in a mirror. When the mirror is concave the rays

change sides, and if it is turned through a right angle the image

appears upside-down. It is not easy to see how either process takes

place, but Plato's knowledge of optics was elementary.
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and other smooth reflecting surfaces are not difficult to

understand. All such appearances are necessary consequences

of the combination of the internal and external fire, which
form a unity at the reflecting surface, though distorted in

various ways, the fire of the face seen coalescing with that

of the eye on the smooth reflecting surface. And the right-

hand side appears as the left in the image because reverse

parts of the visual stream are in contact with reverse parts

of the object as compared with what happens in normal
vision. On the other hand, right appears as right and left

as left when the visual stream is reversed at the point of

coalescence, as when the surface of a mirror is concave
and transfers the right side of the visual stream to the left

and the left to the right. The same mirror turned lengthwise

again, makes the face appear upside down, turning the ray

top to bottom.

14. The distinction between subordinate accessory causes and

intelligent purpose, illustrated by the examples of sight and

hearing.

All these are among the subordinate accessory causes

which god uses in shaping things in the best way possible.

But they are thought of by most people not as accessory but

as true causes, achieving their effects by heat and cold,

solidification and liquefaction, and the like. Yet they are

completely incapable of reason or intelligence; for the only

existing thing capable of intelligence we must call soul, and
soul is invisible, whereas fire, water, earth and air are all

visible bodies. So the lover of intelligence and knowledge is

bound first to investigate causes of a rational nature, and
only then proceed to those that operate through bodies

whose motion is derived from others and must be passed

on to others. Our procedure must be the same. Wemust deal

with causes of both sorts, keeping those that operate in-

telligendy and produce results that are good separate from
those that operate without reason and produce effects which
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are casual and random. As far as the eyes are concerned, we
have said enough about the accessory causes which give

them the powers they now possess; we must go on to de-

scribe the chief benefit of the function of sight, which was
god's reason for giving it to us. For I reckon that the 47
supreme benefit for which sight is responsible is that not a

word of all we have said about the universe could have been
said if we had not seen stars and sun and heaven. As it is, the

sight of day and night, the months and returning years, the

equinoxes and solstices, has caused the invention of number,
given us the notion of time, and made us inquire into the

nature of the universe ; thence we have derived philosophy,

the greatest gift the gods have ever given or will give to

mortals. This is what I call the greatest good our eyes

give us. There is no need to recite the lesser goods, which
anyone who was not a philosopher and had lost his sight

might lament in vain; let us rather say that the cause and
purpose of god's invention and gift to us of sight was that

we should see the revolutions of intelligence in the heavens

and use their untroubled course to .guide the troubled

revolutions in our own understanding, which are akin to

them, and so, by learning what they are and how to calculate

them accurately according to their nature, correct the dis-

order of our own revolutions by the standard of the in-

variability of those of god. The same applies again to sound
and hearing, which were given by the gods for the same end
and purpose. Speech was directed to just this end to which it

makes an outstanding contribution; and all audible musical

sound 1 is given us for the sake of harmony, which has motions
akin to the orbits in our soul, and which, as anyone who
makes intelligent use of the arts knows, is not to be used, as is

commonly thought, to give irrational pleasure, but as a

heaven-sent ally in reducing to order and harmony any
disharmony in the revolutions within us. Rhythm, again,

was given us from the same heavenly source to help us in

the same way; for most of us lack measure and grace.

1. 47d, 1, read <f>wvi}s.

65



PLATO

Alain Section II. The work of necessity.

1 5 . The world is the product not of reason alone, but of the com-

bination of reason and necessity. Wemust therefore make a

fresh start and examine the working of necessity, the indeter-

minate cause.

In almost all we have said we have been describing the

products of intelligence; but beside reason we must also set

the results of necessity. For this world came into being from
48 a mixture and combination of necessity and intelligence.

Intelligence controlled necessity by persuading it for the

most part to bring about the best result, and it was by this

subordination of necessity to reasonable persuasion that the

universe was originally constituted as it is. So that to give a

true account of how it came to be on these principles, one
must bring in the indeterminate cause 1 so far as its nature

permits. 2 We must therefore retrace our steps, and find

another suitable original principle for this part of our story,

and begin again from the beginning as we did before. We
must, that is, consider what was the nature of fire, water,

earth and air before the beginning of the world and what
their state was then. For no one has yet explained their

origin, but we talk as if people knew what fire and each of
the others are, and treat them as the alphabet of the universe,

whereas they ought not really to be compared even to

syllables by anyone with the least sense. Our own position

may therefore be defined as follows. It is not for us to de-

scribe the original principle or principles (call them what
you will) of the universe, for the simple reason that it

would be difficult to explain our views in the context of this

discussion. You must not therefore expect such a descrip-

tion from me, nor could I persuade myself that I was right

1. More usually translated * errant cause'. The literal meaning of the
Greek word is 'wandering', and there is an implied contrast between
something whose course is regular and predictable and something
which 'wanders' irregularly and so unpredictably.

2. Or 'and how it is a natural source of motion*.
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to undertake a task of such magnitude. I shall stick to the
principle of likelihood which I laid down at the start, and
try to give an account of everything in detail from the be-

ginning that will be more rather than less likely. 1 So let us
begin again, calling as we do so on some protecting deity to

see us safely through a strange and unusual argument to a

likely conclusion.

1 6. The receptacle of becoming.

Wemust start our new description of the universe by
making a fuller subdivision than we did before; we then
distinguished two forms of reality - wemust now add a third.

Two were enough at an earlier stage, when we postulated

on the one hand an intelligible and unchanging model and
on the other a visible and changing copy of it. Wedid not 49
distinguish a third form, considering two would be enough;
but now the argument compels us to try to describe in words
a form that is difficult and obscure. What must we suppose
its powers and nature to be? In general terms, it is the

receptacle and, as it were, the nurse of all becoming and
change. But true as this is, it needs a great deal of further

clarification, and that is difficult, among other reasons, be-

cause it requires a preliminary discussion about fire and the

other elements.

17. The names fire, air, water, earth really indicate differences

of quality not of substance.

For it is difficult to say with complete certainty which of

the elements we really ought to call water rather than fire, or

indeed which we ought to call by any name rather than by
another or even by all four. Howthen and in what terms can

1. Omitting koX ifiirpoodcv 48d, 3.
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we reasonably express our difficulty ? Let us begin with what
we now call water. Wesee it, as we suppose, solidifying into

stones and earth, and again dissolving and evaporating into

wind and air; air by combustion becomes fire, and fire in

turn when extinguished and condensed takes the form of

air again ; air contracts and condenses into cloud and mist,

and these when still more closely compacted become running

water, which again turns into earth and stones. There is in

fact a process of cyclical transformation. Since therefore

none of them ever appears constantly under the same form, it

would be embarrassing to maintain that any of them is

certainly one rather than another. On the contrary, we shall

be safest if we speak about them on the following assump-
tions. Whenever we see anything in process of change, for

example fire, we should speak of it not as being a thing but

as having a quality? water, again we should speak of not as a

thing but as having a quality. And in general we should never

speak as if any of the things we suppose we can indicate by
50 pointing and using the expressions 'this thing' or 'that

thing ' have any permanent reality : for they have no stability

and elude the designation ' this ' or ' that ' or any other that

expresses permanence. 2 Weshould not use these expressions

of them, but in each and every case speak of a continually

recurrent similar quality. Thus we should give the name
fire to one uniformly occurring quality, and so on for every-

thing else in process of change. Weshould only use the

expression 'this thing' or 'that thing* when speaking of
that in which this process takes place and in which these

qualities appear for a time and then vanish; we should never
apply them to any quality, to hot or cold, for example, or
any other contraries, or to any derivation of them.

1. Omitting irvp 49d, 6.

2. Omitting koX ttjv ratSe in 49c, 3.

Plato is contrasting a Greek word which means 'this' or 'that', and
indicates that we are talking of a permanent thing, with another which
means 'suchlike' or 'having a quality*.
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1 8. The receptacle compared to a mass of plastic material

upon which differing impressions are stamped. As such it has no

definite character of its own.

Let metry to explain the point again more clearly. Suppose
a man modelling geometrical shapes of every kind in gold,

and constantly remoulding each shape into another. If

anyone were to point to one of them and ask what it was it

would be much the safest, if we wanted to tell the truth, to

say that it was gold and not to speak of the triangles and other

figures as being real things, because they would be changing
as we spoke ; we should be content if they even admit of a

qualitative 1 description with any certainty. The same argu-

ment applies to the natural receptacle of all bodies. It can
always be called the same because it never alters its character-

istics. For it continues to receive all things, and never itself

takes a permanent impress from any of the things that enter

it; it is a kind of neutral plastic material on which changing
impressions are stamped by the things which enter it,

making it appear different at different times. And the things

which pass in and out of it are copies of the eternal realities,

whose form they take in a wonderful way that is hard to

describe - we will follow this up some other time. For the

moment we must make a threefold distinction and think of
that which becomes, that in which it becomes, and the

model which it resembles. Wemay indeed use the meta-

phor of birth and compare the receptacle to the mother,

the model to the father, and what they produce between
them to their offspring; and we may notice that, if an im-
print is to present a very complex appearance, the material

on which it is to be stamped will not have been properly pre-

pared unless it is devoid of all the characters which it is to

receive. For if it were like any of the things that enter it,

it would badly distort any impression of a contrary or en-

tirely different nature when it received it, as its own features

would shine through. So anything that is to receive in it-

i. i.e. 'triangular*, etc
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self every kind of character must be devoid of all character.

Manufacturers of scent contrive the same initial conditions

when they make liquids which are to receive the scent as

odourless as possible: and those who set about making im-
pressions in some soft substance, make its surface as smooth

51 as possible and allow no impression at all to remain
visible in it. In the same way that which is going to re-

ceive properly and uniformly all the likenesses of the

intelligible and eternal things must itself be devoid of all

character. 1 Therefore we must not call the mother and
receptacle of visible and sensible things either earth or air

or fire or water, nor yet any of their compounds or com-
ponents; but we shall not be wrong if we describe it as

invisible and formless, all-embracing, possessed in a most
puzzling way of intelligibility, yet very hard to grasp. And
so far as we can arrive at its nature from what we have said,

the most accurate description would be to say that the

part of it which has become fiery appears as fire, the part

which has become wet appears as water, and' other parts

appear as earth and air in so far as they respectively come
to resemble them.

