THE EFFECT OF A SIMILE: EMPEDOCLES’ THEORIES
OF SEEING AND BREATHING

I

A curious irony hangs over the two similes of the lantern and the clepsydra which
Empedocles used to describe his theories of seeing and breathing ( frr. 84 and 100). Similes
were a feature of Empedocles’ style, and it is clear that on these two in particular he has
lavished considerable care. They have been preserved in their entirety, as almost the
longest continuous quotations which Aristotle makes from any author. Despite such
auspicious beginnings, these two similes have proved peculiarly resistant to modern
attempts at interpretation. The reason for this, I shall try to show, is that certain features
in the two similes took on a spurious significance as a result of Plato’s remodelling of
Empedocles’ theories. Difficulties of interpretation have been caused by trying to read
back these innovations of Platonic theory into details of the similes that in their original
context were fortuitous and inessential.!

II

In Plato vision occurs when fire leaves the eye and joins fire outside to form a single
compacted body, along which movements from the visible object are communicated as
sensations to the eye.2

According to Theophrastus, Empedocles explained vision as the result of effluences
which are given off from objects and enter the appropriate pores of the eye. Dark
effluences enter the watery pores of the eyes, and bright effluences enter the fiery pores of
the eye. As I have tried to show in an earlier article, Empedocles distinguished good and
bad vision, by day and by night, for eyes with a predominance of fire and for eyes with a
predominance of water. Good vision results when the dark and light elements which
enter the eye are equally balanced. Poor vision results either when there is too much fire
in the eye, so that we are dazzled, or when there is too much water in the eye, so that our
vision is dimmed. In the whole of his detailed and one would have thought exhaustive
account, Theophrastus says nothing about fire leaving the eye as a factor in the act of
vision.3

In the course of an argument in the De sensu Aristotle associates Empedocles with Plato.
He says that, as well as explaining vision by effluences from the object seen, Empedocles
also explained vision as Plato did, by the action of outward-flowing fire.4
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Elementary cognition 20.

4 Aristotle De sensu 437b10—438a5.
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The usual response to Aristotle’s remarks has been to attribute a synthesis of these two
explanations to Empedocles, on the lines of Plato’s theory in the Timaeus. But before we
do this, the context and the form of Aristotle’s remarks require careful consideration.?

Aristotle’s own theory is that the eye is made of water, which manifests the character
of transparency, 76 Siagarés. Aristotle sees the opposition to this view as coming from two
sides. There is first a direct contradiction by those who say that the eye is made of fire.
There is secondly an apparent, but only an apparent, anticipation of Aristotle’s theory by
Democritus, who also said that the eye was made of water, but without any reference to
transparency.®

Our concern is with the first half of this opposition.
say that the eye is made of fire falls into two parts.

Aristotle’s answer to those who

1. First, Aristotle gives his own explanation of the bright spots that appear to
flash from the eye when the eyeball is pressed or is moved quickly in the dark; for this,
he asserts, was the phenomenon which had led ‘everyone’ to think that the eye was
fiery.”

2. Secondly, Aristotle objects that if, as on Plato’s theory, we see by fire leaving
the eye, then we should be able to see at night-time, 437b10-14: émei €l ye wip v
(sc.0 opbarucs), kabdmep *Eumedokdis ¢mol kal &v 76 Tipaiw yéyparrar, kai ovvéBawe 76
opdv éovros domep €k Aaumtijpos ToD Pwrds, Sia Ti ob kal év TG ordTel édipa. av 1) Sus;

In each of these primary formulations there are two points which Aristotle attributes
to his opponents: that the eye is made of fire, and that fire leaves the eye. The force of
Aristotle’s arguments is directed exclusively to the latter point. Aristotle is concerned to
show, in the first case, that fire need not leave the eye, and in the second case that it cannot
do so. On these grounds he supposes that his reader (or listener) will be persuaded that
the eye need not be, and cannot be, made of fire.

The first formulation does not require the fire which leaves the eye to have any function
beyond that of explaining the bright spots that appear when the eyeball is pressed or
moved quickly in the dark. The answer to Plato requires that the fire which leaves the
eye should be responsible for the act of vision. Verbally, the two parts of Aristotle’s
answer are run closely together. The statement of Plato’s theory in the conditional clause
el ye is contained within and is dependent upon the clause émel, which is itself gram-
matically subordinate to the concluding sentence of Aristotle’s own account of the
phenomenon of pressing or moving one’s eyes.

Mention of Empedocles is restricted to the conditional clause i ye. Empedocles’
influence does not properly extend even to the major subordinate clause, émel, for the
continuation of Aristotle’s argument is limited specifically to the version of the theory given
in the Timaeus, 437b14 fl.: 70 & dmooBévolfar ddvar év 1@ ordrer éfwodoav (sc. v Sfuw),
@omep 0 Tipatos Aéyer, kevdy éoti mavtedds: (s yap dmdofeois ¢pwrds éorw; k.T.A.

Even within the minor subordinate clause, €i ye, Empedocles is strictly associated only
with the first point, that the eye is made of fire. Empedocles’ association with the second

5 A synopsis of earlier views is provided in note 3
Pp. 1579 below. References to works cited in note
3 are given elsewhere in an abbreviated form.

Bignone and Cherniss are exceptional in denying
any part to outward-flowing fire in Empedocles’
explanation of the act of vision, see p. 145 n. 28
below, and ¢f. note 3 p. 159 below.

Miss Millerd and Professor Guthrie are exceptional
in allowing outward-flowing fire a place in Em-
pedocles’ explanation of vision, but in refusing to

synthesise this with an explanation in terms of
effluences flowing from the object seen, see NOTE 3
PP 157-9 below, and ¢f. p. 142 n. g below.

Doxographical evidence for Empedocles’ theory of
vision, other than that in Aristotle and Theophrastus,
is considered separately in note 4 pp. 160-1 below.

8 De sensu 437a22-438b30.

? De sensu 437a22-b1o. The precise nature of the
Phenomenon to which Aristotle alludes in this passage
is considered separately in note 5 pp. 161-2 below.
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point, that the fire which leaves the eye is responsible for the act of vision, depends only
on the passing reference to the image of the lantern.

When Aristotle has concluded his attack on Plato, he returns to Empedocles,
437b23-438a5: *Eumedokdijs 8 éowke vouilovti oré pev €€idvros Tol Pwtds, waomep elpnTan

mpdrepov, BAémew- Aéyel yody' obTws:

s & 87e Tis mpdodov voéwy WmAicaaTo AJyvov
xeyepiny dia vikta, mupos oédas aiblopévoro,
dyas mavrolwy avéuwy AaumTijpas duopyods,
ol 7 avéuwv pév mrvedua diackidvdow dévrwy,
5 wip & &w Siabpdarov, Soov TavawTepov Nev,
Adpmeokev kata PyAov drewpéow dkTivesaw:
s 8¢ 707 &v pipnybw éepypévov dydyiov mip
Aemrrijow 7" 00vnor AoyevoaTo kikAomra kovpny:
<ai> yodvyoi Slavra Terprato Beomeoinow.
10 al & Udatos pév Bévbos améareyov dudwaévros,
wip & éfw Buleakov, Soov TavadiTepov Tev.

€\ \ » o e - ’ e\ 8\ a0 ’ A3 N A e ’ 8
OTE [LEY OVV OUTWS opav ¢7]0’LV, OTE 0€ TALS ATTOPPOLALS TALS ATTO TWV OPWUEVWY.,

There are three points to notice here.

1. First, Aristotle does not at all suggest that the two elements in Empedocles’ theory
are complementary parts in a single whole, which is what most modern commentators have

tried to show.?®

On the contrary, oré uév . . .

ore 6¢ .. .1is fairly clearly intended to

suggest that outward-flowing fire and effluences are two independent, if not inconsistent,

theories.10

2. Secondly, now that he is dealing with Empedocles on his own, Aristotle heavily

qualifies his expression.
to note the caution of this phrase.l!

Empedocles only éowce vouilovr.
For according to Bonitz’s Index an equivalent expression

Ross and Karsten are right

occurs only twice elsewhere in Aristotle’s writings; and on both occasions it introduces
views that have been noticeably distorted by the context in which they appear in'Aristotle.12

(i) In the Metaphysics Aristotle writes that Democritus éowkev olouévw that there
were only three differentiae of actualised sensible substance, namely shape, position

and arrangement.!3

8 ] have done no more than transcribe the text of
the fragment given by Ross in his edition of the Parva
naturalia (except for one misprint), without intending
to endorse the various interpretations of detail implied
therein.

® Miss Millerd and Professor Guthrie are excep-
tions, see note 3 p. 159 below.

10 Bignone exaggerates when he writes, 249 n. 2:
‘Aristotele . . . dica che Empedocle . . . spiega la
teoria della vista . . . per mezzo del fuoco che esce dall’
occhio ¢ si congiunge col fuoco esterno, come nella dottrina
del Timeo di Platone’ (my italics). Aristotle does
not attribute to Empedocles the idea that out-
ward-flowing fire mingles with fire outside the
eye.

Likewise, there is no need to suppose that
Aristotle’s later criticism, 438a29 ff., ©6 ve ydp
ovupieolar Tl éoTt pwti Mpoc @dc; k.T.A., is directed

specifically against Empedocles, as von Prantl
supposes, Aristoteles iiber die Farben 45.

11 Ross, in his edition of the Parva nat. 190.
Karsten, 486.
12 H. Bonitz, Index Aristotelicus 263b24~5. Other

instances of the same construction, quoted imme-
diately before and after this reference, have a clearly
different sense.

There are of course a number of instances of
éowcévar with an infinitive, only some of which carry
the connotation which is present when there is a
dependent participle. A good example (not indexed
by Bonitz) is De caelo 305a1—4, which concludes
kabdmep Zowkev *Eunedokiiic PovAeobar Adyew. Com-
parison with De gen. et corr. 325b19—25 shows that
Aristotle was not at all certain that the view in
question could properly be attributed to Empedocles.

13 j042br11-15. .
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Cherniss remarks, more or less rightly, that ‘this disregards the distinction which
the Atomists made between the differentiae of complexes and the limited set of
differentiae of the atoms themselves’.!* Certainly it is true that complexes of atoms
could properly have accounted for several of the differentiae in the list which Aristotle
gives: a difference of position between threshold and lintel, a difference of time between
supper and breakfast, a difference of place in the case of winds.!?

(i1) In the De generatione animalium Aristotle writes that earlier thinkers éolkaow
olouévors that semen is a colliquescence (ocvvrypa) and not, as Aristotle holds, a natural
residue (mepirtwpa). ‘For to say that the semen is drawn from the whole body in
virtue of the heat generated by movement is tantamount to saying that the semen is
equivalent to a colliquescence.” 7o yap amo mavros dmévar ¢dvar (sc. 76 oméppa) Sa TV
OeppdmyTa Ty dmwo Tis kurjoews ouvTiypatos xer Svvapw 1

Precisely the view which Aristotle describes is found in the Hippocratic treatise mept
yovijis 17 Peck rightly remarks that ‘Aristotle’s equation of this view (sc. of the mepi
yovijs) with the belief that semen is a odvrpypa is hardly fair, in face of the context’18
For in the mepi yovijs the semen is described as ‘the strongest part’ of the liquid in the
body, and the proof of this, 67¢ émy Aayvevowper opikpov ovirw pebévres dobevées ywipeda,
is later repeated by Aristotle, precisely as a proof that the semen is a mepirTwpa.l?

There remains the distinction that for the Hippocratic writer the semen is, in
Aristotle’s phrase, 70 dwo mavros amdv, whereas Aristotle prefers to say that it is 76 wpos
dmavt’ lévar medurds.2® But clearly Aristotle’s decision to class the semen of the
Hippocratic writer, on these grounds, as a colliquescence and not as a natural residue
is fairly arbitrary. The element of arbitrariness in Aristotle’s decision would seem to
find expression in the introductory phrase, éoikaow olouévors.

3. Thirdly, Aristotle’s remarks here on Empedocles have nothing directly to do with
his main argument. Aristotle makes no play with the theory of effluences. His remarks
at this point are fairly clearly intended solely as a justification, or perhaps a correction, of
his earlier association of Empedocles with Plato, in so far as this implied that for
Empedocles as for Plato the fire which leaves the eye is responsible for vision. The fact
that Aristotle should need to retrace his steps in this way is in itself significant. Still more
significant is the manner in which Aristotle chooses to justify, or correct, himself. For the
form of Aristotle’s justification, or correction, makes it reasonably clear that the association
of Empedocles with Plato depends solely on the image of the lantern.2

Does the image of the lantern in fact describe fire leaving the eye, and does it make this
fire responsible for vision? The answer is yes to the first question, and no to the second.
Fire leaves the eye in the way in which fire or light (Empedocles apparently does not
distinguish the two) leaves the lantern. But the lines which Aristotle quotes do not say
that this fire was responsible for vision. Whether it was so or not must depend on the
context and the purpose of the fragment.

Now by a happy chance the context of the fragment is not altogether unknown to us.

4 ACP 97 n. 409. e.g. by Beare, Elementary cognition 19 n. 3, and
15 1042b15-1043228. Lackenbacher, WS xxxv (1913) 42-3. But Aristotle
18 224b34—725a1. gives a fairly clear impression, it seems to me, that
17 Chapter 1 = vii 470 Littré. the simile of the lantern was his only evidence for the
18 Loeb edition of the De gen. anim. %8. notion of fire leaving the eye. Alexander makes it
19 w25bg-8. fairly clear that he too has taken Aristotle’s words in
20 v25a21—4. this way, De sensu 23.8—10, ¢f. 24.2—3. The lack of

1 There has inevitably been a tendency to suppose  other evidence is also indicated by the implied
that the two factors in the act of vision were completeness of Theophrastus’ account, ¢f. n. 3
harmonised in some part of the poem now lost to us, above.
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The first chapter of Theophrastus’ account of Empedocles’ theory of sensation falls into

three parts,2?

1. First, Theophrastus outlines Empedocles’ general theory of perception by means
of different sizes of pores and effluences (Doxographi 500.19—23).

2. Secondly, he describes the composition and the structure of the eye, Dox.
500.23—5: mewpdrar 8¢ (sc. Empedocles) kai mv S Aéyew, moia Tis éoTic kai ¢mor 70 pév
évtos adtijs elvaw wp, T0 8¢ mepl adTo YAy kal dépa, 8 dv Suévar Aemrov dv kalbdmep TO év

Tols Aaumriipot s .2

3. Finally, Theophrastus describes the act of vision in terms of pores and of efflu-
ences from the object seen, Dox. 500.25-9: Tods 8¢ mdpovs évallaé kelobar Tod Te TUpPds
kal ToD UdaTos, Gv Tois uév ToD wUpos TA Aevkd, Tols 8¢ ToD UdaTos Ta pélava yvwpilew:

] ’ \ ¢ ’ 3 4 ’ \ \ ’ \ \ » 8 \ \ > 14 24
évapudTTew yop éxarépois éxdrepa. pépeatar 8¢ Ta ypdupaTa mpos THY Sfv Sua TV dmopporiy.

The point to notice is that in Theophrastus’ summary the image of the lantern is
introduced antecedently to the account of vision, as part of a description of the composition

and the structure of the eye.

This placing of the simile reveals Theophrastus’ understanding of the purpose of the

fragment.

In Theophrastus’ account there are two kinds of passages or pores: there must

be passages through the earth and air surrounding fire, and there are pores of fire and

water.

The pores of fire and water are alone said to act as channels of perception. In

the simile only one kind of pore or passage is mentioned: the ‘wonderful funnels’ in line g

of the fragment.
from the water which surrounds it.

These pierce the delicate membranes which protect the fire in the eye
Now these membranes are evidently the same as the

‘earth and air’ which Theophrastus tells us surrounded fire, in the second part of his summary

(Dox. 500.23-5).

The funnels which pierce the membranes are not the same therefore as

the pores of fire and water by which we see white and black, or light and dark things, as

described in the third part of Theophrastus’ summary (Dox. 500.25-9).

The ‘wonderful

funnels’ do not therefore, according to Theophrastus, act as channels of perception.2?
Thus on Theophrastus’ interpretation it appears that outward-flowing fire and effluences

from the object seen were described at two distinct stages in the account of vision. Qutward-

flowing fire was mentioned first, in the simile of the lantern, as part of a description of the

composition and the structure of the eye.
part of an explanation of the act of vision.

Effluences from the object seen came next, as

If this was so, then there may well have been no need for Empedocles to explain what

fire did when it left the eye.

Prometheus says of Typhon,

For even apart from the experience described by Aristotle in
the De sensu, it was common belief that fire or light shone from the eye.

In Aeschylus,

1E D ’ 8’ » \ /A 26
€§ Ol LaTWY NOTPATTTE YOPYWTTOV TENAS.

22 De sens. 7
500.19—29).

2 On the text of this passage see note 6 p. 163
below.

24 In Plato’s account of Empedocles’ theory of
vision in the Meno 76c-d (DK 31Ag2) there is a
twofold division. Plato first outlines the general
theory of pores and effluences, 76c7—d2. He then
applies this theory to the process of vision, 76d2—s5.
But Plato so abbreviates the application of the theory
to vision that he gives no more specific account of the
structure of the eye than that it is ‘symmetrical’ to
effluences from the object seen.

(DK i 301.26-35 = Doxographi

%5 T have avoided calling these funnels ‘pores’.
This is probably an unnecessary scrupulosity: for the
function of these ‘funnels’, to keep back water and
let through fire, is directly analogous to the function
of the ‘furrows’ (dAo&w fr. 100.3) which in the process
of breathing keep back blood and let through air;
in his paraphrase of fr. 100 Aristotle speaks of the
furrows as ‘pores’, De resp. 473b1-5.

The composition and function of the funnels and
membranes is considered further in note 6 pp. 163-6
below, where I conclude that in fact fire and water
are the only percipient elements in the eye.

26 Aesch. Prom. 356.
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Empedocles and his audience could well have taken it for granted that fire did in fact leave
the eye, even if they did not think that its leaving the eye had any particular part to play
in the act of vision.28

If we do suppose that Empedocles’ intention in composing the simile was to give an
account of the structure and composition of the eye, and not to explain the purpose or
function of fire leaving the eye, then it seems to me that we can explain Aristotle’s
behaviour, without supposing that Theophrastus’ account of Empedocles is seriously, and
surprisingly, deficient, and yet without on the other hand needing to suppose that Aristotle
has distorted or suppressed the evidence to an implausible degree.

For when we turn to Aristotle it is at once obvious that there has been a crucial
alteration in the placing of the simile.

Aristotle’s second set of criticisms contains three points: that the eye is made of fire,
that fire leaves the eye, and that the fire which leaves the eye is responsible for vision.
Aristotle isolates the first point from the other two, 437br1o fl.: émel €l ye ndp v (sc. S
opbarucs), kabdmep *Eumedordiis ¢noi kat é&v 7@ Twalw yéypamrar. ... But he does not
separate the second point from the third, 437b12 ff.: kal owéBawe 76 Spav édvros domep
éx Aapmripos 700 dwrds. . .. This grouping of ideas alters radically the purpose of the
simile. The outward-flowing fire of the lantern is no longer attached to the composition
and the structure of the eye, as it is in Theophrastus’ account of Empedocles. It is
associated with the act of vision, as it would be in Plato.

