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^ P R E F A C E 

N 
Most readers know the difRcuIty as well as importance 

of the de Anima and Parva Naturälia of Aristotle; and 

any genuine ässistahce would be -tvelcomed by studehts whö 

desire to master them. A great deal has been done by 

editors and'others for the elucidation-of the former of these 

works and, indirectly, of the latter, so faras they involve meta-

physics, or psychology in its higher reaches. N o one.however, 

has been at the pains to glean and put together systeöia-

tically,from Aristotle himself and his predecessors,whatever 

m a y explain or illustrate the parts of his writings essentially 

concerned with empirical psychology. The results of this, it 

should seem, would be useful not only to students of ancient 

Greek psychology, but also to readers who, perhaps knowing 

and caring little about Greek, might yet desire a clear and 

objective, even if brief, account of what was achieved for 

the psychology of the senses by the ancient Greek philoso

phers. The purpose of this book, within the limits defined 

by its title, is to present such an account; and it will 

rightly be judged according to the degree in which it fulfils 

its purpose. A m o n g its most competent critics will be the 

Student who m a y test its usefulness in connexion with the 

many passages on the Interpretation of which it directly or 

indirectly bears. T o such critics and others its author 

leaves it; confiding less, however, in the merits of his work 

than in the fellow-feeling which all scholars, as well as 

students of philosophy, have for one who honestly grapples 

with their common foe, ro aa-acpis, in whatever form this 

m a y present itself. 

The books used or consulted are named in the list given 
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below; but wherever even a hinfhas been borrowed, the 

writer to whom Obligation has been thus incurred will 

always be found referred to in the notes. There are many 

such references, especially to the publications of H. Diels; 

but the mainstay of the whole work has been the actual 

text of Plato, Aristotle, and Theophrastus. A list of the 

Greek passages explained or discussed has been added at 

the end. In some—perhaps most—of these the points 

raised are of no great interest to scholars, but there is at 

least one exception; and it is hoped that what has been 

Said on Arist. 45a'' 17-24 may be of some value. 

The author wishes to thank the Delegates of the Claren

don Press for undertaking the publication of this work. 

His thanks are also due to the Press Reader and Staff for 

their great care and accuracy. It remains for him, in con-

clusion, to express his deep gratitude to Mr. W . D. Ross, 

Fellow and Tutor of Oriel College, Oxford, for kindly 

reading the proofs, and making acute suggestions from 

which much profit has been derived. He is indebted 

to Mr. Ross for having drawn his attention to Diels' 

palaeographical correction of Arist. 985'' 17, mentioned 

on p. 37, n. %. 

9 Trinity College, Dublin, 
January 10, 1906. 
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G R E E K T H E O R I E S O F 

ELEMENTARY COGNITION 

FROM ALCMAEON TO ARISTOTLE 

INTRODUCTION 

§ I. The aim of the following pages is to give a close General 

historical account of the various theories, partly physio- ̂ ^̂ "" 

logical and partly psychological, by which the Greek 

philosophers from Alcmaeon to Aristotle endeavoured to 

explain the elementary phenomena of Cognition. The 

pre-Aristotelean writers who applied themselves to this 

subject, and of whose writings we possess any consider-

able Information, are Alcmaeon of Crotona, Empedocles, 

Democritus, Anaxagoras, Diogenes of Apolronia, and 

Plato. W e propose to set forth here their speculations, 

together with those of Aristotle, as to the so-called Five 

Senses, Sensation in general, and the psychical processes, 

such as Imagination and Memory, which involve the syn-

thetic function referred by Aristotle to Sense, and named 

by his Latin commentators the Sensus Communis. W e shall 

concern ourselves as little as possible with metaphysical or 

epistemological questions, attending rather to what the 

writers above mentioned, together with Aristotle, did, or 

tried to do, for empirical psychology, to the extent which 

we have defined. Aristotle in his psychological teaching 

sums up for us the results of the work of his predecessors, 

whose doctrines he sifted and compared. Accepting, reject-

ing, or modifying these, he developed a scheme of psycho

logy which in minuteness and comprehensiveness transcends 

anything of the same kind achieved before. But if this is 

to be thoroughly understood, it must be considered in due 

connexion with preceding schemes ; and to place it in this 
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connexion we have here brought together all that can be 
positively ascertained of what earlier philosophers had 

bequeathed to him. This Information we have arranged 

under three heads—^I. The Five Senses; IL Sensation in 

general; III. The Sensus Communis. The subject of each 

heading is dealt with in such a way as to exhibit the 

teachings of the successive writers from Alcmaeon to 

Aristotle respecting it; and with regard to each of the five 

senses, also, the same order and division have been adopted. 

Psychology § 2. All the philosophers above named held certain meta-

meta°° physical theories which to some extent, no doubt, ruled 
physics. their psychological thinking^. But though they were meta-

physicians first and psychologists afterwards, the effect of 

their metaphysics upon their psychology was by no means 

as great as might be supposed. The extreme generality of 

their philosophic views in nearly all cases rendered it im-

possible, or at least difficult, for them to effect a real junction 

between these and the particular phenomena of mind with 

which psychology deals. A s regards the latter, all had 

before them the same concrete facts; and even those whose 

fundamental principles differed most widely m a y sometimes 

be found giving similar explanations of the elementary 

phenomena of perception. Hence no grave injury to the 

practical value of an account of their psychology need be 

apprehended from the fact that our study of the latter 

does not connect itself organically with a study of their 

respective philosophical theories. Theoretically, no doubt, 

such a connexion is not only desirable, but necessary. A 

philosophical history of psychology could not be complete 

without it. But psychology as a science may, and must, 

stand without metaphysics. Whether the psychologist is a 

materialist or an Idealist (or if the antithesis be preferred, 

a spiritualist), he will, so far as he is true to the conception 

of science, deal with the elementary phenomena of percep

tion according to ascertained natural laws. If he touches 

' No one who reads this will be Ignorant of what these theories 
were; therefore it would be superfluous as well as tedious to give 
a detailed statement of them here. 
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upon questions which exceed the bounds of phenomena, 
e. g. as to the nature of mind out of relation to the living 

organism, he passes the limits of science and therefore of 

psychology, as this term is here employed. A s regards the 

study of mind, empirical psychology, assisted by physiology, 

will and ought to have the. first word, though it cannot have 
the last. 

§ 3. The ancient Greek psychologists endeavoured to give Appreda-

observation its due weight in determining such psychological a°cie°nt 
questions as they raised. For this reason they deserve to be '̂''̂^̂  

"DsvcnO" 
called the founders of psychological science. Their honest logy. 
differences from one another, as well as from their better 
informed successors, and their helpless ignorance of much 
which is now familiarly known and fundamental for psycho
logy, contribute to the curious interest which a history of their 

efforts has for a modern reader. This history is, of course, 

largely a history of failure. Those, however, who know how 

far empirical psychology is still from the achievement of its 

aims will not hastily disparage the Greeks on this account. 

It was not so much the defectiveness of their psychological 

methods—defective as these were no doubt—as that of their 

physical and physiological science that rendered fruitless 

their best attempts to comprehend the elementary facts of 

sense-perception, and to place them in an intelHgible con

nexion with their conditions. T h e most ancient Greek 

psychologists treated psychology as an integral part of 

physics or of physiology. With the possible exception of 

Anaxagoras, they looked upon ' knowing,' for example, as 

one of the many properties of matter. Problems as to the 

nature of space, critically considered, lay beyond their 

horizon. They never asked how it comes to pass that we 

' project' our percepts in an extra-organic space, and fall 

into the habit of speaking of them as outside ourselves. 

Questions of the objective existence of things whose quali-

ties are perceived or known only in virtue of our faculty of 

Cognition did not come up for discussion until some centuries 

after Thaies. Before the Sophists—or ' die Sophistik'—all 

agreed that there is on one hand such a thing as truth 

B a 
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(however difficult to discover sometimes), and, on the other, 

such a thing as its opposite, error or falsehood. The spirit 

of the Sophistic age, however, dissolved the barrier which 

divided Truth from Error, making a new departure neces

sary if philosophy and science alike were not to cease 

utterly among men. For want of positive knowledge and 

of method, science and philosophy alike were ultimately 

endangered in the confusion to which undisciplined specula-

tion led the followers of Heraclitus. 

A s regards scientific method, it was not to be expected that 

it could exist at a period when logic—deductive and induc-

tive—was as yet unknown, and when the provinces of the 

various departments of thinking had as yet no boundaries 

assigned to them. A s regards positive knowledge, again, 

the disadvantages under which the Greek psychologists 

laboured were insuperable. Pure mathematics had advanced 

to an important degree of attainment, but empirical sciences, 

e.g. physics and physiology, were in their infancy. Even 

Aristotle, like his predecessors, with w h o m he so often 

places himself in controversy, possessed only the scantiest 

means of physical Observation. In fact, Observation did 

not go beyond what could be accomplished by the naked 

eye. Physical experiments only of the most rudimentary 

kind were possible at a time when, of all our varied mathe-

matical and physical implements, inquirers had to content 

themselves with what they could achieve by the aid of 

the rule and the compasses. ' Chemical analysis, correct 

measurements and weights, and a thorough application of 

mathematics to physics were unknown. The attractive force 

lof matter, the law of gravitation, electrical phenomena, the 

conditions of chemical combination, pressure of air and 

its effects, the nature of light, heat, combustion, &c., in 

shört all the facts on which the physical theories of 

modern science are based, were wholly, or almost whoUy, 

undiscovered ̂.' In their attempts at psychology under such 

circumstances it is not to be wondered at if they met with 

but little success. They had, for example, to arrive at 

^ Vide Zeller, Aristotle, i. p. 443, E. Tr. 
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a theory of vision without a settled notion of the nature 

of light, or of the anatomical structure of eye or brain. 

They had to explain the Operation of hearing without 

accurate knowledge of the structure of the inner ear, or 

of the facts and laws of sound, or at least with only some 

few mathematical ideas gleaned from the study of har-

monics. Physiology and anatomy, chemistry and physics, 

as yet undifferentiated, lay within the body of vague float-

ing possibilities of knowledge studied by them under the 

name of Nature. For want of a microscope their examina-

tion of the parts of the sensory organs remained barren. 

They had no conception of the minuteness of the scale on 

which nature works in the accomplishment of sensory 

processes and in the formation of sensory organs. The 

retina, as well as the structure of the auditory apparatus, 

was wholly unknown to them. The nerve-system had not 

been discovered, and the notions formed of the mechanism 

of Sensation and motion ^ were hopelessly astray. The 

veins, with the blood or (as some thought) the air coursing 

through them, were looked upon as discharging the functions 

now attributed to the sensory and motor nerves. Even 

Aristotle did not know the difference between veins and 

arteries. W h e n this difference was first perceived, it was 

for a time still supposed that the veins conducted the blood, 

the arteries the air. Perhaps the climax of our surprise is 

reached when we find Plato of opinion that not only air, 

but also drink, passed into the lungs ̂. Yet in this opinion 

Plato was at one with the best, or some of the best, 

medical teaching of his time. A s early as Alcmaeon of 

Crotona the brain had been thought of as the central organ 

of sentiency, and, in short, of mind ; and Plato held that it 

was so. But Aristotle, again, declares this to be untrue, 

and holds that the heart is the great organ of perception 

^ Vide Galen, de Placit. Hipp, et Plat. §§ 644 seqq.; [especially 
'Epao'iaTpaTos [294 B. c ] liiv ovv, el Kai nfj npötrdiv, d X V iitX yfipws ye rqv 
akriBrj tS>v vevpav äpxrjv KOTevörja-ev' 'Apia-T0Te\7]S 8e /«XP' toitöi dyvorjiras 
(Ikotios anopei XP^^"" fweiv iyK€(j)aKov. 
' Timcieus 70 c. 
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and of mind so far as this has a bodily seat. Empedocles 

had supposed the blood, especially that in the region of 

the heart, to be the locus or habitation of mind. Thus 

ignorant of, and therefore free to differ about, cardinal 

facts and laws of anatomy, physiology, and physics, the 

ancient Greeks were unable to make real advances towards 

explaining the conditions of the most obscure of all pheno

mena—those of Mind. 

Dialectical § 4. Under these circumstances many of the Greeks, 

Fo|̂ ''° perhaps feeling the hopelessness of such attempts at em
pirical psychology, occupied themselves for the most part 

with discursive speculations which really aimed at little 

more than the Clearing up of common ideas or words. 

Thus Plato's Tkeaetetus is largely occupied with an endeavour 

to determine the meaning of eTnarrnj-r], or knowledge. Dis-

quisitions on methodology, too, came to receive much 

attention from Plato as well as Aristotle ; but the scientific 

experimental work itself, on which real advance depends, was 

lacking. Laborious efforts of genius like Plato's ended, 

too often, for the time in the production of categories, 

which, however they m a y have enriched philosophy, left 

empirical psychology no better off than it had been before. 

But in place of empirical there came a sort of dialectical or 

' rational' psychology, studying, or professing to study, the 

soul and its faculties/^r se, apart from experience and from 

organic life in this physical world. With this form of 

psychology, whether it shows itself in Aristotle or in his 

predecessors, w e shall here have as little as possible to do. 

Sources of § 5. In Order that we m a y most conveniently illustrate 

ledge'of̂ ' the progress of psychological speculations, we shall allow 
ancient the authors of these speculations to a great extent to speak 

chology. for themselves through the medium of a translation. S o m e 

commentary will be, occasionally, necessary not only to 

explain particular dicta but to exhibit special doctrines in 

their due relationship to others. 

Our first and greatest authorities for the history of 

psychology, as of so much eise in phHosophy and science, 

are of course Plato and Aristotle, especially the latter. W e 
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shall avail ourselves also of the valuable fragment of Theo

phrastus de Sensu. The Information derived from these 

writers as to the tenets of previous thinkers has always 

to be scanned closely in order to discover whether it is 

objectively true, or whether allowance has to be made for 

differences of Standpoint, or for misrepresentation due to 

antagonistic attitudes. Still we are most favourably 

situated when we have Plato, Aristotle, and Theophrastus 

as our guides. Records such as are preserved in the pages 

of incompetent historians of philosophy or Compilers of 

philosophic dogmas who m a y have lived several centuries 

after Christ, when the works of some of the authors with 

w h o m they deal were no longer extant or only survived in 

doubtful tradition, must be received with steady scepticism 

and tested by every means in one's power. In many cases 

these records contain intrinsic proof of untrustworthiness; 

and they are nearly always tinged with the colour of later 

theories which had superseded in the populär mind those 

promulgated by the earlier psychologists. Thus much of 

what is ascribed in Stobaeus or the Pseudo-Plutarch to 

Democritus is, from the terms in which it is couched, 

evidently contaminated with the teaching of Epicurus ; 

much that is ascribed to Plato or Aristotle is expressed 

in the terminology of Stoicism. 