19. The originals on which the qualities of fire, air, etc, which

appear in the receptacle, are modelled are the forms, which exist

'in themselves
9 and whose reality is guaranteed by the difference

between opinion and intellectual knowledge.

But our inquiry needs closer logical definition. Is there

such a thing as 'fire in itself', and do all these other realities

of which we use this phrase 'so-and-so in itself' exist? Or
are the things we see and perceive by our other senses the

only true realities ? Is there nothing besides them and are we
talking nonsense when we say there are intelligible forms of
particular things ? Is this merely an empty expression ? We

1. Reading t<£ to iravra r(av vorjrwv 51a, 1.

70



TIMAEUS
ought not to dismiss the issue without trial or examination
simply by saying that it is so; nor ought we to embark on a

long digression in an already long argument. The most
suitable procedure would be to make the important dis-

tinction in a few words; and so this is how I deliver my
verdict. If intelligence and true opinion are different in

kind, then these 'things-in-themselves' certainly exist,

forms imperceptible to our senses, but apprehended by
thought; but if, as some think, there is no difference between
true opinion and intelligence, what weperceive through our
physical senses must be taken as the most certain reality.

Nowthere is no doubt that the two are different, because they

differ in origin and nature. One is produced by teaching, the

other by persuasion; one always involves truth and rational

argument, the other is irrational; one cannot be moved by
persuasion, the other can; true opinion is a faculty shared, it

must be admitted, by all men, intelligence by the gods and
only a small number of men.

20. Summary description of the three factors, Form, Copy and

Receptacle, which is now called Space.

If this is so, it must be agreed that there exist, first, the 52

unchanging form, uncreated and indestructible, admitting

no modification and entering no combination, imperceptible

to sight or the other senses, the object of thought: second,

that which bears the same name as the form and resembles it,

but is sensible, has come into existence, is in constant motion,

comes into existence in and vanishes from a particular

place, and is apprehended by opinion with the aid of

sensation: third, space which is eternal and indestructible,

which provides a position for everything that comes to be,

and which is apprehended without the senses by a sort of

spurious reasoning and so is hard to believe in - we look at

it indeed in a kind of dream and say that everything that

exists must be somewhere and occupy some space, and
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that what is nowhere in heaven or earth is nothing at alL

And because of this dream state we are not awake to the

distinctions we have drawn and others akin to them, and
fail to state the truth about the true and unsleeping reality:

namely that whereas an image, the terms of whose existence

are outside its control in that it is always a moving shadow
of something else, needs to come into existence in something
else if it is to claim some degree of reality, or else be nothing
at all, an exact and true account of what is ultimately real

supports the view that so long as two things are different

neither will come to be in the other and so become at once
both one and two.

2 1 . Description of the primitive chaos.

Myverdict, in short, maybe stated as follows. There were,

before the world came into existence, being, space, and be-

coming, three distinct realities. The nurse of becoming was
characterized by the qualities of water and fire, of earth and
air, and by others that go with them, and its visual appear-

ance was therefore varied ; but as there was no homogeneity
or balance in the forces that filled it, no part of it was in

equilibrium, but it swayed unevenly under the impact of
their motion, and in turn communicated its motion to them.
And its contents were in constant process of movement and
separation, rather like the contents of a winnowing basket or

similar implement for cleaning corn, in which the solid and

53 heavy stuff is sifted out and settles on one side, the light and
insubstantial on another: so the four basic constituents were
shaken by the receptacle, which acted as a kind of shaking

implement, and those most like each other pushed together

most closely, with the result that they came to occupy differ-

ent regions of space even before they were arranged into an
ordered universe. Before that time they were all without
proportion or measure; fire, water, earth and air bore some
traces of their proper nature, but were in the disorganized
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state to be expected of anything which god has not touched,
and his first step when he set about reducing them to order
was to give them a definite pattern of shape and number.
Wemust thus assume as a principle in all we say that god
brought them to a state of the greatest possible perfection, in
which they were not before. Our immediate task is to
attempt an explanation of the particular structure and origin
of each; its terms will be unfamiliar, but you will be able to
follow as you have been trained in the branches of know-
ledge which it must employ.

22. The four elements and the regular solids. Geometrically,

solids are bounded by planes, and the most elementary plane

figure is the triangle. Two types of triangle are chosen as the

basic constituents of all solid bodies, and four basic solids are

constructed from them. Transformation of the elements one

into another is accounted for by three of them being built up

from the same type of basic triangle: the fourth {earth) being

built up from triangles of the other type cannot be transformed

into the remaining three.

In the first place it is clear to everyone that fire, earth,

water and air are bodies, and all bodies are solids. All

solids again are bounded by surfaces, and all rectilinear

surfaces are composed of triangles. There are two basic

types of triangle, each having one right angle and two acute

angles : in one of them these two angles are both half right

angles, being subtended by equal sides, in the other they

are unequal, being subtended by unequal sides. This we
postulate as the origin of fire and the other bodies, our
argument combining likelihood and necessity; their more
ultimate origins are known to god and to men whomgod
loves. Wemust proceed to inquire what are the four most
perfect possible bodies which, though unlike one another,

are some of them capable of transformation into each other
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on resolution. If we can find the answer to this question we
have the truth about the origin of earth and fire and the two
mean terms between them; for we will never admit that

there are more perfect visible bodies than these, each in its

type. So we must do our best to construct four types of
perfect body and maintain that we have grasped their

54 nature sufficiendy for our purpose. Of the two basic

triangles, then, the isosceles has only one variety, the scalene

an infinite number. Wemust therefore choose, if we are to

start according to our own principles, the most perfect of
this infinite number. If anyone can tell us of a better choice

of triangle for the construction of the four bodies, his

criticism will be welcome; but for our part we propose to

pass over all the rest and pick on a single type, that of which
a pair compose an equilateral triangle. It would be too long a

story to give the reason, but if anyone can produce a proof
that it is not so we will welcome his achievement. 1 So let us

FIGURE 2 FIGURE 3

The two basic triangles. Comford suggests that their selection is deter-

mined by 'the choice of the regular solids' for the four elements; but
there is an interesting alternative suggestion in Toulmin and Good-
field, The Architecture of Matter (Penguin Books), p. 8o.

i. Reading firj 54b, 2.
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assume that these are the two triangles from which fire and
the other bodies are constructed, one isosceles and the
other having a greater side whose square is three times that

of the lesser. Wemust now proceed to clarify something we
left undetermined a moment ago. It appeared as if all four
types of body could pass into each other in the process of
change; but this appearance is misleading. For, of the four
bodies that are produced by our chosen types of triangle,

three are composed of the scalene, but the fourth alone from
the isosceles. Hence all four cannot pass into each other on
resolution, with a large number of smaller constituents

forming a lesser number of bigger bodies and vice versa;

this can only happen with three of them. For these are all

composed of one triangle, and when larger bodies are broken
up a number of small bodies are formed of the same con-
stituents, taking on their appropriate figures ; and when small

bodies are broken up into their component triangles a
single new larger figure may be formed as they are unified

into a single solid. 1

So much for their transformation into each other. We
must next describe what geometrical figure each body has
and what is the number of its components. Wewill begin
with the construction of the simplest and smallest figure.

Its basic unit is the triangle whose hypotenuse is twice the

length of its shorter side. If two of these are put together
with the hypotenuse as diameter of the resulting figure, and
if the process is repeated three times and the diameters and

i. The three sentences are very compressed and to some extent

anticipate what we shall shortly be told about the distribution of
regular solids between the elements. The process of transformation is

thought of as the breaking down of a regular solid into its constituent

triangles, which can then rejoin to form a solid of different figure.

From this process the cube (earth) must be excluded as its constituent

triangle is of a different type to that of the other three. The description

of the process of transformation is somewhat obscure but will be
elaborated later.

The exclusion of earth from the cycle of transformation seems to be
due solely to the assignation to it of the cube, and not to be based on
any facts of observation.
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shorter sides of the three figures are made to coincide in

the same vertex, the result is a single equilateral triangle

composed of six basic units. And if four equilateral triangles

are put together, three of their plane angles meet to form a

single solid angle, the one which comes next after the most
obtuse of plane angles: 1 and when four such angles have
been formed the result is the simplest solid figure, which
divides the surface of the sphere circumscribing it into equal

and similar parts.

FIGURE 4

Two of these': e.g. ABO, ACO. 'The resulting figure': e.g. ABOC
The three figures ABOC, DBOE, FEOCcoincide at the same vertex O
and produce the equilateral triangle ADF.

The second figure is composed of the same basic triangles

put together to form eight equilateral triangles, which yield

a single solid angle from four planes. The formation of six

such solid angles completes the second figure.

The third figure is put together from one hundred and
twenty basic triangles, and has twelve solid angles, each
bounded by five equilateral plane triangles, and twenty
faces, each of which is an equilateral triangle.

After the production of these three figures the first of our

I. The triangles are equilateral, so each solid angle contains 3 x6o°
= 180 : the phrase 'the one which comes next after . .

.' means the
'least angle which is not less than i8o 0>

, another way of saying it is

itself 180 (Taylor, p. 375).
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Earth -cube Air-octahedron

Cosmos-dodecahedron

figure 5

The four figures are the pyramid, the octahedron, the icosahedron, and
the cube; the fifth the dodecahedron. The dodecahedron cannot be con-
structed out of the basic triangles, and because it approaches the sphere
most nearly in volume is associated here with 'the whole (spherical)

heaven ', just as it is associated in the Pbaedo nob with the spherical

earth. Just how Plato supposed god used it for 'embroidering the con-
stellations on the heavens' we are not told. The Greek word means
embroidering or drawing figures of living creatures and of course many
constellations are named after divine, human or animal figures.
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basic units is dispensed with, and the isosceles triangle is

used to produce the fourth body. Four such triangles are

put together with their right angles meeting at a common
vertex to form a square. Six squares fitted together complete
solid angles, each composed by three plane right angles. The
figure of the resulting body is the cube, having six plane

square faces.