How do we explain this discrepancy?

As I have noted, Aristotle’s interest is centred on the idea of fire which leaves the eye.
Aristotle never pauses to consider the composition of the eye, except in terms of the fire
which is thought to leave the eye; and he never pauses to criticise the idea of outward-
flowing fire, except in terms of its purpose or function.2?

Aristotle’s concentration of interest is reflected in his style. As I have noted, Aristotle
passes quickly, and in a rather intricately woven series of clauses, from the notion of fire
leaving the eye, when the eyeball is pressed or moved quickly in the dark, to the idea that
the fire which leaves the eye is responsible for vision. This second idea is clearly dominated
by Plato.

" Theocr. Id. xxiv 18-19. These and other fire to leave the eye through naturally implies that

examples, from human and non-human eyes, are
quoted (in the course of a different argument) by
Verdenius, Studia Vollgraff 161—2.

28 Bignone, 249 n. 2 and 381 n. 1, and Cherniss,
ACP 317 n. 106, both take the simile to explain some
kind of flashing from the eye, whether as an account
of the structure of the eye (Cherniss), or as an
indication that the eye was made of fire (Bignone).
Verdenius, Studia Vollgraff 156 n. 5 and 159, objected
that this rendered the description of ¢dc 2w
drabpdokov otiose. Since Cherniss, versions of the
theory that we see by outward-flowing fire have
been repeated by Verdenius, Guthrie and several
other scholars, as cited in note 3 pp. 157-9 below.

Two loose suppositions could have served to attach
the notion of outward-flowing fire to the act of vision.
First, the fact that there are pores of the right size for

there are pores of the right size for fiery effluences to
enter the eye through. Secondly, Empedocles may
conceivably have thought that fire must leave the
eye in order to make room for fiery effluences from
the object seen.

In neither case would the fire which leaves the eye
have acted as an organ of vision, so that both suppo-
sitions would be compatible with Theophrastus’
silence and with the explanation that I offer of
Aristotle’s implied charge of inconsistency.

2% It would be wrong to set limits to Aristotle’s
ingenuity, but it would perhaps be difficult to see
what other grounds of argument he could have
employed without resorting to dissection, which in
this context would have been untypical of Aristotle’s
method. As it is, Aristotle does once cite an instance
from the battlefield, 438b11-16.
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Thus the style and purpose of Aristotle’s criticism serves to give the fire which leaves
the eye in Empedocles’ simile dominant importance. The association with Plato, I would
suggest, has served to misplace the image of the lantern, in such a way as to suggest that
the fire which leaves the eye is responsible for vision.

When Aristotle turns to justify, or to correct, himself, he does not need wholly to
repudiate the association of Empedocles with Plato which he had implied earlier.

What Aristotle does in effect repudiate is the notion that for Empedocles, as for Plato,
the fire leaving the eye and the effluences from visible objects were complementary parts
of a single theory. Indeed by writing oré uév..., oré 6¢. .., Aristotle acknowledges
in effect that outward-flowing fire and effluences from the object seen were described at
two distinct stages in the poem, as they are in Theophrastus’ summary.

But if, as I have suggested, Empedocles had not in fact been concerned to specify the
purpose of fire leaving the eye, it would still be open for Aristotle to make a loose and
qualified defence of his earlier implication, by continuing to suggest that this fire did have,
or should have had, something to do with the act of vision. Such a loose and qualified
form of defence is I think all that need be implied by the expression: éowev vouilovre.

My conclusion therefore is that Aristotle’s ascription to Empedocles of vision by fire
flowing from the eye is explicable as the product of a chance conjunction of circumstances:
first, Aristotle’s polemical absorption with the notion of fire leaving the eye; secondly, a
highly elaborated simile in Empedocles, describing inter alia outward-flowing fire, and, from
Aristotle’s point of view, somewhat loosely applied to its purpose; and finally, Plato’s
extension of Empedocles’ theory, precisely to include outward-flowing fire as an integral
factor in the act of vision.

The true purpose of Empedocles’ image, I suggest, is simply to describe the composition
and structure of the eye, with ‘funnels’ that are large enough for fire and too small for water.

IIT1

In his account of breathing in the Timaeus, Plato describes a theory whereby, in order
to avoid a vacuum, and in order to account for the blood’s irrigation and cooling of the
body, air breathed in through the nostrils displaces air from the lungs out through the skin;
while air breathed out through the nostrils displaces air from outside the chest info the lungs
through the skin.39

According to Aristotle in the De respiratione, Empedocles’ theory of breathing is the more
normal theory that we breathe in and out through the mouth or nostrils only. The
complication, from the modern point of view, is that Empedocles supposes that when the
inside of the body, presumably the lungs or the chest, is emptied of air it is filled with blood.%
Quite possibly Empedocles’ purpose, like Plato’s, is to avoid a vacuum and perhaps to
account for a cooling of our inner heat.?? The theory is illustrated by the simile of the
clepsydra, which Aristotle quotes in full.

However, it has commonly been thought that the simile of the clepsydra in fact describes
breathing through the skin, gwav, as well as through the mouth or nostrils, and that
Aristotle’s understanding of gwav as ‘nostrils’ is mistaken. Here again it seems to me that

30 Tim. 77c-79e. On the element of purpose in 32 Both these suggestions on the purpose served by
Plato’s account ¢f. note 7 pp. 166—9 below. Empedocles’ theory of breathing are intended to be
3 De resp. 473a15-474a24. Throughout this essay  speculative. They are considered further in note
I have used the convenient periphrasis of ‘lungs and 7 pp. 1669 below.
chest’, taken from the Timaeus 79c2, simply in order
to avoid attributing any too detailed anatomical
knowledge to Empedocles.



EMPEDOCLES’ THEORIES OF SEEING AND BREATHING

147

the interpretation of Empedocles’ simile has suffered as a result of the elaboration of
Empedocles’ theories by Plato.33
The simile of the clepsydra is as follows:

10
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The rivalry between the Aristotelian and what I may call the Platonising interpretation
of the simile stems in the first place from an ambiguity in two expressions in the opening
lines of the fragment: mdparov kara odpa in line 2, and pwdv éoxara Tépfpa Siapmepés in

line 4. Ilvparos and éoyaros may mean innermost or outermost.

or nostrils.

‘Pwév may mean skin

1. On the Platonising interpretation, the opening lines will mean that tubes,
partly filled with blood, are stretched across the outside of the body, and that their
mouths are pierced with numerous little openings right through the outermost surface

of the skin.

2. On the Aristotelian interpretation, the opening lines will mean that tubes,
partly filled with blood, are stretched across the inside of the body, and that their
mouths are pierced with numerous little openings right through the inside base or root

of the nostrils.3>

33 References to modern interpretations of Em-
pedocles’ theory of breathing are given separately in
note 8 pp. 169—71 below.

If we abandon the theory of cutaneous respiration
for Empedocles, the question arises: how original is
Plato’s theory of respiration? This question is
considered separately in note 9 pp. 171-3 below.

3¢ As with the lantern I print the text from Ross,
without intending to commit myself to the details of
interpretation implied therein.

3 The element of ambiguity in nduaros, &oyarog,
pis and pwdg is considered further in note 10 pp. 173-6
below.

‘Partly filled with blood’ paraphrases Alpatuor
(ine 1). Aristotle writes, 473b2—3: @AéBac ... &
alg &veott uév alpa, od uédvror mlijpes elolv aluaros.
Aristotle’s qualification may be based on no more
than the lines before us: the veins are not full of blood
because blood moves up and down in them, periodi-
cally leaving room for the entry of air.
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In the second place the choice between the two interpretations turns on the detailed
application of the simile.3¢

148

(1)

According to the Platonising interpretation, the air which beats on the perforations of
the clepsydra, when the clepsydra is full of water, is parallel to the air which in Plato’s
theory is waiting, as it were, to enter the body through pores in the skin of the chest, but
which is held back, so to speak, by the blood which has advanced to the outermost surface
of the skin.

Unfortunately the parallelism stops there. For Plato’s air does enter through pores in
the chest, while air does not enter through perforations in the clepsydra. On the contrary,
water pours out through the perforations in the clepsydra. This, if we tried to correlate
Plato’s theory exactly, should mean that blood oozed out through pores in the chest.

This is not the only difficulty which results from a Platonising interpretation of the
simile. An extreme form of Platonising interpretation was recently put forward in this
Journal by Professor Furley. Furley’s pursuance of his thesis creates an impossible tangle
of absurdities.??

1. In the fragment, Empedocles describes essentially a single stream of breath, in
and out.3® To provide for the second stream of breath which is required by the
Platonising interpretation, Furley seeks to reconstruct the concluding lines of the
fragment.?® At the end of the fragment, Empedocles says that when blood rushes
puydvde, a stream of aether at once pours into the body (lines 23—4). Furley seeks to
interpret pvydvde as meaning not ‘to the inside of the body’, which is what one would
expect, but ‘towards the pores of the skin’, and so as meaning in effect to the outside of
the body. In the following line, he proposes to change the usual reading, aifépos,
which exactly matches aifjp in the first description of breathing in line 7, to rodrepov
(from érepov in some manuscripts), so as to mean ‘the other’ stream of air to that which
passes through the pores. But it is much more natural to suppose that the two des-
criptions of breathing, before and after the account of the clepsydra, will match, as
Furley half admits.4°

2. Furley himself seems aware of the weakness of this reconstruction of the con-
cluding lines of the fragment. He writes that he would not wish to ‘insist’ on it.4
But he admits that in that case his analysis leaves him ‘faced with the objection that
Empedocles said nothing about breathing through the nose and mouth. I can only

>

3 The nature and workings of Empedocles
clepsydra are excellently described by H. Last,
‘Empedokles and his klepsydra again’, CQ xviii
(1924) 169-73. The clepsydra in question is a vessel
with perforations at the bottom and a vent at the top.
By blocking and unblocking the vent at the top,
liquids can conveniently be transferred from one
container to another.

Various misunderstandings conaected with the
workings of the clepsydra are considered separately
in note 11 pp. 176—9 below.

37 D. J. Furley, ‘Empedocles and the clepsydra’,
JHS Ixxvii (1957) 31-4. Furley is more thorough-
going than most other writers in his pursuance of a
Platonising interpretation for the simile. But his
primary suggestion, 32, that the upper vent of the
clepsydra corresponds to the nose or mouth, while
the perforations correspond to pores, is not original,

as both Furley himself, 31-2, and Lloyd, Polarity and
analogy 329-30, seem to suppose. Precisely this
correlation was put forward by Winnefeld, Philosophie
des Empedokles 38. Before that, the same correlation
had been put forward, and rejected for its defi-
ciencies, by Lommatzsch, Die Weisheit des Empedokles
223—4.

38 The air which presses on the perforations from
below, but which does not enter the clepsydra, is
taken into account below, pp. 153-4, see also note 11
pp- 176—9 below.

39 Furley, 33.

40 The half admission is in the footnote, 33 n. 5.
Such repetition is of course a regular feature of
Homeric simile, ¢f. Hermann Frankel, Diz homerischen
Gleichnisse (Gottingen, 1921) 4-5.

41 Furley, 33.
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answer that he must have known about it... and we are forced to guess what he
meant.’¥? But for the simile not to describe the most obvious fact of breathing,
breathing through the nose or mouth, would seem to be in itself a reductio ad absurdum of
Furley’s thesis.

3. Not only, on Furley’s analysis, does Empedocles say nothing about breathing
through the nose or mouth. The clepsydra does not function properly as a description
of breathing through pores in the chest. For air, on Furley’s interpretation, enters
through pores in the chest. But air does not enter through the perforations at the base
of the clepsydra; it enters through the mouth of the clepsydra, when water pours out
through the perforations. Furley has to write that Empedocles ‘could not find a model
in which air followed the liquid inside; but he could show that there is air pressure on
the surface so that the air would follow if it could.’ 3

4. Not only does the clepsydra not explain what it should explain. It seems to
explain something else. On Plato’s theory there is a kind of continuous process:
breathing in through the nose is accompanied by breathing out through the chest, and
vice versa. But the clepsydra describes a stage where the vessel is full of air and water
cannot enter. Furley has to find something for this to represent. He concludes that
the fact that water cannot enter the clepsydra when the neck is blocked ‘seems to explain
why you cannot breathe with your nose and mouth gagged’.# But it would seem
nonsensical to make Empedocles’ simile describe this fairly unusual phenomenon, when
at the same time it has failed, on Furley’s interpretation, to describe the primary fact
of breathing through the mouth or nostrils.

5. Finally, Furley has to suppose, as others have done, that Aristotle has misunder-
stood gwav to mean ‘nostrils’ and not ‘skin’, and that Aristotle’s ‘mistaken idea that
Empedocles was talking about nostrils instead of pores prevented him from under-
standing the passage’.4

But Aristotle’s behaviour in the De respiratione is entirely different from his behaviour
when he talks of the lantern in the De sensu. In the De sensu Empedocles is introduced into
a preordained and rather intricately formulated scheme. This leads, I have suggested, to
an association with Plato, with implications which are false, but which in the context of
Aristotle’s argument are fairly easily understandable. In the De respiratione Empedocles’
theory is presented free from entanglement with other thinkers. Aristotle criticises
Empedocles, it is true, but on comparatively simple grounds, primarily that Empedocles
has failed to distinguish breathing through the nostrils from breathing through the dpmpia
or windpipe. There is no obvious reason why this simple criticism should have perverted
Aristotle’s whole undersianding of Empedocles’ theory and made him blind to an essential

42 Furley, 33. The observation is taken from
‘Taylor, Timaeus 560: ‘unfortunately nothing has been
left to show how Empedocles worked the mouth and
nostrils into his account’.

43 Furley, 33.

4 Furley, 33. The same idea occurs in Lom-
matzsch, Die Weisheit des Empedocles 224: ‘denn so
wie, wenn die Hauptmiindung geschlossen ist, der
Jjedesmalige Zustand der Wasserglocke unverindert
bleibt, so wiirde dann auch dasselbige in Beziehung
auf den Athmungsprocess wohl als empedocleisch
gelten, namlich bei geschlossener Nase und Mund
der Athmungsprocess gleichfalls still stehen’.

We might -expect Furley ‘to argue that being
gagged was explained by the clepsydra’s being full of
‘water, not full of air. But the picture he has in mind

is that ‘blood cannot leave the surface of the body to
make room for air, because the air cannot escape
through the nose and mouth’ (p. 33). In other
words, Furley supposes that the clepsydra’s being full
of water is equivalent to there being both blood and
air in the body. It is true that the writer of the
Problemata 915a4—24 (in part DK 59A69) explains
the retention of water in the clepsydra by the
presence of air wedged in the neck of the clepsydra.
This explanation has been applied to Empedocles’
clepsydra by Diels, and recently by Wilkens, see
note 11 p. 176f. below. But this is not the explana-
tion of the clepsydra’s behaviour which Furley has
adopted on the preceding page of his article.
45 Furley, 34.



D. O’BRIEN

identity of Empedocles’ theory and Plato’s, especially since Plato’s theory has been
described in detail in the chapters immediately preceding.

150

(1)

How successfully then will Aristotle’s interpretation explain the application of the
workings of the clepsydra to the process of breathing?

An Aristotelian version of the simile was put forward recently in this Journal by Mr
Booth.# Virtually the same interpretation was put forward simultaneously by Signora
Timpanaro Cardini.#” Booth’s reconstruction has been adopted tentatively by Professor
Guthrie, and it is followed in essentials by Dr Lloyd.*#

Booth’s interpretation clears away the absurdities in Furley’s account. But it leaves us
faced with a new and strange anomaly. The opening lines of the fragment tell us that there
are pores large enough for air to pass through them, but too small for blood. But in the
clepsydra, water, not air, passes through the perforations. Booth therefore supposes that
water in the clepsydra represents air in breathing and that air in the clepsydra represents
blood.4?

But the comparison of blood with air and not with water is highly implausible. It
seems to me equally implausible that air in the body should not be represented by air in
the clepsydra.

This primary implausibility is not, I think, sufficiently mitigated by Booth’s subsidiary
argument, that blood in the body is presented in subordinate clauses (lines 6-8 and 22-5)
and that air in the clepsydra is likewise presented in subordinate clauses (lines 15 and 21).5°

This argument is materially correct, but it seems to me to have little force. For the
correspondence of clauses is not in fact strongly marked between the description of air,
mvedpartos éMeimovros (line 15) or mveduaros éumimrovros (line 21), and the description of
blood, 6mérav pév dmaiéy . . ., ebre 8avabpdioxy . . . (lines 6-8) or onmdre pév . . . dmaifec . . .,

ebre & dvagpq')crk‘g P (lines 22—5).51

Signora Timpanaro Cardini and Dr Lloyd seek to argue that blood and air are parallel

46 N. B. Booth, ‘Empedocles’ account of breathing’,
JHS Ixxx (1960) 10-15.

47 M. Timpanaro Cardini, ‘Respirazione e clessi-
dra (Empedocle fr. 100)’, La parola del passato xii
(1957) 250-70.

48 Guthrie, History ii 220-6. Lloyd, Polarity and
analogy 328-33. For Verdenius, and for Seeck’s
recent article, see note 8 pp. 169—71 below.

4% Booth, 13. The equation of blood with air
first appears in a very confused form in Freeman,
Pre-Socratic philosophers 195. Within the space of a
few sentences Miss Freeman first implies the equation
of blood with air, and then implies the opposite
equation, of blood with water and of air with air.

The explicit equation of blood with air and of air
with water is also made in the course of some very
brief remarks by T. B. L. Webster, ‘From primitive
to modern thought in ancient Greece’, Acta congressus
Madvigiani = Proceedings of the second international
congress of classical studies ii (Copenhagen, 1958) 35.

Bollack equates both air in the clepsydra and water
with air in breathing, while blood, he thinks, is
represented by the girl’s hand, Empédocle i 244, see
further note 11 pp. 176—9 below.

The equation of blood and air is already beginning
to breed its own mythology. In Studi Torricelliant
155-6 Timpanaro Cardini writes that the equation
shows ‘come Empedocle avesse osservato il funziona-
mento della clessidra senza un’ interpretazione
preconcetta’.

50 Booth, 12-13.

51 Ttis in favour of Booth’s interpretation (although
he does not take up the point) that the two descrip-
tions of aether mapAdfwy . . . oiduar: udpye (line 7)
and pedua . . . olduare Bdov (line 24), contain words
commonly used of a liquid, see LSJ s.vv.

On the other hand, tépev is used three times, twice
of blood (lines 6 and 22) and once of water (line 11).
This tells, if only very slightly, in favour of the other
correlation, of water with blood.