§ 6. W e shall commence by giving a detailed account of Method of 

what the writers already named in § i each had to say ̂ xpoSSon 
of the particular functions, organs, &c. of seeing, hearing, 

smelling, tasting, touching; of the objects of these senses 

as such, and of the media through which the objects were 

supposed to operate. Next we shall present such theories 

as they have left on record of Sensation in general, and 

of the faculty (referred by Plato to intelligence, by Aristotle 

to sense) which compares and distinguishes the data of the 

particular senses, and to which such activities as those of 

Imagination and memory belong. Finally, we might be 

expected to discuss the connexion between the faculty of 

sense and that oir^son. With this subject, however, we 

shall at present have nothing to do. T o discuss it would at 
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once take us beyond the limits which we have prescribed 
for ourselves. The nature of the process, if process it can 

be called, which leads from the elementary phenomena of 

Cognition to the higher functions of thinking, cannot be 

scientifically in any real sense explained, but must long 

remain obscure in a sort of metaphysical twilight. The 

same is true of the process which leads from purely 

physical to psychical functions; if indeed we are within 

our rights in thus contrasting them. W e have chosen to 

restrict ourselves to the more positively intelHgible subject 

of empirical psychology, and to the contributions made to 

the advancement of this by the ancient Greeks. 

Greek con- § 7. The conception which the Greeks formed of the 
ception Ol conditions of psychology was not lacking in comprehen-

logical siveness. They saw that it demanded for its successful 

as reganis prosecution a thorough knowledge {a) of the Stimulus of 
perception. perception; {b) of the organ of perception as well as of the 

whole organism; and {c) of the medium which somehow 

connects the object with the organ, and by the help of 

which the Stimulus takes effect in quickening Sensation so 

as to bring the object home 'to consciousness.' Thus 

a psychological interest not only excited them to physical 

inquiries but aroused them to investigations which have since 

culminated in anatomy, physiology, and histology. But 

they had only vague anticipatory conceptions, such as 

enabled them to put questions which they were utterly 

unable to answer, although upon the answers depended the 

progress of psychological knowledge. Thus for centuries 

this subject remained totally unprogressive. A n y useful 

progress made by it in modern times has resulted chiefly from 

advances made in physiological and physical knowledge. 

If with all that biology, chemistry, and physics can do to 

help it forward, the most interesting questions of psycho

logy are still unanswerable, or at least unanswered, it is 

easy to see how fruitless the most intelligent attempts of 

the ancients were doomed to be in dealing with such 

questions before these auxiliary sciences existed. 



P A R T I. T H E F I V E S E N S E S 

THE ANCIENT GREEK PSYCHOLOGY 
OF VISION 

§ I. The speculations of the ancient Greeks as to the Ancient 

conditions of seeing, and the nature of the proper object of 5̂ ^̂ ÎĴ ĵô  

vision, m a y be chosen to illustrate the strength or weakness as to the 

of their whole position in elementary psychology. The gight. 

capital of knowledge which they possessed respecting the 

facts of seeing was of the scantiest and most superficial 

kind. They knew (as the most ignorant person knows) 

that the eye is the organ of sight, and that without light 

the eye cannot see; that, besides light and the eye, an 

object is also necessary for vision ; and that, moreover, the 

relationship of the eye to the organism, or certain parts of 

it, requires to be considered before seeing can be fully 

explained. Of most of the clear and fine distinctions 

marked by modern anatomy and physiology between the 

various parts of the visual apparatus the Greeks, from 

the time of Alcmaeon to that of Aristotle, were totally 

ignorant. They had not noticed the retina; they knew 

of the crystalline lens as an anatomical fact, but had not 

any notion of its refractive properties, or of the eye as an 

optical System. They were hopelessly ignorant of the 

mechanism and need of optical adjustment or accommoda-

tion. Such were their shortcomings in physiology, and 

consequently in the empirical psychology of vision. 

§ 3. I. Almost all the early attempts at a theory ofThechief 

vision agree in regarding the ' pupil' of the eye as a matter ancient 

of primary importance for visual function ̂. Greek 

^ The Greek Kopr/ and l.a.tinpupula, or pupilla, as meaning' pupil,' are 
both named originally from the circumstance that an observer looking 
into a person's eye can see in the dark central spot an image of himself 
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psychology H. Another fact which greatly iSifluenced this brauch of 

study was that when the eyeball is pressed, or moved hastily, 

in darkness, a flash of light ̂  is seen within the eye. F r o m 

this was drawn the conclusion that the eye has within it a 

native fire, and that on this native fire, not less than upon the 

image in the pupil, its faculty of vision somehow depends. 

III. A third fact which formed a basis of visual theory 

was that the interior of the eye is found to contain aqueous 

humours—roughly called ' water' by the Greeks. T h e 

functions of the retina being altogether unknown, and the 

optic nerves being perhaps known, but certainly not known 

in their true character, the primary business of the early 

psychologists w h o treated of vision seemed to be, to 

determine the parts played in vision by the image, the 

fire, and the water, respectively. A s regards the assumed 

intra-ocular fire, the question was frequently agitated, 

whether its rays went forth from the eye as from a 

luminary, and (either by themselves or in combination with 

a column of light proceeding from the object) as it were 

apprehended the object of vision, and brought it within the' 

purview of ' the soul'; or whether the fire merely lurked 

within the periphery of the eye, and there seized the image 

which, Coming to it from outside, was reflected in the 

aqueous interior, as if in a mirror. T h e seat of the inner 

fire was the pupil, which, at least from the time of 

Empedocles, was identified generally with the ' lens.' With 

these facts before us w e shall be better prepared to under-

stand the purport of the extracts which are to follow. W e 

reflected there. This is dwelt upon by Plato (?) Alcib. i. 132 E Kai tS 
6<l>ßa'Kfiw Q) dpwfiev eceort Tt tS)V tolovtwv (sc. twv KaTOTTTpwv) ', . . . ivv€-
VOTjKas ovv ort tou efißXeirovros cls tov d(p6a\ix6v to npSaanrov fp.̂ alviTai 
ev TJj rov kgt ävTiKpv Ŝ ft. &0TTep €V Karonrp^, & 8f} Ka\ Koprjv KaKovpev, 
eidaXov ov Tt toO epßXeirovTos. This image of B mirrored in A's eye 
and seen there by B, was by many regarded as the essential objective 
equivalent of the psychic fact that A sees B, just as if it were an image 
on A's retina, not in the pupil of A's eye. This early view of KÖptj 
was, however, soon modified. It came to represent what is now called 
the ' lens.' Cf. Theophr. de Sens. § 36. 
^ The Greeks knew nothing of pressure of the eyeball serving as 

retinal Stimulus, and so causing this Sensation of light. 
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shall consider these according as they bear upon the organ 

{ov function), the medium, or the object of vision. It is to 

be noticed that Alcmaeon, with w h o m w e begin, has left 

US no Information on what he conceived to be the nature 

of the m e d i u m or the object. His recorded views are con

cerned only with the visual organ, its functions, and its 

relationship to the organism as a whole. 

Alcmaeon of Crotona. 

§ 3. ' Seeing takes place,' says Alcmaeon ̂ , ' by reflexion Alcmaeon 

in the diaphanous dement.' ' Alcmaeon of Crotona ̂  held tona on 

that the eyes see through the environing water. That [each '̂ * *^.°^* 

eye] contains fire is, indeed, manifest, for a flash takes place 

within it w h e n it receives a stroke. It is with the glittering 

and diaphanous dement, however, that it sees, whenever 

this reflects an image (avTL(paivri), and it sees better in 

Proportion to the purity of this dement^.' 

Chalcidius * teils us that Alcmaeon was the first to 

practise dissection, and that to him, as well as (long after

wards) to Callisthenes and Herophilus, m a n y important 

^ Stob. Ecl. Pkys. i. 52 (Diels, Box., p. 404, Vors. p. 104). I have 
translated Diels' {Box. proU. p. 223) Suggestion avTiKap.̂ iv for M S . 
äfri'X?p/'ii'='apprehension' by the diaphanous element, which still 
brings us to the idea of reflexion. 'AiTi'Aafii//'tj'=reflexion, corresponds to 
the ävTKpaivTj of Theophr. § 26; see next extract. To ascribe 'apprehen-
sive' power to the Siaipaves within the eye is quite out of keeping with 
the doctrine of Alcmaeon, nor is he likely to have employed the term 
avriXijyjris. Indeed it surprises one to find even tö 8ta(paves—a distinc-
tively Aristotelean word in this connexion—ascribed to him. 
^ Theophr. de Sens. § 26 (Diels, Vors., p. 104). 
' Wachtier, de Ale. Crot. (Teubner, 1896), p. 49, refers t« a-TiKßovn 

here to the fire and t^ 8ia(f)aveT to the water within the eye. But (niKßeiv 
is not often found used of the gleam of fire (which would rather be 
Xa/iffetj/), whereas it is regularly used of lustre, and of the glittering of 
water. Cf. Arist. 370* 18 cpaiveTai t6 vSaip ariKßeiv, and 561^ 32 iypov 
evecTTi X̂ -uKhv Ka\ ^)(p6v, cr(j)65pa (TTiKßov. Both participles should, 
notwithstanding the repetition of the article, be referred to the same 
thing, viz. the ' diaphanous' element in which the image is said to be 
reflected. C. Bäumker {Arist. Lekre von den äussern und innern 
Sinnesvermögen, p. 49) notices that in the passage above translated, the 
words hpav Se ra ariXßovri Kai tw Siâ ave'i form an iambic trimeter. 
* In Plat. Tim., p. 279, ed. Wrobel, pp. 340-1, ed. Meursius. 
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discoverles respecting the anatomy of the eye and the 

optic nerves are due. It is not possible, however, to 

determine from the words of Chalcidius h ow much of the 

anatomical knowledge of which he speaks was discovered 

by Alcmaeon, and how much by the others ; nor can much 

weight be assigned to the authority of this commentator on 

such matters. But, according to the Hippocratean treatise 

JJepl 'EapK&v (or 'Apx&v), the connexion between eye and brain 

is formed by a 'vein' passing from the membrane which 

Covers the latter to each of the two eyes. Through this 

• vein' the viscous substance of the brain is said to prolong 

itself into the eyes, where it forms the transparent m e m -

branes which cover the eyes. In this the light and all 

bright objects are reflected, and by this reflexion w e see. 

Things, again, are seen because they have brightness, and can 

therefore be reflected by the transparent membrane of the 

eye. This fact of reflexion, according to the Pythagorean 

theory ̂, is accomplished by ' a visual ray' from eye to 

object, which reaching the object doubles back again to 

the eye, like a forearm outstretched and then bent back again 

to the Shoulder^. The above pseudo-Hippocratean tract 

m a y (as Siebeck says) really present us with an account of 

Alcmaeon's theory of vision. ' The membranes, of which 

there are many protecting the visual organ, are diaphanous 

like the organ itself. B y means of this quality of diaphan-

ousness it reflects {avTavyei) the light and all illuminated 

objects ; accordingly it is by means of this, which so 

reflects, that the visual organ (rö opiov) sees^.' 

The intra- § 4' According to Alcmaeon, therefore, it would seem 
ocnlar fire that vision is effected by the 'image,' andhy rays which issue 

imagere- from within and pass outwards through the water; that 
flected in t^gse rays emanate from a fire within the eye; as if the 
the water . . . , ,. , , . , 
co-operate glistening and diaphanous element in the eye were merely 

^ It is not improbable that Alcmaeon was to some extent influenced 
by the Pythagorean teaching : vide Arist. Met. i. 5. 986* 39; Siebeck, 
Gesckickte der Psyckologie, i. i, pp. 103-106. 
'̂  Cf. Plut. Epit. iv. 14; Diels, Box., p. 405. 
" Cf. Hippocr. viii. 606 L.; Diels, Vors., p. 104. For ävravyü cf, Eur. 

Or. 1519, and avrrpiyn a-e\as. Stob. Flor. ii. p. 392 (Teub.). 
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instrumental. If, as is probable, Alcmaeon, with the towards 

Pythagoreans and other mathematical philosophers, held 

that seeing is accomplished by means of such rays issuing 

from the eye, we may suppose that the reflexion in the 

eye, which is instrumental or subsidiary to vision, is the 

result of this process : that the visual image is collected 

somehow by the energy of the internal fire, going out to 

the object and thence returning to the eye with its Impres

sion, which is there mirrored in the diaphanous element ̂. 

Thus the fire would represent the ' active' force of vision, 

while the water would serve to bring the object seen home 

to the eye itself. The fact of the fire-flash was regarded 

as demonstrating the presence of fire in the eye, and a 

function had to be assumed for this fire in connexion with 

seeing. The presence of the watery element was manifest, 

and it, too, required to have its visual function explained, 

which was most simply done, as it appeared, by making 

the water the mirror in which the image in the 'pupil' 

(also manifest to Observation) is reflected. Considering the 

natural obscurity of the act of vision on its psychical side, 

we need not look for greater accuracy or consistency of 

view than this on Alcmaeon's part. But there is a populär 

confusion lurking in the position thus described. The 

' visual ray' hypothesis, which makes seeing an ' act' of the 

mind or of the eye, cannot be really harmonized with 

the other hypothesis by which the eye with its aqueous 

humour is regarded as amere mirror reflecting objects as is 

done by a standing pool ̂ . 

^ Though 8ia(j>aves strictly means ' transparent,' and a purely trans
parent substance would reflect no image, this does not prevent the use 
of the word in such connexion as the present by all writers including 
Aristotle. Water and air were held to be diaphanous and yet the 
great Instruments of reflexion. Of course when they do ' reflect' 
Images there are present conditions which modify their mere ' trans-
parency' and render such reflexion possible. 
^ It is hard to agree with Prantl, Arist. Uepl Xpap^rav, p. 37, that 

Alcmaeon's statement regarding vision and its organ are in harmony 
with and anticipate those of Aristotle. Aristotle distinctly denies that 
the eye contains fire, and explains the ' flash' differently from Alcmaeon, 

Visual func
tion. 
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Empedocles. 