There still remained a fifth construction, which the god
used for embroidering the constellations on the whole
heaven.

With all this in mind, one might properly ask whether the

number of worlds is finite or indefinite. The answer is that to

call it indefinite is to express an indefinite opinion where one
needs definite information, but that to pause at this point

and ask whether one ought to say that there is really one
world or five is reasonable enough. Our own view is that the

most likely account reveals that there is a single, divine

world; different considerations might lead to a different

view, but they may be dismissed. 1

2 3 . Assignment of the four regular solids to the four elements.

Hach element is composed of particles of the figure assigned to it,

the particles being individually invisible (as we might say, of
atomic sif(e).

Wemust proceed to distribute the figures whose origins

we have just described between fire, earth water, and air.

Let us assign the cube to earth; for it is the most immobile
of the four bodies and the most retentive of shape, and these

are characteristics that must belong to the figure with the

most stable faces. And of the basic triangles wehave assumed,
the isosceles has a naturally more stable base than the scalene,

and of the equilateral figures composed of them the square

i. The 'fifth construction' has been mentioned almost as an after-

thought, and this paragraph seems to be a footnote suggested by it. Its

point and precise meaning are obscure.
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is, in whole and in part, a firmer base than the equilateral 56

triangle. So we maintain our principle of likelihood by
assigning it to earth, while similarly we assign the least

mobile of the other figures to water, the most mobile to

fire, and the intermediate to air. And again we assign the

smallest figure to fire, the largest to water, the intermediate

to air; the sharpest to fire, the next sharpest to air, and the

least sharp to water. So to sum up, the figure which has the

fewest faces must in the nature of things be the most mobile,

as well as the sharpest and most penetrating, and finally,

being composed of the smallest number of similar parts,

the lightest. Our second figure will be second in all these

respects, our third will be third. Logic and likelihood thus

both require us to regard the pyramid as the solid figure that

is the basic unit or seed of fire ; and wemay regard the second
of the figures we constructed as the basic unit of air, the

third of water. Wemust, of course, think of the individual

units of all four bodies as being far too small to be visible,

and only becoming visible when massed together in large

numbers; and we must assume that the god duly adjusted

the proportions between their numbers, their movements,
and their other qualities and brought them in every way to

the exactest perfection permitted by the willing consent of
necessity.

24. The process of transformation further explained. The

main bulk of each element tends to collect in a particular

region.

From all wehave so far said about the four basic constitu-

ents their behaviour is most likely to be as follows. 1 When
earth meets fire it will be dissolved by its sharpness, and,

whether dissolution takes place in fire itself or in a mass of

air or water, will drift about until its parts meet, fit together

and become earth again; for they can never be transformed

1. Reading a>v nepi 57c, 8.
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into another figure. But when water is broken up by fire or
again by air, its parts can combine to make one of fire and
two of air; and the fragments of a single particle of air can
make two of fire. 1 Again, when a little fire is enveloped in a

large mass of air or water or earth and continues its motion
in the moving mass, its resistance is overcome and it is

broken up, and two particles of fire combine to make a

single figure of air; and when air is forcibly broken up two
and a half of its figures will unite to make up a single figure

of water. In fact we may restate the matter as follows : I.

57 Whenone of the other three is surrounded by fire and cut

up by the sharpness of its angles and edges, (a) the process is

halted if it is reconstituted into fire as none of them can effect

any change in or suffer any change from what is similar to

and identical in character with itself; (b) but the process of
dissolution continues so long as transformation produces a

weaker mass to offer resistance to a stronger one. II. On the

other hand a few smaller particles when surrounded by a

mass of larger ones are broken up and extinguished, and
(a) the process of extinction ceases if they are prepared to

merge into the figure of the predominant mass, when fire

turns into air, air into water; (b) but if while they are so

merging one of the other basic constituents comes in con-

flict with them,* dissolution goes on until they are either

dispersed to their like after complete dissolution under
pressure or else mastered and forced to unite with the pre-

dominant mass, take on its character and combine with it.

It should be added that during the process they all change
their places; for owing to the motion of the receptacle the

main bulk of each constituent collects in its own separate

place, while any part of it which loses its own form and

i. This sentence gives the most precise formulation of the process

by which one element changes into another. Using W, A, F for water,

air and fire, we can say

:

W= F+2A, because in terms of basic triangles, 40 = (2X i6)-|-8.

A = 2F, because in terms of basic triangles, 16 = 2x8.
2. Reading edv 5'efe ravra fy.
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takes on another's is drawn by the shaking to the place of
the one whose form it has taken.

2 5 . The basic triangles are of more than one st\e, which accounts

for the variety of forms taken by the four elements.

Plato commonly uses a word for his elements which means

'kind' or
'

'genus
9

. So e.g. earth is thought of as including all

solids, water as including all liquids. Variety in the si%e of the

triangles is introduced to account for this variety within the

elements.

The precise interpretation of the passage is not easy, and the

reader is referred to Cornford, p. 230 ff.

These are the causes of the formation of the pure primary
bodies. The presence in each kind of further varieties is

due to the construction of the two basic triangles. This

originally produced triangles not in one si2e only, but some
smaller and some larger, the number of sizes correspond-

ing to the number of varieties. So their combinations

with themselves and with each other give rise to endless

complexities, which anyone who is to give a likely account

of reality must survey.

26. Motion and rest are due to disequilibrium between the four

elements, which causes the process of transformation between

the elements {which form a continuum shut in and contained by

the sphere of the heavens) to continue unceasingly.

Wemust also reach agreement about the manner and con-

ditions in which motion and rest arise if the course of our

subsequent reasoning is to be clear. Wehave already said

something about them, but must now add that motion can

never take place in conditions of uniformity. For it is difficult,

or rather impossible, for what is moved to exist without what
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causes its motion, or what is to cause motion without that

which is to be moved ; without them there can be no motion
and they cannot be in equilibrium. So we must assume that

rest and equilibrium are always associated, motion and
58 equilibrium always dissociated; and the cause of disequili-

brium is inequality, whose origin we have already de-

scribed. 1 What we have not explained is how each

constituent body has not been entirely separated of! from the

others and so brought mutual change and interpenetration

to an end. The explanation is as follows. The circuit of the

whole, within which the constituents are comprised, being
spherical and therefore naturally inclined to return on itself,

hems them in and allows no space to remain empty. So
fire has achieved the maximum interpenetration of the rest;

air the second, having the second finest particles ; and so on
with the others. For those with the largest particles leave

the largest gaps in their texture, and those with the smallest

the smallest. So the contraction involved in process of
compression forces the small particles into the gaps left

between the large ones. You thus have a process in which
small particles are juxtaposed with large ones, and the smaller

disintegrate the larger while the larger cause the smaller to

combine, and all are carried, up or down, to their own region;

for a change in size involves a change in the position of their

region. In this way a constant disequilibrium is maintained
which ensures that the perpetual motion of the constituents

shall continue unceasingly.

1. There was no equilibrium in the original chaos (p. 72), and the

account of the transformation of the elements just given has merely
described more precisely the processes of change which result. Weare

now told that though each element tendf :o collect together on its own,
no final separation is possible because they are all hemmed in by the

sphere of the heavens within which they form a continuum as there is

no void.

82



TIMAEUS
Varieties and compounds of the four primary bodies. Plato has

already (p. 8 1) madeprovision for varieties in the four elements,

and be nowproceeds to describe some of them, together with some
compounds of more than one element. 1

27. (a) He starts with a brief section on fire and air.

Next we must notice that there are several kinds offire:

flame; the radiation from flame which does not burn but
provides the eyes with light; and the glow left in embers
after flame has been quenched. So again with air: there is

the brightest variety which we call aether, the muddiest
which we call mist and darkness, and other kinds for which
we have no name, but which are produced by the unequal
sizes of the triangles.

28. (b) Water, liquid and fusible' (e.g. metals).

There are two main types of water*. (1) the liquid and (2)

the fusible.

(1) The liquid is composed of small and unequal basic

units, and so is inherently mobile and easily set in motion
by something else because of its lack of uniformity and the

shape of its figure.

(2) The fusible type is composed of large and uniform
basic units and is therefore more stable and solidified by its

uniformity. But fire penetrates and dissolves it and makes it

lose its uniformity, and in consequence become more mobile;

in that state the pressure of the neighbouring air makes it

1. Plato is not very precise in this and the next sections (28-30), but

he has made the following provision for variety: (1) The four basic

shapes of particles account in general for the differences between the

four elements. (2) Differences in the sb& of particles account for par-

ticular varieties of the elements - e.g. types of fire (27a) and water
(28b). (3) There are substances in which the particles are all of the same
shape but differ in op (e.g. copper, p. 84). Finally there are substances

which contain more than one element or variety of element (e.g. * juices',

which contain water and fire).
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59 spread over the ground. The breakdown of uniformity in

the particles is called melting, and the spreading over the

ground flowing. In the reverse process the fire escapes, but

as it does not pass into a vacuum compresses the neighbour-
ing air which in turn compresses the liquid mass, still in a

plastic state, into the space left by the fire and makes it homo-
geneous. Under pressure the mass regains its uniformity,

which had been upset by the escaping fire, and settles into its

original state. And the loss of fire is called cooling, and the

contraction which follows is called a state of solidity.

Of all these fusible varieties of water, as we have called

them, gold is unique in quality and most highly valued. It is

very dense, being compounded of very fine and uniform
particles, in colour it is yellow and gleaming, and it solidifies

after being filtered through rock. The scion of gold, which
is very hard because of its density and dark in colour, is

called adamant. x

Another variety has particles like gold, but of more than

one size: it is denser than gold and has a small admixture of

fine earth which makes it harder; on the other hand it is

lighter because it has large interstices in it. This formation
is copper ', one of the bright and solidified varieties of water.

The admixture of earth, when the two separate in course of
time, appears on the surface of the metal and is called

verdigris.