In fact I should be loth to lean at all heavily on
these slight similarities of language. For example,
eyes are drepéa in fr. 86. Fire or light flows from
the lantern drewéow dxriveoow fr. 84.6. But I do
not take the repetition of the adjective as an indica-
tion that we see by fire flowing from the eye.
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because blood controls the entry and departure of air in the body, while air in the clepsydra
controls the entry and departure of water.%

In its simplest form, this argument seems to me to do no more than repeat, from a
different point of view, Booth’s argument that the movement of blood and of air in the
clepsydra is presented in subordinate clauses, while the entry or departure of air in breathing
and of water is presented as a main clause.

In a more complex form, this argument is tied to the notion that the tertium comparationis
in the simile lies in ‘variations of pressure’ through a perforated strainer. I have tried to
show separately that this notion rests on a fundamental misunderstanding of the nature of
pores and perforations.5?

(1i1)

The solution I propose for the simile is that we retain the Aristotelian interpretation,
of breathing through the nostrils and not through the skin, but that we abandon the
comparison of pores and perforations.

At first blush, this may seem as bitter a pill to swallow as that air and water should
not be equal respectively to air and to blood. But on acquaintance the solution that I
propose proves, I think, more palatable than Mr Booth’s alternative.

It is true that there is an initial 51m11ar1ty of language between pores and perforations
The ‘bloodless’ tubes in the body mvkwais rérpyvrar ddoéw (line 3). Ten lines later, the
perforations in the clepsydra are called rpijuara mvkvd (line 13).54

But the repetition of adjective and the repetition in noun and verb is outweighed, I
suggest, by the fact that pores behave quite differently from perforations in the clepsydra.

In breathing, Empedocles applies his usual rule, the rule that we have seen illustrated
in the simile of the lantern, to the effect that there are pores or ‘funnels’ of the right size
for one element, but too small for another. In this case the pores somewhere at the base
of the nostrils are the right size for air to pass through, but too small for blood.

In the working of the clepsydra, a quite different situation obtains. Both the elements
which are active in the working of the clepsydra could pass through the perfor-
ations. Air could pass through the perforations of the clepsydra, although in the filling and
emptying of the clepsydra it does not in fact do so, but enters only through the neck at
the top of the clepsydra. Water can, and periodically does, pass through the perforations.
When it does not do so, it is not because the perforations are too small for it, but because
air either beats back the water from within, or presses against the perforations from without.53

Not only are the workings of pores and of perforations entirely different. On the
Aristotelian version of Empedocles’ theory of breathing, their relative positions are not at
all comparable. The position of perforations at the base of the clepsydra could plausibly
be taken (on the Platonising interpretation of the simile) to represent the position of pores
in the skin of the body. But the position of perforations at the base of the clepsydra cannot
plausibly represent the position of pores at the base of the nostrils. For when air enters
the nose or mouth, it passes through the pores somewhere at the base of the nostrils, and
presumably comes to rest below the pores, somewhere inside the lungs or chest. When air
enters the clepsydra, it stops short of the perforations at the base of the clepsydra, and comes
to rest inside the clepsydra above the perforations. To compare the perforations at the base

52 Timpanaro Cardini, 257 and 26g9-70, see also It should be noted that muk(:)vde, the adjective
Studi. Torricelliani 155-6. Lloyd, Polarity and analogy applied to pores and perforations in fr. 100, is also
330-1. once used of air (line 14). This diminishes perhaps,

53 Note 11 pp. 176—9 below. if only very slightly, the idea that the word is intended

% The same verb, tevprjaro (a virtually certain to indicate a parallelism of pores and perforations.
emendation), is used for the ‘wonderful funnels’ in the % This point, which is obscured in Lloyd’s ac-

eye, fr. 84.9. count, is considered further in note 11 pp. 1769 below,
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of the clepsydra with pores at the root of the nostrils, i.e. presumably somewhere at the top
of the lungs or chest, is, literally, to stand the simile on its head.

The anomaly is not removed by equating air in the clepsydra with blood and water in
the clepsydra with air in breathing, as Booth has done. For in the clepsydra water enters
and departs through the strainer at the bottom of the clepsydra, while air comes in and
goes out through the opening at the top of the clepsydra. If water represents air, then air
in breathing should move in and out below the blood. In fact of course, on Empedocles’
theory, it does just the opposite. Somehow Booth’s interpretation of the simile is still
upside down.

It is only if pores and perforations are no longer equated that the relation of air and
water in the clepsydra at once matches exactly the relation of air and blood in breathing.
The clepsydra is filled alternately with air and with water, in the same way that the lungs
or chest are filled alternately with air and with blood. Air passes up and down through
the neck of the clepsydra, in the same way that air is breathed in and out through the
mouth or nostrils. Water passes in and out through the base of the clepsydra, in the same
way that blood wells up and then drops back through veins in the lungs or chest.

On this interpretation, the detailed application of the working of the simile to the
process of breathing is as follows. The simile contains four parts, corresponding to four
stages in the act of breathing: 1 holding one’s breath in, 2 breathing out, 3 holding one’s
breath out, as it were, and 4 breathing in.

1. Lines 8-13. Water cannot enter the clepsydra when it is full of air and the top
of the clepsydra is closed. In the same way, blood cannot enter the lungs when they
are full of air.

2. Lines 14-15. When the girl’s hand is taken from the top of the clepsydra, water
enters. In the same way, blood enters the lungs when we breathe out.

3. Lines 16-19. When water fills the clepsydra and the top of the clepsydra is
closed, air cannot enter. In the same way, air cannot enter the lungs when they are
full of blood.

4. Lines 20-1. When the girl’s hand is taken from the top of the clepsydra, air
enters the clepsydra and water rushes out. In the same way, blood rushes out of the
lungs when we breathe in air.

This interpretation, it seems to me, at once restores the simplicity which must be a
criterion of a successful resolution of the simile. No one, I suggest, on a first, or a second
hearing, could possibly have appreciated that the simile did not describe breathing through
the nose or mouth, but explained ‘why you cannot breathe with your nose and mouth
gagged’. It seems to me almost equally difficult to read the simile, keeping in mind the
idea that perforations at the base of the clepsydra represent pores at the top of the lungs or
chest, and that water in the clepsydra represents air in breathing, while air in the clepsydra
represents blood. But once we do not anticipate the description of perforations in the
clepsydra, and once we do not set out with the assumption that pores in breathing must
be represented by perforations in the clepsydra, then the simile, it seems to me, becomes
at once entirely simple and uncomplicated.

It has been said that ‘no explanation ought to be accepted unless it can show why
Empedocles chose the clepsydra as his illustrative model, and why having chosen it he stressed
particularly its odd behaviour when the top vent is plugged’.?® The answers to these two
questions should now be apparent. First, the clepsydra offers an example, I think perhaps
a unique example, of a vessel which is filled alternately with air and with water, which
enter and leave, the air through the top of the vessel, and the water through its base. In

% Furley, FHS Ixxvii (1957) 32.
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the same way, the lungs or chest are filled alternately with air and blood, which enter and
leave, the air through the mouth and nostrils, the blood from somewhere inside the body.
Secondly, the two moments when we have breathed in, and the lungs are full of air, and
when we have breathed out, and the lungs are filled with blood, correspond nicely to the
two stages when the clepsydra is filled respectively with air and with water.

This interpretation gives point to the fact that the little girl is playing with the clepsydra
(line 9). The little girl holds the clepsydra full of air, under water, with the upper vent
blocked (lines 10-13). There would be no need to do this, if one were simply transferring
liquids from one container to another. As it is, playing with the clepsydra happily provides
a stage when the clepsydra is full of air and water cannot enter. This exactly matches the
time when the clepsydra is full of water and air cannot enter (lines 16-19). This pair of
stages provides a neat parallel for the two moments when we have breathed in, and the
lungs or chest are full of air, and when we have breathed out, and the lungs or chest, on
Empedocles’ theory, are full of blood.

Otbher interpretations fail to provide a complete correlation between the working of the
clepsydra and the act of breathing because they fail at this point to take into account the
two terminal moments in breathing: the one when we have breathed in, and the lungs are
full of air, and the other when we have breathed out, and the lungs or chest, according to
Empedocles, are filled with blood. Thus Lloyd finds the behaviour of the clepsydra ‘more
complex’ than the act of breathing, because he considers the process only of inhalation and
exhalation, not the term of either process.®” Similarly, two recent authors write: ‘The point
of comparison between the breathing body and the clepsydra is the movement of liquid
(blood or water) and air in and out or up and down through the ‘‘strainer” of the skin or
the vessel. This means that only that part of the clepsydra’s action which follows the finger
being lifted off the top-hole is relevant to the comparison.’s8

It is true of course that Empedocles describes the process only of breathing, i.e. the
movement of air in and out, and leaves the term of either process to be inferred, while in
his account of the clepsydra he describes both the process, the movement of air and water
in and out, and the term of either process.

However it seems to me at once inevitable and reasonably obvious that in a complete
act of breathing there are two terminal moments, a moment when the lungs or chest are
full of blood, and a moment when the lungs or chest are full of air. It also seems to me
entirely natural that as a writer in the Homeric tradition Empedocles should spend longer
on, and therefore describe in more detail, the illustration and not the thing it illustrates.
Thus Empedocles spends thirteen verses (lines 9—21) on the clepsydra, and only three or
four verses on each account of breathing, before and after the description of the clepsydra
(lines 6-8 and 22-5).

In general, the point to appreciate, I suggest, is that the simile of the clepsydra, unlike
the simile of the lantern, has been designed as a description of what happens, not as an
explanation of how it happens. The clepsydra is filled alternately with air and with water,
in the same way that the lungs or chest are filled alternately with air and with blood. How
the air and water move to and fro is irrelevant to the purpose of the simile.

This distinction in the purpose of the simile will explain the two different movements
of air in the clepsydra, a feature of the simile which has troubled one or two recent scholars.
In the first half of the description of the clepsydra (lines 8-15), air beats down on the
perforations from within the clepsydra, and then moves up through the top of the clepsydra.
In the second half of the description (lines 16-21), air beats on the perforations of the
clepsydra from below, and then enters the clepsydra through the neck from above. But on
the Aristotelian version of Empedocles’ theory of breathing, air never finds itself below the

57 Polarity and analogy 330-1. psycho-linguistic essay in classical literature (London,
%8 Harry and Agathe Thornton, Time and style, a Methuen, 1962) 23.



154 D. O’BRIEN

blood, which on Aristotle’s interpretation would place it somewhere in the entrails of the
body. Air simply passes in and out through the nostrils, as the blood wells up and then
drops back.5?

This discrepancy between the movements of air in the clepsydra and the movement of
air in breathing can be explained on the principle I have suggested: the difference between
what happens in the clepsydra, and how it happens. The air which passes in and out
through the neck of the clepsydra represents the air we breathe in and out through the
mouth or nostrils. But the air which controls the behaviour of water by beating on the
perforations from below is not intended to be an active element in the application of the
simile.$?

It is really only the comparison with Plato which has given the air beating on the per-
forations of the clepsydra a spurious significance, as a parallel to the air which in the
Timaeus enters the lungs or chest through pores in the surface of the skin. In the same
way, the fire which leaves the eye in Plato, and forms a single body with effluences from the
object seen, has given a spurious significance to the fire which leaves the eye in the simile

of the lantern.

In both cases, Empedocles’ beautiful elaboration of simile has been turned

into an elaboration of theory, which is not his but Plato’s.

NotE 1.—Empedocles’ style of simile

Kranz, in an article in Hermes, offers a study of fourteen similes in Empedocles.®! Snell,

in Die Entdeckung des Geustes, compares Empedocles’ similes with Homer’s.%2
I consider here two points which are relevant to this essay.

is wholly successful.®?

Neither study

Snell fails fully to note the way in which Empedocles follows Homer in his pursuance
of the details of a simile for their own sake, at the cost of distancing himself from what is

strictly the tertium comparationis.*

An appreciation of this technique is essential for the interpretation which I have offered

of the two similes.
‘funnels’,
of the fire which leaves the lantern,

In fr. 84 the tertium comparationis, I have argued, lies in the nature of
large enough for fire, too small for wind or water.

The description in line 6

4 \ \ R / R 14
Adumeokey kaTd nAov drewpéow dkTiveoow,

5 The different directions in which air moves in
the clepsydra seem to puzzle Otto Regenbogen, ‘Der
Klepsydravergleich des Empedokles’, Beilage iv of
‘Eine Forschungsmethode antiker Naturwissenschaft’,
first published in Quellen und Studien zur Geschichte der
Mathematik Astronomie und Physik, Abteilung B Studien,
Band i (Berlin, 1931) 181, reprinted in Kleine Schriften
(Miinchen, 1961) 193.

Timpanaro Cardini runs two points together, La
parola del passato xii (1957) 257 sub finem. First, air
moves in opposite directions. Secondly, it is the
same air which keeps water out of the clepsydra and
which then leaves the clepsydra; while the air which
keeps water inside the clepsydra is different from the
air which then enters through the neck of the
clepsydra.

It would of course be possible to remove this
second anomaly by attributing to Empedocles a
theory of avwumepioracis, whereby the air which

pressed on the perforations from below moved
around and entered the clepsydra from above.

60 These two movements of air, and the whole
difference between pores in the body and perforations
in the clepsydra, are considered further in note 11
pp- 176—9 below.

61 'W. Kranz, ‘Gleichnis und Vergleich in der
frithgriechischen Philosophie’, Hermes Ixxiii (1938)
100—-9.

62 Bruno Snell, Die Entdeckung des Geistes, Studien
zur Entstehung des europdischen Denkens bei den Griechen,
grd edn (Hamburg, 1955) 284—98.

63 References to other studies may be found in
Bibliographie zur antiken Bildersprache unter Leitung
von Viktor Péschl, bearbeitet von Helga Girtner und
Waltraut Heyke (Heidelberg, 1964) 150—2.

64 Snell does have some remarks pointing in this
direction, 286-7, but his purpose is to contrast
Empedocles and Homer.
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is part of the elaboration of the simile. Equally, in fr. 100, the tertium comparationis, I have
argued, lies in the filling of the clepsydra and the lungs alternately with air and with water
or blood. The description in line 13 of the air which presses on the perforations of the
clepsydra,

37 ¥ b4 \ 3 2 4 ’
aépos dykos éowlle meowv émi Tprpara mukvd,

is part of the elaboration of the simile. This elaboration of detail inessential to the fertium
comparationis is entirely natural for a writer in the Homeric tradition.

At the same time it is of course inevitable that in the kind of similes Empedocles has
chosen there should be features peculiar to one half only of the comparison. The image
of the «daflor is a warning. Aristotle writes, De caelo 29521621 (DK 31A67): of § domep
*EpmedorAi)s, Ty oD odpavod dopav kikAw mepiBéovoar kat @arTov depouévny v Tis yis dopav
kwlbew, kaldmep 76 év Tols kvdfois Tdwp* kai yap Todro KikAw Toi kudfou depouévov moMdkis
KkdTw 100 XaAkoD ywipevor Suws ob pépetar kdTw, medukds pépeabar, St Ty adTy alriav.

Here the tertium comparationis lies in the presence of a heavier element, water or earth,
above a lighter element, air, because of the force of rotation. The «vafor themselves are
not an active element in the simile, in the sense that the earth is not carried round ‘in’
anything. The fact that the water in the xvdafo. is carried round in a circle, while the
earth is immobile, is equally incidental to the primary purpose of the simile.5

The image of the «vaflor has another lesson to teach us. I have argued that it is
implausible to compare air with water and blood with air in the simile of the clepsydra.
But it is evidently not implausible to compare water in the xvaflor with earth. The reason
for this, it seems to me, is largely that the other element, air, is identical in the two halves
of the comparison. Equally, it is not implausible to compare the winds outside the lantern
with the water in the eye. For here again the other element, fire, is identical in the two
halves of the comparison.

The reason why the image of the «vafo: has not caused modern commentators as much
confusion as the lantern and the clepsydra is that in this case we are shielded from
Empedocles’ own elaboration of the simile, and that we also have a reasonably clear idea
of the fact to be explained, namely the immobility of the earth. In the other two cases
the nature of the theory to be explained is itself less obvious. This and Empedocles’
stylistic elaboration have conspired to give certain features in the similes a quite undue
significance.

(i)
A particular feature of Empedocles’ art not noted by Kranz is the way in which a fresh
metaphorical stratum is introduced within an already established simile.
1. Thus fr. 33 describes the action of fig-juice on milk:
ws & 87’ dmds ydAa Aevkov éydudwoey kai édnoe . . .

The comparison is with Love’s binding force, perhaps her formation of tears from blood,
or perhaps more probably the coagulation of an embryo from the mixing of male and
female seminal fluid.®” The point to note is that the fig-juice ‘rivets and binds’ milk.

8 I think it is improbable that Empedocles’ earth
rotates, cf. ECC 52 n. 3. Even if it does, it will not
be the same as the water in the xvafot, for except on
a Pythagorean system the earth would rotate in the
same place, while water in the «dafor is carried
round in a circle.

% Pp. 150-1 above

87 Plutarch speaks explicitly of Empedocles’ having
connected curdling with tears, Quaest. nat. g17a
(DK 31A78). But tears do not match happily the
emphasis on hardening in éydupwoer kai &nase.

Hardening could be accounted for in Empedocles’
embryology, for Aristotle says that Empedocles
explained the sterility of mules by the mixture of



D. O’BRIEN

In this way, a metaphor from the working of metal describes the action of fig-juice,
which itself then provides the analogue or paradigm for Love’s activity.$®

In this case the complexity was no doubt facilitated, and perhaps necessitated, by
the fact that the simple simile of milk and fig-juice was already familiar to Empedocles’
listeners from Homer. Paeon stops the flow of blood from Ares’ wound, /. v go2—-3:

156

s 8 61° dmos ydAa Aevkov émeryduevos ouvvémnéev
dypov édv . . .
2. The same doubling of ideas occurs in a simile of which two parts are probably
preserved in frr. 34 and 73:

dAdirov Udati koAMjoas . . .
s 8¢ Téte xdva Kimpis, émel 7" édinvev év SuPpw,
eidea moumviovoa Bod mupi ddke kpaTivar.

If these two fragments are parts of a single simile, then Love’s action, probably in
producing animal parts at the beginning of her zoogony, is compared to a baker making
a paste of barley-meal and water.®® In the second part of the simile, fod mvpi 6dke
kparivar means literally that Love ‘gave it to leaping fire to harden’. The phrase
probably also has the connotation that Love ‘allowed fierce fire to conquer’—«parivew
can have both meanings, and fods is frequently used in a military context by Homer.

3. Within the simile of the lantern, Empedocles again doubles his imagery, by
presenting the formation of the pupil either as an ambush, Aoyd{ero, or more probably
as a giving-birth, Aoyedoaro.’® Either expression exploits the ambiguity of «kikdoma

kovpny, literally ‘the round-eyed pupil’, metaphorically ‘a round-eyed baby girl’.
In this case the metaphorical stratum appears in the second half of the simile, as in

JSfr. 73 above.

The lantern provides an analogue or paradigm for the eye, whose

formation is then described metaphorically as a giving-birth.
4. There is probably the same doubling of ideas when Empedocles writes mopuod

xwolévros and dudi midas . .