Empe- § 5. According to the doctrine first enunciated by Empe-

general docles, Ukc pcrccives like. All bodies are formed of the four 
view of his elements, earth, air, fire, water. All have passages {iiöpoC) 

thought in or ' pores' in them, and from all emanations or effluences 
Its bearing (äTro'/jpotat) come, and enter into the said pores or passages. 

questions of Thus all bodies are in a state of physical communion, and 

FoCT of ^ interaction whatever between bodies depends upon the 
sense. facts thus stated. O n this basis it is that Empedocles 

refer to founds his theory of perception. Emanations from what w e 
pupiiiar m a y call the percipiendum, or object, enter into the pores of 
Image. , . . . . „, 

the perciptens, or percipient organ. 1 hese emanations, to 
result in perception, must be ' symmetrical' with the pores : 
if they are either too small or too large for these, no per
ception takes place. Hence it is with the eye only that w e 
see, although emanations of colour pass into the pores of 

other organs also ; for these emanations are symmetrical 

•% with the pores of the eye, not with those of the other parts. 

In the same way, the eye is incapable of perceiving odour, 

as the emanations of this, which are symmetrical with the 

pores of the olfactory organ, are not so with the pores of 

the eye. The specific differences of the sensations and of 

their objects are thus the result of differences in the pores of 

their respective organs which restrict them to the reception 

of certain kinds of emanations, thus destined to be charac-

teristic of them. Different organs, or organs with different 

pores, take different impressions of the same object. Thus 

Empedocles thinks he explains sense-perception when he 

shows how the objects of the extra-organic world enter 

into the bodily organs. In general his explanation of seeing 

^ is the following:—The eye, like all other things, is consti-

tuted of the four elements. In its interior is fire ; next 

outside this comes water ; both being again enclosed by air 

and earth. The whole eye is compared by him to a lantern 

in the centre of which (corresponding to the crystalline lens) 

is the fire. Between this and the earthy Cornea comes the 

water, which is separated from the fire by a fine, delicate 

membrane. The fire can penetrate these outwards, as light 
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passes through the sides of a lantern, while emanations 

from objects also can come in, so that according as they 

proceed from bright or from dark objects they may enter 

into and pass through the corresponding pores of the fire 

or of the water. ' By like we know like.' With the intra-

ocular fire we perceive the emanations of fire, i. e. white; 

with the water we perceive those of water, i. e. black; 

and so on. The pores of the fire and those of the water 

alternate in the eye ; and the fire being able to pierce the 

water, we m a y suppose them thus arranged at the outer 

surface of the eye, so that both meet the emanations from 

objects at this outer surface. Empedocles, who never men-

tions the pupiiiar image, does not explain any colours in 

detail save white and black, as above. Stobaeus ̂  teils us 

that he looked upon four colours as primary: white, black, 

red, green, corresponding to the four elements. Normal 

vision he considered to depend on the due proportion in 

the eye of fire and water—the ocular elements essential to 

vision. A s will be seen below, it is not easy to ascertain 

how far the rays of fire passed outwards : whether {ä) 

merely through the water to the outer surface of the eye ̂ ^ 

or {b) all the way to the object, however distant ̂. The 

third possibility, that the inner fire formed a junction with 

the emanations from the object at some point intermediate 

between this and the eye, cannot, on any positive authority, 

be ascribed to Empedocles, but would seem to constitute 

the distinguishing feature of Plato's visual theory. 

§ 6. Diels * suggests that Empedocles may have derived Organ and 

his knowledge of the structure and functions of the eye from vision, ac-
Alcmaeon. But, like Alcmaeon, he was himself a physician, Sp̂ ding to 

nor does he speak on these subjects like one who took his docles. 

Information at second hand. The most interesting passage 

of Empedocles on the Constitution of the eye is one con

tained in the verses of his poem Ilept v̂o-ecos, quoted by 

Aristotle in the tract de Sensu ̂ . It is as follows: 'As when 

^ Ecl. i. 16; Diels, Vors., p. 181, Dox. proll. p. 222. 
° So Siebeck, Gesck. der Psych, i. l, p. 271, thinks. 
' liixpi Trnv atTTpav, Arist. 438* 26. 
* Vide Wachtier, Alcm., p. 49. " Arist. 437'' 23 seqq. 
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one who purposes going abroad on a stormy night maketh 
him ready a light, a gleam of blazing fire, adjusting thereto, 

to screen it from all sorts of winds, a lantern which scatters 

the breath of the winds as they blow, while the fire—that 

is, the more subtile part thereof—leaping forth shines along 

the threshold with unfailing beams: thus then did Nature 

e m b e d the primordial fire pent within the coatings of the 

eye, videlicet the round pupil, in its delicate tissues, which 

had been pierced throughout with pores of wondrous 

fineness, and, while they fenced off the deep surrounding 

flood, allowed the fire—i. e. the more subtile part thereof— 

to issue forth (Sî eo-Koj;) . . .' Empedocles here describes 

either $wts, or perhaps more especially 'A<̂ po8irr7, as hairing 

stationed the primeval fire in the lens of the eye, like the 

light in the centre of a lantern, the capsule of the lens 

corresponding to the transparent sides of the lantern. 

MTjzJty^w, which Alexander refers to the capsule of the 

lens (o TT)r K6pr\v TiepUxMv xirdv), m a y , however, refer to the 

outer coatings of the eye, while Xe-nrfiaiv 696vya-i refers to 

the capsule of the lens itself. A t all events, the finer part 

of the fire darts forth through these membranes and through 

the water, as the light does through the sides of the lantern ̂. 

' A n d the flame innocuous gat for itself a small portion 

^ SeeProl.Bmnet'sEarlyGreekPhilosopky,p.2Sl,aniDiels, Vors., 
p. 206. The latter renders äs Se t6t iv prjviŷ tv ktX. 'so barg sich 
das urewige Feuer damals {bei der Bildung des Auges) hinter der 
runden Pupille in Häute und dünne Gewänder eingeschlossen.' If, 
with Diels, giving up the play on KovpT\, we make TrCp subject of Xo;̂ dfcTo, 
we may explain that the ' primordial fire ensconced (or ambitsked) itself 
in the round pupil.' There is no need of r in v. 8. In fact it injures the 
sense, as 6d6njia-i Xo^. seems to refer to a further process, not co-ordinate 
with iepypivov. H e translates oo-ov Tavamrepov ̂ ev in vv. 5 and 11 ' weil 
es soviel feiner war,' but the oo-oc is limitative, indicating the precise 
amount of the fire which was capable of leaping forth, the same to which 
Plato, Tim. 45 B-c, refers in the words tov Tvvpos Sa-ov to p.ev Kaieiv ovk 
fcrĵ e, TO Se nnpexeiv <jiäs rjpepov. The expression kotci ßrjXöv seems to 
favour Siebeck's view {op. dt., p. 271) that Empedocles contemplates a 
co-operation between the fire from within and the diröppoiai from without 
at tke surface of tke eye. There seems to be no sufiicient reason for 
following Alexander in rendering these words by «ara tov ovpavöv, as 
Diels does in his ' zum Firmament.' 
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of earth (in the formation of the eye)^.' The eye was 

formed of the elements, for Empedocles further says : ' Of 

these (elements) divine Aphrodite made up the fabric of the 
tireless eyes-.' 

§ 7. In these passages w e notice that no reference is Empedo-

made by Empedocles to his doctrine of pores and emana- ĵ ĝ ̂ °'̂ ' 

tions, so fundamental for perception. Aristotle, too, 'pores'and 

observes ̂  that Empedocles, while at one time explaining tions' •. its 

vision, as we have seen, by means of fire issuine from the ̂ «"'"g , 
' •' ° upon Visual 

lens, at other times explains it by airoppoiai, as if imputing function. 
inconsistency to his theory of vision \ It is not easy to 
assent to the Suggestion of mere inconsistency; yet on the 
other hand it is difficult to reconcile the two Standpoints 
here contrasted. There is indeed another record which 

seems to bear upon the matter. ' Empedocles mixed the 

rays with the images, calling their joint-prbduct by the 

Compound term ray-image ̂.' But this passage is intrinsi-

cally suspicious. B y the eKtoXa would seem to be intended 

something between the anöppoiai of Empedocles and the 

etScüXa of Democritus and Epicurus; and the theory here 

ascribed to Empedocles, of the mixture of the rays with the 

airoppoiai to form the äKTivelbaXov, reminds one too m u c h 

of the distinctively Piatonic theory k n o w n later as the 

(Tvvavyeia". Empedocles and Plato both accept the existence 

^ Simpl. ad Arist. Pkys. (Diels), p. 331. 3 (Diels, Vors., p. 206). 
Simplicius instances this, because of the use of the word Tvxe here, as 
illustrating the fortuitousness of the formation of things according to 
Empedocles ; in which he overstrains the meaning of this word. The 
Position of the adjective is noticeable in the words fj Se cjAo^ IKäeipa: it 
seems to give it conditional force, like that given by otrov Tavaärepov, 
reducing the <^Xd| referred to to what Plato calls <f>äs rjfiepov. 
^ Simpl. ad Arist. de Caelo (Diels), p. 529.21 (Diels, Vors., p. 206). 

From this we conjecture that in the passage quoted by Aristotle the 
subject of Xo^öfero was also 'Ac/jpoSiVi;. '^ D e Sens. 1. c. 
* The words of Stob. Ecl. i. 52 (Diels, Dox., p. 403) npos t6 bia twv 

aKTiVüiy Kai npos to 8ia Tcoy €i8wXcüV ('EjuTreSoKX̂ ff) eK^oxas 7rape;(€rat merely 
repeat what Aristotle here says. 
' Plut Epit. iv. 13 (Diels, Dox., p. 403) 'EpmSoKX^s to'is fltaXois 

Tas aKTiyas avipeî e irpoaayopcvtTas To yiyvopxvov aKTiveidcoXov (Diels' 
correction of aKTivas eiSciXon) avvßtTas, Gal. H. P. 94. 
" Timaeus 45 B seqq. 
BEARE ^ 
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and agency of the intra-ocular fire; but the former, at least 

in his own verses, has nothing to show that he held, as Plato 

did, the theory of a confluence of the rays from the eye 

with the emanations from objects. The notion of an elbaikov, 

too, i. e. an image pictorially resembling the object, is quite 

foreign to the visual theory of Empedocles and of Plato \ 

though proper to that of Epicurus, and (if we can trust the 

references in Aristotle and Theophrastus) used also by 

Democritus for the immediate object of vision. From 

Aristotle's argument against Empedocles, in which he urges 

that vision is not, as the latter thought, due to fire issuing 

from the eye, and from the words of Empedocles himself <̂ (3s 

(or TTvp) S' e£co biadpäa-Kov ktL, it is certain that, according to 

the opinion of the latter, the essential constituent of the eye 

—the ayvyiov -Kvp—was a principal factor of vision ̂, which is 

effected by visual rays proceeding outwards. From the 

Statements of Theophrastus (§ 9 infrd), again, it is equally 

certain that according to Empedocles vision, like the other 

senses, is effected by airoppoiai. H o w are w e to harmonize 

the two positions? They must be regarded as comple-

mentary parts of one theory. W e really do not know how 

far outwards Empedocles regarded the rays as proceeding. 

If w e assume that they merely went so far as to meet the 

iivoppoiai, this will to some extent help us to a reconciliation 

of the views attributed to Empedocles by Aristotle. The 

assumption would ̂, however, bring the theories of Plato and 

Empedocles into very close connexion, and tend, at least, 

to justify Zdler's view of their affinity or identity*. 

The doc- § 8. Empedocles, holding that like perceives like, connects 
trinethat ĵjg doctrine of Visual perception with that of the four 

ceiveslike' Clements, thus: 'With earth we see (ÖTrcüwa/neî ) earth, with 

doctrine of water we see water; with air we see the bright air ; with fire 
' emana- w e See destroying fire; just as with love w e [perceive] love, 

^ In Soph. 266 B-c, Ale. i. 132 e &c. visual theory is not discussed. 
" In this point Empedocles is at one with Goethe in his Farbenlehre, 

though the German writer does not observe the agreement. 
' Notwithstanding what Mr. Archer-Hind says Plato, Tim., p. 156. 
* Zeller, Pre-Socratics (E. Tr.), ii. 166-7 n. 
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and with hate, baleful hate^' ' Some hold that each and tions' both 

every affection results from the agent in its ultimately f°™̂ g"̂ '̂  

simplest and most essential form entering through certain theory of 

pores of the patient; and they say it is in this manner that "^^°°' 

w e see and hear and exercise all the other senses; and, 

moreover, that vision takes place through air and water 

and other transparent bodies, inasmuch as all these have 

pores, invisible from their smallness but close together and 

arranged in rows, and all the more so arranged in proportion 

to their greater transparency. S o m e writers have laid down 

this doctrine in certain instances without confining it to 

cases of agency and patiency: they go further, and say that 

mixture takes place only between bodies which have pores 

mutually symmetrica^.' Thus it was recognized by Aristotle, 

and doubtless by others, that Empedocles did endeavoii to 1 '̂ ^ 

make his theory of seeing, and of perception in general, 

conform to his physical (or metaphysical) theory of the 

communion of all substances by pores and airoppoiai ̂. 

§ 9. ' Empedocles, explaining the nature of the eye as Different 

organ of vision, states * that its inner part consists of fire y°°̂ 'Öf"" 
and water', while the environment of this consists of earth different 

and air, through which it (the internal fire) being of a subtile consequent 
nature passes, as the light in a lantern ptisses through the differences 

sides. T h e pores of the fire and water alternate in position power. 

with one another. B y those of fire w e cognize white 

objects, b y those of water, black objects; for these two 

sorts of objects fit into these two sets of pores respectively. 

^ Arist. 404'' 13-16. ^ Arist. 324^ 26 seqq. 
' If in the verses above referred to, containing the lantem-simile, 

the line at xoavrja-i blavTa TCTp^aTo 6e<nricTir)ai finds its proper place (as is 
assumed by Diels, Vors., p. 206, and Blass, Fleckeisens fahrb., 1883, 
p. 19), we can believe that there too he was thinking of the doctrine of 
pores and arroppouu, and would perhaps be found to mention and 
harmonize it with the visual ray theory if we had his poem complete. 
The membranes of the pupil are in this verse spoken of as ' pierced 
right through with pores {xo&vjia-i) divinely formed': ' die mit göttlich 
eingerichteten, gerade hindurchgehenden Poren durchbohrt waren' 
is Diels' version. 
* Theophr. de Sens. §§ 7-2. 
5 Adopting Kai vbap, from Diels after Karsten. 