It would be a simple task to make a list of other similar

substances, following our principle of likelihood. And if, for

relaxation, one gives up discussing eternal things, it is

reasonable and sensible to occupy one's leisure in a way that

brings pleasure and no regrets, by considering likely ac-

counts of the world of change. So let us now indulge our-

selves and proceed with an account of the probabilities next

in order.

i. Scion: 'shoot of plant, esp. one cut for grafting or planting; des-

cendant', O.E.D. The chief characteristic of anything to which the

Greeks applied the word 'adamant' was hardness. It is uncertain to

what substance Plato is here referring.
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29. (c) Mixtures of water. Refrigeration and 'juices
9

.

We begin with water that is mixed with fire, which is

fine and liquid (it owes its name 'liquid' to its motion and
the way it rolls over the ground), 1 and also yielding because
its bases are less stable than those of earth and give way.
This, when left free of fire and air and isolated, becomes more
uniform and is compressed by the particles leaving it and
solidified. When the process is complete, if it takes place

above the earth the result is hail, if on the earth ice ; when it is

incomplete and the water only half-solidified, the result

above the earth is snow, while on earth the consequent
freezing of the dew is called hoar-frost.

Most of the varieties of water are mixtures, which we call

generally 'juices', because they are filtered through plants;

and because they are mixtures the number of different 60

combinations is large and most of them have no specific

name. But there are four named varieties which contain fire

and are specially conspicuous. (1) Wine, which warms body
and soul together. (2) An oily variety, which is smooth and
splits the visual ray and is consequently bright and gleaming
to the eye and shiny in appearance: 2 pitch, castor oil, olive

oil, and other substances with the same properties. (3) All

varieties which give a natural relaxation to the pores of the

mouth and so produce the sensation of sweetness, to which
the general name honey is given. (4) Lastly, what we call acid,

which burns and dissolves the flesh, a frothy substance quite

distinct from all other juices.

30. (d) Varieties andTmixtures of earth.

Of the varieties of earth, that which has been strained

through water becomes stony substance in the following

way. The water mixed with it is broken down in the process

1. There is a play upon words in the Greek.

2. Cf. pp. 94-5 below.
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of mixture, becomes air, and thrusts up towards its own
region. But the space above it is not empty, and accordingly

it thrusts against the neighbouring air. Under the thrust the

weight of this bears upon the mass of earth, compresses it

violendy, and drives it into the place left by the newly formed
air. The earth so compressed by air becomes insoluble

stone, the finer variety being transparent and composed of
equal and uniform particles, the poorer varieties being the

opposite.

When earth loses all its moisture quickly over a fast

fire the product is more brittle being what we have generi-

eally named earthenware. But sometimes there is some
moisture left and the product, when it cools, is fusible by
fire, being lava. 1

There are two other substances formed in the same way
when water has been extracted in large quantity from a mix-
ture; both are formed of finer particles, both taste salty, and
both become only semi-solid and are soluble in water. The
one, which cleanses from grease or dirt, is soda; the other,

which blends well in various flavours, is salt, a substance

traditionally acceptable to heaven. 2

Some compounds of earth and water are soluble by fire

but not by water, the reason being as follows : (i) Fire and
air do not dissolve masses of earth, because their particles

are smaller than the interstices in the earth's texture, and so
they have plenty of room to pass through without exerting

force and leave it unbroken and undissolved; but particles

of water, being larger than the interstices, have to force their

way through and so break down the earth and dissolve it.

If earth has not been forcibly compressed, only water will

61 dissolve it in this way ; if it has been so compressed, only fire

will dissolve it for nothing else can penetrate it. (2) Water
again, when under extreme compression can be dispersed

only by fire, but when under less compression, by both fire

1. Meaning uncertain: but a parallel with Aristotle {Meteorologica t

383b, 9) suggests that the meaning is 'lava'.

2. Reading Kara v6fiov 6oe, 1.
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and air, air penetrating its interstices, fire also breaking it

down into its triangles. (3) Air under forcible compression
can be resolved only into its basic units, when not so

compressed can be dissolved only by fire. Compounds of
earth and water behave accordingly. So long as the inter-

stices in the earth, reduced in si2e by compression though
they be, are filled with water, particles of water from outside

cannot penetrate them and so flow over them and leave them
undissolved; but the particles of fire penetrate the inter-

stices of the water and have the same effect on it as it has on
earth, and are thus the sole agent that can cause these

compounds to dissolve and melt. Some of them contain

less water than earth, namely glass and fusible stones of all

kinds; some have more water, namely substances with a

consistency like wax and incense.

3 1 . The physical basis of sensation.

{a) Tactile qualities: hot, cold; hard, soft; heavy, light;

smooth, rough.

Wehave now suificiendy illustrated the varieties of sub-

stance due to the shapes, combinations, and mutual trans-

formations of the primary bodies. Wemust go on to explain

how they come to have their sensible qualities. Our argu-

ment must presuppose the existence of sensation, though we
have not yet described the formation of the body and its

properties or of the mortal part of the soul. Yet it is impos-

sible to give an adequate account of them without reference

to sensible qualities and vice versa; and equally impossible

to treat both together. We must therefore assume the

existence of one or other and return later to examine what
we have assumed. To enable us to proceed straight from the

four kinds of body to their sensible qualities, let us therefore

make the necessary assumptions about body and soul.

Let us first see why it is we call fire hot'. Wecan begin by

calling to mind the dividing and cutting effect of it on our
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own bodies ; for we all know that the sensation it gives is a

piercing one. The fineness of its edges, the sharpness of its

angles, the smallness of its particles and its speed of move-
ment - all of which give it the force and penetration to cut

62 into anything it encounters - can be explained when we
remember the formation of its figure; and we may conclude
that its special ability to penetrate and disintegrate our
bodies gives what we call 'heat* its quality and name. 1

Its opposite is obvious enough, but we must not fail to

explain it. When particles of liquids adjacent to the body
enter it they drive out particles smaller than themselves and,

being unable to make their way into the space thus left,

compress the moisture in us, which instead of being without
uniformity and mobile becomes immobile, uniform, and
compressed, and so solidifies. But what is subjected to

unnatural contraction naturally struggles to counteract it,

and this struggling and shaking is called trembling and
shivering, and the name 'cold* is given both to the sensation

as a whole and to what produces it.

'Hard* is anything to which our flesh yields, 'soft' is

anything which yields to our flesh ; and weuse the same terms

generally of things which stand in this relation. Yielding

substances have a small base; but substances which have
square bases and so stand firmest retain their shape most
stubbornly; so also those most highly compressed are most
resistant.

'Heavy' and 'light' can be most easily explained in the

context of an examination of the meaning of 'above' and
'below'. For it is quite wrong to suppose that the universe is

divided by nature into two opposite regions, one 'below',

to which sink all bodies with weight, and one 'above', to

which no body rises of its own accord. For since the universe

is spherical all points at extreme distance from the centre

are equidistant from it, and so all equally 'extremes'; while

the centre, being equidistant from the extremes is equally

'opposite' to them all. This being the structure of the

1. A play upon words in the Greek.
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universe, it would be inappropriate to use the terms 'above'
and 'below* of any of the regions we have mentioned. For
it is not right to describe its central region as 'above* or
'below' but simply as the centre; and the circumference is

not, of course, at the centre, nor does any part of it differ

from any other by being closer to the centre than any part

opposite to it. Indeed, can contrary terms be properly
applied to any completely uniform object ? For if there were
a solid in equipoise at the centre, it would never move
towards any of its extreme points because of their complete 63

uniformity; while if anyone moved round its circumference
he would repeatedly be standing at his own antipodes and
so refer to the same point as both above and below. So,

since as we have said the universe is spherical, there is no
sense in referring to any region of it as 'above' or 'below'.

The source of these terms and their proper application, by
transference from which we have got into the habit of
using them to describe the world as a whole, we may explain

on the following supposition. Imagine a manstanding in the

region of the universe allotted to fire, to which fire tends to

move and in which is the greatest mass of it; suppose him to

be able to detach portions of fire and weigh them in the

scales of a balance, which he raises forcibly into the alien air.

Clearly it requires less force to raise the smaller portion

than the larger; for when two masses are lifted by the same
force the resistance of the larger to the lifting force must be

greater than that of the smaller; and the larger will be said

to be 'heavy' and to tend 'downwards', the smaller to be
'light' and to tend 'upwards'. This is precisely what we
ought to detect ourselves doing in our own region. When
we stand on the earth and try to weigh 1 earthy substances, or

sometimes pure earth, we lift them into the alien air by force

and against their natural tendency, as they cling to the

matter kindred to them. So the smaller mass yields more
readily than the larger to the force applied to it and rises into

the alien element; and we call it 'light' and the region into

x. More literally, 'distinguish between*.
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which it is forced 'above', and use 'heavy* and 'below* in

the opposite sense. These terms must thus be purely relative

because the main aggregates of the basic kinds of matter

occupy opposite regions to each other; and what is light or

heavy or below or above in one region will be found to be
or to become the direct opposite of what has these charac-

teristics in another region or to be angularly inclined to it at

different degrees. The general principle in all cases is that

the tendency of any body to move towards its kindred
aggregate makes it 'heavy', and that the region to which it

moves is 'below', and vice versa.

So much for our explanation of these terms. The qualities

smooth and rough are easy to understand and explain. The
second is due to a combination of hardness and unevenness,

the first to a combination of evenness and density.

32. Pleasure and pain.

There remains one major problem to be dealt with in our
discussion of the bodily sensations as a whole, and that is

how the sensations we have so far described give rise to

pleasurable and painful feelings, and further how various

other processes which give rise to sensation in the parts of
the body may in turn be accompanied by inherent pains and
pleasures.

In any account of qualities sensible or non-sensible we
must remember the distinction we have already made be-

tween substances of a mobile and of an immobile structure;

this is the clue which our investigations should follow. For
what is naturally mobile, when affected by even a slight

impulse, spreads it round, one particle passing it on to

another until it reaches the consciousness and reports the

quality of the agent. By contrast, what is immobile is too

stable to spread or communicate to its neighbours the effect

of any modification it suffers, and so, as the particles do not

pass it on to each other, the original modification does not
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affect the creature as a whole, which remains unconscious of
it. This is what happens with bone and hair and the other
parts of our body which are composed mostly of earth; the

reverse is true of sight and hearing in particular, as they have
in them the highest proportion of the qualities of fire and
air. Pleasure and pain, then, we must think of as follows.