. dkpa kpatvvwy in his description of the workings of the

clepsydra, fr. 100.17 and 19. On the immediate level, these expressions mean that the

male and female semen being too hard, ‘like copper
mixed with tin’, De gen. anim. 747a34-b1o (in part
DK 31Bg2). Now Aristotle several times himself
compares the action of fig-juice or rennet on milk
with the effect of male sperm on matter provided by
the female, De gen. anim. 729a9-14, 737212-16,
739b20-6, 771b18-27, 772a22-5. This analogy
therefore, although it is not attributed to Empedocles
by name, may perhaps provide a better context for
Jr. 33.

Both applications of the simile are mentioned (with
less evidence) by Zeller, ZN gg1 n. 2.

88 For &noe the manuscripts also have énnée, Plut.
De amic. mult. 95a.

With éydugwaer ¢f. ydugois fr. 87. Other metal-
lurgical images are:

(i) copper and tin in fr. 92, mentioned in the
preceding footnote.

(ii) ydavor ‘hollows for melting metal’ in fr. g6.1,
¢f. yodva fr. 84.9.

(iii) the mixing of four elements compared to the
mixing of four metals, Galen, Hippocratis de natura
hominis i 2 = xv 32 Kithn (DK 31A34).

(iv) the comparison of stars with nails in Aetius

ii 14.3 (DK 13A14). (For the attribution to
Empedocles, see FHS Ixxxviii [1968] 117 n. 25: the
mention of nails indicates that nérala in the next
entry may be metal plates, and not, as is usually
assumed, leaves.)

(v) perhaps the comparison of hot rivers or springs
with some kind of underground heating system,
Seneca, Quaest. nat. iii 24.1-2 (DK 31A68). (Only
perhaps—for it is possible to read the passage as
though the comparison were Seneca’s own.)

There may conceivably be a secondary metal-
lurgical connotation in koAifoas ‘welding’ in fr. 34
(¢f. k6AAnow fr. 96.4) and in map *éAjAarar ‘hammered’
or ‘beaten out’ in fr. 30.3.

89 Arguments for taking these two fragments
together are listed by Bignone, 427-8. Love’s
formation of animal parts at the beginning of her
zoogony (for which see ECC 200-3) provides the
simplest context for the fragment.

70 The manuscripts have Aoyd{ero and éyedaro,
Arist. De sensu 438a1. Aoyeboaro is A. Forster’s
emendation, ‘Empedocleum’, Hermes Ixxiv (1939)
102—4.
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neck of the clepsydra is blocked, and that air presses against the surfaces of the strainer.
But the expressions can also mean that ‘the straits are blocked’ and that air ‘commands
the heights’.

Some copyists have tried to extend the military metaphor, and for dugi midas jfuoto
dvonyéos (line 19) ‘around the openings of the gurgling strainer’, they have written
lofuoio ‘above the pass of the isthmus of ill-repute’.  The adjective dvonyrs, when applied
to the workings of the clepsydra, shows that this cannot be the true reading.™

Note 2.—Was Plato’s theory of vision original?

In a recent article Dr Long writes: “There is no particular evidence for thinking Plato’s
theory (sc. of vision) to be original.’?2

To my mind Theophrastus fairly clearly implies that Plato was original in joining the
two theories of vision by fire flowing outwards from the eye and vision by effluences from
the object seen. Theophrastus writes, De sens. 5 (Doxographi 500.12~13): . . . domep Qv eis
76 péoov Tibels (sc. Plato) miy éavrod 8éfav Tdv Te daokdvrwy mpoomimrew Tiv Sfuv (i.e. the
visual ray) xal 7@dv ¢épecfar mpos adriy dmo T@v Spardv.

In the later doxographical tradition, Archytas is specifically distinguished from Plato
as having held a theory of vision by outward-flowing fire alone.”® Empedocles, in the
following chapters of Theophrastus, is credited with a theory of vision by effluences. If,
as I have argued, Empedocles did not combine this with a theory of vision by outward-
flowing fire, then there is no evidence for a conflation of the two theories by anyone before
Plato.

I suggest therefore that the simplest historical explanation of the passage in Theo-
phrastus is that Plato was original in combining the theory of vision by outward-flowing
fire, as held by Archytas and perhaps others, and the theory of vision by effluences from
the object seen, as held by Empedocles.

Note 3.—Bibliography of earlier interpretations of Empedocles’ theory of vision

There are of course many differences of detail, but I list here the principal and the
most recent writers who in one way or another have given outward-flowing fire an active
part to play in Empedocles’ explanation of vision.

Friedrich W. Sturz, Empedocles Agrigentinus de vita et philosophia eius exposuit . . . (Lipsiae,
1805) 416.

Justus F. K. Hecker, Geschichte der Heilkunde i (Berlin, 1822) 85.

Ludwig Philippson, “YAy dvfpwmivy, pars ii Philosophorum veterum usque ad Theophrastum
doctrina de sensu (Berolini, 1831) 178—q.

Simon Karsten, Empedoclis Agrigentini carminum reliquiae . . . (Amstelodami, 1838) 254
and 485-6.

Carl von Prantl, Aristoteles iiber die Farben, erliutert durch eine Ubersicht der Farbenlehre der
Alten (Miinchen, 1849) 44-6.

E. Zeller, Die Philosophie der Griechen in ihrer geschichtlichen Entwicklung, Teil i Abteilung 2,
6th edn by W. Nestle (henceforward ZN) go4.

Friedrich W. A. Mullach, Fragmenta philosophorum graecorum i (Parisiis, Didot, 1860) 49.

Hermann Winnefeld, Die Philosophie des Empedokles, ein Versuch, in Beilage zum Programm
des Grossherzoglichen Gymnasiums in Donaueschingen vom Schuljahr 1861/ 1862 (Rastatt, 1862) 41-2.

F. Uberweg, Grundriss der Geschichte der Philosophie von Thales bis auf die Gegenwart 1 Die
Philosophie des Altertums 12th edn by K. Praechter (Berlin, 1926) g

"1 See note 11 pp. 176-9 below. nality solely from the reference to Archytas. But
2 CQ n.s. xvi (1966) 263. there is little need for Apuleius’ report to carry this
" Apuleius, Apologia 15 (DK 47A25). implication, unless it is taken in conjunction with the

™ Cherniss, ACP 317 n. 106, infers Plato’s origi- passage from Theophrastus.
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Hermann Siebeck, Geschichte der Psychologie Theil 1 Abtheilung 1 (Gotha, 1880) 270-1.

H. Diels, ‘Gorgias und Empedokles’, SBB (1884) 353-6, cf. 345-6.

J. Burnet, Early Greek philosophy 4th edn (henceforward EGP) 248-q.

T. Gomperz, Griechische Denker 1 189—go.

Hugo Magnus, Die Augenheilkunde der Alten (Breslau, 1go1) g6-8.

William A. Hammond, Aristotle’s psychology, a treatise on the principle of life, De anima
and Parva naturalia, translated with introduction and notes (London and New York, 1902)
152 n. 5.

John 1. Beare, Greek theories of elementary cognition from Alcmaeon to Aristotle 14—23, cf. 38
and 97.

A. E. Haas, ‘Antike Lichttheorien’, AGPh xx n. F. xiii (1907) 354-5, 362, 372-3.

Walther Kranz, ‘Empedokles und die Atomistik’, Hermes xlvii (1912) 41—2, and

- Empedokles, antike Gestalt und romantische Neuschipfung (Zirich, 1949) 61.

H. Lackenbacher, ‘Beitrage zur antiken Optik’, Wiener Studien xxxv (1913) 39—45.

J. Hirschberg, ‘Die Seh-Theorien der griechischen Philosophen in ihren Beziehungen
zur Augenheilkunde’, Zeitschrift fiir Augenheilkunde xliii (1920) = Festschrift fiir Hermann
Kuhnt 7-12.

W. Jablonski, ‘Die Theorie des Sehens im griechischen Altertume bis auf Aristoteles’,
Sudhoffs Archiv fiir Geschichte der Medizin xxiii (1930) 309-13.

Wilhelm Capelle, Die Vorsokratiker, die Fragmente und Quellenberichte iibersetzt und eingeleitet
(Leipzig, 1935) 231 n. 1 (the pagination is unchanged in later issues of this work, Berlin
1958 and Stuttgart 1963).

Aram M. Frenkian, Etudes de philosophie présocratique ii La philosophie comparée, Empédocle
d’ Agrigente, Parménide &’ Elée (Paris, 1937) 58-9.

Joseph Schumacher, Antike Medizin, die naturphilosophischen Grundlagen der Medizin in der
griechischen Antike 2nd edn (Berlin, 1963) 118-19.

Solomon Y. Lur’e, Essays in the history of ancient science (Moscow and Leningrad, 1947) 76
(in Russian): the relevant part is translated as Salomo Luria, Anfinge griechischen Denkens
aus dem Russischen iibertragen von Peter Helms, in the series Lebendiges Altertum Band 14
(Berlin, 1963) 85.

Jean Zafiropulo, Empédocle d’ Agrigente (Paris, 1953) 170-2.

W. D. Ross, with some hesitation, in his edition of the Parva naturalia 189-go.

Gilles Nélod, Empédocle d’ Agrigente (Bruxelles, 1959) 96-7.

R. E. Siegel, “Theories of vision and color perception of Empedocles and Democritus;
some similarities to the modern approach’, Bulletin of the history of medicine xxxiii (1959)
145-59, especially 146-g.

Felix M. Cleve, The giants of pre-Sophistic Greek philosophy, an attempt to reconstruct their
thoughts ii (The Hague, 1965) 372-7.

Jean Brun, Empédocle, ou le philosophe de I’ Amour et de la Haine (Paris, 1966) 97—100.

A few variations on this essentially Platonising interpretation deserve brief mention.

W. J. Verdenius explains effluences and the visual ray as accounting respectively for
the passive and the active connotations of vision, something like the difference between
‘seeing’ and ‘looking’, in ‘Empedocles’ doctrine of sight’, Studia varia Carolo Guilielmo
Vollgraff a discipulis oblata (Amsterdam, 1948) 155-64. There is essentially the same idea
in the earlier editions of Burnet, EGP 1st edn (1892) 267-8, abbreviated in the 2nd edn
(1908) 287-8, omitted in the third and fourth editions.

A. E. Taylor supposes that effluences and pores were used to explain the perception of
colours, while the visual ray issuing from the eye was used to explain vision more generally,
in his commentary on the Timaeus (Oxford, 1928) 278-82.

Kathleen Freeman, following a hint in Zeller, ZN 994 n. 4, apparently supposes that the
theory of outward-flowing fire was meant to explain vision at a distance, The pre-Socratic
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philosophers, a companion to Diels, Fragmente der Vorsokratiker (Oxford, Blackwell, 1946)
197-8 (there is the same pagination in the ‘second edition’ 1949).

Charles Mugler believes that vision by effluences from the object seen belongs to the
world of increasing Love, while vision by fire issuing from the eye belongs to the world of
increasing Strife, ‘Sur quelques fragments d’Empédocle’, Revue de Philologie 3¢me série xxv
(1951) 33-65, partly repeated in ‘Deux thémes de la cosmologie grecque: devenir cyclique
et pluralité des mondes’, Etudes et commentaires xvii (1953) 52—7. This kind of reconstruction
seems to me very implausible, cf. Empedocles’ cosmic cycle (Cambridge, 1969) (henceforward
ECC) 264-5.

H. H. Joachim asserts both elements in the theory, but does not endorse any specific
reconciliation, in his edition of the De generatione et corruptione 157-8.

Clara E. Millerd, On the interpretation of Empedocles (printed dissertation, Chicago, 1908)
84-5, and Professor W. K. C. Guthrie, 4 history of Greek philosophy ii 237, both suppose
that the fire which leaves the eye is an essential part of the act of vision, but both explicitly
refuse to synthesise this with explanation in terms of effluences. This is also more or less
the position taken by George R. T. Ross, in his edition of the De sensu and De memoria
(Cambridge, 1906) 137-8.

A. A. Long first explains, as Siebeck, Beare and Kranz had done, that outward-moving
fire need not pass beyond the surface of the eye: ‘¢4w need not mean right outside the eye,
but beyond the other elements which are contained in the eye’, ‘Thinking and sense-
perception in Empedocles: mysticism or materialism?’ CQ n.s. xvi (1966) 263. He then
explains the presence of fire in the eye on the principle that by like we see like, and con-
cludes, 264: ‘It is unnecessary to ask whether these two sources of light actually meet, and
if so where.” There is however no explicit rejection of Aristotle’s testimony, and I am not
clear whether or not Long finally intends fire’s moving outward to the surface of the eye
to be a necessary part of the act of vision.

Long’s suggestion that perception of like by like need not entail the contact of perceived
and percipient seems to me very dubious. Aristotle says that Democritus and o mAetoroc
T@v $uoodoywr explained all sensible perception in terms of contact, De sensu 442a29-b3g.

Geoffrey E. R. Lloyd, in an analysis of f7. 84, speaks of fire leaving the eye as ‘the “visual
ray” itself’, but makes no mention of vision by effluences, Polarity and analogy, two types of
argumentation in early Greek thought (Cambridge, 1966) 326.

Ettore Bignone, Empedocle, studio critico (Torino, 1916) 249 n. 2 and 381 n. 1, and H. F.
Cherniss, Aristotle’s criticism of Presocratic philosophy (henceforward ACP) 317 n. 106, both
suppose that the simile is concerned simply with the phenomenon of flashing eyes and its
consequences. >

It is an indication of the insecurity of the usual interpretation that there have been
strange discrepancies on precisely where outside the eye the visual ray is joined to effluences
from the object seen: whether in between the eye and the object seen (Winnefeld and Cleve),
or just outside the eye (Gomperz), or on the surface (Siebeck, Beare, with qualifications,
15 and 18, ¢f. 16 n. 1 and 20, and Kranz), or by an oscillating movement (Lackenbacher).
(These variations have mostly arisen by attempting to apply to Empedocles the concluding
portion of Aristotle’s account of earlier theories of vision, 438a25-b2.) The explanation
given by Karsten, Mullach and Hammond is different still, founded on the supposed
purpose of the simile of the lantern, to the effect that fire leaving the eye illumines the
object we see.

If we were to synthesise the two explanations, then it seems to me that the simplest
method would be to suppose that fire leaves the eye in order to make room for equivalent
effluences which enter the eye from outside.?®

75 Cf. p. 145 n. 28 above. 6 Cf. p. 145 n. 28 above.
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NoTE 4.—Doxographical evidence for Empedocles’ theory of vision, apart from Theophrastus and
Aristotle

I have rested my reconstruction of Empedocles’ theory of vision on an attempted
reconciliation of the evidence in Aristotle and Theophrastus.

(1)

The entry in Aetius’ chapter mepi dpdoews is as follows, iv 13.4 (DK 31AQo) : ’Eumedordis
Kkal Tpos TO S TAV dkTivwy kal mpos TO Sud TGV €ldWAwy ékdoyas mapéyeTai. mAelovs 8¢ mpPos<TO
add. Diels> Sevrepov. Tas yap dmoppoias amodéyerar.

This entry is usually taken as a simple repetition of the passage from Aristotle’s De sensu.??
There are however two discrepancies.

1. First, where Aristotle uses the word dmdppoiar, Aetius speaks of both dmdpporac
and €idwla. The latter expression is usually confined to the Atomists’ theory.”® The
inclusion of eidwAa in Aetius’ account of Empedocles is probably a simple doxographical
error.”®

2. Secondly and more significantly, Aetius adds the note that Empedocles gave
more weight to the ‘reception of images’ than to perception by means of the visual ray.
Similarly, Alexander elaborates the notion of vision by effluences from the object seen,
but does no more than repeat what Aristotle says on the question of vision by fire leaving
the eye.8® This emphasis on effluences by both Aetius and Alexander gives some slight
support to the interpretation I have offered, that outward-flowing fire was not in fact
an active element in Empedocles’ explanation of vision.

(1)

Two other doxographical entries, in pseudo-Plutarch’s version of Aetius and in pseudo-
Galen’s Historia philosopha, attribute to Empedocles the idea that we see by means of a visual
ray which leaves the eye.®® Verdenius seems to accept the entry in pseudo-Plutarch as a
genuine representation of Aetius.®2 But in Stobaeus’ version of Aetius the entry from
pseudo-Plutarch is attributed to Hestiaeus. It seems preferable to accept this attribution,
for Stobaeus gives by far the fuller version of this chapter of the Placita. In both Stobaeus
and in pseudo-Plutarch the entry in Galen is attributed to Hipparchus.83

(iii)
In elaborating Aristotle’s account of Empedocles’ theory of transparency in the De
generatione et corruptione, Philoponus speaks of the visual rays making contact with the things

seen, 153.27 (not in DK): ras &ers . . . mpoofdArew Tols dparois.8 In Aristotle’s account
there is no mention of outward-flowing fire.®> But Philoponus is quite capable of mis-

77 Aristotle, De sensu 437b10-438a5. This attitude
is exemplified by Siebeck, Geschichte der Psychologie
i1 p. 270, and by Beare, Elementary cognition 17 n. 4.

78 See for example Arist. De sensu 438a12 (DK
68A121), Alexander, De sensu 24.19 and 22, 56.12 (in
part DK 67A29), and Aet. iv 13.1 (DK ibid.).

7 Lur’e supposes that Empedocles here antici-
pates the Atomists, Essays in the history of ancient
science 76 = Luria, Anfinge griechischen Denkens 8.

80 De sensu 23.5-24.9, especially 23.8-10 and
24.2-9.

8 Aet. iv 13.5 (not in DK). [Galen] Historia
philosopha 94 (not in DK = Doxographi 636).

82 Studia Vollgraff 156.

8 Aet. iv 13.9 (¢f. DK 28A48).

8 The whole passage runs from De gen. et corr.
153.22-154.2. For the technical use of the verb
apocfdllew see Charles Mugler, Dictionnaire historique
de la terminologie optique des grecs, in Etudes et commen-
taires liii (1964) s.v.

8 De gen. et corr. 324b26-35 (DK 31A87).
Joachim, in his edition of the De gen. et corr. 157-8,
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interpreting what Aristotle says about Empedocles.®® In this case he has either himself
simply added the notion of outward-flowing fire, or drawn on what he remembers from the
De sensu.

Michael Ephesius perhaps introduces the notion of outward-flowing fire in the De
generatione animalium, in his commentary on Aristotle’s account of Empedocles’ theory of
different kinds of vision by day and by night.8?” His mode of expression is not wholly
explicit. But the idea, if it does appear, is fairly clearly no more than a repetition of
Aristotle’s account in the De sensu, which is specifically acknowledged at the beginning of
the passage.