C a 
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Colours are carried to the eye by emanation.' In these 

sentences Theophrastus introduces us to the two main 

but unharmonized doctrines already spoken of: vision by 

means of emanations entering the pores of the eye, and 

vision by means of fire issuing forth (from the eye, or from 

the pupil to the outer surface of the eye); but he seems not 

to feel the difficulty or necessity of reconciling them. H e 

goes on : ' All eyes are not constituted alike of the contrary 

elements ; some have in them more fire and less water than 

others ; some less fire and more water; some again have the 

fire in the centre and others at a point outside this ̂, which 

affords the reason w h y some animals see more keenly in the 

daytime, others by night. Those which have less fire than 

water in the eye see better by day, for in them the defect ot 

internal light is repaired by the excess of external; while 

those that have less of the contrary see more keenly by 

night, since to these also that element which they lack is 

supplied by compensation; and under opposite conditions 

they are keen-sighted in opposite ways. For those which 

have the fire in excess are dim-sighted (by day) since the 

further augmentation of this fire in the daylight fiUs ̂  and 

obstructs the pores of the water; while those which have 

the water in excess suffer the corresponding result by night, 

as the fire then has its pores obstructed by the water. 

These states continue until, in the one case, the obstructing 

water has been separated (from the pores) by the light from 

without, and, in the other, the obstructing fire has been 

cleared away by the air̂ - The eye is best in temperament, 

and therefore in visual power, which consists of both (fire and 

water) in equal quantities.' Thus the eye in its Constitution 

^ Does e'KTOf, sc.ToO /;»eVou,here imply a divergence from the view stated 
in the Empedoclean verses that the primeval fire is in the crystalline 
lensf or simply that (according to Empedocles) the lens itself need not 
always be in the centre ? For the text, cf. Diels, Dox., p. 500 n., Vors., 
p. 177 ; Karsten, Emp., pp. 484-5 ; Prantl, llepi Xpap., p. 47. 
° firiTrXaTTuv Schneider: imXäpireiv is suggested by Prantl = ' shine 

upon,' and so obstruct. 
' af]p is to vimp what TÄ t̂ mßev (pSis is to irvp. The light of day 

corrects the excess of water in the eye; so the dampness of night 
corrects the excess of fire. ärjp as usual = ' damp air.' 
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contains the opposites, viz. the fiery and watery elements, in 

definite relationship to light and shade, or white and black. 

A passage of Aristotle^ corroborates the Information 

contained in the foregoing extract from Theophrastus. ' T o 

suppose that, as Empedocles says, gleaming eyes {ykavKa 

öjufiara) are fiery, while black contain more of water than 

of fire, and that on this account the former, the gleaming, 

see dimly by day owing to lack of water, and the latter 

by night owing to lack of fire, is an error; since we must 

assume that the visive part of the eye in all cases consists 

not of fire but of water ̂.' 

§ IQ. Plato in the M e n o n ̂  teils us that Gorgias, as a follower Object of 

of Empedocles, held the doctrine of pores and emanations; colmr. 

and that b y means of this doctrine he furnished an ex

planation of colour as object of vision. According to this, 

colour is an emanation consisting of figures symmetrical 

with the pores of the visual organ and for this reason 

capable of being seen. W e read elsewhere also* that 

Empedocles regards colour as ' that which fits into the 

pores of the eye.' T o this Stobaeus^ adds the statement 

already referred to (§ 5 suprd) that' Empedocles regarded 

white, black, red, green (or, with utyjiöv for ̂ (Kaipöv, yellow) 

as the primary colours ̂, being equal in number with the 

1 779* 15 seqq. 
^ Philoponus (in Arist. de Gen. An. v. l, Hayduck, p. 217, 15), in 

his remarks on this passage, says that ' Empedocles makes the organ 
of sight to consist of the four elements . . . and asserts (but H. reads 
r̂jpi) that vision itself is the power of the soul in virtue whereof we 
see, inasmuch as it (vision) is the form (e'Soj) of the eye.' This (if cf)rj(7i 
be kept) well illustrates the untrustworthiness of late commentators 
on early philosophers whose views they looked at only through the 
medium of their successors. Here Philoponus represents Empedocles 
as an Aristotelean. The opinion of Empedocles about gleaming and 
black eyes is referred to also in the Pseudo-Arist. Problems, 910. 13. 
W e find similar views held on this point by Anaxagoras arid Diogenes. 
^ Men. 76 C-D. * Plut. Epit. i. 15. 3 (Diels, Dox., p. 313). 
^ Ecl. i. 16. 3 (Diels, Dox., p. 313). 
* For MSS. ö>xp6v, xXwpöv has been adopted; yet the change may be 

not worth while making, if the suspicion mentioned below be well 
founded. äxpös is used by Arist. 559^ 18 to denote the colour of the yolk 
of an egg; i. e. it vaeans yellow. Cf. Diels, Box., Prol. p. 50 ; and Mul
lach, Bemocritus, p. 353. Curiously enough, the same error of a>xpiv for 
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Clements^.' This is perhaps supported b y the fact that in 

Fr a g m e n t 71, Empedocles teaches that colours are pro-

duced b y the mixture of the four elements". T h e following 

criticism of Empedocles' colour-theory by Theophrastus^ 

will help to place this theory itself in a clearer view. 

§ II. ' Empedocles teaches that like is perceived b y like,' 

but this gives rise to difficulties as regards his o w n theory 

of the particular senses. ' W h e n he m a k e s the visual organ 

to consist of fire and its contrary, w e m a y observe that 

it could indeed perceive white and black b y the Operation of 

similars ; but h o w could it perceive grey and the other c o m -

posite colours * ? For h e does not explain such perception 

(of grey, &c.) as taking place either b y the ' pores' of the 

fire or b y those of the water, or by others formed of both 

together ®; yet w e see these just as well as w e see the simple 

colours. It is, moreover, a stränge doctrine that s o m e eyes 

see better b y day, others b y night. For the smaller fire 

is destroyed b y the greater ̂, which is the reason w h y w e 

cannot gaze directly at the sun or at any excessively bright 

Xkapiv aflfects the statement of Stob. {Ecl. i. 16. 8 ; Diels, Dox., p. 314) 
attributing the same ' four-colour' theory to Democritus. That xXwpös 
is the true word in Democritus we know from Theophrastus (§ 75). 
As regards Empedocles, however, we have not this assurance, Theo
phrastus (§ 59) merely telling us that Empedocles held two primary 
colours white and black, while the remaining colours are formed by 
mixtures of these. It has been suspected (Diels, Box., p. 222) that the 
Compiler of the Placita erroneously ascribed to Empedocles the four 
colours of Democritus. 
^ For the ancient and traditional conception (cf. Prantl, Arist. Ilepl 

XpmjM. p. 30) of white and black, as the primary colours from which 
the other colours can be obtained by mixing them in various pro-
portions, cf. Aristotle, §§ 41-2 infra. 
^ Diels, Vors., p. 203 

Ilmff vhaTOS yairjs re Kai aiOepos 7)eXiov re 
Kipva/Jievav el'Si; re yevoiaTo xP°î '̂  ''̂  övryröv. 

^ B e Sens. §§ 17-19. 
* Here we seem to find an echo of Arist. de An. i. 5. 409'' 23 seqq. 

when criticizing Empedocles' general theory of Cognition. 
^ As Diels, Dox., p. 504 n. remarks, according to the critic ' piKTol 

irdpoi piKTols xp^l^aai conveniunt.' 
" This notion which we so often find referred to probably arose in the 

populär mind from the disappearance of the stars when the sun rises. 
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object^: so that those in w h o m the light within the eye 

is defective should see worse by day ̂- Or if (as Empedocles 

thinks) its like augments the visual fire in the daytime ̂  

while its opposite destroys or thwarts it, then all should see 

white objects better by day, both those whose internal 

light is less and those whose internal light is greater; 

while again all should see black objects better by night. 

The fact is, however, that all animals except a very few see 

all objects better by day than in the night-time. It is 

natural to suppose that in these few their native fire has 

this peculiar power, just as there are animals whose eyes 

in virtue of their colour are luminous at night-*. Again, 

as regards the eyes in which the fire and water are mixed 

in equal proportions, it must follow that either is in turn 

unduly augmented by day or by night: hence, if water 

or fire thwarts vision by being in excess, the disposition 

(Siaöeo-ts) of all eyes would be pretty nearly alike ̂.' 

Democritus. 

§ 13. For Democritus, as for Empedocles, the möst General 

obvious explanation of perception seemed to be that which ph^ica/ ̂  
showed h o w particles of external things c o m e into the theory of 

pores of the sensory organs. H e differed from Empedocles tus in its 
in his doctrine of the existence of void, which Empedocles bearing on 

Visual 
did not allow. T h e y agreed, however, in the belief that function: 
•* This is perhaps—though see note 4 infra—an arg. ad kominem 

against Empedocles: Theophrastus, as a disciple of Aristotle, would 
not hold that the eyes contain a ' small fire,' to be quenched by the 
greater fire of the sun. 
^ Instead of better, as Empedocles asserts 
' i. e. if (instead of the greater fire without destroying the less within 

the eye) the daylight augments the intra-ocular fire. 
* Not ' cutis noctu magis splendet,' as in Wimmer's Latin version. 

There would seem to be here on the critic's part an admission which 
is contrary to the teaching of Aristotle. Theophrastus seems to 
attribute the capacity of some animals to see by night to the possession 
of a peculiar fire in their eyes. 
° i. e. the so-called best dass of eyes, having water and fire in equal 

proportions, would both by day and by night, in one or the other way, 
be out of keeping with the conditions of perfect vision, and would 
therefore not have the superiority claimed for them by Empedocles: 
they would be no better than the eyes already referred to. 
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'like is perceived b y like^.' Instead of holding, like E m - -

pedocles, that there are four elements qualitatively distinct, 

Democritus with Leucippus (of w h o m so little is k n o w n 

separately that w e can neglect him or merge him in his 

pupil) taught that the elements of things are homogeneous 

atoms, infinitely numerous, moving eternally in void. T h e 

introduction of atoms in certain ways through the organs 

' to the soul' was for him (as the introduction of äiroppoai 

was for Empedocles also) the essence of perception. ̂  W e 

perceive an external thing b y its being thus introduced into 

the soul; but the soul, for him as for Empedocles, is itself 

material, so as to be capable of being affected in the w a y 

perception implies. It consists of atoms of a certain shape 

endowed with a certain order and movement. T h e Impres

sion m a d e by the atoms of the object on the soul must be of 

a certain initial strength, in order to be noticeable. For 

Democritus (as for Empedocles^, to some extent) the organs 

are thus essentially passages—thoroughfares for instreaming 

atoms. All the senses are modes of one, viz. Touching ̂-

T h e essential feature of the eye is, for Democritus, its moist 

and porous nature, while the ear is a mere Channel for the 

conveyance of sonant particles inwards ' to the soul.' T o 

reach the soul, the particles conveyed inwards require to be 

disseminated through the body. It is impossible for us, he 

thought, to receive wholly exact impressions of external 

things through the organs of sense. For example, in seeing, 

^ As against the doubt of Theophr. de Sens. § 49 see Arist. 405'' 12-16; 
Sext. Emp. adv. Matk. vii. §116; Mullach, Bemocr., pp. 206,401, and 
Theophr. himself § 50. Indeed, Democritus also held that 'like is 
affected by like'—a pkysical principle—while according to Aristotle 
(323'' 3 seqq.) most philosophers with one accord assert that like cannot 
be affected by like (tä o/ioiow m o tov ö/io/ou ttclv aira&es e'ori). It is hard 
to see how the acceptance of the latter physical principle could be, as 
Mr. Archer-Hind (Plato, Tim., p. 205) says, compatible with that of 
the psychological axiom ' like is known by like.' 
^ In his account of the formation of the ear, which he compares to 

a KwSav, Empedocles seems to have regarded this sense-organ, at least, 
as something more than a mere passage, and as having a determining 
power over the qitaltty of the Sensation to be produced by the änoppoiai. 
^ Cf. Arist. 442"' 29 ArjpdKpiTOS Kai . . . aTOTraiTaTÖv Tt wuioviri' Trdwa 

•yÄp Ta aliräiiTci äiTTh irotoücr». 
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the air intervening between us and the object interferes with 

our obtaining a correct Impression or image of this, as is 

evidenced by the blurred look of distant things. Democritus 

first laid down the distinction of the qualities of body ̂  into 

the so-called primary and secondary qualities, to which, 

however, he did not himself remain always consistent. A s "*" 

Theophrastus {de Sens. § 80; see p. 35 infra) points out, we 

cannot quite follow his doctrine of the formation of colours 

unless we assume a î va-is xpäfiaros—an objective existence 

of colour. H e held that vision is the result of the image of 

the object mirrored in the eye. But when we ask—what 

exactly is mirrored ? the answer for him is not easy ; since 

between object and eye come what he called beUfXa 

(generally spoken of by Aristotle and Theophrastus as 

€iboo\a), things which in the case of this sense are also 

referred to as airoppoiai Trjs iJ.op(j)fjs. These beUeXa, not the 

object, are therefore the immediate and proper data of sense. 