Any sudden and violent disturbance of our normal state is

painful, and a sudden return to it pleasurable; small and
gende disturbances are imperceptible, their opposites per-

ceptible. Processes which take place with ease are in the

highest degree perceptible, but cause neither pain nor
pleasure, for example visual perception which we described

earlier 1 as a physical body formed in daylight in extension of
ourselves. No pain is caused by cuts and burns and other

modifications to which this is subject, and no pleasure by its

return to normal, though from its modifications and its

contact with objects on which it impinges we receive our
clearest and most important perceptions; for no violence is

involved when it is broken or reformed. But organs com-
posed of larger particles, which resist action upon them and
transmit its effects generally, are subject to pleasures and
pains, pains when their balance is upset, pleasure when it is 65

restored. And bodies subject to wastage and depletion which
is gradual, but to sudden large-scale replenishment, are

unconscious of the depletion but conscious of the replenish-

ment, and the mortal part of their soul experiences no pain

but intense pleasure - pleasant smells are a good example.

But when the balance is upset suddenly and restored

gradually and with difficulty the results are the opposite;

of this burns and cuts are a good example.

33. (b) Tastes.

That pretty well covers sensations commonto the body as

a whole and the names given to the agents that cause them.

1. p. 62.
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Wemust now see if we can account for sensations that occur

in particular organs and for their causative agents. Wemust
first explain what we left out in our account of * juices ', that

is, the various sensations peculiar to the tongue. Like most
others they are due to contraction and relaxation, but de-

pend more than others on roughness and smoothness. So
(i) when particles of earth enter the discriminatory passages

which extend from tongue to heart, melt on contact with the

moist and soft flesh and contract and dry the vessels, they

produce, if comparatively rough, a sour taste, if less rough,

a dry taste. (2) Substances which rinse these vessels and
generally act as detergents to the tongue, if their action is

excessive to the point of dissolving the substance of the

tongue, like soda, are all called bitter; but if their action is

less violent than that of soda and the rinsing effect is moder-
ate, they taste salty, and are agreeable to us without any
jarring bitter effect. (3) Things which absorb warmth from
the mouth and are softened by it, become hot and in turn

66 burn what heated them, and rising because of their lightness

to the sense organs in the head, cut everything on which
they impinge, and, because they have this effect, are called

'pungent*. (4) Again there are particles 1 of substances

broken down by decomposition which make their way into

the narrow passages; these particles are duly proportioned

to the earthy and airy particles contained there, which they

stir into motion, causing them to surround each other, one
kind of particle rinding its way into hollows formed by the

other and stretching round it. So hollow films of moisture,

either pure or with an admixture of earth, are formed, and
produce liquid air-containers or hollow spheres of water;

these if pure and transparent are called bubbles, if mixed
with earth and rising in a mass are spoken of as boiling and
fermentation. And what is responsible for these effects is

called 'acid'. (5) An effect opposite to all those thus des-

cribed is produced by an opposite cause. Whenthe composi-
tion of the substances entering the mouth in liquid form is

1. Reading ra yk au 66a, 2.
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akin to the structure of the tongue, they smooth and mollify
its roughened parts, and contract or relax, as the case may
be, any unnatural relaxation or contraction, restoring its

natural state; and any such remedy for states externally

imposed is pleasant and agreeable and has been given the
name * sweet'.

34. (/•) Smells.

So much for tastes. Our faculty of smell has no definite

pattern. All smells are half-formed things, and none of our
regular figures corresponds to any particular smell. The
passages of smell are too narrow for earth and water, and too
wide for fire and air, so none of them is perceptible to smell

;

smells occur when substances are in process of liquefaction,

decomposition, dissolution, or evaporation. They arise in

the intermediate stage of the transformation of water into

air or air into water, and are to be classed as vapour when it is

from water to air. So all are rarer than water but denser than

air. This can be seen when one breathes air in forcibly

through something that obstructs the passage of the breath;

no smell percolates through, but the air comes through de-

void of any smell. These are therefore two groups into 67

which the diversities of smell fall. They have no names and
do not consist of a plurality of definite types ; the only clear

distinction we can make is between the pleasant and un-

pleasant. The unpleasant roughens and does violence to the

whole cavity between crown and navel ; the pleasant soothes

it and restores it agreeably to its natural condition.

3 5 . (d) Sounds.

The third organ of sense which we must examine is

hearing, and we must explain the various sensations oc-

curring in it. Sound may be generally defined as an impulse
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given by the air through the ears to the brain and blood and
passed on to the soul; and the consequent motion which
starts from the head and terminates in the region of the liver

is hearing. Rapid movement produces high-pitched sound,
and the slower the motion the lower the pitch. Regular
motion gives a uniform, smooth sound, irregular motion a

harsh sound. Large and small motions produce loud and
soft sounds. Relationships between sounds we must deal

with later. 1

36. (e) Colours.

There remains a fourth type of sensation which has a
large number of diversities that need classification, diversities

to which we give the general name colour, which is a kind
of flame that streams off bodies of various kinds and is

composed of particles so proportioned to our sight as to

yield sensation. The bare facts about the causes of vision we
have already mentioned. The following is a reasonably

likely account of particular colours.

The particles which impinge on the visual ray from other

bodies are either larger or smaller than those of the visual

ray itself or else the same si2e. If they are the same size they

are imperceptible or as we say ' transparent \ If they are

larger they compress the ray, if they are smaller they pene-

trate it; here there is an analogy with what is hot or cold to

the touch and what is astringent or burning ('pungent' as

we call it) to the tongue, the same effects being produced in a

different medium, and appearing for the reasons given with
a corresponding difference as 'black' and 'white'. Wemust
assign these names accordingly, calling that which penetrates

the visual ray 'white' and that which compresses it ' black '.

Whenanother kind of fire with a faster motion falls on the

visual ray and penetrates it right up to the eyes it forces apart

and dissolves the passages in the eyes, and causes the dis-

1. p. 109.
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charge of a mass of fire and water which we call a tear; this 68

incoming fire meets a fire moving towards it, and the out-

going fire leaps out like lightning while the incoming is

quenched in the moisture. The result is a confusion of all

kinds of colours ; this we call ' dazzling ' and the object which
produces it bright* and 'gleaming'.

Then there is a variety of fire intermediate between these

which reaches the moisture of the eye and mixes with it, but

is not 'gleaming'; the radiance of this fire shining through
the moisture with which it is mingled produces a blood-like

colour which is called 'red'.

Bright mixed with red and white produces orange. There
would be no sense in giving the proportions, even if one
knew them; for one could not be even moderately sure of

giving either necessary proof or reasonable estimate. 1

Red mixed with black and white gives purple, or deep
blue when these ingredients are well burnt and more black

added. Tawny-yellow is a mixture of orange and grey, grey

being a mixture of black and white, while pale yellow is a

mixture of orange and white. White combined with bright

and immersed in deep black produces blue-black, which in

turn produces blue-green when mixed with white, while

tawny-yellow and black yield green.

These examples make it pretty clear by what mixtures we
should represent other colours if we are to preserve our
principle of giving a likely account. But to try to apply an
experimental test would be to show ignorance of the differ-

ence between human nature and divine; for god has the

knowledge and the power that makes him able to blend
many constituents into one and to resolve the resulting

unity again into its constituents, but no mancan or will ever

be able to do either.

i. There is a transition herefrom the blending of light to the mixing
of pigments. Greek colour-words are sometimes hard to identify; the

Greeks seem to have looked at the colour-spectrum in a way different

from ours. Aristotle deals with the colours of the rainbow in Meteor-

ologica III 4, 37b, 7 ff.
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Main Section III. Reason and necessity working together.

37. In the preceding section we have been concerned with the

necessary material constituents of the universe and the physical

processes which go on in them. These processes are subordinate

to the ultimate divine purpose, which makes the best out of
them that it can. In the remainder of our account we shall be

largely concerned with human physiology, where divine purpose

is again the important factor.

The subordinate gods take over from the Demiurge the divine

principle of soul (cf p. 5 8), encase it in the globe of the skull,

and add the mortal parts of the soul to it.

All these things were so constituted of necessity and the

maker of what is fairest and best in the realm of change took
them over when he produced the self-sufficient and perfect

god, using this type of cause as subordinate but himself
contriving the good in things that come to be. Wemust
therefore distinguish two types of cause, the necessary and
the divine. The divine we should look for in all things for

69 the sake of the measure of happiness in life that our nature

permits, and the necessary for the sake of the divine, re-

flecting that without them we cannot perceive, apprehend,
or in any way attain our objective. Now, therefore, that the

two kinds of cause which we need as material for the fabric

of the rest of our account have been sifted out, let us briefly

return to our starting point and retrace the steps that led us

to the point which we have now once more reached, and
then attempt to bring our story to a final conclusion.

As we said at the beginning, these things were in disorder

till god introduced measurable relations, internal and ex-

ternal, among them, to the degree and extent that they were
capable of proportion and measurement. For at first they

stood in no such relations, except by chance, nor was there

anything that deserved the names - fire, water, and the rest -

which we now use. But he reduced them to order, and then

put together this universe out of them, a single living
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creature containing in itself all other living things mortal
and immortal. He made the divine with his own hands, but
he ordered his own children to make the generation of
mortals. They took over from him an immortal principle of
soul, and, imitating him, encased it in a mortal physical

globe, with the body as a whole for vehicle. And they built

on to it another mortal part, containing terrible and necessary

feelings : pleasure, the chief incitement to wrong, pain, which
frightens us from good, confidence and fear, two foolish

counsellors, obstinate passion and credulous hope. To this

mixture they added irrational sensation and desire which
shrinks from nothing, and so gave the mortal element its

indispensable equipment.

38. The mortal parts of the soul. Plato assumes the threefold

division of the soul into reason {here called divine), emotion and
appetite {both here called mortal) which he had made in the

Republic. The emotions are located in the region of the heart,

the appetites in the belly. The function of various organs

described: heart and lung, liver and spleen, intestines.