NoTE 5.— The precise nature of the phenomena which led to the belief that eyes were made of fire

Aristotle elaborates as follows the phenomenon which he asserts led everyone to believe
that the eye was made of fire, De sens. 437a22-6: mowodor 8¢ mwdvres v S mupds Sua 70
4 \ 3 -~ \ 3y 7 /. \ \ 7 ~ ~ ’ ~ > 4
mwdBovs Twos dyvoety Ty altiav: OAPouévov yap kal kwovpévov Tob Splaluod daiverarmip éxddumerv-
TobT0 8 & 7& oKdTEL méPuke avuBaivew, 7 TOV PAeddpwy émikexalvppévwy: yiyvetal yap kal TOTE

(TKOI’I'OS.88

Theophrastus writes of Alcmaeon, De sens. 26 (DK 24A5): 670 8 éxer wip (sc. 0 Spfaduds)

8fAov elvar: mAnyévros yap éxddumew.

There are strange discrepancies in modern interpretations of these two passages.

1. Beare thinks that in Aristotle’s passage there are two actions: movement with

pressure or movement without pressure. 89

2. Ross denies this: he supposes that there is pressure and then movement.®®

3. Cherniss fairly clearly thinks of a single action: movement and pressure together.®

4. Others run together the action of pressing the eye, as described by Aristotle, and
striking the eye, as described by Theophrastus. %2

5. Finally, Lloyd confuses more than one issue when he says that Aristotle speaks of
‘rubbing’ the eyes, and when he supposes that this is the same as what we call ‘seeing

stars’, %8

Phenomena of the kind alluded to by Aristotle and Theophrastus are described in some

detail by a number of modern writers on optics, including Sir Isaac Newton. %

From these

it is clear that three distinct actions are possible:

takes the passage in the way that Philoponus has
done. But there is no ground for this interpretation
in Aristotle’s text.

8 Examples are given, ECC 203, 207-9, 212—13.

87 [Philoponus] De gen. anim. 217.13—25 (not in
DK). Cf. Arist. De gen. anim. 779bis—20 (DK
31AQ1).

88 For the context of this passage see p. 140 above.

8% J. I. Beare, Oxford translation of the Parva nat.
ad loc.

90 'W. D. Ross, edition of the Parva nat. 188.

1 ACP 316.

92 Magnus, Augenheilkunde der Alten 97. G. R. T.
Ross, edition of the De sensu and De memoria 134.
Taylor, Timaeus 279. Siegel, Bulletin of the history of
medicine xxxiii (1959) 147.

93 Polarity and analogy 326 n. 1.

9 Sir Isaac Newton, Opticks: or, a treatise of the
reflections, refractions, inflections and colours of light 4th edn
(London, 1730) 321—2 (=Book iii Query 16).
VOL. XC.

Johannes Miiller, Handbuch der Physiologie des
Menschen: of the fourth and latest edition I have been
able to obtain only the French translation by A. J. L.
Jourdan, Manuel de physiologie ii (Paris, 1845) 253-9.

Hermann L. F. Helmholtz, Handbuch der physiolo-
gischen Optik 3rd edn ii (Hamburg und Leipzig, 1911)
6-11, ¢f. 19: translated as Helmholtz’s treatise on
physiological optics ii (Menasha, Wisconsin, 1924)
5-11, ¢f. 20.

Thomas Young, ‘Observations on vision’, Philo-
sophical transactions of the Royal Society of London 1793
ii 178-8o.

Johann Purkinje, Beobachtungen und Versuche zur
Physiologie der Sinne Bandchen i Beitrage zur Kenntniss
des Sehens in subjektiver Hinsicht (Prag, 1819: ‘zweite
unveranderte Auflage’ Prag, 1823) 176 pages: conve-
niently available in Jan E. Purkyné, Sebrané spisy =
Opera omnia i (V Praze, 1918) 1-56.

Further references to literature on the subject may
be found in these works.

G
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1. Striking the eye.

2. Pressing the eye, for example with a finger nail or with the head of a pin (the
eye is tougher than you might think).

3. Moving the eye quickly, without pressing it.

The first action leads to a momentary flash of light in the eye. The second and third
actions produce the appearance of various bright spots and lines in the eye, which may last
for some while, and which are described at length in the works I have cited. The
explanation now adopted for both effects, the momentary flash and the prolonged spots,
is that any stimulation of the optic nerve produces the effect of light.

Pressing the eye produces the required effect either when the eye is closed or when the
eye is open in the dark. This explains Aristotle’s qualification, that what happens must
take place ‘in the dark or with the eyes closed’. The conjunction ‘or’ implies that Aristotle
envisages the possibility of the eye being open in the dark. Moving the eye, on the other
hand, produces the required effect only when the eyes are closed, perhaps because then the
friction of the inner surface of the eyelid on the eyeball takes the place of pressure.%

Theophrastus clearly refers to striking the eye, the first of the actions listed above.
Aristotle, on the other hand, clearly refers to pressing the eye, the second action listed above.
Does Aristotle’s account also include moving the eye without pressing it, the third action
listed above?

Certainly Aristotle does not exclude movement. He asks why, if the eye is made of
fire, it does not see itself even when the eye is still, 437a29: 8ia 7{ odv jpepodvr 7oir (sc.
adTov éavrov opdv Tov opladudv) od oupBaiver; But the movement which Aristotle thinks
of here could be movement which accompanies pressure, as in Newton’s account of pressing
the eye: ‘If the Eye and the Finger remain quiet these Colours vanish in a second Minute
of Time, but if the Finger be moved with a quavering Motion they appear again.” How-
ever I am inclined to think that Aristotle’s movement is more than this. The emphasis
on speed of movement in Aristotle’s own explanation of the phenomenon in question makes
it seem very likely that he also has in mind moving the eye quickly without pressing it,
the third action listed above.%

Whether this is so or not, it is clear, I think, that Aristotle does not refer to ‘rubbing
one’s eyes’, if by that is meant the kind of thing that one often does with one’s knuckles or
with the palm of one’s hand. As I have noted, Aristotle envisages the possibility of the
eye being open in the dark. Moving the eye quickly produces the required effect only
if the eyes are closed. Therefore the eye being open must refer to the action described as
6ABopévov. But it would be impossible, I think, to rub one’s eyes, in the conventional
sense, if the eyes were open.®?

‘Seeing stars’, the other phenomenon attributed to Aristotle by Lloyd, is, I am pretty
sure, something different both from ‘rubbing one’s eyes’ and from any of the three actions
listed earlier. ‘Seeing stars’ is something I have experienced myself: a short-lived effect
of bright points of light like stars, which comes from being struck a blow not on the eye
itself but on the head.

% This is a rather less common experience than
the other two, and the point about the eyes being
closed is not stated quite as explicitly as I would have
wished in the works I have quoted; but Professor Sir
Vincent Wigglesworth informs me that in his own
experience the point is as I have stated it.

% 437229~bg.

®7 Young, 178 (cited above n. g4), speaks of the
eye being ‘rubbed or compressed’. But I think it is

clear that this means more or less the same as
Newton’s reference, quoted in the preceding para-
graph, to moving one’s finger ‘with a quavering
Motion’.

It should also be noted that ‘rubbing the eyes’, in
the conventional sense, usually at least produces no
more than faint blobs of light, which are much less
vivid than the effect described as the result of pressing
the eye.
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Note 6.— The composition and function of membranes in the eye

(1)

On p. 144 above I transcribed the central portion of Theophrastus’ De sensu, chapter 7,
virtually as it appears in the two manuscripts: wewpdrac 8¢ (sc. Empedocles) kai v 8w
Aéyew, mola Tis ot kal ¢mor 70 peév évros adThs elvar whp, T0 8¢ mepl adTo YAy kal dépa, 8’ dv
duévar (Wimmer, 8ivov PF) Aemrov dv xalldmep 16 év Tols Aaumripor dds.

Theophrastus’ words are clearly based, in part, on fr. 84. To uév évros avrijs elvar wip
clearly represents the fire implanted in the pupil of the eye in lines 7-8. The earth and
air through which the fire passes are fairly clearly intended to be the membranes which
surround the fire in lines 8-11.

However, at this stage Theophrastus makes no mention of the $8aros Bévfos dupwaévros
in line 10. Diels therefore sought to emend the passage by adding water to fire: 76 uév
évros avths elvaw mhp <kai Towp>.°8 But it is impossible to read the passage with this
supplement, for two reasons at least. First, mepi ad7d in the same line must have a singular
reference, and this is most naturally taken to be #fp in the preceding clause. Secondly,
the expression in the next line, Suévar Aemrov dv kalldmep 70 év Tols Aaumrijpor pds, must
refer exclusively to fire, which it cannot do if the subject of the preceding infinitive has been
specified as both fire and water.

Diels early abandoned this emendation.?® But he then sought to add water, not to the
fire, but to the earth and air: 76 8¢ mepl adrd <Udwp kai> yijv kai dépal®® Karsten and
Panzerbieter had done the same some fifty years earlier.!® Burnet hopes to achieve the
same result by paraphrasing aépa as ‘watery vapour, not the elemental air or aifjp’.102

Long adopts the later of Diels’ two emendations, only to entangle himself thereby in
the consideration that if the membranes in the eye are made of water, then water corre-
sponds both to the sides of the lantern and to the winds which blow against the sides of the
lantern.193

The difficulty is imaginary. The passage in Theophrastus needs neither paraphrase
nor emendation. Water in the eye is taken account of in Theophrastus’ very next sentence:
Tols 0¢ mépouvs €vadraé ketofar Tod Te mupds kal Tod U8atos. But water is not required in
the composition of the membranes. For the membranes which surround the fire in the eye
must be made of earth and air only, and not of water, if their purpose is precisely to
prevent water from passing through them.

Theophrastus has quite simply abbreviated Empedocles’ account of the membranes.
He has told us that they let fire through. He has not told us that they prevent water from
passing through them. This omission cannot be, and need not be, repaired either by
making water as well as fire occupy the centre of the eye, for this makes nonsense of
Theophrastus’ Greek, or by making water a constituent of the membranes which surround
the fire, for this makes nonsense of the theory.

(i)
Long is also concerned to account for the presence in the eye of pores by which we see

earth and air, in addition to the pores of fire and water mentioned by Theophrastus.104
In this he follows Verdenius.!®® Both argue from fr. 109, yain uév yap yaiav Sndmapev, .7\

98 Doxographi 500.24. Empedokles’, Zeitschrift fir die Alterthumswissenschaft
99 SBB (1884) 354 n. 2. iii (1845) no. 111 col. 883.
100 Poetarum philosophorum fragmenta 99.32 (repeated 102 EGP 246 n. 2.
in Diels-Kranz i 301.31). 103 CQ n.s. xvi (1966) 262 n. 2 and 263 n. 2.
101 Karsten, 484, has yip kai dépa <kai Gdwp>. 104 CQ n.s. xvi (1966) 261 and 264, ¢f. 263 n. 5.

Panzerbieter has precisely the same text as Diels, ‘Zu 105 Studia Vollgraff 155, ¢f. 163.



D. O’BRIEN

But fr. 109 need not, and probably does not, refer exclusively to vision. The verb
opdv, including forms from the root dm—, can be used of perception or recognition more
generally.1% That drmauer is so used in fr. 109 is shown by line 3: aropyijy 8¢ aropysh (sc.
omdmapev). For of Love Empedocles tells us, fr. 17.21,

164

\ \ 8 ’ 8, £ 2 0 ’
TNV OV VOW O€EPKEV, [LT) OOV T)GO TEUNTTWS .

Both Aristotle and Theophrastus have taken fr. 109 as a description of perception
generally, for they paraphrase dndmaper as ywdokew, yvdois, yvwpile, yvwpllopev,
alofaveofoc 197 Indeed it seems very likely, from this same passage of Theophrastus, that
Jfr. 109 was followed immediately by fr. 107,1°% and in that case dmdmauev is picked up by
¢povéovar fr. 107.2. Therefore the translation of fr. 109 should be: ‘by earth we recognise
earth’, etc.

Long in part has been misled by his apparent acceptance of Aetius’ account of four
primary colours in Empedocles corresponding to the four elements.!® The same mistake
is made by several other writers.11°

Aetius’ attribution of four primary colours to Empedocles had already aroused the
suspicion of Diels.® It is shown to be false by the clear implication in Theophrastus that
the theory of four primary colours was introduced by Democritus, and that Empedocles
did not, and could not, give a detailed explanation of specific colours other than black and
white1?  The confusion with Democritus has very likely been encouraged by the association
of colours and elements in frr. 23 and 71.13

According to Theophrastus, we perceive black things by the watery pores in the eye,
and white things by the fiery pores.* The fact that, according to Theophrastus,
Empedocles accounted for the perception of black and white alone probably means that
fire and water were the only percipient elements in the eye. Earth and air will have been
introduced solely as constituents of the membranes. 15

(iii)
What precisely was the function of the membranes? The application of the verb

dmooréyew is ambiguous. It is not immediately clear whether in fr. 84.10 the membranes
surrounding the fire are intended:

1. To keep water outside the eye.
2. Or to keep water inside the eye.
3. Or to separate the water in the eye from the fire in the eye.

1. Alexander fairly clearly gives a version of the first view. He writes, De sensu 23.16-17:

106 See LSJ s.v. dpdw and Stephanus s.v. érrw.

107 Aristotle: De anima 404b8-15, Met. 1000b3—g.
Theophrastus: De sens. 10 (DK i 302.21-2 = Doxo-
graphi 502.9-10).

108 This point is made by Bignone, 372 n. 1, 476.

109 Aet. i 15.3 (DK 31Ag92). Long, CQ n.s. xvi
(1966) 264 n. 1.

110 Winnefeld, Philosophie des Empedokles 42-3.
Von Prantl, Aristoteles iiber die Farben 41-2. W. Kranz,
‘Die iltesten Farbenlehren der Griechen’, Hermes
xlvii (1912) 126-8, cf. Hermes xlvii (1912) 41-2 and
Empedokles 61.  Siegel, Bulletin of the history of medicine
xxxiii (1959) 152-3 (where 152 n. 31 is misplaced,
and 31B32 should read 31B23).

11 Doxographi 222.

12 De sens. 17, 59, 73, 76, 79 (DK 31A86,
68A135).

113 This confusion can be seen at work in all the
writers cited above in n. 110. Kranz starts off by
accepting Theophrastus’ testimony, but he abandons
it in effect in the course of his exegesis.

114 De sens. 7 (DK 31A86), quoted
P- 144.

115 Michael Ephesius remarks in passing that the
organ of vision for Empedocles is made of the four
elements [Philoponus], De gen. anim. 217.13-14 and
17. But he seems to think that fire alone is the active
element in vision, 217.14-16.

above
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ol (sc. Spéves) Ta pév ééwbev mpoomimrovTa AvparTika Tod TUPOS dmelpyovot kal ok €DTLY EvoxAeiy
T kdpm, T0 8¢ AemrdTaTov Tod wUPds els 76 ééw Sudaiw 116

2. Magnus, Taylor and Lloyd take the second view.'” Something like this view is
found also in Plato’s Timaeus. The gods fashioned fire in the centre of the eye in such a
way, 45CI1—2: &ate 76 puév dAo Soov mayvTepov oTéyew mav, 76 TowodTov 8¢ (Sc. mwip) mdvov adTo
kabBapov Sinfety 118

3. The third view is taken by Panzerbieter, Diels, Burnet and Lackenbacher.1'?

The third view is most likely the right one.

First, Theophrastus tells us that there are pores of water in the eye which allow the
entry of effluences from dark objects and which alternate with pores of fire.!20 It is
impossible therefore to suppose that the surface of the eye is covered with membranes
which permit the entry of fire but exclude the entry of water. Alexander must therefore
be mistaken.

But equally, if there are pores spread across the surface of the eye which allow the entry
of water, then these same pores cannot be covered with a membrane which would prevent
the departure of water. This excludes the interpretation of Lloyd and Taylor.

The membranes therefore, it seems to me, must be designed not to keep water out of
the eye, nor to hold water within the eye, but to protect the fire in the eye from the water
in the eye.

Possibly there remains an element of truth in Alexander’s account. For conceivably
the membranes are somehow so arranged that they cover not the whole surface of the eye
or the pupil, but only the pores of fire, so that they still allow dark effluences to enter the
pores of water in the eye. Possibly therefore we should conclude that the function of the
membranes is to protect the fire in the eye both from the water which surrounds it in the
eye and from the effluences of water which especially at night-time block the fiery pores
of the eye.

I am reluctant however to add this complication to the theory. For first, Theophrastus
gives the impression that the light and dark effluences fall directly onto the pores of fire
and water in the eye. He writes, De sens. 8 (DK 31A86): duplvwrmeiv uév yap kal ols
vmepéxer 70 mip, émel avénlév érv ueld’ nuépav (sc. o wp) émmAdrrew Kal karadapBdvew Tovs
70D U8atos mwdpovs: ols 8¢ 76 Vdwp (sc. Vmepéyel) Tadro Todro (sc. dufAvwmeiv) yiveobar vikTwp:
katadapuBavector yap 76 (sc. évros) wip dmo Tod (sc. éwbev) U8aTos. Secondly, it is fairly clear
from Theophrastus’ account that fire can neither enter the eye nor escape from the eye when
the pores of fire in the eye are blocked by water from outside. Therefore the description in

118 The description of air outside the eye as #datog
Béviog dupwadvros may seem impossibly exaggerated.
But Theophrastus, in his account of Empedocles,
does once use ¥daroc for the dark air of night-time,
De sens. 8 (DK i 302.6 = Doxographi 501.8).

Alexander is evidently led to his interpretation by
taking the lantern to equal the whole of the eye, so
that whatever is outside the lantern must represent
whatever lies outside the eye: contrast the interpre-
tation which I offer below.

Verdenius, Studia Vollgraff 15960, rightly compares
Empedocles’ #daroc Bévboc dupwaévtog with the
report on Alcmaion in Theophrastus, De sens. 26
(DK 24A5): dgfaduovs 0¢ 6pav dua To¥ mépié Fdavog.
If, as seems most likely, Alcmaion’s water is inside
the eye, then this is a powerful argument against
Alexander’s view. Unfortunately, it is possible to
take Alcmaion’s water as being oufside the eye: this is
the view of Taylor, apud George M. Stratton, Theo-

phrastus and the Greek physiological psychology before
Aristotle (London and New York, 1917) 176, expressed
more cautiously, Timaeus 282. Since disagreement
is possible, I have thought it best not to use Alcmaion’s
theory as evidence here for Empedocles.

117 Magnus, Augenheilkunde der Alten 97. Taylor,
Timaeus 280 n. 1, ¢f. 277 and 282. Lloyd, Polarity
and analogy 326. Also Frenkian, Etudes ii 59.

us Cf. 78A2-6.

119 Panzerbieter, AW iii (1845) no. 111 coll.
883—4. Diels, SBB (1884) 354. Burnet, EGP 248.
Lackenbacher, WS xxxv (1913) 39—40. This also
seems to be the interpretation of Winnefeld, Philo-
sophie des Empedokles 41-2.

It is not possible to determine with certainty the
view of those who simply translate ‘keep out’, e.g.
Millerd, 83, Ross, Parva nat. 190, Guthrie, History
ii 235.

120 De sens. 7 (DK 31A86): quoted above 144.
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the fragment of the fire which gets out while the water cannot get in, seems to me to apply
most naturally to the water inside the eye.