§ 13. Democritus regarded the pupiiiar image as the Aristotle's 
essential factor of vision. ' Democritus,' says Aristotle ̂, '="̂ <=i5"' 

'is right in his opinion that the organ of vision propercritus' 

consists of water, but not w h e n he goes on to explain Ĵ eory. 
vision as the mirroring [ep-f̂ aa-iv) of objects in this water. The latter 

F o r this mirroring is due to the fact that the surface stood the 
of the eye is smooth, and the image exists really not in fjinction of 

the mirroring eye but in the eye that beholds this ̂, in the eye. 

inasmuch as the case is merely one of reflexion *. But o n 

^ The non-objectivity of colour is stated as a doctrine of his by Arist. 
316* I ArjpoKpiTOS . . . ;̂ potav ov (l>Tjai.v eivai, Tponrj yap XP^P^Ti^strdai. 
Cf. Theophr. de Sens. § 64; also Galen, de Elem. see. Hipp. i. 2 vöpca 
yap xpo") • - - "^fi ̂' aropov Kai kcvov 6 ArjpoKpiTos (prjaiv. H e is alluded 
to by Arist. 436* 20 01 irpÖT̂ poi (pvaioXöyoi oüSev aovro oCre XevKoj/ ourc 
pAXav fivai avev Syjrecüs ktL ' Arist. 438* S~l6-
^ The subject of eanv is 17 ep̂ aa-is derived from toOto, sc. to Jpcjjaive-

a-dai exeiva = Ta eKei öpcopeva. Here Aristotle's argument does not 
require the seeming admission of the Piatonic view, viz. that vision is 
efifected by an &y\ris, or ray, which goes forth from the beholder's eye 
and retums to this from the object. This view, rejected by him 435* 5, 
and de Sens. ii, is one which Aristotle himself, provisionally at least, 
adopts Meteor, iii. 2. 373* seqq.; vide Ideler, Meteor, ii. pp. 273 seqq.; 
Galen, de Placit. Hipp, et Plat. § 640. 
* 'EficJMo-is in the eye, like all other epjpaais, is to be explained by 
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the whole it would seem that in his day no scientific know

ledge yet existed of the w a y in which images are formed 

in mirrors, or of the reflexion of light in general. It is 

Strange, too, that Democritus should never have asked him

self why, if his theory of vision be true, the eye alone sees, 

while none of the other things, in which images are also 

PecuHarity mirrored, do so.' ' Democritus holds ̂  that w e see b y the 

critus' " reflexion of images, but describes this latter .process in 
theory: ^ w a y peculiar to himself. It does not, he says, take place 
the object ,. , . , , . , , . ' , . , 
of Vision directly in the pupil from the object; but the air between 
thê aifand object and eye is impressed with a sort of stamp while 
this im- being dispatched in a compact form from the object to 
Fs'̂ what ̂ ^ th^ organ ̂ ; for emanation is always taking place from 
affects the everything. This air, then, being solid, and of different 

colour^, reflects itself in the eyes, which are moist. A 

dense body does not admit (this air-impression), but one 

that is moist, like the eye, gives it free passage. H e n c e 

moist eyes see better than those that are (dry and) hard, 

provided that their outer m e m b r a n e is as thin and dense as 

possible, and that the inner parts are spongy and free from 

dense and solid tissue*, as well as from such moisture as 

is thick and glutinous ; and that the veins of (or, connected 

with) the eyes are straight and free from moisture, so as to 
conform in shape to the images moulded by, and thrown 

off from, the objecto' 

This intermediate effect of the object in moulding the 

aväKXatTis, i. e. the bending back of the Syj/is from the reflecting surface. 
The image, supposed to be in tke mirror, is a set of rays reflected to 
this from the object, and from it to the beholder's eye, in which 
therefore it really is. Thus the image ' seen in the eye' of A cannot 
explain how A sees. Cf. R. Bacon, O. M . Persp. III, Bis. i. cap. 2, 
' nihil est in speculo . . . ut vulgus aestimat.' 
' Theophr. de Sens. § 50 (Diels, Box., p. 513 n.). 
^ The reading suggested by Diels Karä—for Kai—tov öpävros has 

been translated, but (Tva-TeX\6p(vov has been preferred to his oreXXd-
pivov: the preposition is defended by the words of Theophrastus, § 52 
äöod/ievos Kai nvKvovpevos. 
" From the eye: see infra Anaxag. § 20, Diogenes of A. § 23. 
* Adopting Usener's oTKppäs for la-xvpäs. 
° 0)1 (=fi(rre) öp.oioa'xripoveiv toIs OLTroTvirovpivois. 



V I S I O N 27 

air into definite visible forms {airoTvirma-n) is the peculiar 

characteristic of Democritus theory of vision. H e held that 

if there were pure vacuum, and not air, around us, the 

emanations or images sent from the visible objects would 

reach the eye unblurred: that is to say, they would then 

report the exact form of an object, no matter how great the 

distance from which they might come. ' Democritus,' says 

Aristotle\ 'is not correct in his view that, if the space 

between object and eye were pure void, an ant could be 

seen clearly in the sky.' A s it is, however, the air takes 

the first copy of the object, and the eye receives it only 

at second hand, while the likeness of this copy to the 

original becomes more and more imperfect in proportion 

to the distance it has to travel. 

§ 14. Theophrastus" criticizes these tenets of D e m o - Theo-

critus: ' His notion of modelling (airoTvirooa-is) in air is „itid^s 

quite absurd. Whatever is capable of being moulded into Demo-

shape must have density, and must not be liable to dis- theory of 
persion; this he implies when he illustrates the process, vision. 

and compares it with the stamping of impressions on wax. 

In the next place, such modelling might take place more 

successfully in water than in air, water being more dense; 

hence we should see better in water. A s a fact, however, 
we see worse. In the third place, w h y should one who 

(as Democritus in his treatise irfpl db&v does) bdieves in 

the emanation of the shape of an object ̂ , hold this further 

belief in the modelling of the air ? For the actual images 

{eibwka avTÖ.) of the objects are represented in the eye, 

according to the former belief. But, again, if we grant that, 

as Democritus says, the air is moulded into shape, being like 

wax impressed and Condensed, how does the reflexion of ai> 

image take place, and of what nature is it ? If there is really 

such an image, i.e. an Impression taken by the air from the 

object seen, it must be, in this as in other instances.on the side 

facing the latter. Such being the case, the image cannot come 

opposite to the eye unless the moulded portion of air is first 

^ 419* 15. ^ Be Sens. §§ 51 seqq. (Diels, Box., pp. 513-15). 
^ Tj äiroppoTj Trjs pop(}>TJs. 
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turned round \ Now it was for Democritus to show by what 
and how this turning process was to be effected, without 

which seeing would still be impossible. A further point is 

this. W h e n several objects are seen together, h o w can w e 

understand the presence of a plurality of impressions at the 

same time in the same air ? A n d how do two persons see 

one another at the same time ? The two impressions must 

meet as they travel in opposite directions from one to the 

other, each of them facing the object from which it came. 

Therefore this again is a point which requires further inquiry 

and elucidation. But we m a y add another point, H o w is 

it, on Democritus' hypothesis, that each person does not see 

himself in the course of the process ? A s the impressions 

of one's body reflect themselves from the air in the eyes 

of others, so they should reflect themselves back in one's 

own eye, especially if they directly face the latter, and if 

the phenomenon of reflexion is one which takes place in 

the same way as the repercussion of sound in an echo ; in 

which case, according to Democritus, the voice is reflected 

back {avaKKadQai) also to the very person who gave it 

utterance. But this theory of air-modelling, taken all round, 

is absurd. From what Democritus says, it should follow that 

the air is continually having formed in it models of all kinds 

of objects, of which m a n y would cross one another's paths, 

thus causing an impediment to vision, and being generally 

improbable. And, moreover, if the impressions made in the 

air are permanent, one should, even when the bodies from 

which they come are no longer in view or are far distant, be 

able to see them still, if not at night, at all events in the day

time ; though, indeed, it would be even more credible that 

the impressions should remain in the air at night, as the 

atmosphere is at that time more endowed with animation ̂. 

1 The image will come to the eye ' wrong side on.' 
''• (p\jnix6Tepos, which at first seems stränge, suits the argument and 

the theory of Democritus better than Wimmer's conjecture epip-vxpörepos. 
Democritus held that ij/vxrj consists of atoms of a certain sort (i, e. 
exceedingly small and round), which exist in countless myriads in the 
air, and from which the ijfvxrj within the living body is constantly being 
recruited through the respiratory process. Cold tends to expel them 
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Perhaps one might say that in the daytime the sun causes 

the reflexion of images in the pupil by bringing the light ̂  

to the eye, and this is what Democritus seems to have meant; 

since that the sun should, as he says, condense the air, 

pushing and striking it off from itself, is an absurd notion. 

The sun naturally rarefies air instead of condensing it. It 

is to be remarked also, as an anomaly in Democritus' theory, 

that he gives not the eye alone, but also the remainder of 

the body its part in visual perception. This he implies 

when he states that the eye must contain void and moisture 

for the purpose of receiving impressions more freely and 

then transmitting these to the rest of the body^. A still 

further anomaly is involved in Democritus' assertion that 

cognate things best see their kindred, while neverthe-

less he also asserts that reflexion is due to difference of 

colour, which would imply that like things are not reflected 

in their likes. Besides this: h o w are magnitudes and 

distances reflected in the eye? this is a question which 

he undertakes but falls to answer. T h u s Democritus, in 

enunciating his peculiar theory of vision, instead of settling 

the old Problems, bequeaths them to us in a more diflScult 

form than before.' 

§ 15. ' Leucippus, Democritus, and Epicurus, hold that (Demo-

the Visual affection (tö opariKov irddos) takes place b y the f^ the'^™ 
entrance of images (Karo. flbdXoov fta-Kpicriv) ̂. visual 

from the body; and, as at night and in sleep the body is colder than by 
day, the quantity of soul-atoms in the air at night is greater than by day. 
Cf. Arist. 471'' 30 seqq. Diels, Vors., p. 391, now defends epslnixörepos. 
•̂  The text here translated is corrupt and obscure. 
^ Iv' im irXeov Sepfip-ai Kai t^ oXXsj crwiian napaSiSS. These words 

suggest the answer which Democritus would have made to Aristotle's 
question (§ 13 suprd)—'Why on Democritus' thfeory does not every 
other mirror, as well as the eye, see ?' ' Mirrors,' Democritus would 
reply,' are not connected with a bodily organism.' 
' Flut.Epit.iv.is; Stob.Ä/.i.52(Diels,Z'ö*-.,p.403). Theophrastus, 

as we have seen, and Aristotle, 438* 16, both use this word uSaXov with 
reference to Democritus'object of vision. Cicero, too, adPam. xv. 16. l, 
implies that Democritus himself so used it: ' quae ille Gargettius et iam 
ante Democritus eiSaXa, hie "spectra" nominat.' Yet nowhere do we 
find the word thus used in the remains of Democritus himself. The term 
which he employed usually, if not always, was 8eiKeXoj'(or SeiKijXoc), which 
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image): ' They assigned as cause of vision certain images {e'iboiXa) 

In̂ orities which emanate (äiroppiovra) continually from the objects 
for his seen, of like form with (o/xoioVop^a) the latter, and impinge 

Seory. upon the eye. Such was the theory of Leucippus and D e m o 

critus ̂ ' ' Democritus asserts that seeing is the reception of 

an image reflected from the object seen. This word image 

(eix<f>a(7i.s) here means the form (aSos) reflected in the pupil. 

T h e case is like that of all other transparent surfaces which 

show an image reflected in them. H e holds that certain 

images (eiScüXa), similar in shape to the things from which they 

come, Streaming off from all the things which are visible, 

impinge upon the eyes of those w h o see them, and that thus 

seeing takes place; in proof whereof he adduces the fact that 
in the pupil of the eye of those w h o see any object there 

is invariably the image or likeness of the object seen. This 

is the whole account of seeing according to Democritus ̂ .' 

Demo- § i6. Democritus is the earliest philosopher in whose 

theory of recorded writings w e find an attempt at a detailed theory 
the object of colour. T h e white and the black he refers immediately 

Colour, its to affections of touch: the former to the smooth, the latter 

seems to have been, by its derivation, fitted to express generally the 
cmoppoT] from an object of whatever sense. It properly signifies not a 
' spectrum' but what we mean by (the Englisk word) specimen : i. e. an 
emanation qualitatively like the thing from which it comes. This, in 
reference to the sense of sight, would be no doubt a ' specimen' (in the 
Latin signification) of the object qua visible: a copy of its figure and 
colour. In reference to other senses it would denote the qualities 
respectively which these are fitted to perceive, whether odour, or sound, 
or taste. Only in reference to the sense of seeing could it coincide in 
meaning with ühcoXov, but as this, which Aristotle calls the sense par 
excellence, tends to absorb the attention of psychologists, either the word 
Set'fceXoj/ was narrowed to the idea of eiSmXov { = t\ msoppor\ tt̂ s pop<j)rjs), 
or eise the latter was extended to cover all the meanings of the more 
general term. That SeiKeXoi' was capable of expressing eiSmXoi/, appears 
from the phrase of Parthenius hdKiXov 'I4>iyivr}s, the i?nage, or effigy, of 
Iphigenia. In Laconian Sei/ceXio-Tat was = Attic p.ipx)Tai {Etym. Magn. 
260, 48). 
^ Alexander, in Arist. de Sens. p. 56 (Wendland), and Arist. de Sens. 

440» 15-18. 
^ Alexander ad Arist. de Sensu 438°' 5, p. 24 (Wendland). This 

reproduces the theory of Democritus in the simpler aspect in which 
Aristotle criticizes it, 438"' 5-16. 
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•to the rough ^. He asserts that the simple (ä7r\a) colours ^ physical 
are four: lühite, black, red, and green (xXoipöv). White is the P''°<i"c'ion: 

smooth^- For if an3^hing is not rough, and neither throws primary 

shadows nor is difficult of penetration, it is, in every case, '̂ °̂ °'"'̂ -

bright {Kajxirpöv). T h e things that are bright must be straight-

bored (ndvTpvira), and hence translucent {biavyr}). O f white 

objects, those which are hard—as, for example, the flat inner 

surfaces of bivalve shells—consist of such atomic shapes *, for 

thus they would be shadowless and luminous {eväyrj) and 

straight-pored {evdviropa). Those, on the other hand, which 

are friable {\(ra6vpa) ̂  and brittle {ivdpvirra) consist of atoms 

which are spherical but obliqudy situated in position with 

regard to one another, and in their m o d e of combination 

in pairs^, and their whole atomic structure is as far as 

possible uniform. This being so, such bodies must be 

friable, because the amount of conjunction between each pair 

a m o n g their atoms is slight; and they must be brittle, 

because the disposition of the atoms is uniform; while they 

must be free from shadow, because they are smooth and 

flat. Things are whiter one than another in proportion 

as the figures aforesaid are more exact and less mixed 

with others, and possess the aforesaid order and disposi

tion more perfectly. Such, then, are the atomic figures of 

which white is composed. Black consists of figures of the 

contrary kind, those which are rough, uneven {aKaX-qväv), 

^ Arist. de Sens. 442'' 10. 
^ For what follows in this paragraph see Theophr. de Sens. §§ 73-5 

(Diels, Vors., p. 394). Distinguish xXwpöv from wpämvov. 
' Plato, Tim.. 60 A, regards tö Xeiov as diaKpiTiKov t̂ s o\jfeas which is 

the characteristic quality of white. 
* axripäTav, the most noticeable of the intrinsic differences of the 

atom—its figure—serving for the general name, as often in Democritus 
himself. 
^ -̂ fraßvpös here is opposed to a-KXrjpos, not (as in Arist. 441* 25) to 

yXi(TXpos. 
" e'/c irepi^päv piv Xo^äv Se Tf deirfi irpbs aXkr}Xa Kai KaTO. Bio av̂ cî eii 

which seems to mean that a cross-section of the structure would exhibit 
the atoms in a quincuncial arrangement. Prantl (llepl Xpap., p. 52) 
keeping the older text täs 8vo av̂ ev̂ eis rfiv ff oXrpi rd̂ iv ̂ x̂ iv öpoiav 
translates—'aber in der ganzen Ausdehnung jedenfalls in a-xnpa öeVtr 
und Tâ is einander gleich.' 
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and dissimilar; for thus they would cast shadows, nor 

would their pores be straight or easily permeable. Their 

emanations, moreover, must be slow and confused ̂ ; for the 

emanation makes a difference, by its quality, in the nature 

of the sense-presentation: and its quality is liable to change 

owing to the Intervention of the air. R e d is formed of the 

same kind of atomic figures as the hot^, only that those 

of red are larger; for a hot thing is redder the larger 

the aggregations of its atomic figures are, w h e n these 

figures are similar in kind ̂. A proof that red is composed 

of such atoms as those which' form the hot, is that w e 

ourselves are red w h e n heated, just as other things are 

when ignited, as long as they continue to have the character 

of' the igneous'; but ignited things are redder in propor

tion as they are formed of large figures; such are flame, 

coals of wood whether green or dry, and also iron and other 

metals which are subject to ignition. Those are brightest * 

which contain the most and finest fire; while those are 

more red in which the fire is coarser and in less quantity. 