And since they shrank from polluting the divine element

with these mortal feelings more than was absolutely neces-

sary, they located the mortal element in a separate part of the

body, and constructed the neck as a kind of isthmus and
boundary between head and breast to keep them apart. The
mortal element they secured in the breast and trunk (as we
call it); and since it has a better and a worse part, they 70

divided the hollow of the trunk by inserting the midriff as a

partition, rather as a house is divided into menand women's
quarters.

The part of the soul which is the seat of courage, passion

and ambition they located nearer the head between midriff

and neck; there it would be well-placed to listen to the

commands of reason and combine with it in forcibly restrain-

ing the appetites when they refused to obey the word of
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command from the citadel. They stationed the heart, which
links the veins and is the source of the blood which circulates

through the body's members, in the guardroom, in order
that when passion was roused to boiling point by news of
wrong being done, whether by external action or internally

by the appetites, commands and threats should circulate

quickly through the body's narrow ways, and any sentient

part of it listen obedientiy and submit to the control of the

best. And because they knew that the swelling of the heart

which makes it throb with suspense or anger was due to fire,

they devised relief for it in the structure of the lung, which
they made soft and bloodless, full of cavities like a sponge,

and so able, by absorbing breath and drink, to provide
relief and ease from the heat. For this reason they cut the

channels of the windpipe to the lung and set it round the

heart like a cushion, so that when passion was at its height,

the heart would beat against something yielding, be re-

freshed, and so because less distressed better able to assist

courage in the service of reason.

The appetite for food and drink and other natural needs

of the body they located between the midriff and the region

of the navel, building in the area a kind of manger for the

body's food; and they secured appetite there like a wild

beast, which must be fed with the rest of us if mortals were
to exist at all. And they put it in this position in order that

it might continue to feed at its stall, but be as far as pos-

sible from the seat of deliberation, and cause the least pos-

sible noise and disturbance, so leaving the highest part of us

to deliberate quietly about the welfare of each and all. And
knowing that it would not understand reason or be capa-

ble of paying attention to rational argument even if it be-

came aware of it, but would easily fall under the spell of

images and phantoms by day or night, god played upon this

weakness and formed the liver, which he put into the crea-

ture's stall. Hemade it smooth and close in texture, sweet and

bitter, so that the influence of the mind could project

thoughts upon it which it would receive and reflect in the
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form of visible images, like a mirror. Whenthe mind wants
to cause fear, it makes use of the liver's native bitterness and
plays a stern and threatening role, quickly infusing the whole
organ with bitterness and giving it a bilious colour; at

the same time it contracts the liver and makes it all wrinkled
and rough, bending and shrivelling the lobe, blocking and
closing the vessels leading to it and so causing pain and
nausea. By contrast, gentle thoughts from the mind produce
images of the opposite kind, which will neither produce nor
have connection with anything of a contrary nature to their

own, and so bring relief from bitterness, using the organ's

innate sweetness to render it straight and smooth and free,

and making the part of the soul that lives in the region of the

liver cheerful and gentle, and able to spend the night

quiedy in divination and dreams, as reason and under-
standing are beyond it. For our makers remembered that

their father had ordered them to make mortal creatures as

perfect as possible, and so did their best even with this base

part of us and gave it the power of prophecy so that it might
have some apprehension of truth. And clear enough
evidence that god gave this power to man's irrational part

is to be found in our incapacity for inspired and true pro-

phecy when in our right minds ; we only achieve it when the

power of our understanding is inhibited in sleep, or when
we are in an abnormal condition owing to disease or divine

inspiration. And it is the function of someone in his right

mind to construe what is remembered of utterances made in

dream or waking by those who have the gift of prophecy and
divine inspiration, and to give a rational interpretation of

their visions, saying what good or evil they portend and for 72

whom, whether future, past, or present. It is not the

business of any man, so long as he is in an abnormal state,

to interpret his own visions and utterances; there is truth in

the old saying that only a sane man can attend to his own
concerns and know himself. Hence the custom of setting up
spokesmen to pronounce judgement on inspired prophecies

;

they are sometimes called prophets by those who are ignor-
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ant that they are in fact not prophets, but expounders of
riddling oracles and visions, and so most exacdy called

spokesmen of those who prophesy.

Such then, is the nature and position of the liver, which
enables it to carry out its function of prophecy. So long as

any creature is alive, the liver gives comparatively clear

indications, but after death it becomes blind and its signs too

obscure to convey any clear meaning. The structure and
position of the organ immediately on its left enable it to

keep the liver bright and clean, like a duster kept handy to

clean a mirror. For the spleen, whose texture is hollow and
bloodless, absorbs and clears away any impurities which
occur in the region of the liver because of diseases in the

body. When filled with these impurities it becomes swollen

and infected, but when the body is purged it subsides and
resumes its original state.

That concludes our account of the mortal and divine parts

of the soul, where they are placed and with what organs and
why. Only divine confirmation would justify us in asserting

its truth ; but wemayventure to claim now, and still more on
further reflection, that it is likely, so let us do so. Our next

topic must be pursued on the same principles ; it is the way in

which the rest of the body came to be. Its constitution

can best be viewed with the following considerations in

mind. Those who framed our species knew how ungovern-
able our appetite for drink and food would be, and how we
should out of sheer greed consume more than a moderate or

73 necessary amount; in order therefore to prevent our rapid

destruction by disease and the prompt and untimely dis-

appearance of our species, they made the lower belly, as it is

called, into a receptacle to contain superfluous food and
drink, and wound the bowels round in coils, thus preventing

the quick passage of food, which would otherwise compel
the oody to want more and make its appetite insatiable, so

renaering our species incapable through gluttony of
philosophy and culture, and unwilling to listen to the

divinest element in us.
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39. The main structure of the humanframe.
The marrow (regarded as life-substance and seed).

Bone, flesh, and the other tissues were constituted as

follows. Their starting point was the formation of the

marrow; and the bonds of life, which tie soul and body
together and are the roots of the mortal creature, were made
fast in the marrow which was itself formed of other materi-

als. From each particular type of triangle the god set aside

those that were smooth and unwarped and so able to pro-
duce the purest fire, water, air and earth; these he mixed
in due proportion to produce marrow, as a kind of universal

seed for mortal creatures of every kind. In it he firmly

implanted the different kinds of soul, dividing the marrow
in his initial distribution into as many different varieties and
the particular forms as it was destined to bear. And he
moulded into spherical shape the part of the marrow (the

ploughland, as it were) that was to contain the divine seed

and called it the brain, indicating that when each creature

was completed the vessel containing the brain should be the

head. 1 The rest of the marrow that was to contain the mortal

parts of the soul he divided into long, cylindrical sections,

called by the general name 'marrow', to which the whole
soul was anchored. And round brain and marrow, for which
he first constructed a bony protective covering, he went on
to frame our whole body.

40. Bone, sinews, and flesh; distribution of flesh on the frame;

skin, hair, and nails.

He put bone together as follows. He sifted out earth that

was pure and smooth, kneaded it and steeped it in marrow;
next he placed it in fire and then again into water, then back

into fire and then again into water, and by this repetition of

the process tendered it insoluble by either. From the result-

1. In Greek the words for * brain* and 'head' arc similar.
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74 ant substance he formed a spherical bony sphere to contain

the brain, having only a narrow outlet: and to surround the

marrow in neck and back he moulded vertebrae from it and
balanced them like pivots through the whole span of the

trunk, starting from the head. The seed was thus entirely

fenced in and protected by a bony container, jointed to

provide for movement and flexibility, in whose construction

the property of Difference kept the parts distinct. But he
thought that the constitution of bone was unduly brittle and
inflexible, and that when subjected in turn to heat and cold

it would mortify and destroy the seed within it, and for that

reason devised the sinews and flesh. The sinews bind all the

limbs together, and by contracting and relaxing enable the

body to bend and stretch about its joints. The flesh was to

serve as a protection against heat and a shelter against cold,

besides being a kind of padded garment to cushion us softly

and gently against falls; it also contained warm moisture

and so was able to provide a cooling system of its own in

summer by sweating out this moisture over the whole body,
and a reasonable protection against the assaults of the en-

veloping frost in winter by its internal warmth. With this in

mind he who modelled us composed our flesh, soft and full of
sap, by making a suitably proportioned compound of water,

fire and earth, and adding a ferment of acid and salt to the

mixture ; the sinews he madefrom an unfermented mixture of
bone and flesh, producing a substance intermediate between
the two and adding a yellow colour. The sinews are thus

tenser and tougher than flesh, but softer and more elastic

than bone. The two of them the god wrapped round bones
and marrow, tying the bones together with sinews, and
making a shelter for them with flesh. The bones which were
most alive 1 he gave the thinnest covering of flesh, and those

least alive the thickest and most plentiful; and he caused
little flesh to grow at the joints of the bones, except where
reason required it. His purpose was, firstly, to avoid making
the body clumsy and immobile by hindering the movement

i. i.e. contained most of the life-substance, marrow.
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of the joints, and, secondly, to avoid making it insensitive

because of the thickness of many superimposed layers of
flesh, so hampering memory and receptiveness of mind.
So thigh and shin, hips, upper and lower arm, and other 75

bones within the body that are unjointed or devoid of
intelligence, because they contain little soul in their marrow,
are well covered with flesh; but parts where there is in-

telligence are, in general, less well covered, though there are

exceptions like the tongue where the flesh is itself formed for

the purpose of sensation. For it is one of the limitations of
the human frame with which we are necessarily born and
which grows with us that thickness of bone and abundance
of flesh cannot be combined with quickness of perception.