Empedocles’ problem, it seems to me, has been to protect the fire in the eye from the
water in the eye, and at the same time to allow fire to pass in and out of the eye. The
answer to the problem is provided by the theory of various sizes of pores and effluences.
The fire in the eye is enclosed in membranes of earth and air, which ‘keep off’ water in
the eye from the fire in the eye, without hampering the movement of fire in and out of
the eye.

I conclude that fire and water are the only percipient elements in the eye. Earth and
air are present in the eye solely as constituents of the membranes, whose function it is to
protect the fire in the eye from the water which surrounds it.

(iv)

By supposing that the membranes serve to keep water within the eye, Lloyd entangles
himself in the difficulty that ‘while the panes in the lantern protect the fire inside from the
wind that is outside, the membranes in the eye do not separate the fire from the water, but
enclose both of them, allowing the one, but not the other, to pass through’.12

The interpretation which I have adopted releases us from this difficulty.

The point to appreciate, I suggest, is that the lantern itself does not represent the whole
of the eye, but only the fire in the pupil and the membranes. The fire in the lantern and
the winds outside the lantern together represent the fire and the water in the eye.!22

Once this step is taken, then the membranes and the sides of the lantern are seen to
work in exactly the same way. They separate the fire from the wind or the water, and
they do it in such a way that fire can get out but the wind or the water cannot get in. Thus
the sides of the lantern protect the fire inside the lantern by separating the fire from the
winds that blow outside. In the same way the membranes protect the fire inside the mem-
branes by separating it from the water outside the membranes.

There remains a dissimilarity between the eye and the lantern, in that fire or light
leaves the lantern but does not enter it, whereas fire both leaves the eye and enters it, in
the form of effluences from the object seen. But this discrepancy is irrelevant if, as I have
suggested, the purpose of Empedocles’ simile was to describe not the process of vision, but
the structure and composition of the eye.

NotE 7.—The purpose of breathing

I have suggested above that for Empedocles, as for Plato, breathing may have served
to avoid a vacuum and perhaps to account for a cooling of our inner heat.!23

(i)

It might be thought that Empedocles could not have made the purpose of breathing
wholly explicit, for Aristotle begins his account, De sensu 473a15-16: Ayer 8¢ mept dvamvoiis
kai *Epmedordis, ob pévror tivos y’ éveka. Taylor uses these words to deny that Plato
can have been influenced by Empedocles in using breathing as a means of controlling the
temperature of the body.'2¢

But Aristotle’s words do not prove that no purpose, other than an explanation of the
obvious fact of breathing, was worked into Empedocles’ poem. For Aristotle has decided
that in general, 470b7-9: Tlvos wévrow xdpw dmdpyet (sc. avamvor)) Tois {dois, of pév oddév

121 Polarity and analogy 326. 123 P, 146 above.

122 For this correlation of two different elements, 124 Timaeus 569.
wind and water, see p. 155 above.
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dmedjvavto, ol 8¢ elprikact uév, ov kadds 8 elprikaow aAX’ amewporépws TV cupBawdvtwy. In
particular, he writes of Plato, 472b24—6: érv 8¢ 70 7ivos évexa Tadl Vmdpyer Tols {ouis
(Méyw 8¢ 70 dvamvely kal TO éxmvelv) odfév elprkaocw oi Todrov TOV Tpémov (i.e. as in the
Timaeus) Méyovres. Ross endorses this: ‘Plato in fact says nothing about the purpose of
respiration.”’?> But Plato really makes it quite explicit that breathing has a purpose: it is
designed for the irrigation and cooling of the body.1? The question of void is touched on
more lightly.127

167

(1)

The suggestion that Empedocles’ account of breathing, like Plato’s, was designed to
provide for a cooling of the body, or perhaps in Empedocles’ case more specifically of the
blood, was advanced by Gilbert.!?® The idea has been taken up by Longrigg.!2®

The association of breathing and cooling is attributed to several of Empedocles’ con-
temporaries or close successors: Philistion, Philolaus, Hippon, Diogenes of Apollonia.!3®
The prevalence of the idea makes it very possible that Empedocles too used breathing as

a means of cooling our inner heat.

125 Parva nat. 312.

126 Tim. %77c8~9, 78e3-5, ¢f. 70c—d and 8od.

127 Tim. 79b1, c1, ¢f. 8ocs.

Aristotle mentions Plato’s avoidance of a vacuum,
472b16; but he does not of course count this as a
final cause.

He also considers, and rejects, Plato’s theory that
breathing is tpopijc xdpw, 473a3—14.

It is true that in Plato’s account of breathing the
element of purpose is not given nearly as much
prominence as it is in Aristotle. This, and the
inadequacy of Plato’s account in Aristotle’s eyes,
lead to the exaggeration that on the question of the
final cause in breathing Plato and his followers
000y eiprikacw.

Aristotle also complains of the lack of a final cause
at the conclusion of his criticisms of Anaxagoras and
Diogenes, 471b23-9, and at the beginning of his
account of Democritus, 472a1-3.

128 Otto Gilbert, Die meteorologischen Theorien des
griechischen Altertums (Leipzig, 1907) 343—4, ¢f. 339
and 380-3.

129 J. Longrigg, ‘Empedocles’s fiery fish’, Fournal
of the Warburg and Courtauld Institutes xxviii (1965)
314-15.

130 Philistion: Galen, De usu respirationis 1 = iv 471
Kiithn = Wellmann, Sikelischen Arzte 112 (where the
word dvdyvéis is missing).

Philolaus: Anonymus
(DK 44A27).

Hippon: Arist. De anima 405b24~-9 (DK 38A10).
The attribution is from Philoponus, De anima g2.2—11
(DK ibid.). The etymology which Aristotle alludes
to is made explicit (yvyri—dvayiyov), without attribu-
tion, in the Cratylus 399d-e (not in DK).

Diogenes of Apollonia: Aet. v 15.4 (DK 64A28).

The same association of breathing and cooling
occurs in two Hippocratic treatises: nepi iepijc vodoov
4 = vi 368 Littré, and nepi kapding 5 = ix 84 Littré.

In the nepi capkdv 5-6 = viii 590—4 Littré, medua

Londinensis xviii 8-29

But this can be no more than a conjecture.!®!

feeds the heart. This implies cooling, since the
author remarks both that the heart is fepusn . . .
udhora Tw év T avbpdnw and that Tpogrj ot Td
Oepud 16 Yuypov.

In the nepl guodvy 7-8 = vi 98-104 Littré, an
excessive amount of breath taken into the body with
food and drink cools the blood and causes shivering
and fevers.

Galen attributes the association of breathing and
cooling jointly to Plato and to ‘Hippocrates’, De
Hippocratis et Platonis  placitis viii 9 = v 713
Kiihn.

131 Longrigg is wrong to add as evidence for the
association of breathing and cooling the passage from
Theophrastus, Hist. plant. v 9.6 (DK 32A3): nvpeia
08 ylvetar uév ék mordaw, dpiota 04, ds pnot Mevéstawp,
&K KITTOU" Tdy1oTa yap kal whAeioTov dvamvel.

Longrigg, 315, interprets this as meaning that ‘ivy
is fiery and . . . has the fastest and most copious rate
of respiration’. But it is at once evident from the
context (not supplied by Diels-Kranz) that mvpeia
here is ‘kindling’, and that the verb dvamvei has the
sense of burning, or as we might say of ‘drawing up’
(see LSJ s.v.).

From the fact that it makes good kindling it does
of course follow for Menestor that ivy is fiery, De caus.
plant. i 21.5~7 (in part DK 32A5), ¢f. i 22.5 (not in
DK) and Hist. plant. v 3.4 (DK 32A3a). But there
is no mention of breathing: at De caus. plant. i 21.7
Tdywota . . . dvamwel is represented as TdywoTa
éxknupodueva.

Longrigg’s primary reason for attributing the idea
of breathing and cooling to Empedocles is the report
that Empedocles spoke of fish moving to a cool
element in order to counteract an excess of internal
heat. This and the contrary notion, that birds have
2 lot of fire and move upwards through the attraction
of like for like, seem to me to be best explained as
part of two zoogonies in the cosmic cycle, see ECC
189-95.
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If Empedocles did associate breathing and cooling, then it may be that he also shared
Plato’s theory that heat in the blood is drawn to fire outside the body by the attraction of
like for like. This is the reason for the movement of blood in one of Aetius’ accounts of
Empedocles’ act of breathing, iv 22.1 (DK 31A74): 700 éuddrov Oepuot 7 mpos 70 éxtos
opus) 10 depddes vmavabiBovros. It might be argued that this is simply a reflection of
Plato’s theory, for Empedocles thinks that blood is an equal, or nearly equal, mixture of
all four elements (fr. 98), and there might seem to be no immediate reason therefore why
its movement should be determined by the action of a single element. But it may be that
it is the cooling effect of breath which keeps the component elements in equilibrium.32

168

(ii1)

My suggestion that Empedocles’ purpose, again like Plato’s, may have been to avoid a
vacuum, is also intended to be speculative, although it may derive some slight colour from
the description of air moving mpos . . . 70 mapakevwlév in the two accounts of breathing
attributed to Empedocles by Aetius.133

Anaxagoras seems to have tied his account of breathing in fishes to a denial of void.
Aristotle writes, De resp. 470bgo—471a2 (DK 59A115): ’Avaéaydpas 8¢ kai dwoyévns, mdvra
ddokovres dvamvely, mepl TV IxOvwy kal T@V doTpéwy Aéyovar Tiva Tpdmov dvamvéovow, kal
édnow *Avalaydpas pév, érav dpdaor 76 Gdwp Sia TAv Ppayyiwv, Tov év TG aTdpaTL ywdpevov dépa
éAkovras avamveiv Tovs ixfbs: od yap elvar kevov oddév.

In suggesting that Empedocles may have done something similar, I have not meant to
endorse the claim, very frequently made, that in this fragment, or elsewhere, Empedocles
observed, or even experimented with, a clepsydra in order to prove the corporeality of air
or to disprove the existence of void.

Versions of this claim have been put forward most forcefully by Burnet and by
Farrington, and most recently by Lloyd.13¢

The claim seems to rest on two passages.

1. In the De caelo Aristotle speaks of Anaxagoras and Empedocles together as having
denied the existence of void.!3?

2. In the Physics he speaks of Anaxagoras and others who seek to disprove the
existence of void by showing that what is apparently empty is in fact full of air, and
who think to achieve this latter aim by squeezing wine skins and shutting up air in
clepsydras.136

These two passages, taken together, might conceivably mean that Empedocles used a
clepsydra to try to disprove the existence of void. But that is by no means a necessary
or even a probable conclusion.

It is significant that clepsydras appear again in an earlier passage of the De caelo.
Aristotle refers to the theory held by Anaximenes, Anaxagoras and Democritus, that the

132 Empedocles did allow for changes of tempera-
ture in the blood, for sleep is the result of a partial
cooling of the blood, Aet. v 24.2 (DK 31A85), cf.
v 25.4 (DK ibid.). Theophrastus’ two kinds of
unintelligence, De sens. 11 (DK 31A86), are also to
be explained, I think, in terms of a difference of
temperature, as well as of texture, in the blood.
(I intend to develop this point in a future article.)

133 jv 22.1 (DK 31A%74). v 15.3 (not in DK).

134 Burnet, ‘L’expérimentation et 1’observation
dans la science grecque’, Scientia (= Rivista di scienza
= Rivista internazionale di sintesi scientifica) vol. xxxiii

anno 17 (1923) 94-5, cf. EGP 27, 228-9, 266-7.
Benjamin Farrington, Science in antiquity, in the Home
University Library series (London, 1936) 76-8, and
Greek science, its meaning for us (Thales to Aristotle) in
the Pelican series (Harmondsworth, Middlesex, 1944)
51-3. Lloyd, Polarity and analogy 331-2.

135 gogarg—21 (DK 59A68), ¢f. 305b16-18 (DK
68A46a).

138 213a22-b2 (in part DK 39A68). Cf. [Arist.]
Probl. 914bg—915a24 (in part DK 59A6g), where
again Anaxagoras’ name alone is mentioned.
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earth is prevented from falling by its width and by the air trapped beneath it.13? He adds,
2094b19—23: TadTo 87) TobTO TOLEY TG TAdTEL TV YTV TPOS TOV Umrokelpevov aépa (Tov 8 ovk éxovta
petaoTivar Témov ikavov alpdw TG kdTwlev fpepeiv), domep T0 v Tais kAeyvdpais Vowp. STL Sé
Svvarar modd Bdpos Ppépew dmorapBavdpevos kal pévwv ¢ dip, Texprpia ToAG Aéyovow 138

Now it is true that neither Anaximenes nor Democritus is a suitable candidate for
Aristotle’s description in the Physics. Democritus did not deny the existence of void.
Anaximenes was probably not concerned with the question. But the mention of clepsydras
in this earlier passage of the De caelo shows that Anaxagoras and Empedocles were not alone
in their use of this instrument, and serves as a warning therefore that Empedocles is not
necessarily in Aristotle’s mind when in the Physics he claims to speak of Anaxagoras and
others who used clepsydras to disprove the existence of void.

It is interesting to notice that clepsydras appear in yet one more simile. Theophrastus
remarks that holding one’s breath prevents sweat leaving the body in the same way that
air prevents water leaving a clepsydra.l3® Forster refers the observation to Empedocles,
on the strength of fr. 10014 This is essentially the same as the error about void.
Theophrastus may conceivably have copied Empedocles. But there is no need at all to
suppose that he must have done.

It should be noted also that even if we were to introduce Empedocles into Aristotle’s
analysis in the Physics it would not follow that Empedocles was concerned, in Lloyd’s phrase,
‘to prove the corporeality of air’.1¥ Anaxagoras was concerned to disprove the cxistence
of void. Aristotle does not say that he intended to prove the corporeality of air. But this
raises wider issues, on the association of air and the void, which are incidental to my present
thesis, and which I shall hope to pursue in a future article.

Note 8.—Bubliography of modern interpretations of Empedocles’ theory of vision

Bernhard H. C. Lommatzsch first ascribed to Empedocles a theory of breathing through
the skin, Die Weisheit des Empedokles . . . (Berlin, 1830) 217-24, 293. Aristotle’s misunder-
standing of pw@v was here left implicit. This side of Lommatzsch’s interpretation was
elaborated by Karsten, 244-8 and 477-80.142

Karsten’s view was rejected by Panzerbieter, ‘Zu Empedokles’, ZLeitschrift fir die
Alterthumswissenschaft iii (1845) no. 111 col. 886. It was also rejected by William Ogle, for
the simple but quite sensible reason that magAd{wv . . . oiduare pdpyw (line 7), while exag-
gerated as a description of breathing through the nostrils, was altogether impossible as a
description of breathing through pores in the skin, Aristotle on youth and old age, life and death
and respiration, translated, with introduction and notes (London . .., 1897) 119, ¢f. 20-1.

Mullach, i 689, retained the sense of nostrils for giwav, but claimed that Empedocles
meant to speak of breathing through the skin as well. A more extreme version of this
idea was put forward by Antonio Traglia, who offers an impossible translation of Aristotle’s
Greek to show that pwav was taken by him to mean both nostrils and skin, Studi sulla lingua
di Empedocle (Bari, 1952) 25 n. 43. Traglia seems in fact to have been misled by a reference
in Diels—-Kranz, i 347.6, and not to have consulted Aristotle’s actual text at all.

Apart from these few expressions of dissent, or partial dissent, Karsten’s interpretation

137 294b13-30 (in part DK 13A20).

138 This is of course not quite the same as the
observation described in the later passage of the
De caelo, for there it is air trapped inside the clepsydra
which is relevant, while here the idea appears to be
that the air outside the clepsydra prevents the heavier
element, water, from falling through the perforations,
in the same way that air, allegedly, prevents the
earth from falling.

139 De sudore 25-6, repeated in an abbreviated

form and without Theophrastus’ name in [Arist.]
Probl. 866bg—14. There is the opposite theory in the
7epl duairng ii 64 = vi 580 Littré.

140 E. S. Forster, Oxford translation of the
Problemata ad loc.

141 Polarity and analogy 331—2.

142 References to works that have already been
cited in note 3 pp. 157—9 above are given here in an
abbreviated form.
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had until recently been accepted unanimously. Uusually there is an explicit reference to
Aristotle’s ‘mistake’. Sometimes there is simply the assumption that Empedocles spoke
of breathing through the skin.

Zeller, ZN 993. Winnefeld, Die Philosophie des Empedokles 37-8. Paul Tannery, Pour
Uhistoire de la science helléne 2nd edn by A. Dies (Paris, 1930) 345. Burnet, EGP 219 n. 2, 245.
Gomperz, i 191-2. Diels, Poetarum philosophorum fragmenta, on fr. 100.4, repeated in the
apparatus of Diels-Kranz. Max Wellmann, Die Fragmente der sikelischen Arzte Akron,
Philistion und des Diokles von Karystos (Berlin, 1901) 70-1, 82—4. Beare, Elementary cognition
133. Gilbert, Meteorologischen Theorien 343—4. Millerd, 72. Schmidt, Kulturhistorische Bei-
trageii 86. Bignone, 359 n. 3, 471-2, 621-2, ¢f. 581—2. Powell, CQ xvii (1923) 173. Taylor,
Timaeus 544 ff., especially 554-5 and 567—9. Cherniss, ACP 263. Cornford, Plato’s
cosmology 306—7, cf 319 n. 1 and see pp. 1745 below. Capelle, Die Vorsokratiker 226 n. 2.
Frenkian, Etudes ii 57-8. Schumacher, Antike Medizin 115-17. Freeman, Pre-Socratic
phzlosop}zers 195. Zafiropulo, who shows some initial hesitation, Empédocle 141-2, 158,
278-9. Ross, who stifles his misgivings, Parva nat. 314-15. john E. Raven, The Pre-
socratic p}zzlosophers a critical history with a selection of texts (Cambridge, 1957) 341-2. D. J.
Furley, ‘Empedocles and the clepsydra’, 7HS lxxvii (1957) 31—-4. Kranz, Empedokles 589
71, 151—2. Charles H. Kahn, Anaximander and the origins of Greek cosmology (New York,
1960) 23. Bollack, Empédocle i introduction & I’ancienne physique (Paris, 1965) 240-5. Brun,
Empédocle 88—qgo.

The view that the fragment describes breathing through the nostrils alone was then
put forward independently by M. Timpanaro Cardini, ‘Respirazione e clessidra (Empedocle
Jr. 100)’, La parola del passato xii (1957) 250-70, and by N. B. Booth, ‘Empedocles’ account
of breathing’, FHS Ixxx (1960) 1o-15. Booth’s interpretation has been accepted by
Guthrie, History ii 220-6, and in essentials by Lloyd, Polarity and analogy 328-33, but not by
Verdenius, ap. Guthrie, History ii 220 n. 3.