W h e n c e it is that things at a more red heat are less hot 

(sc, than those at a white heat); for (in the world of atoms) 

the fine, which is the essence of the bright, is also that 

which constitutes the hot®. Green [xXiopöv), again, is formed 

of the solid and the void, being compounded of both, but 

the colour varies in tint {biaWärreiv) according to their 

position and arrangement ®. 

^ We cannot guess what this new factor—the speed of the äiroppoai— 
has to do with colour according to Democritus. There is no thought 
here of 'rapidity of vibrations.' Mullach {Dem., p. 221) punctuates so 
as to separate Siaipepetv from •irp6s, wrongly. 
^ The atoms of fire are spherical, Arist. 303* 14. By ' larger (ftei-

fdcoiv)' here must be meant ' in larger aggregates,' as in next clause. 
' Diels {Dox., p. 521) compares Arist. 329'' 26 Öepfwv yäp imi t6 

(TVyKpivov Ta ö/ioyei/̂ ' to yap StaKpiveiv, oirep <̂ aa\ woiciv To nvp, crvyKptvew 
co'tI Ta 6p6<j}vXa. 
* i. e. show the wkitest heat. " öeppov yap t6 Xfirröv. 
* It is remarkable and noticed afterwards by Theophrastus (§ 18 infra) 

that Democritus explains green by the solid and the void, not by the 
skape of the atoms, like the other colours. Prantl supposes that Demo
critus in explaining green thought of this as the colour of plants and of 



V I S I O N 33 

§ 17. Thus, then, Democritus accounts for his four Formation 
primary colours. 'Each colour^ is purer the more the °̂°*'̂ '̂̂, 

figures of which it is properly composed are free from mixture of 

admixture of others. The other colours are generated by prünary 
mixtures of these four. Gold and bronze and such colours are colours. 

formed by a mixture of white and red. They derive their 

brightness (rö Xapiirpov) from the white, and their reddishness 

(rö viripvdpov) from the red. The red falls, in the process 

of mixture, into the void interstices of the white. If to 

these be added pale-green (^mpov), the most beautiful 

colour is produced; but the proportion of green so added 

must be small; it cannot be great when the white and the 

red are thus compounded. The resulting colours will differ 

according as the amount of admixture in every such case 

is greater or less. Purple is formed of white, black, and 

red, the red being in largest quantity and the black in 

small ̂, the white Coming midway in amount, which is 

the reason why it appears pleasant to sense. That the 

black and the red are in it appears from mere inspection; 

that it contains white is shown by its brightness and lustre, 

since it is white that produces these. Woad-colour ̂  arises 

from a mixture of the very black with green, but with 

a preponderance of black. Leek-green * arises from purple 

and woad-blue, or from pale-green and purplish {irop(f>vpo-

eibovs). For sulphur * is of this colour, and shares the quality 

of brightness. Deep-blue^ is formed of woad-colour and 

fire-colour (iropd̂ bovs), but of figures round and needle-

vegetation generally, and from its great extent and abundance in nature, 
conceived it as resulting directly from the two primordial causes of 
things. •* Theophr. de Sens. §§ 76-8. 

^ This adopts ̂ (cpai/, which Mullach and Diels,Förj. read. Diels {Dox., 
p. 522 n.) prefers the better attested, though seemingly less probable, 
paKpäv, with the remark ' at atri permultum inesse elucet ex v. 11.' 
^ ta-aTis, the plant woad, used here for woad-blue. 
' TÖ npaaivov, a colour which like (poiviKovv and iXovpyöv, according to 

Arist. 372* 5, is not capable of being produced artificially. Vide Plato, 
§ 31 infra. 
" Diels {Dox., p. 522 n.), agreeing with Burchard that this example is 

inappropriate, conjectures tov lov, sc. ' aeruginem, in quam splendor 
certe cadit.' ° rö Kvavovv. 

BEAKE D 
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colour 
and its 
varieties, 

like, so that the black should contain the quality which 

m a k e s it brilliant \ T h e nut-brown colour (Kapvivov) is 

formed of green and purplish. If bright b e m i x e d therein^, 

flame-colour arises, since this is shadowless a n d the dark is 

excluded. R e d m i x e d with white renders green lustrous ̂, not 

black. H e n c e growing fruits are at first green, before they 

become heated, and so diffused *. So m a n y are the colours 

described by Democritus. But he asserts that colours, 

like tastes, are really infinitely numerous* according to 

the ways of mixing them ; i. e. according as one removes 

some of this, or adds some of that, ingredient, or mixes less 

of this or more of that. T h e colour resulting in the one 

case will never be like that in the other.' 

Theo- § i8. Theophrastus criticizes the above account of colour 

criticism of ̂ '̂ ^ î s varieties. Democritus, he says', creates a difficulty 
Demo- b y suggesting four primary colours, instead of the two, 

theory of black and white. ' His assigning different atomic shapes 

to explain the whiteness of objects according as these are 

hard or friable is unsatisfactory. For though (et) it would 

be natural to explain these two classes of objects differently 

regarded simply as tangibles, one surely must not go on to 

suppose the figure of the atoms to be the cause of their 

difference in colour; the position of the atoms is rather 

what would account for this. Round figures, and indeed all 

figures, m a y overshadow one another. For example, the 

very argument which Democritus himself employs, when 

discussing smooth things which appear black, shows this to 

be so. H e asserts that their appearance is due to their 

^ The ' figures' have heads shaped like conical buUets on a small 
Scale. 
^ Adopting Xapirpiv for xKwpöv, and (toüto yap Sa-Kiov) with Diels, 

Dox., p. 522 n. ' eüöye'r. 
* Siaxeia-dai, rendered by Mullach ' antequam maturescant.' This is 

better than Diels' SiaKaUirSai. The Siäxvcris referred to is a process 
resulting from heat (the opposite of irrĵts, which results from cold), 
denoting the softening of ripe fruit—a sort of concoctio of its tissues. 
Cf. Arist. 380=' II, 382» 29. 
" So Plato, Tim. 68 d (§ 30 adfin. infrd), declares that God alone 

could create or explain their infinite variety. Aristotle denies the infinity 
of varieties of colour. ' Be Sens. §§ 79-82. 
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atomic conjunction (<n5fx(/)U(rw) and arrangement, this being 

in them the same as in the black. And, again, he implies 

it when explaining the colour of rough things which are 

white. For these, he says, are formed of large figures of 

which the commissures are not indeed round but serrated •', 

while the outlines of the figures are broken like stair-steps, 

or the tops of vallated mounds ̂  erected before a city wall. 
This feature in the edge of the atom renders it shadowless, so 

that there is nothing in it to hinder brightness from appear-

ing ̂ .... In general Democritus here explains not so much 

the whiteness as the transparency or brightness of bodies ; 

since that it should be transparent, and that its pores should 

not zigzag, is the essential characteristic, or condition, of 

the structure of the diaphanous body. Again, that the pores 

of white things should be in straight lines, while those 

of black should be in zigzag lines, is a condition which 

can explain these colours only on one assumption, viz. that 

colour is ati objective thing, which enters into and passes 

through the pores *; but Democritus does not assume this. 

H e asserts that seeing is due to the emanation and the 

image reflected in the eye *. But if seeing is due to this (sc. 

' ov rrepi(l)fpe1s, äXXa •KpoKp6<T(ras. ' Democrito n-pöxpotro-os latius patet, 
ut pinnae in hanc figuram ,̂ ,̂,,.v̂  continuatae significentur,' Diels, Box., 
p. 323 n. 
^ I follow Diels' text {Box., p. 523). 
' The conception referred to here seems to be this, that in white 

objects, which are formed of smooth atoms, the atoms are always 
so disposed that there are straight passages, through the bodies 
which they compose, for the uninterrupted transmission of light; 
while in black or dark-coloured objects, formed of rough atoms, the 
passages are crooked or darkened by the overlapping of atoms which 
stand as it were in one another's light. Yet the smooth atoms m a y 
be so arranged as to fhrow shadows and produce black; and the 
rough m a y have their angularities so matched and arranged as not to 
obstruct light, and so m a y produce white. 
* (BS eia-iovaris TrjS (fiiaews viroXaßelv ecrTiv. A s Diels {Box., p. 523) 

observes, ' opponuntur <pva-is xp'-'P'̂ tcov et öjroppô .' 
° 8ia T171/ äTroppofjV Kai rfjv 'iptpaa-iv ttjv eis ttjv i-̂ iv. Colour was for 

Democritus apurely subjective thing: hence, as Theophrastus remarks, 
the explanation which treats it as something objective passing into 
and through atomic interstices involves him in a contradiction of his 
own theory. 

Da 
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the entrance of xp^fJ^a), what difference does it make whether 

the pores lie in straight lines over against one another, or in 

zigzag lines? Nor is it easy to see how an emanation 

comes from void, and an explanation is due from him oh 

this point also^. For he makes white to arise from light 

or some positive thing. Nor is it easy to understand his 

account of black. For a shadow is something black, a sort 

of eclipse of the white ̂, hence white as a colour has a 

positive natural primacy. H e assigns, too, as cause of black, 

not merely shadows, but also the density of the air, and 

therefore of the emanation that enters the eye, and the 

disturbance or confusion in the eye itself. But he does not 

make it clear whether these things are due to want of 

transparency ̂, or m a y arise from some other cause, and, if 

so, from what sort of cause. It is curious, too, that he does 

not assign some atomic shape as the cause of green, but 

explains it only by the solid and the void. These last, how

ever, enter into all things whatever, no matter what atomic 

shapes things consist of. H e should have assigned some 

characteristic cause in the case of this as of all other 

colours ; and if it be opposed to red, as black is to white, 

he should have assigned it the opposite atomic shape as its 

base; while if it be not opposite, this fact in itself might 

make one wonder, viz. that he does not represent the 

primary colours as opposites, such Opposition being assumed 

by all writers*. H e should, in particular, have explained 

in detail what sort of colours are simple; w h y some are, 

and some are not, composite; since it is regarding the first 

elements that uncertainty is greatest. But this he found, 

no doubt, a difficult problem.' 

Colour, § 19- Democritus teaches that colour per se is nothing 

to Demo? objective, for the ultimate elements—theplenum and vacuum 
critus, not —are destitute of all sensible qualities, while the things 
a ' pnmary j r 1 , / 
quality of composed 01 them possess colour (as they do every sensible 
body.'The quality) owing merely to the order, figure, and position of 

' Here (as below) Theophrastus hits at a difliculty in Democritus' 
account of green. » iKmpn(rdr]o-is tov XeuKoO. 
" Siö rö pfj eiSionrov. " Read Saraa-iv with Diels, Box., p. 524. 
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the atoms, i. e. (a) to their order relatively to one another, way in 

(b) to their several shapes, and {c) to the position of each in sensible 
its place. T h e subjective aspects—the qualities—of sensible l'̂ ü̂ties 

*• ^ are genera-
objects are all due to these three things-'. Colour has notedfrom 
objective existence, since the colours of bodies are due to the ̂ ^ void' 
position of the atoms in them^. (Cf TOUCHING, § 3, p. 182.) 

Anaxagoras. 

§ 20. Following Heraclitus, Anaxagoras is sharply op- Difference 

posed to his contemporaries and predecessors in holding, °^P"""pl^ 

as he did, that perception is effected not by the Operation Anaxa-

of like upon like, but of contrary upon contrary. This ffĵ *̂ ™ 

accords, on the one hand, with his metaphysical doctrine contem-

of j'oijj apiiyris, and, on the other, with the empirical fact respecting 

that m a n y perceptions, e. g. that of temperature, seem to *̂ ^ theory 

rest upon a contrast between the condition of the perceiving tion.Unlike 

organ and the object it perceives. If the temperature of ̂ jJi^^^p-
water is exactly that of the hand, this m a y be thrust into plication of 

it without perception of it as either cold or hot. T h e the üieory 
contrariety required by the doctrine of Anaxagoras as one °f^sion. 

of the conditions of perception exists for all possible cases ; 

since, according to the Anaxagorean doctrine irav kv iravrl, 

w e have within us the contraries of all possible external 

objects. Our Information as to the psychological teaching 

of Anaxagoras is scanty, yet contains evidence of his being 

influenced by these principles. 

^ Stob. Ecl. i. 16 (Diels, Box., p. 314). 
^ Arist. de Gen. et Corr. 316* I Tporrj; yap xpwpan^io-ßai. The terms 

for Order, figure, a.n& position are, in ordinary Greek, Ta|tr, axripa, and 
Bicris, but the terms used by Democritus for these respectively were 
iiaQiyri, pva-pös, and Tpoir-q. Cf. Arist. Met. i. 5. 985'' 17 (adopting Diels' 
H, X- for Z, N). ' The letter A differs from H \n figure {o-xnpaTi); A H 
differ from HAin order {tü^u); whilejE differs from H in position'(öeVei) 
the X being but H lying on its side. Probably dtaöiyr) is dialectic = Sia-
B̂ Krj, i. e. 8id6ecris, and not =' contact' {V0iy-), as Gomperz after Mullach 
renders. The primary qualities of each atom per se for Democritus 
were {a)pkysical, viz. weight and solidity; {b) geometrical, viz. figure 
and magnitude. Not only colour, but all other secondary qualities ot 
body, depend on these primary qualities, as well as on the tü̂ is, trxrjpa, 
and ditris, of the atoms which compose the body. Gomp. G. T. i, 568. 
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Image. 