For if these two characteristics were able to coincide they

would certainly have done so in the structure of the head,

and with a head fortified with flesh and sinew human life

would have been twice or many times as long as at present,

as well as healthier and more free from pain. As it was, those

who produced our species had to work out whether to

produce a longer-lived but inferior type or a shorter-lived

but superior, and decided that a shorter and better life was in

all respects preferable to a longer but poorer one. So they

covered the head with thin bone, but not with flesh or sin-

ews, because it had no joints ; which is why the head attached

to man's body combines a large degree of perceptiveness

and intelligence with a much smaller degree of structural

strength. On the same principles and in the same way the

god fastened sinews uniformly in a ring round the neck at the

base of the head, and tied the end of the jaw bones to them
just under the face; the remainder he distributed among the

various limbs to hold the joints together. The mouth was
given by our makers its present equipment of teeth, tongue,

and lips because this was both necessary and for our good;
what enters the mouth is necessary, in the sense that the food

it takes in is necessary to nourish the body, what goes out of

it is good in the sense that the outgoing stream of speech is

the servant of intelligence and so the highest and best of all
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streams. They were also unable to leave the bone of the

skull bare because of the extremes of seasonal heat and cold,

but could not let it become dull and insensitive under a

76 heavy shelter of flesh. So without drying up entirely, the

flesh formed a loosely-fitting film which we now call skin;

this film closed in on itself and grew round over the head to

cover it owing to the action of the moisture in the brain,

which made its way up through the sutures, damped the

skin and made it close up into a kind of knot on the crown.
(The sutures are of very different patterns owing to the

varied action of the circles and the nourishing material, being

greater or fewer in number according to the intensity of the

struggle 1 between the two.) This covering of skin was
pricked all over by the fire of the divine part,* and the

moisture made its way out through the perforations. Such of
it as was pure liquid and heat escaped, but that mixed with the

ingredients from which the skin was made was driven out-

wards and stretched into a long external thread whose
fineness was equal to the size of the puncture; but the pres-

sure of the surrounding air slowed up its motion and made it

coil up under the skin and take root there. This is the process

that caused hair to grow on the skin; it is a fibrous sub-

stance of the same nature as skin, but harder and denser

because of the felting process caused by refrigeration, a

process which operates on each hair as it emerges from the

skin. Our maker thus gave us shaggy heads, using the

physical means we have just described, but with the in-

tention of providing an alternative form of shelter to flesh to

shield the brain; for hair is light, and provides adequate

shade in summer and protection in winter without hindering

quickness of perception. And where fingers and toes were
finally knitted up, a mixture of sinew, skin, and bone
combined to form, when dried out, a single hard covering.

These were the physical means used to make it, but its

1. Cf. p. 60.

2. i.e. the brain; the marrow composing the brain appears to contain

fire (p. 101).
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governing purpose looked to future creations. For those

who framed us knew that later on womenand other animals

would be produced from men, and that many creatures

would need claws and hoofs for different purposes ; so they

provided the rudiments of them in menat their first creation,

and for this reason and by these means caused skin, hair and
nails to grow at the extremities of the limbs.

41. Plants.

The parts and limbs of the mortal creature were thus 77
brought together into a whole which must of necessity live

its life exposed to fire and air, be worn away and wasted by
them, and finally perish. And to support it the gods devised

and brought into being a substance akin to it, but with differ-

ent form and senses, another kind of living thing, trees,

plants and seeds. These we have today schooled and
domesticated to our purposes by agriculture, but at first

there were only the wild varieties, which are the older of the

two. Everything that has life has every right to be called a

living thing ; and the group of which we are speaking has the

third sort of soul, which wehave located between midriff and
navel, and which is without belief or reason or understand-

ing but has appetite and a sense of pleasure and pain. It is

always entirely passive ; its formation has not allowed it to

perceive and reflect on its own nature, 1 by revolving in and
about itself, rejecting motion from without and exercising

a motion of its own. So it is a creature with a life of its own,
but it cannot move and is fixed and rooted because it has no
self-motion.

1. Reading <f>voiv»
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4 2 . Digestion and respiration. In reading this section it must be

remembered that there was very little knowledge of human
anatomy in Plato's day; and the reader is well advised to follow

Cornford's advice, forget anything he knows about human anat-

omy, and in that state of ignorance try to follow Plato's

description step by step. There are two main elements in it: (a)

the analogy of the fish-trap (b) the theory of circular thrust.

When the higher powers had thus produced plants for us

inferior creatures to feed on, they cut in our body a system of
conduits, like water channels in a garden, to irrigate it with
incoming moisture. First beneath the covering of skin and
flesh they cut two veins along the back, like two water pipes,

corresponding to the two sides of the body, right and left;

these veins ran down beside the spine, to give vigour to the

life-giving marrow which lay between them and to facilitate

by their downward flow the even distribution of moisture

to the rest of the body. Next they cut the veins in the head
and wove them through one another in opposite directions,

left to right and right to left, to help the skin in binding the

head to the body as there were no sinews 1 holding it round
the crown, and to ensure that sensations from either side

should be conveyed to the whole body.

42. (a) The fish-trap.

They went on to contrive their irrigation system in a way
that we shall best understand if we first agree on the follow-

ing principle. All bodies composed of smaller particles are

impervious to larger ones, but those composed of larger

ones are not impervious to smaller; fire is composed of the

smallest particles, and consequently penetrates water, earth

and air and any bodies composed of them, which cannot
remain impervious to it. The same principle must be applied

1. Cf. p. 103.
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to the belly, which retains the solids and liquids it receives,

but cannot retain air and fire whose particles are smaller
than those of its own structure. The god availed himself of
this in arranging the irrigation of the veins from the belly.

Hewove a network of air and fire, like a fish-trap, with two

figure 6 FIGURE 7

The fish-trap. The fish-trap described is constructed on the principle

used in the common lobster-pot. But the narrow entrance is contrived
by inserting a separate funnel into the main body of the trap: Fig. 6.

The trap is then transferred to the human body as illustrated in Fig. 7.

The funnel, internally, leads to lungs and belly, and has a double exit,

through mouth and nose, the exit through the nose being again

subdivided.

funnels at its entrance, one of which was again double;

from the funnels a network of reeds (as it were) extended
right round to the far end of the structure. The interior of
the network he made of fire, the funnels and the main frame-

work of air. This structure he took and set it round the

living creature he had formed. He inserted the two funnels

into the mouth, and extended one of them downwards into

the lung by way of the windpipes, and the other alongside the
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windpipes into the belly. The first channel he split again and
brought the two subdivisions out together by way of the

nostrils, so that when the other channel by way of the mouth
was not working, there would be an alternative source of
supply. The main part of the fish-trap he attached round the

hollow of our body, and gave the whole an alternating

movement, a flow into the funnels (gentle, as they are made
of air) being followed by a flow back, while the network
correspondingly sinks in or out through the body, which is

porous, and the attached rays of the internal fire follow the

movement of air in either direction. 1 This movement
continues so long as the mortal creature survives, and is the

process to which we say the names inhalation and exhala-

tion have been given. This whole action and reaction results

in our body being fed and kept alive by moisture and
refrigeration. For the internal fire follows the air in its move-
ment (being structurally connected with it) and, as it surges

79 in and out, enters the belly and takes hold of the food and
drink there, breaks it up small and disintegrates it, and
carries it through the channels along which it passes, dis-

charging it into the veins like water from a spring into

conduits and making the currents in the veins flow through
the body as if through an aqueduct.

42. (b) Circular thrust. The basis of the theory is that in a

world in which there is no void, movement can only take place

by a process of mutual replacement of one substance by another.

But the Greeks had no idea of momentum, believing that all

motion required the continuous exercise of force, and the theory

was also used {by Aristotle as well as by Plato) to account for

the motion of projectiles, as well as for other processes listed

here.

1. The material of the 'network* is fire and air which can pass in and
out through the pores of the flesh, which is made of coarser material.

And in some way not easy to visualke in detail the inner parts of the

network are made of fire, the outer parts of air.
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But we must look again at the process of respiration and

see what causes it to take place as it does. Since there is no
void into which a moving body can move, but the breath

does move out of our body, it follows clearly that it does
not move into a void but displaces the adjacent air. This
process of displacement is continuous, and so of necessity

the air is thrust round into the space originally vacated by
the breath ; this it enters and refills, replacing the breath. The
whole process is continuous and circular and due to there

being no void. So the chest and lungs when they expel the

breath are filled again by the air surrounding the body, which
is driven in through the porous flesh by the circular thrust;

and when the flow of air is reversed and moves out through
the body it in turn thrusts the breath round and in through
mouth and nostrils. The original cause of these processes

is as follows. In every creature the blood and veins are the

hottest part, constituting a kind of internal source of fire. So
in our simile of the fish-trap we said that all the inner parts

were woven of fire, the external of air. Heat, we must agree,

moves out to its like in its own region. And as there are two
outlets, one through the body, the other through mouth and
nostrils, when heat moves in one direction it gives a thrust

in the other; and the air so thrust falls into fire and is heated,

while the air which moves out is cooled. And as the air

which enters by either outlet rises in temperature, it recoils

because of its greater heat and moves towards its like, thrust-

ing air round to the other passage. This air again is similarly

affected and reacts in the same way, and the two impulses set

up a continuous cycle of action and reaction which produces

our inhalation and exhalation.

The action of cupping glasses, the process of swallowing,

and the behaviour of projectiles discharged either into the 80

air or along the ground, are to be explained on the same
principle; so also are sounds which seem high or low accord-

ing to their speed of travel and concordant or dissonant

according to the correspondence or lack of correspondence

in the motions they set up in us. The slower sounds when
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they catch up with the motions of the faster sounds which
arrived earlier find these dying away and already correspond-

ing to the motions which they themselves impart on their

arrival; when they do arrive they do not cause discord by
introducing a fresh motion, but produce an experience in

which high and low are blended, because the slow motion
now beginning corresponds with the faster one just coming
to an end. So they give a thrill to fools and true enjoyment to

the wise by reproducing divine melody in mortal move-
ments. Other examples are any stream of flowing water,

the fall of thunderbolts, and the puzzling attraction of amber
and lodestone. In fact there is no ' attraction \ Proper
investigation shows that there is no void and that circular

thrust operates in all these instances ; the various bodies part

or come together in the course of mutual interchanges of
position and what seems like magic is due to the complication

of their effects on each other.