Timpanaro Cardini’s other paper, ‘La clessidra di Empedocle e ’esperienza di Torricell?’,
in Convegno di studi Torricelliani in occasione del 350° anniversario della nascita di evangelista
Torricelli 1958 (Faenza, 1959) 151-6, deals more with the supposed theoretical implications
of fr. 100.143

More recently, Booth’s interpretation has also been taken up by G. A. Seeck,
‘Empedokles B 17, 9-13 (=26, 8-12), B8, B1oo bei Aristoteles’, Hermes xcv (1967) 28-53
(pp. 41-53 deal with breathing). But Seeck does not deal in any detail with the inter-
pretation of the simile.

I should add that while Seeck seems to me right to abandon the Platonising inter-
pretation, the primary argument by which he seeks to refute this interpretation, 42 ff.,
seems to me fallacious.

Seeck’s general argument appears to be an unacknowledged restatement of Karsten’s
position, 246: ‘Quonam sensu Aristoteles voc[em] pwdv acceperit, non plane liquet: nam
etsi Empedoclis dicta ad narium praesertim respirationem refert, id tamen e sententia potius
quam ex ipso hoc vocabulo effecisse videtur’. The particular proof which Seeck offers of
this is that at De resp. 474a9-10 Aristotle allows the possibility of pw@v meaning windpipe
and not nostrils.

But the phrase in question, el pév mepi Tadrns Aéyer Tis dvamvois, does not exclude
breathing through the nostrils, as Seeck seems to suppose. This is clear from Aristotle’s
‘statement, before his quotation of the fragment, 473217-19: Kkal mepl THs Sud TV puKTipwy
dvamvofls Aéywv oleTar kai mepl Tis Kuplas )\e'yew avamvofis. ‘In Speakmg of breathing
through the nostrils, Empedocles thinks that he is also speaking of primary respiration’
(i.e. breathing through the windpipe). Tadrys therefore at 474a10 refers to breathing
through the nostrils and the mouth, and so breathing through the windpipe, as opposed to

143 Cf. p. 150 n. 49 above.
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breathing only through the nostrils, 474a17-18: € 8¢ mepi s kara Tods pvkripas Aéyer
Hovrs, k...

Aristotle’s point is that Empedocles either includes breathing through the windpipe in
his theory (in which case his account of the mechanism of respiration is deficient), or supposes
that we breathe exclusively through the nostrils (which can be disproved by the fact that
if you block your nostrils you can continue to breathe). Nowhere does Aristotle suppose
that Empedocles has excluded breathing through the nostrils.

Note 9.—Was Plato’s theory of respiration original?

(1)

If we abandon the theory of cutaneous respiration for Empedocles, the question arises:
how original is Plato’s theory of respiration in the Timaeus?

Seeck contends that the idea of cutaneous respiration, if it does not appear in Empedocles,
is first known to us in Plato.144

Seeck is perhaps right to reject as evidence for cutaneous respiration a passage in the
Anonymus Londinensis, which compares man to some kind of water plant, vi 18-29: 8{knv
Te éméxew nuds furdv ws yap éxeiva mposeppilwTar T yij, obTws Kal adrol mpooeppildpeda
mpos TOV Gépa kard Te TAS pivas kal katd T4 Sda odpata. owkévar uév ye durols éxelvors, of
“oTpaTidTar kadodvTar. Womep yap éketvor mpoceppilwpévor TG Vypd peradépovrar viv wév éml
T0dT0 7O Uypdv, viv 8¢ éml Tobro, olrws Kal adrol olovel dura dvres mpooeppildpueda mpods Tov
dépa kal év kewroer éoudv petaywpoivres viv uév émi Tdde, adlbis 8¢ ém’ dAnr14%  The ex-

144 Hermes xcv (1967) 50—2.

145 In quoting from this work I have transcribed
the text from Diels, Supplementum Aristotelicum iii
(Berolini, 1893), without distinguishing the additions
made by Diels to the original text of the papyrus.

The orpaticytrg is spoken of also in Pliny, Nat. hist.
xxiv 18.105 § 169, in Dioscorides, De materia medica
iv 101 = ii 256.5-257.5 Wellmann, and in Galen, De
simplicium medicamentorum temperamentis ac facultatibus
viii 40 = xii 131 Kiihn.

Two alternative identifications are offered by
Lewis and Short, s.v. ‘stratiotes’: the stratiotes aloides,
water aloe or water soldier, and the lemna polyrrhiza,
or greater duckweed (which they appear to confuse
with the pistia stratiotes, mentioned below). A com-
parison with duckweed is offered also by W. H. S.
Jones, to illustrate the passage from the Anonymus
Londinensis, The medical writings of Anonymus Londi-
nensis (Cambridge, 1947) 39. The identification
with the water soldier is offered by several other
writers, in particular Max Pohlenz, who concludes
that the fact that the leaves of the water soldier
‘liegen nicht flach auf, sondern sind steil emporge-
richtet und recken sich jedenfalls zur Bliitezeit in die
Luft empor’ is intended as an indication that ‘der
Mensch seinen Geist erst dann voll entfaltet, wenn
er sich iiber die feuchten Regionen des Bodens in die
reine Luft erhebt’, Hippokrates und die Begriindung der
wissenschaftlichen Medizin (Berlin, 1938) 73.

Neither identification is likely to be correct.

() The water soldier. This is described as having
leaves with ‘teeth and points very sharp’, in James
Sowerby, English botany vi (London, 1797) tab. 379.

The leaves would hardly have been suitable therefore
as a cold compress, the use prescribed by Pliny,
Dioscorides and Galen. It is a further disadvantage
that in Europe the water soldier is rare in the
southern part of the continent.

(i) The greater duckweed. According to Pliny and
Dioscorides, the stratiotes has leaves like the sempervi-
vum, but larger. The comparison is probably with
the sempervivum lectorum, or common houseleek, for
according to the commentary in Sowerby this too
was used for cold compresses, xix tab. 1320: “The
bruised leaves are by rustic surgeons used as a cooling
external application, but their virtues are inconsider-
able’.  Other haemostatic and curative properties
attributed to the common houseleek in John T.
Boswell Syme, English botany grd edn iv (London,
1865) 61, are similar to those claimed for the stratiotes
by Pliny, Dioscorides and Galen. The leaves of the
greater duckweed are from } to § inch across, accord-
ing to Syme, ix 24. The leaves of the common
houseleek are more than twice as large as this, Syme
iv 61.

The stratiotes is identified with the pistia stratiotes or
water lettuce by Kurt Sprengel, Geschichte der Botanik
‘neu bearbeitet’ i (Altenburg und Leipzig, 1818) 155,
by LSJ s.v., and by Humphrey Gilbert-Carter,
Glossary of the British flora 3rd edn (Cambridge, 1964)
79. (I owe this last reference to the kindness of
D1 S. M. Walters of the Cambridge Botany School.)

This identification may well be right. The water
lettuce floats on the water and has leaves larger than
the common houseleek. It also approximates to
Pliny’s condition, ‘in Aegypto tantum et inundatione



D. O’BRIEN

pression kara Ta 6da oduara is taken to indicate cutaneous respiration by Deichgriber
and Pohlenz.14¢ But it is certainly possible to read that expression as applying simply to
man’s habitat.

However, Seeck is fairly certainly wrong, it seems to me, to deny the theory of cutaneous
respiration attributed to Philistion later in the same document, Anon. Lond. xx 43—9: drav
yap, ¢naiv (sc. Philistion), edmvofj 6dov 76 odua kal Siefly drkwiTws T0 mvedupa, vylea ylverar:

172

o0 yap wovov katd TO OTOWO Kal ToUS MUKTHpas 7 dvamvor) ylverar, dAAG kal kaf’ Sdov T6 odpa.
Stav 8¢ u) edmvof} 16 odpa, végor yivovtal, kal Stapdpws.

Seeck claims that this means no more than the idea contained in a passage of the mept
lepfis vovoov 16 = vi 390 Littré: oxdrav yap omdon 7o mvebua dvlpwmos és éwvrdv, és Tov
éykédalov mplTov deikvéerar, kai oUTws €5 TO Aoumov adua okidvaTar 6 dip.

In the Hippocratic treatise, the preceding chapters make it clear that once air has been
drawn in through the mouth and nostrils, it is then dispersed throughout the body by a
system of internal veins.1*? In the passage of the Anonymus Londinensis, it would perhaps
be possible to take edmvof in this sense, as meaning that the body is ‘well ventilated’ internally;
but in the middle sentence of the three I have quoted the emphasis in d\Ma «a( fairly
obviously means that breathing takes place through the mouth, the nostrils and xa’élov

70 odua.l48

Some kind of cutaneous respiration seems also to be intended by the author of the
*Emdmudv vi 6.1 = v 322 Littré: 8fdov 7 aiofnois, s ékmvoov kal elomvoov Slov 76 odua.
This treatise is dated to shortly after 399 by Deichgraber.14?

I conclude that Plato is indebted to Philistion and perhaps others for the idea of breathing

through the skin.

(1)

There remain at least two features of Plato’s theory which are, I think, arguably

Empedoclean.

1. The principle that fire and air pass through earth and water, but not vice versa,
which god employs in fashioning the «ipros, 78a ff., looks to me very like an application
of Empedocles’ theory of different sizes of pores and effluences.

2. The connection of breathing with the movement of the blood, or at least of ra s
Tpodijs vdpara, 8od, could also, I think, have been suggested by Empedocles’ theory.

On the strength of these two features in Plato’s account I have ventured to speak of ‘the
elaboration of Empedocles’ theories by Plato’, in the case of respiration as in the case of

Nili nascitur’, for its presence in the Upper Nile at
least is noted by C. W. Hope, ‘The “Sadd” of the
Upper Nile: its botany compared with that of
similar obstructions in Bengal and American waters’,
Annals of botany xvi (1902) 495-516, especially 506.
Pliny’s inundatione may indeed reflect the flooding
caused by accumulation of vegetation called the
‘sudd’ or ‘sadd’.

The water lettuce is described and illustrated in
(Curtis’s) Botanical magazine 1xxvii, series g vii (1851)
tab. 4564. There are a couple of fine specimens in
the Cambridge botanical gardens.

146 K. Deichgriber, ‘Die Epidemien und das
Corpus Hippocraticum, Voruntersuchungen zu einer
Geschichte der Koischen Arzteschule’, Abhandlungen
der Preussischen Akademie der Wissenschaften, philo-
sophisch-historische Klasse (Berlin, 1933) no. iii 154~5.
Pohlenz, Hippokrates 71—4.

147 Especially chapters 3—4 and 7 = vi 366-8 and
372—4 Littré.

Pohlenz comes close to attributing cutaneous
respiration to the mepl iepfjc vovoov. He writes,
Hippokrates 71—2: ‘Bei der Atmung spricht die Schrift
iiber die Heilige Krankheit (Kap. 7) freilich nur vom
Mund und Nase als den Hauptwegen; aber das
geschieht im beilaiifiger Erwidhnung und schliesst die
Hautatmung “durch den ganzen Leib” . . . keines-
wegs aus.’

148 This is also the view of Guthrie, History ii 223.
It was of course also Wellmanu’s view, but joined in
his thesis to a theory of cutaneous respiration for
Empedocles, Sikelischen Arzte 70-1.

14 Die Epidemien und das Corpus Hippocraticum
74-5-
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vision, although the connection between Empedocles and Plato is of course much lessened,
once we abandon a theory of cutaneous respiration for Empedocles, as I think we should.15°

NotEe 10.— The ambiguities of miparos, éoxaros, pis and pwds

()

In my earlier discussion, I made a simple division of the ambiguity in mduaros and
éoyaros, fr. 100.2 and 4. Either both words refer to the outside of the body, if pwdv means
skin, or both refer to somewhere inside the body, if pwadv means nostrils. 15

Dr Lloyd proposes a different alignment. Lloyd takes pgwdv to mean nostrils, and
miparos in line 2 to mean innermost, but he seems to suggest that éoyaros in line 4 may still
mean outermost.152

This seems to me an unnecessary and indeed an impossible complication. For it is
reasonably clear that on the Aristotelian interpretation (where gwdv means nostrils and
miparos means innermost) the pores which are driven pwav éoxara 7épfpa Siapmepés divide
our nostrils from some area within the body, the lungs or chest, which is filled alternately
with air and with blood. This division between the nostrils and the lungs or chest can be
expressed, it seems to me, only as the innermost ends of the nostrils, as distinct from the
outermost ends, which is where our nostrils join the outer air.

Michael of Ephesus, in the late eleventh or early twelfth century, proposes in effect the
opposite alignment to that in Dr Lloyd. Michael evidently takes gwav éoyara répfpa to be
the innermost ends of the nostrils, but he takes miuarov kara odpa to refer to the surface of the
body, Ty émddveiav Tis caprds.1%3

Michael seems to achieve this curious combination of ideas in two ways. First, he
explicitly says that only some of the veins are joined to the nostrils.}  Secondly, he appears
to take the ‘surface’ of the skin, 7 émddveia s capxds, to include as it were an internal
surface.’®® In this way those of the veins which have their ‘little mouths’ attached to the
root of the nostrils find themselves in effect inside the body.

(i)
In my main discussion I also allowed that gwav was simply ambiguous between ‘skin’

and ‘nostrils’1% On closer inspection, the ambiguity, at a simply verbal level, diminishes
perhaps. But it does not altogether disappear.

1. ‘Pis, ‘nose’ or ‘nostrils’, is used frequently by Homer in both the singular!57 and the
plural 158

2. “Puwids, ‘skin’, is used in the singular both for human skins!®® and for the skins or
hides of beasts.’? In the plural however it is usually used only for the skins or hides of

beasts.1%
150 The sentiment in question is expressed on 154 Parva nat. 125.19-22, cf. 4-9.
pp- 140 and 146—7 above. 185 Parva nat. 124.18, 125.4-5 and 19.
I prefer not to rely on Professor Guthrie’s sug- 156 Pp. 146—7 above.
gestion, that Plato is following Empedocles in his 157 [I. v 291, xiii 616. Od. iv 445, xviii 86.

avoidance of void, History ii 223—4, for the addition 158 JI. xiv 467, xvi 349, 503, Xix 39, xxiii 395, 777.

of this feature to Empedocles’ theory can be only
speculative, see pp. 166—9 above.

181 Pp. 146-7 above.

152 Polarity and analogy 328-30, especially g29
n. 2.

183 Parva nat. 124.14-127.8.

Od. v 456, xxi 301, xxii 18, 475, xxiv 318.

159 JI. v 308. Od. xiv 134, xxii 278.

160 JI. vii 248, x 155, 262, 334, xvi 636, xx 276.
Od. v 281, xii 423.

181 J1. iv 447, vii 474, viii 61, xii 263, xiii 406, 804.
0Od. i 108, xii 395.
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From this it has been thought to follow that gwdv in fr. 100 cannot mean ‘skin’.}62  But
this is not necessarily so.

1. There are three exceptions, all in the Odyssey, to the rule that gwdv in the plural is
used only for the skins of beasts.163

(1) The skin, or skin and flesh (piwo(), shrivels on the bones of dead men ensnared
by the song of the Sirens, xii 46.

(if) Odysseus is caught on jagged rocks in a rough sea: his skin, or again his skin and
flesh (pwovs, the manuscripts also have pwds), would have been torn from him and his
bones broken, if Athena had not come to his rescue, v 426—7.

(iii) In the same passage, the skin (pwoi) is in fact torn from Odysseus’ hands as he
clings to the rocks, v 432-5.

In the first two cases, pwot is distinguished from bones, and so seems to be used for skin
and flesh. This would not fit happily with éoyara 7épfpa, as meaning the outermost part
(only) of the skin. In the last instance however the plural is used for skin that is torn to
shreds. It seems to me conceivable, but unlikely, that Empedocles should have used gwav
in this same sense for skin that is pierced mvkivais . . . ddofw (line 3).

2. If we discount this possibility, it is still true that fr. 100 begins as a description of all
breathing animals, not only man: &8e 8’ dvamvet mdvra . . . 7dow AMpapor . . .  Admittedly,
in the next line the expression wduarov kara odpa is singular in its reference. But the singular
connotation may be outweighed by the introductory wdo:.. If the fragment describes a
plurality of animals, including man, then the meaning of ‘skin’ for gwdv cannot, on grounds
simply of Homeric usage, be discounted.

I have therefore sought to resolve the ambiguity, not in terms of the meaning of pwav
taken in isolation, but in the light of Aristotle’s evidence and the sense of the fragment as a
whole.164

(iii)

The ambiguity of pwav has spread into the interpretation of the doxographical evidence.

Aetius gives an account of Empedocles’ act of breathing in the chapter mepi dvamvoijs.163
This is partly repeated in the chapter e 7o éuBpvov {@ov. 166

Wellmann takes the second entry to describe breathing through pores in the skin.167
But the account, in both entries, of air entering eis 7o wapavoixfévra T@&v dyyeiwv could refer
equally to breath that has come through the skin or to breath that has come through the
mouth or nostrils only.

Cornford refers to the first entry as containing ‘an account of respiration similar to
Plato’s’.168  In fact the central part of the first entry runs: mv 8¢ viv karéyovoav (sc. dvamvory
yivealar) depopévov 100 alparos s mpds Ty émpdveiav kal 76 depddes ia TV pwiv Tals
éavtod émppoiats dvabAiBovros. Bollack translates Sia 7@v pwdv here as ‘a travers la
peau’1%®  Millerd, Bignone and Booth understand the expression to mean ‘through the
nostrils’*?®  This is the sense we should expect in a prose author.!”? Conceivably Aetius

162 Seeck, Hermes xcv (1967) 49. Cf. Timpanaro vo¥ pwkrijpog Lexicon graecum Iliadis et Odysseae s.v.

Cardini, La parola del passato xii (1957) 259 n. 2. pwic.
163 Karsten, 248, quoted in support of pwdvy 165 jv 22.1 (DK 31A74).
meaning skin I/. xix 39, where, to preserve Patroclus’ 166 v 15.3 (not in DK).
corpse, Thetis pours ambrose and nectar kard pwdv. 167 Sikelischen Arzte 72.
But the meaning here is nostrils, ¢f. Herodotus ii 86. 168 Plato’s cosmology 319 n. 1, ¢f. 306~7.
164 Tt is interesting to note that some confusion 169 Empédocle 1 242.
between skin and nose seems to have arisen in 170 Millerd, 72. Bignone, 359 n. 3. Booth, 7HS
ancient times. In a gloss on JI. xiii 616, pwos vmép lxxx (1960) 14.
awudrns, which clearly means ‘above the bridge of the 171 Apart from the Homeric passages cited above,

nose’, Apollonius Sophistes wrote é7i uév To% dépuaroc pwég is moderately common, as both singular and
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could have repeated a poetic use of the word by Empedocles to mean ‘skin’. But the
passage in Aetius certainly affords no independent evidence for a theory of transpiration.

Aetius’ first entry begins with the words v mpawryv avamvony Tod mpdrov {Wov. Prima
Jacie this sets the report in a zoogonical context. This has been thought to be at variance
with Aetius’ placing his second account of breathing in a section dealing with embryology,
and the zoogonical context of the first entry has therefore been denied, initially by Karsten
and Panzerbieter, and most recently by Reiche.l?2

In pursuance of this line of thought, Karsten and Panzerbieter suppress mpdrov, and
refer the ‘first breath’ to the first breath of any new-born animal. This must also have been
the intention of the scholiast recorded in Diels’ apparatus who wrote dpriyevods as an
explanation of mpdirov.