Vision due 'Seeing,' according to AnaxagorasS 'takes place by 

imape'^^" rcflexion of an image in the pupil of the eye, but this image 
is not reflected in a part of the pupil of like colour with 

the object, but in one of a different colour^. In the 

majority of eyes, the requisite difference of colour between 

organ and object exists, in the daytime, but in some it 

exists by night; whence it follows that the latter see 

keenly by night. In general, the night is more in keeping 

than the daylight with the actual colour of the eyes. In 

the daytime objects are reflected in the eye, because light 

is a condition of such reflexion. But (whether by night or 

day) the colour which predominates in the object seen is, 

when reflected, made to fall on the part of the eye which 

is of the opposite colour ̂.' According to the general rule 

the colours of the eye are dark, i. e. of the hue of night; 

hence more fit for reflecting images, and therefore for 

seeing, by day than by night; although to this rule there 

are exceptions. Anaxagoras held with Empedocles that 

persons with gleaming eyes (yXavKoC) see better at night 

than those with dark eyes. Empedocles, however, based 

this view, not on the ground that like is perceived by unlike, 

but on the principles that fire is a visual agency *, and that 

the conditions are, in some cases, more favourable for its 

action at night than by day. 

§ 21. Theophrastus ̂  in criticizing the visual theory of 

Anaxagoras, says: 'As regards the reflexion in the eye, 

his opinion is not different from that of most other thinkers; 

for the majority hold that seeing results from the formation 

Theo
phrastus' 
criticism 
of Anaxa
goras' 
theory of 
vision. ^ Theophr. de Sens. § 27. 

^ For this difference of colour see Democritus, § 13, p. 26, n. 4 supra, 
and Theophrastus' criticism of Democritus, § 14, p. 29. 
^ Tr\v Se xpoav TrjV KpaTovfrav pxiXXov eis t̂ v eTepav ep̂ aiveaBai. Here 

we are reminded by ttjv KpaTova-av that, according to the doctrine iräv iv 
wavTi, all colours as well as all other sensible qualities are in every 
object, but in different degrees of prominence; and that each object is 
perceived and named according to that sensible quality which is pre-
dominant in it. Thus the seeds of all colours are in the object, yet red for 
example may predominate; whence we perceive it as red and call it so. 
* See Empedocles, supra § 9. 
" Be Sens. §§ 36-7 (Diels, Box., p. 509). 
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of an image in the eye by reflexion. They do not, however, 

provide in their theory for these facts, viz. that {a) the real 

magnitudes seen are not symmetrical with the reflected 

magnitudes ; (b) it is impossible for a plurality of reflexions 

to take place in the eye simultaneously with their contraries ; 

(c) though movement, distance, and magnitude are visible 

none of these reflects an image; {d) some animals, e. g. 

those which have scales on the eyes, and those which live 

in water, have no image reflected in the eye and yet they 

see. Besides these points, if such reflexion were the 

sufficient reason of seeing, many inanimate things would see; 

for reflexion takes place in water, bronze, and many other 

things. Anaxagoras also teaches that colours are all 

reflected in one another, but a strong colour in a weak 

rather than conversely; so that while either the strong 

or the weak ought to see, yet a black eye should see better 

than one of any other colour: and, in general, an eye of 

weaker, better than one of stronger colour^. Wherefore 

he describes the organ of seeing as being of the same hue 

as night, and light as the cause of the reflexion of an image 

in the eye. But, in the first place, we see light itself 

without the need of such reflexion; and, in the next, w e 

see black colours just as well as white, though the former 

do not contain light (which according to Anaxagoras is 

needful to produce the reflected image) ̂. Again, in the case 

of other things (apart from optical reflexion), w e see that 

reflexion of images takes place in that which is brighter 

and purer (than the object reflected); and, accordingly, 

Anaxagoras himself declares that the membranes covering 

the eyes are delicately fine and bright.' 

§ 22. The object of vision: colour. 'As regards colours ̂  „orasVno 

^ ' The' weakest' colour, as would appear from this, is black accord
ing to Anaxagoras and Theophrastus. This, therefore, represents all 
other colours by reflexion. 
" Some such word as dXXa or kuItoi seems to have been lost before 

OVK exei in the sentence eireiTa ov8ev TjTTOv Ta peXava tS>v XevK&v ovk exei 
(j)S>s. This, as it Stands in Wimmer's and Diels' texts = non minus 
nigra quam alba lucem non kabent, makes no sense. I have translated 
according to what I conceive the true reading. 
' Theophr. de Sens. § 59 (Diels, Box., p. 516). 
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express 
theory of 
Colour: 
indirect 
Informa
tion re
garding it. 

Empedocles held that white consists of fire, black of water. 

T h e others confined themselves to asserting that white 

and black are the elementary colours, the remaining colours 

being generated by mixtures of these two, For A n a x a 

goras has expressed himself quite generally respecting 

them^. H e held^ that the elements of all things were 

originally confused in one mass infinite in n u m b e r and 

severally infinitesimal in bulk. This being so, w e must 

conceive that (for him) m a n y and multifarious seeds of 

things exist in all bodies—seeds with all sorts of shapes, 

and colours, and savours. . . . Before they were separated 

from the mass, and while all were still together, no single 

determinate colour was yet discernible.' ' Colours, accord

ing to Anaxagoras, are not self-subsistent or separable 

from coloured things. E a c h colour requires a Substrate. 

It is not possible that all things whatever should be 

separated from one another; the process of discrimination ̂  

is no absolute Separation *; wherefore it is impossible that 

Walking^, colour, and, in general, the qualities and states 

of things, should be really separated from their Substrates 

(t&v viroKeip-hiüv) ̂.' It is piain that, owing to his theory of 

irav ev iravrl, Anaxagoras could not hold that there is 

in nature any pure or simple colour''. 

^ änXäs e"ipr]Ke. Prantl, pressing the yop before'Ava|a-yopar here, infers 
from the sentence that Anaxagoras with the others held white and black 
to be primary colours. 
' S\mg\. ad Arist. Pkys. 184!» 15-188" 5, pp. 34-5,156,175-6 (Diels); 

Prantl, üepi Xpa>p. p. 58. 
' i. e. that effected by vovs. 
* ov yap TracTeXijs biaairaiTp6s eariv j] biaKpuns. 
° ßäbwis here seems to mean 'movement' in general, which is 

impossible, according to Anaxagoras, without something that moves. 
° Simpl. 1. c. Prantl, Arist. TLepl XpmpaTav, p. 59, remarks that it 

was probably this conviction of the inseparableness of qualities from 
substance that led Anaxagoras to make his famous assertion that snow 
is black. To the sensible impression that snow is white, he opposed 
the rational view that snow is water frozen, and that water—the 
Homeric pe'Xav vSap—is black; hence snow is really black. The 
meaning and object of this paradoxical assertion were quite misunder-
stood by many ancient writers ; e.g. Cic. Acad. Quaest. iv. 23. 31. 
' Cf, Arist, 187'' 2 seqq. Sid ̂ acri irav iv iravrl pepeixöai , . , elXiKpiväs 
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Diogenes of Apollonia. 

§ 23. Diogenes held that the ultimate agency in Nature Diogenes' 

(which included for him M i n d in all its manifestations) is ̂ ? ^ ° L 

Air. T h u s thought and Sensation are activities of the foundation 

intra-organic air (especially that in or around the brain) and̂ "̂'̂ ^ 
in relation with the outer, or extra-organic air, which piiysical 

operates in nature generally. T h e air in the particular Th"i/tra-

orrans conducted the sensory impressions to that near the ô ĝ ^̂ î  »i"̂^ 
° ' tlie cause Ol 

bram, as their central organ; which, again, seems, in certain perception. 
cases at least, to have co-operated with the air in the breast, ̂ ^o-e tiie 
or near the heart. Perception is more perfect the finer chief factor 
is the intra-organic air, and the more freely the structure of Points of 
the vessels promotes its passage to and fro between the agreement 
, . , f . . . . , , , . , between 
brain, the thorax, and the various parts of the bodily Diogenes, 
System. Anaxa-
•' _ _ goras, and 
' Seeing takes place, according to Diogenes ̂, by the re- Empe-

flexion of objects in the pupil of the eye; for this, by being theory of ° 
mixed {\x.i.iyvvp.ivriv) with the internal air ̂, produces the sense colour. 
of vision; a proof of which is that w h e n there is Inflam m a -
tion of the vessels of the eye, the mixture with the air within 
being interrupted, vision is impaired, although the image 
is reflected in the pupil as usual.' ' Those animals see most 

keenly which have the air ̂  within them fine and the veins 

fine likewise (such fineness of the air and the air-vessels 

being the general conditions of perfect sense), and those which 

also have the eye itself as bright as possible *. T h e colour 

which is contrary to that of the eye is best reflected in it ̂ : 

wherefore those whose eyes are black see best by day, 

piv yap oXov XevKov rj pJXav rj Kre. . . . ovk eivai' otov 8e TrXeOTTOi' e;(« 
eKOiXTOv, TOVTO boKe'iv elvai ttjv <j>V(nv Tov irpäypaTOS. 

1 Theophr. de Sens. § 40 (Diels, Vors., p. 344), 
^ More especially t£ nepl tÖi/ iyKe(j)aXov depi. 
' Theophr. 1. c. § 42. 
* oaa Te tov depa (sc. XeTrroc) Kai Tas (f)Xeßas ex̂ i XeiTTas, &(nrep enl tSiv 

SXXaiv (sc. ala6rj<Tea>v), Kai oaa tov 6<j}6aXp6v (sc. exei) XapirpoTarov, Diels 
should have placed a comma after aXXav, as airirep iirl tS>v äXXwv is 
parenthetical. 
° For this doctrine see Democritus, supra § 13; Anaxagoras, § 20. 
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and see bright better than dark objects; while their 

opposites see better by night. That the internal air, 

which is a small part of the g o d \ is what perceives, is 

shown by the fact that often, when w e have our minds 

directed to other things (than the object), w e neither see 

nor hear^.' Diogenes thus agrees with Empedocles and 

Anaxagoras in making those see best by day whose eyes 

are black, and those whose eyes are bright, pr gleaming 

grey, see best at night. T h e reasons for which Empedocles 

and Anaxagoras held this view have been stated; w h y 

Diogenes shared it w e are not informed. 

Diogenes has left us no theory of Colour. It is manifest 

that he laid great stress on the phenomenon of ep-^aa-is— 

the reflexion of an image in the eye—as a factor of vision. 

Theophrastus ̂  asserts that Diogenes' theory that w e see by 

virtue of the internal air 'is futile. ' While Diogenes' (he 

goes on) ' confutes, after a fashion {eXeyxei iras), those w h o 

take the mere reflexion in the pupil for a complete explana

tion of vision, he falls himself to render a satisfactory 

account of the latter.' For him, it is evident, the conditions 

of vision were s u m m e d up in the reflexion of the image, 

and the communication between this and the air within the 

brain and organism in general. Air as first principle, both 

of nature and of mind, was endowed by him with intelligence. 

Plato. 

The § 24. For empirical psychology Plato had only the 

^^3ff f regard of a stepmother. H e was averse to physical studies, 

Plato un- and Democritus, whose whole life-work was given to these, 

^ 6 ivTos df/p alcrödveTai, piKpbv i>v fiöpiov toC Öeov. 
' The meaning of this is not, at first, clear. But Diogenes believed 

that Novs in each man is Air—ö iv rjpiv 6e6s—and a part of the universal 
NoCf, 5 6e6s, which, of course, is also Air. When the individual vovs is 
engaged on its own thoughts, if we then have neither ears nor eyes for 
external objects, it follows that the Operation of these senses is included 
in that of vovs: as it is vovs {6 ivros dfip) that thinks, so it is the same 
that perceives. He does not here argue—he assumes—that voOs in each 
person is 6 eVrör drjp. 
' De Sens. § 47 (Diels, Dox., p. 512). 
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he seems to have disliked. At all events he never names favourable 
him. Accordingly w e find comparativdy little in Plato's t° «"P"'-

dialogues bearing on this subject, and that little not always chology: 

up to the Standard of what was to be expected from a writer fmmê rsed* 
of his transcendent genius. A few scattered references and '" ̂ t̂a-

observations; an interesting disquisition in the Tkeaetetus Account of 

(which, however, aims not at psychological but rather at'^^ ^°"^ , 

epistemological results); and a discussion in the Timaeus, Timaeus. 

for which the author practically apologizes^, form the chief 

contributions of Plato to the subject of empirical psychology. 

Plato's physics were submerged in metaphysics. W e cannot, 

therefore, so clearly distinguish the ruling physical ideas 

which govemed his psychology as we could do and have 

done in the cases of Empedocles, Democritus, and Anaxa

goras. W h e n he proceeds to treat of psychology he 

descends from first to second causes, and finds himself on 

uncongenial ground. It is not easy to discover a principle 

of Union between his psychology and his idealism, any 

more than between his psychology and any ruling 

physical principles. His physics is virtually contained in 

his account of the nature and construction of matter, in its 

four forms, given by him in the Timaeus. H e accepts the 

four Empedoclean forms, earth, air, fire, water; but does not 

regard them as primitive. These were constituted by the 

Demiurgos out of fundamental triangles, by a geometrical 

process doubtless borrowed from the Pythagoreans. The 

primitive triangles are the right-angled isosceles, and the 

right-angled scalene. From these are first constructed 

the pyramid, the cube, the octahedron, and the eikosahedron. 

The cube, then, is made to form the foundation of earth, 

as it is the most solid element; the pyramid forms that 

of fire ; the octahedron that of air; the eikosahedron that of 

water. These four ' elements' stand to one another in 

continuous proportion: as fire is to air, air is to water; and 

as air is to water, so is water to earth ̂- Plato's psychology 

^ The theory of colour in the Timaeus comes in only as a part of the 
(fipövipos iraiSiä in which the author indulges. Cf. Tim. 59 D. 
' Tim. 32 A-B. 