It is in this way and by these means, as we said before, that

the process of respiration takes place, from which this

digression started. Fire cuts up our food, and as it ebbs and
flows within the body with the motion of the breath, its

ebb and flow fill the veins with the cut-up food which it

pumps into them from the belly. And this process keeps the

streams of nourishment flowing through the body of all

animals. The mixture of particles newly cut from kindred
substances - fruit and vegetables which god caused to grow
to provide food for us - contains all sorts of colours but is

mainly pervaded by a red hue, the result of the operation of
fire which stains it as it cuts it up. This is how the blood, as

we call it, which runs in our body, gets the colour we have
described; it feeds the flesh and the whole body, whose

81 parts draw on it to replenish their loss by depletion. Re-
placement and wastage take place on the universal principle

by which like always moves to like. For the elements around
us are constantly breaking down the human body and dis-

tributing each type of constituent to its like; so analogously
the constituents of the blood, broken up small and sur-
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rounded by the living organism as by a containing heaven,
must of necessity move to the universal rhythm, each frag-

ment moving to its like and replenishing previous wastage.

43 . Normal growth and decay; natural death.

Decline is caused by excess of wastage over intake, growth
by the opposite. And when the structure of the creature is

new, and the triangles of its constituent elements fresh from
the workshop, as it were, they are locked firmly together,

though the consistency of the whole aggregate is soft,

having been recently formed of marrow and fed on milk.

So the triangles composing the food and drink which it

takes into itself from outside are older and weaker than

those in itself, which are new and break them up and absorb

them, feeding the creature on substances like its own and
making it grow. But when the root of the triangles is

loosened by the many trials they meet in the course of time,

they can no longer cut up into their own likeness the

triangles of the food taken in, but are themselves easily

broken up by the newcomers ; and in the process the creature

fails and declines into the condition which we call old age.

Finally, when the bonds of the triangles in the marrow fail

and part under the stress, the bonds of the soul are also

loosened; and when this happens in the course of nature the

soul departs gladly - for everything that takes place naturally

is pleasant, whereas what is contrary to nature is painful. So
a death by disease or injury is painful and unwelcome, but

one that brings life to its natural close by old age is of all

deaths least distressing and brings more pleasure than pain.

44. Diseases of the body, (a) Due to lack of balance between the

four elements.

The origin of diseases should be obvious. The body is 82
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composed of four elements - earth, fire, air and water; and
disorders and diseases are caused by an unnatural excess or

deficiency of any of them, by their shifting from their

proper place to another, by any part of the body taking in an
unsuitable variety either of fire or another element (for there

are several varieties of them), and by similar disturbances.

For if there is any unnatural formation or change of place

in the elements, parts that were cool become heated, the

dry becomes moist, what was light becomes heavy, and
every kind of change takes place. The only way, in fact, in

which good health can be maintained is for replacement and
waste to be uniform, similar and on the same scale; any
trespass beyond these limits in the process will give rise

to all kinds of change, and to endless disease and deteriora-

tions.

44. (b) Diseases of the 'secondary formations
9 - marrow, bone,

flesh, sinew, blood.

And as there are secondary formations in nature, it is

possible to discern a second category of diseases. Marrow
and bone and flesh and sinew, and, in a different way, blood,

are all composed of the elements and though most diseases

affecting them are caused in the way just described, the worst
disorders are due to deterioration caused by reversal in the

process of their formation. In the ordinary course of nature,

flesh and sinew are formed from blood, sinew from the

fibrine to which it is akin, flesh from the coagulation of what
is left when the fibrine is removed. From sinews and flesh

again proceeds a viscous oily fluid which glues the flesh to

the bones as well as feeding the growth of the bone round
the marrow; finally the purest part, consisting of the

smoothest and most flexible triangles, filters through the

thickness of the bone from which it distils in drops and
waters the marrow. When the process takes place in this

order the normal result is health, when the order is reversed it
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is disease. When flesh decomposes and the result of the
decomposition is discharged back into the veins, the blood
in the veins is extensively mixed with air and takes on a

variety of colours and bitternesses, as well as acid and salty

qualities, and develops bile, serum, and phlegm of all sorts.

These undesirable and corrupt products first destroy the

blood itself, and as they circulate through the veins provide
no nourishment for the body and no longer maintain the

natural orderly sequences; they conflict with each other 83

because of their mutual antipathy, they attack any constitu-

ent of the body that stands firm and sticks to its post, and
spread destruction and decay. When the decomposing flesh

is of old formation, it resists concoction and turns black

under long exposure to high temperature; it is eaten right

through, turns bitter in consequence, and becomes an
attacking agent dangerous to any part of the body as yet

uncorrupted. Sometimes it remains black but acquires

acidity, losing its bitterness which is largely refined away;
sometimes it retains its bitterness but an infusion of blood
gives it a reddish tinge which combines with the black to

produce a bilious colour ;
x finally, when the flesh decomposed

by the inflammation is of new formation, yellow colour and
bitterness are combined. The common name of all these

products is bile, a namegiven either by doctors, or by some-
one capable of looking at a variety of phenomena and seeing

a generic similarity which calls for a single name; the

sub-species commonly recognized are each identified

according to its particular colour.

As to serum, that of the blood is a mild lymph, but that of

black and acid bile, when heat gives the mixture a saline

quality, is a dangerous substance known as acid phlegm.

There is a further substance that results from the decompo-
sition of young and tender flesh in combination with air.

This substance is inflated by air and enveloped by moisture

to form bubbles which are individually too small to be seen,

but visible in the mass,when they form froth, which looks

1. Reading x ^** 83 b, 6.
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white. The result of this decompositon of tender flesh in

combination with air we call white phlegm. Phlegm newly

formed produces lymph in the shape of sweat and tears and

similar liquids daily excreted.

All these substances, then, are instrumental in producing

disease, when the blood, instead of being replenished by
food and drink in the natural way, draws its increase from
the opposite source contrary to the ordinary course of

nature.

When the various kinds of flesh are broken down by
disease, but their foundations remain firm, the damage is

84 only half done, for recovery is easy. But when the fluid 1

that binds flesh and bone together is diseased and no longer

separates from flesh and sinew to feed the bone and bind the

flesh to it, but degenerates owing to an unhealthy way of life

from its proper oily, smooth, viscous state into a rough,

saline, parched condition, then the whole affected substance

breaks away from the bones and crumbles into flesh and
sinew, and the flesh, falling away from its roots leaves the

sinews bare and full of brine, and falls back into the blood-
stream where it aggravates the disorders already described.

Grievous as these afflictions of the body are, it is still

worse when the cause of the trouble is more deep-seated.

For example, thickness of the flesh may not allow the bone
to breathe adequately. The consequent overheating causes

the bone to decay, mortification sets in and it cannot absorb
the fluid which feeds it; by a contrary process bone then
dissolves back into fluid, fluid into flesh, flesh into blood,
and the type of disorder produced is still more virulent than
those already mentioned. But the worst case of all is when
the marrow itself becomes diseased because of some de-
ficiency or excess; the whole of the normal functioning of
the body is then reversed and the most serious and fatal

diseases result.

1. Reading vdfia in 84a, 2; but the reading and sense are uncertain.
Wehave been told above (p. 112) that this fluid is produced from
'sinews and flesh*, and I have translated accordingly, ignoring lvG>v.
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44. (c ) Diseases caused by breath, phlegm, and bile.

Next we must consider a third class of diseases which may
be subdivided into those caused (1) by breath, (2) by phlegm,
(j)bybile.

(1) Whenthe lung, which provides the body with breath,

is blocked by rheums and its passages choked, the breath

does not reach some parts of the body, which putrify from
lack of air; other parts have too great a supply of air which
forces its way through the veins and contorts them, dis-

solves the body and is intercepted by the central barrier of
the diaphragm. This causes a large number of painful dis-

orders, often accompanied by copious sweating. And when
the flesh disintegrates air is formed in the body and being
unable to escape causes the same acute pain as if it had been
introduced from outside, particularly when it gathers round
the sinews and connected veins and swells up, pulling back
the tendons and sinews attached to them. From the tension

so produced the consequent disorders are called tetanus and
opsithotonus. Their cure is difficult; they are generally

resolved by supervening fever. 85

(2) White phlegm if trapped in the body is dangerous
because of the air in the bubbles ; it is less serious if it finds an
outlet, though it disfigures the surface of the body by pro-

ducing white patches and similar complaints. Mixed with

black bile it can overlay and confuse the divine circles in the

head; if this happens in sleep the effect is comparatively mild,

but an attack in waking hours is more difficult to throw off.

And as the sacred part is affected, the disease is appropriately

called
c

sacred'. 1 Acid, saline phlegm is the cause of all

disorders involving a discharge; these have a variety of

names corresponding to the variety of parts affected.

(3) All kinds of inflammation (so called from the burning

and heat which characterizes them) are caused by bile. If the

bile finds an outlet it produces various external eruptions;

if it is trapped inside, it produces many types of fever. The

1. Epilepsy.
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worst is when it mixes with pure blood and causes disorder

in the fibrine. The fibrine is distributed through the blood to

secure a proper consistency and prevent it becoming so

liquid owing to heat that it would run away through the

porous texture of the body or so thick that it would be too

sluggish to circulate in the veins. The normal composition of
the fibrine preserves the right balance. And indeed if the

fibrine from the blood of a corpse already cold is collected,

the remaining blood runs out ; but if it is left it soon congeals

the blood with the assistance of the surrounding cold. This
being the action of fibrine on blood, bile which was origin-

ally blood and now dissolves back into blood from flesh,

on its first entry into the blood-stream in small quantities,

hot and moist, is congealed by the action of the fibrine, and
this and the unnatural loss of heat cause internal chill and
shivering. As the flow of bile increases, its heat overcomes
the fibrine and throws it into seething confusion; and if it

finally succeeds in getting the upper hand, it penetrates to

the marrow, burns through the soul's mooring-cables and
sets it free, but if there is less of it and the body resists dis-

solution, the bile is moistened and expelled from the body
either through the pores generally, or, if it is forced through
the veins into the upper or lower belly, in the consequent
diarrhoea, dysentery and similar disorders, in the course of

86 which it is expelled from the body like an exile in a civil

war.

44. (d) Note on fevers.

Abody that has fallen sick owing to excess of fire produces
continuous heat and fever; excess of air causes quotidian

fever, of water tertian, water Jseing more sluggish than air

and fire. Earth, the most sluggish of the four, needs four

times as long to be purged and causes quartan fevers, which
are hard to shake off.
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