In fact, it seems to me very probable that respiration and embryology should have been
treated together in a zoogonical context, either as part of the formation of animal parts in
Love’s zoogony, or more probably as part of the account of sex and reproduction which
probably fell in Strife’s zoogony, after, or rather as part of, the separation of the whole-
natured creatures.l?

If we do place Aetius’ entry in a zoogonical context, then a passage in Aristotle’s De
partibus animalium may offer a very brief account of the same eventl? Aristotle writes of
the apyaior kai mpdToL didocodricavres mepl Pvoews specifically including Empedocles,
640b11-15: dpoiws 8¢ kal mepl Tvr v {Pwv kal TV PuTdy yéveow Aéyovaw, olov Sti év 7H
odpaTe péovros pev 1ol Udatos kodiav yevéobar kai mdoay Vmodoxny Tis Te Tpodis kal Tob
TEPITTWUATOS, TOD 8¢ Tvedparos Siamopevdévros Tovs pvkTipas dvappayijvarl?

The successive movements of water and air in Aristotle’s account match fairly closely
the successive movements of water and air in the two doxographical accounts of Empedocles’
‘first breath’: 7ijs pév év Tois Bpédeowv dypacias dmoxwpnow AapBavovans, mpds 8¢ 76 maparevwbeév

3 '8 ~ 3 o /8 7 ) \ 0 ’ ~ > ’ 176
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plural, in poetry. It does not seem to occur at all in
prose.

The meaning of ‘skin’ or ‘skins’ for gives is not merely
unfamiliar, as Professor Guthrie observes in his note
on this passage from Aetius,History ii 223 n.g. It is un-
known.

172 Karsten, 479 n. 275. Panzerbieter, JAW iii
(1845) mno. 111 col. 886. Harald A. T. Reiche,
Empedocles® mixture, Eudoxan astronomy and Aristotle’s
connate pneuma (Amsterdam, 1960) 67—9.

Diels started off by agreeing with Karsten, Doxo-
graphi 411. But he later thought better of it, Poet.
phil. fragm. 96.20, repeated in DK i 298.9.

173 For these two features of Empedocles’ zoogoni-
cal theory, cf. ECC 200-3 and 50, 209-10.

Diels. Poet. phil. fragm. 96.21, repeated in DK i
298.10, rightly notes that zods . . . mpdrovg dppevag is
used by Aetius in a zoogonical context in v 7.1
(DK 31A81).

Reiche, Empedocles’ mixture 67-9, argues that
Empedocles cannot have spoken of ‘the first breath
of the first animal’, apparently on the ground that
the whole-natured creatures were the first animals,
and these, Reiche supposes, had no air in their
composition.

In fact there seems to me no good reason for
supposing that air was missing from the composition
of the odAogui}, see ECC 203—4 and 206.

It is true that whole-natured creatures had no
voice (fr. 62.8), and it may be that they did not
breathe. If so, then ‘the first breath of the first
animal’ would simply be intended to refer to the
first breathing animal, i.e. to the first animal of the
kind that we know now. An abbreviation of this
kind would be entirely natural in a doxographical
compilation.

174 640bg-15.

175 On this passage cf. ECC 213, and for the verses
forged to match this context, ECC 346.

176 A somewhat similar process for the formation
of ‘channels of air’ may be found described in the
7ept OraiTns i 9 = vi 484 Littré.

It is unfortunately not wholly clear whether in
Aetius the liquid which withdraws is (i) the amniotic
fluid, which on birth fills the mouth and nostrils, and
most of which leaves the body as soon as pulmonary
respiration begins, or (ii) mucenum, which at birth
fills the lower part of the ileum and the whole of the
great intestine, and which is passed out of the body
during the first three or four days after birth, which
is also about the time that the lungs take to become
fully distended. If only the former, which admittedly
seems more probable, then the parallel with the
passage in Aristotle is less exact, for in Aristotle the
fluid must presumably pass down through the body
in order to fashion the belly.
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If we do interpret Aetius’ first entry in the light of this passage in Aristotle, then
Aristotle’s pvkrfipas is a good indication that pwdv in Aetius means nostrils.

176

NotEe 11.—The workings of Empedocles’ clepsydra
(i)

Throughout my analysis I have taken for granted Last’s account of the workings of
Empedocles’ clepsydra.l??

Last’s article has usually been given formal acknowledgment, although its conclusions
have not always been accurately reproduced. Thus Professor Guthrie, although referring
to Last, still in effect confuses Empedocles’ clepsydra with a water-clock, for he writes of
both of them together that ‘when the thumb was removed, the water dripped out’ (my
italics).178 This verb, which is also used by Taylor, is appropriate only to a water-clock.17?
A contrivance which could release its liquid content only in drips would not be, in Heron’s

phrase, mpos 76 olvoyoeiv yprioiuov.180
Other anomalies abound.
iofuoto (MSS. LM).

doubt.

In fr. 100.19 the manuscripts have 5fuoio (MSS. PSXZ) and
’HOuds means a strainer, and applied to a clepsydra would therefore
most naturally refer to the perforations at the bottom of the vessel.
naturally apply to the neck or vent at the fop of the clepsydra.
The meaning of the two words is not.

*Iofuds would most
The reading may be in
Nonetheless Raven contrives to print 5fuoto

and translate ‘neck’, a term which he realises applies to the narrow opening at the top of the

clepsydra.18

(i)

The function of the strainer seems to be misunderstood by Lloyd. He writes: ‘It is clear

that the strainer of the clepsydra . .

. allows both air and water to enter and escape’.182

This is inaccurate. Air could pass through the perforations of the clepsydra, but in the
emptying and filling of the clepsydra it does not iz _fact do so.183

177 Cf. p. 148, n. 36 above.

The difficulties inherent in the earlier confusion of
Empedocles’ clepsydra with a water-clock are well
exemplified by Taylor, Timaeus 554—5, and by J. U.
Powell, “The simile of the clepsydra in Empedocles’,
CQ xvii (1923) 172-4. The confusion goes back at
least as far as Dionysius Petavius, whose attempt to
distinguish Empedocles’ clepsydra from a water-
clock is only partially successful, in his edition of
Synesius (Lutetiae, 1612) Notae 21—2.

A useful collection of texts on both kinds of
clepsydra, with many illustrations, is provided by
Max C. P. Schmidt, Kulturhistorische Beitrige zur
Kenntnis des griechischen und romischen Altertums Heft ii
Die Entstehung der antiken Wasseruhr (Leipzig, 1912)
84-113. Unfortunately Schmidt’s own comments,
24-30, on fr. 100 consist of a lengthy and really
rather ridiculous attempt to show that Empedocles’
clepsydra was used as an egg-timer.

The chief texts which describe a clepsydra of the
kind in use in f7. 100 are as follows:
[Arist.]  Probl. 914bg—915a24

59469).

Hero, Opera i Pneumatica et automata i 7 = 56.12-

60.3 Schmidt.

(in part DK

Philo Byzantinus, De ingeniis spiritualibus 11 =
480.21-482.15 Schmidt.

Alexander Aphrodisiensis, Probl. phys. i 95 =1
33.6—15 Ideler.

Simplicius, De caelo 524.17-525.4, Phys. 647.26-30.

Two scholia on Aristotle’s De- caelo, printed in
Aristotelis opera ed. Academia regia Borussica iv
(Berolini, 1836) 506b17—-22 and 23—43.

There is also a competent short account of
Empedocles’ clepsydra by Michael Ephesius Parva
nat. 123.24-124.11 (reading kevod yap 7 évros at
124.2), ¢f. 125.25-126.14.

In the twelfth century a similar device was used
for washing one’s hands under. It is described by
Adelard of Bath, Quaest. nat. 58.

178 Loeb edition of the De caelo 226-9.

179 Taylor, Timaeus 554.

180 Opera i Pneumatica et automata i 7 = 56.15-16
Schmidt.

181 Presocratic philosophers 341, 342 n. 1.

182 Polarity and analogy 331.

18 To suppose, as does Guthrie, History ii 222,
that a certain amount of air follows the water through
the strainer, when the clepsydra is being emptied,
would be possible perhaps, but fanciful.
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Recognition of this distinction would have helped Lloyd’s thesis, in so far as it assists the
equation of pores and perforations. For only one element, air, can pass through the pores,
in the same way that only one element, water, does in fact pass through the perforations.

As it is, Lloyd’s carelessness over the working of the clepsydra is coupled with a more
serious error, the supposition that the tertium comparationis of the analogy lies in the effect of
pressure through a perforated strainer. Lloyd writes: “The main point which is illustrated
by the comparison seems to be that the entry and departure of one substance through a
perforated strainer may depend on the variations of pressure exerted on it by another
substance.”’® There is a similar idea in Timpanaro Cardini: ‘L’ufficio che egli (sc.
Empedocles) fa compiere al sangue rispetto all’aria nel meccanismo respiratorio, cioé quello
di pressione e di spinta, nel paragone della clessidra ¢ affidato all’aria rispetto all’acqua’
(my italics).18

In fact, from the point of view of pressure, the working of the clepsydra and the process
of breathing are not at all comparable.

The clepsydra

Pressure of air is responsible for preventing water from entering the clepsydra: eipye: . . .
éowle meowv (lines 12—-13). It is also responsible for holding water within the clepsydra:
épvky (line 18).

But it is not clear that the entry and departure of water is effected by pressure:

;) \ ¥ ’
€EKTOS €0W AEAL'T"LEVOS .« o e

mvedpatos éMeimovros éoépyerar alowpov Hdwp (line 15)
mvedpaTos éumimrovros bmekbéel alowov U8wp (line 21).

*Euminrew perhaps denotes pressure. ’EMeimew does not. The idea that water is forced
to enter and leave the clepsydra by the pressure of air (or vice versa) in effect takes its colour
from the pressure exerted by air during the two preceding periods, the retention of air and
water in the clepsydra.

Breathing

When we turn to breathing, there is no obvious mention of pressure. Blood ‘darts
away’ (amaify and damaifeie lines 6 and 23), or ‘darts up’ (dvabpgoxry lines 8 and 25). Air
‘darts back’ (karaiooerar line 7) or simply ‘comes back’ (karépyerar line 24).186

There is here no obvious mention of pressure. And there need be no silent implication
of it. For in the account of breathing there is no description of the two terminal states
that would add to the simple movement of air and blood any notion of pressure. Moreover,
if we introduce these two terminal states, it is reasonably clear that the pressure exerted by
air on water in the clepsydra does not correspond to any pressure of air on blood or of blood
on air in the process of breathing.

1. If we take the correlation of air with air and of water with blood, then it would
perhaps be possible to envisage air held in the lungs or chest because éowfe meadv it beats
back blood. But it is quite out of place to imagine blood held in the lungs or chest
because air beats upon it from outside or from below, ékrds éow AeAmuévos.

2. We fare no better if we take the opposite alignment, of air with blood and of

184 Polarity and analogy 331.

185 Studi Torricelliani 156, cf. La parola del passato xii
(1957) 257 and 269-70.

186 Tt is true that Aetius uses verbs which denote
pressure in his account of Empedocles’ theory of
breathing: dnavaliifovros and davabilfovrog, iv 22.1
(DK 31A74). This has perhaps helped to mislead
Lloyd.

In Aristotle’s account, De resp. 473b1-8, the verbs
are again (as in Empedocles) simply verbs of move-
ment: kweicba, @epouévov and idvrog of blood,
ciopetv and ékmintew of air. Only ékninrew (as
éuninmrorto; in Empedocles) might perhaps denote
pressure.
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water with air. We might perhaps imagine that blood is able to occupy the lungs or
chest because éowfle meodv it beats back air. But it is quite impossible to imagine breath
prevented from leaving the lungs or chest because blood beats upon it from outside or
from below, éxtos éow AeAnuévos.

The fact is that Lloyd’s extension of the notion of pressure to cover both the process of
breathing and the working of the clepsydra obscures a fundamental distinction between the
nature of pores and the nature of perforations. Pores keep back blood and allow air to pass
through them because they are smaller than blood and larger than air. Perforations by
themselves are incapable of preventing either element from passing through them. When
water is in fact prevented from passing through the perforations, it is not because of the size
of the perforations, but because of the pressure of air from within or from outside.

Thus pressure is essential for the workings of perforations. It is not needed for the
functioning of pores.187 It follows that in his talk of pressure Lloyd has in effect singled
out as the fertium comparationis in the simile a factor which is peculiar to one half only of the
comparison.!88

Bollack’s interpretation is akin to Lloyd’s, in that Bollack too sees the cause of movement
as constituting the tertium comparationis in the simile. He writes: ‘La violence faite a la
nature, a la loi physique du lieu naturel, contient la clef de I’analogie.” This orientation
leads Bollack to identify blood, as cause of movement in the body, with the girl’s hand, as
ultimately the controlling factor in the working of the clepsydra.l®?

There is a certain logic in this process of thought. For the movement of blood, in
Aristotle’s phrase medvxdros kweiofar dvw kai kdrw, provides what we might call the motive
force in the process of breathing.!®® In the same way, the girl’s hand, as she dips the
clepsydra in and out of the water, provides the motive force for the behaviour of water and
air in the clepsydra. But while the comparison is true enough, it seems to me totally
inadequate as an expression of the tertium comparationis. The movement of blood, even if it
is caused by the desire of fire in the blood to reach its like, is something internal to the
body.}®* The girl’s hand is external to the clepsydra.

Since Bollack compares blood in the body with the girl’s hand, he is led on to say that
air in breathing is represented by both air and water in the clepsydra.l92 The unlikeliness
of this further conclusion serves only to reveal the fundamental defectiveness of the premiss,
namely Bollack’s supposition, essentially identical with Lloyd’s, that the fertium comparationis
lies in the explanation of movement.

(iii)
Shadows of another kind have been cast by a recent article by Wilkens.19
Following Last, I have taken the meaning of lines 18-19 to be that aether keeps the

187 For this reason Aristotle isolates only two
factors as required for Empedocles’ account of the
process of breathing: the movement of blood, and
the presence of pores, De resp. 473b1-8. There is
no mention of pressure, because pressure is required
solely for the workings of the clepsydra.

188 Tn criticising Lloyd in this way I am conscious
that I may be attributing to him too careful and
deliberate a distinction between pressure and move-
ment. But if we consider the two halves of the simile
simply in terms of movement, then the alleged
comparability of air with blood and of water with
air seems to me not at all clearly marked, certainly
not sufficiently well marked to be able to oust the
obvious comparison of air with air and of blood with
water, ¢f. pp. 1501 above.

189 Empeddcle i 244. There is essentially the same
idea in Lommatzsch, Die Weisheit des Empedokles 223:
‘Bei der empedocleischen Vergleichung selbst nun
entspricht . . . das Spiel des Migdleins, welche die
Wasserglocke einsenkt und wieder hervorhebt, der ein
und ausstrebenden Kraft des Blutes selbst’.

190 De resp. 473b5-6.

191 The question of movement caused by fire in
the blood has already been considered in note
7, pp. 166-8 above.

192 Empédocle 1 244.

193 K. Wilkens, ‘Wie hat Empedokles die Vorginge
in der Klepsydra erklirt? Bemerkungen zur Frag-
ment B 100’, Hermes xcv (1967) 129—40.
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water in the clepsydra by ‘straining inwards from outside’, and by ‘having control of the
surface of the water around the gates of the gurgling strainer’ (jfuoto).

Wilkens argues that the aether which keeps the water within the clepsydra is air wedged
inside the top of the upper vent of the clepsydra. This air is ‘inside straining outwards’,
and it ‘controls the heights around the gates of the ill-sounding upper vent’ ({gfuoio).

This is in effect the explanation of the clepsydra’s behaviour given in the Problemata.r®*
It is essentially the same as the interpretation advanced in a brief note by Diels.?%

It is in Wilkens’ favour that dkpa (line 19) is repeated in the Problemata precisely for the
surface at the top of the clepsydra (r&v 8¢ dkpwv Tod addod, 914b34), and that the expression
is in itself perhaps more suitable for the surface at the top and not at the bottom of the
clepsydra.1%

If Wilkens’ interpretation were adopted, the essential point of the concluding paragraphs
of my essay would still remain, although the expression would have to be changed.'®” For
it would still be true that the air which keeps water in the clepsydra (whether by beating on
the perforations from below, or by being jammed within the neck of the clepsydra) has no
parallel in the account of breathing.

In fact however there are two grave disadvantages to Wilkens’ reconstruction.

1. The air which prevents water entering the clepsydra is clearly inside the strainer,
pushing out, éowfe meoaw émi Tpipara mukvd (line 13).  This makes it most natural for air
which prevents water leaving the clepsydra to be outside the strainer, pressing in, éxros
éow Aedimuévos . . . dudl mdas Nbuoio (lines 18-19). It would be odd if the two
expressions, éowfe and éxros éow, meant the same, ‘from inside outwards’, as in effect
they do on Wilkens’ interpretation.

2. Wilkens is content to repeat the old argument, that Svomyrjs properly applies to
the upper vent of the clepsydra, and not to the perforations, because of the sound made
when a carafe of water is emptied.1®8

This argument was effectively refuted by Last.1®® A clepsydra was not emptied through
the upper neck; and if a clepsydra is in fact so emptied, the process is soundless. Last
writes: ‘As a matter of fact, when a klepsydra is submerged and the upper vent is opened
two noises are heard. The first seems to be made by the convergence of several streams of
water as they flow through the perforations and meet inside. The second . . . is a gulping
sound made by the water as it rises irregularly inside and forces the air out in a series of
spasms. Neither of these noises has its origin in or near the addds. Both occur low down
in the vessel, and either of them alone, as well as both together, will explain the application
by Empedokles of this epithet dvanyis to the $0uds.’

Wilkens seems to be unaware of Last’s article, and, as it stands, I find Last’s account
convincing. I have therefore retained Last’s explanation of lines 18-19 with the reading
7fuoio.

I have already suggested that the reading iofuoto may have arisen through an attempt
to extend the military metaphor in mopfuod ywe@évros and dudi midas . . . drpa kparvvwy.200

D. O’Brien
Gonuville and Caius College, Cambridge.

194 gr5ag—24 (in part DK 59A69).

195 Poet. phil. fragm. addenda 270. Wilkens finds
Diels’ note on fr. 100 ‘ganz unverstindlich’ 133 n. 2.
He has evidently not consulted the addenda.

196 Wilkens makes this second point, 133, but he
does not note in this connexion the stronger point,
the usage in the Problemata.

197 Pp. 153—4 above.

198 Wilkens, 133. This argument comes initially
from Karsten, 252. It was repeated by Powell, CQ
xvii (1923) 174. It seems to be echoed in Regen-
bogen, Quellen und Studien i 182 = Kleine Schriften 194,
from whom Wilkens has taken it.

199 CQ xviii (1924) 173.

200 See note 1, p. 157 above.
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