44 T H E FIVE SENSES 

also is set forth in the Timaeus, in his attempted deduction 

of the individual from the cosmic soul. This deduction is 

on the face of it metaphysical, and indeed fanciful in the last 

degree. W h e n the Demiurgos makes over to the newly 

created gods the task of fashioning mortal bodies to be 

joined with immortal souls, w e see Plato at a loss h o w to 

connect his metaphysics with his physics by any satisfactory 

rational or scientific tie. The inferior gods borrowed from 

the Cosmos portions of the four elements^, and of these 

they compacted the organic body. Into this body they 

introduced the immortal soul with its double circular rota-

tions—the circles of the S a m e and of the Different. This 

soul they located in the cranium, which is spherical, like 

the Kosmos, in its external form, and admits no motion 

but the rotatory. The body had all the varieties of motion, 

backward, forward; upward, downward ; right, left. In it 

were set up the movements of nutrition and Sensation, 

which, however, interfere with, and disturb, the movements 

of the rational soul in the cranium. Thus its rotations 

in the circles of the Same and the Different are caused to 

convey false Information, In the course of time, and by 

the process of education, this State of things is made to 

improve. Philosophy attempts to restore the mathematical 

exactitude of the intdlectual movements. T o all this 

Plato subjoins a particular account of the senses—their 

organs, functions, and objects. This will be n o w given as 

far as it concerns the sense of seeing. 

Function § 35. Ncglecting the pupiiiar image ' Plato held that 

of Vision" Seeing takes place in virtue of a coalescence between («) the 
Plato, like rays of the intra-ocular light emanating from the eyes 
Empedo- ,. , , , . , , , . .,, . ,. . 
des, neg- to some distance into the kindred (i. e. illuminated) air; 
lects the ijj\ (-jĵj. ̂ hich, reflected from external bodies, moves to meet 
pupiiiar \ ' . . . . 
image. it; and {c) that which is in the intervening air, and which, 

^ It is noticeable how great a hold this doctrine of the four elements 
(which Empedocles first propounded) took upon the Greek mind, It 
pervades the whole period from Empedocles to Aristotle, for though 
not of course accepted in its original form by all writers, it was some
thing with which all had to reckon; and which influenced even those 
who rejected it. 
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owing to the diffusibility and nimbleness of the latter, 

extends itself in lines parallel with the fiery current of 

Vision ̂.' ' Of the organs first they wrought light-bearing 

eyes, and bound them fast in the causal scheme as follows. 

That part of fire which has the property of not burning, 

but yielding an innocuous light, they contrived to fashion 

into a substance homogeneous with the light of day ̂. For 

the fire within us, being twin with this, they caused to 

flow through the eyes in its pure form, smooth and 

dense, having constructed the whole, and especially the 

central part, of the eyes in such wise as to confine all 

the remainder, i. e. the denser portion, of the fire within, 

and to filter forth only such fire as that above described, 

by itself, in its purity. Whenever, accordingly, there is 

daylight around the visual current (= the light which flows 

out from the eyes), this current, issuing from the eyes and 

meeting with its like, becoming compacted into union with 

the latter (i. e. with the homogeneous external daylight), 

coalesces with it into one homogeneous whole ̂  in the line 

of vision, i. e. in the direction in which the current issuing 

from within meets front to front with, and presses against, 

any of the external objects with which it comes into 

collision. The whole then, owing to the essential homo-

geneity of its constituents, becomes sympathetic, so that 

whenever it takes hold of anything, or when anything takes 

hold of it, it transmits the movements of such thing into 

the whole body as far as the soul*, and so produces 

a Sensation, viz. the experience on having which we say 

^ TOV Trept TOV peTa^v depa evSidxvTOV ovTa Kai evTpenTOV (rvveKTeivopevov 
Tf irvpmdei Trjs oilrems, Stob. Ecl. i. 52 ; Plut. Epit. iv. 13 (Diels, Dox., 
p. 404). Prantl {Arist. Ilepl Xpapdrav, p. 75) remarks that avvavyeia, the 
term above translated ' coalescence of rays,' seems to have come into 
vogue in the later Academy or among the Neo-Platonists. This passage 
of the Placita sums up fairly enough the doctrine set forth in the 
following passage of the Timaeus (45 B-46 a) itself. 
^ There is a play on the terms r\pepa and dpms rjpepov. 
' eKiriirTOv opoiov irphs opoiov ̂ vprrayes yevöpevov. 
* pexpi TrjS i/'vx̂ f: up to the ' seat of consciousness,' an expression 

of which great use is made by most Greek psychologists, and which 
Covers the greatest mystery pf psychology. 



46 THE FIVE SENSES 

Sleep and 
dreaming. 

Plato's 
theory of 
Visual fire 
compared 
with that 
of Empe
docles. 

c o m m o n l y that w e see. B u t w h e n the kindred fire without 

has departed into night, the visual current from within is 

cut off; since, on issuing from the eye and meeting w h a t 

is unlike it, it becomes itself changed in quality and ex-

tinguished: it becomes n o longer h o m o g e n e o u s with the 

neighbouring air, as the latter n o w contains n o fire.' 

§ 26. ' Therefore it ceases from seeing and tends to bring 

o n sleep. F o r w h e n the eyelids, w h o s e structure the gods 

devised as a protection for the sight, are closed, they 

imprison the force of the fire within; and this force 

weakens b y diffusion, and so calms, the internal m o v e m e n t s ; 

and w h e n they have b e c o m e calm, quietude succeeds. If 

this quietude is profound, the sleep which descends upon 

US yields but scanty d r e a m s ; but if certain of the greater 

m o v e m e n t s have been suffered to remain, these, according 

to their quality, and that of the regions of the b o d y in 

which they remain, produce " p h a n t a s m s " of corresponding 

quality and n u m b e r , fashioned within us like unto objects 

seen, and referred outwards to them by us in memory when 

we awake ̂.' ' Does not dreaming (asks Plato in the Republic) 

consist just in this, that one, whether asleep or awake, regards 

that which is like something not as merely being like it, 

but as being the very thing itself which it resembles^?' 

§ 27. A s Mr. Archer-Hind, ad loc, observes, there are 

three fires concerned in the above account of vision: 

(i) that which streams from the eye {to r̂ y o\jfeüis ßevixa); 

(2) the fire of daylight in the air; and (3) the fire which 

is the colour of the object seen. The visible object is 

immersed in the ixeOrnxepivdv <j>äs, which, with xP̂ P-°-> streams 

from it to the eye. This stream meets ro rrjs oi/fews 

pevp,a, and both united in one whole (often spoken of as 

simply oî is) convey the impression of the object to the 

soul. But the fire of daylight, which intervenes between 

eye and object as a sort of medium, conforms itself somehow 

to these conjoint currents, supporting and substantiating 

them, as is stated in the extract given above (§ 25) from 

^ dcfiopoiadevra evris e^a Te iyep8e'i(nv drropvtjpovevöpeva. 
' Rep. 476 C. 
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the Placita. In all this, as well as in Plato's disregard of the 

pupiiiar image, there is much that reminds one of Empedocles 

(see § 29 infra). He, too, speaks of a fire issuing from the 

eye. He, too, says that colour comes as an äiroppoia from 

the object, and Plato, in the Menon (cf § 10 supra), seems 

to accept this account of it while ascribing it to Gorgias 

and his master. But Empedocles has not left anything to 

show the part which' he would attribute to the daylight 

in connexion with vision. Nor is it easy to single out in 

Plato's account of the matter the separate parts played 

by the fire from the object and the fire of daylight. The 

one is not to be absolutely separated from the other. The 

fire from the object ceases if the fire of daylight departs. 

The colour and the light in which it is seen are intimately 

connected for Empedocles, as for Plato. Although, there

fore, it may be that Plato distinguished his visual theory 

from that of Empedocles by the part which he makes the 

daylight play in fusion with the visual light, yet, in 

the absence of Information as to Empedocles' view on this 

matter, we cannot be quite sure. There seems nothing in 

the theory of the latter inconsistent with the Platonic view. 

Finally the Empedoclean doctrine was that by each element 

within US we perceive the same element without, ' fire by 

fire, earth by earth, &c.'; and Plato was an adherent of the 

same theory. Aristotle teils us ̂  that Plato, in the same way 

as Empedocles, regards the soul as formed of the elements, 

on the principle that 'like is known by like.' Plato's 

' elements,' however, in the formation of ^̂ vxj], were not 

material, and were far other than those of Empedocles ̂. 

§ 28. Light, the medium of vision, is a subject of interest The 

to Plato, not however from a physical or psychological ̂ sio"."' ° 
Standpoint so much as from that of metaphysics. ' W e see,' (Plato 
1 o < • 1 1 I- • 1 1 . 1 1 seems to 
he says ̂, with the organ of seeing, and hear with the organ speak as if 
of hearing, and with the senses generally perceive their "̂ '̂̂^ ̂ F^ 

°' D y jr no medmm 
respective objects; but the great Artist who fabricated ofhearing.) 
the senses and their organs has, with regard to seeing, 
gone more expensivdy to work than in any of the other 
1 404* 16. ^ Cf. Tim. 35 A seqq. ' Rep. 507 c-508 B. 
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senses. The organs of hearing and sound need no third ^ 

thing in order that the former m a y hear and the latter be 

heard; nothing, the absence of which would prevent the one 

from hearing and the other from being heard. T h e other 

senses also are exempt from any such need. But the 

faculty of seeing and the object of this have need of such 

third thing. For the power of seeing m a y be in the eye, 

and the m a n w h o possesses it m a y strive to exercise it, also 

colour m a y be present in the object; but if a third thing 

called light be not present, the eye can see nothing ; the 

colour must remain invisible. Light is the precious medium 

by the Intervention of which the object and the organ of 

vision are brought into conjunction for the exercise of this 

faculty. T h e visual organ is not the sun, though the most 

sunlike (•̂ Ximbia-TaTov .. . opydvcav) of the sensory organs ̂ ; 

but it receives from the sun, when the latter illuminates 

the sphere of vision, all the visual power which it possesses. 

Light wells forth from the sun as from a fountain.' 

The oißct § 29. T h e object of vision is colour. If the eye sees, 

Colour."' what it primarily sees is this ̂. T h e visual agency according 

to Plato* consists of fire, Its visible object too is of the 

same nature, ' T h e body of the created world is tangible 

and visible: that it should be tangible it must consist, in 

part, of earth: that it should be visible it must have an 

ingredient of fire^,' ' Colour, therefore, he regards as a sort 

of flame from bodies, having its parts symmetrical ̂  with 

^ It is Strange that Plato should here reason as if only this one 
faculty of sense required a medium—light—between object and organ : 
as if no medium were required for hearing or smelling, 
^ Cf, Goethe, Farbenlekre, Introduction : 

'War' nicht das Auge sonnenhaft, 
Wie könnten wir das Licht erblicken ? 
Lebt' nicht in uns des Gottes eigne Kraft, 
Wie könnt' uns Göttliches entzücken ?' 

' In Ckarmid. 167 C XP"M° A»'" °P9 ovhev o\}ns oSaa is given as an 
absurdity, « Theophr, de Sens. § 5, 
^ Xiäpiordev Se nvplis oi&ev nv iroTe opaTbv ̂evoiTo, Tim. 31 B. 
° Theophr. 1. c. W e are here (as Th. remarks) reminded of Em

pedocles, who required o-vppeTpia between the dnöppoiai and the pores 
of the organs. 
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those of the visual current ^; so that (since an emanation ^ 

takes place from the objects seen, and this emanation and 

the Visual fire must harmonize with one another) the visual 

agency, going forth to a certain point, forms a union with 

the emanation from the body, and thus we see. Hence 

Plato's Visual theory would stand midway between that of 

those who merely say that the visual current impinges upon 

the objects ä, and that of those who teach merely that 

something is conveyed to the eye * from the objects seen.' 

'Plato's theory of colour approximates to that of Empedocles, 

since the symmetry which Plato requires between the parts 

of the colour and the visual current is like the harmonious 

fitting {evappiÖTTeiv) of the äiroppoai into the pores required by 

Empedocles. . . . It is stränge that Plato should simply 

define colour as a flame ; for, though the particular colour 

white may be like this, yet black would seem to be the very 

reverse ̂.' W e have seen that Plato seems to approve ̂  of 

the definition quoted in the Menon from Empedocles'. 

Black and white are recognized by Plato as opposite 

colours *. Hence, too, colours admit of gradation, not 

quantitative, in the sphere of fte'yo or iroXv, but qualitative, 

i. e. in point of KadapoTtjs '. 

^ Tg o\(rei=T^ Trjs oi/'ecos peipan, 
^ i>s drropporjs Te yiyvopevrfs ktc. This, if Theophrastus expresses 

Plato's doctrine correctly, brings the latter into closer relationship with 
Empedocles than Mr. Archer-Hind (Plato, Tim. p. 156) is inclined to 
admit. Theophr. de Sens. § 91 jrepi Se xp'i'pdTcov crp̂ eSöy 6poia>s 'E/iire-
SoicXei Xeyei. to yap irvppeTpa exeiv pöpia Trj o-\jfei tw tois iröpois ivappörreiv 
iarlv \uTov ?]. 
^ W h o are meant ? Probably Alcmaeon and the Pythagoreans. 
* Probably those who held with Democritus the theory of visual 

SetKfXa, or etScäXa. 
* Theophr. de Sens. § 91. 
* Menon 76 D e<m yap xpo« diroppor] o'xlpäTav ô êt avppeTpos Kai 

ciirßryrös. 
' Prantl (who, objecting to Theophrastus' comparison of Plato's 

colour theory with that of Empedocles, says that das Ganze bei Piaion 
fnekr dynamisck betracktet wird) would have us believe that the E m p e 
doclean definition of colour is only accepted in a spirit of Socratic 
irony. Vide his Arist. Farbenlekre, p. 57. 
' Pkileb. 12 E, Pro tag. 331 D. ' Pkileb. 53 B. 

file:///uTov
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Genesis of § 30. ' A fourth'^ department of sensibles yet remains whose 

cokiurs" "^^^y varieties w e have to distinguish. These as a dass ̂  w e 
call colours, being a flame ̂  Streaming off from bodies each 

and all, having parts symmetrical with those of the visual 

current, so as to be capable of being perceived *. W e have 

already, in what precedes, set forth the causes which explain 

the origin of vision. Here, then, it is most natural and 

fitting to discuss the probable theory of colours, showing 

h o w the particles which are borne from external things, 

and impinge upon the visual organ, are some smaller, 

some larger than and some equal to the parts of this 

Visual organ itself ̂; that, moreover, those of equal size 

are unperceived, and are accordingly called transparent, 

whereas the larger and smaller, the former contracting the 

Visual current and the latter dilating it^, are analogous 

respectively to things cold and hot in application to the 

flesh '',-and to things which, in their effects on the tongue 

(sc, the organ of taste), are astringent, or from their heating 

effect on it are called pungent^, These are the colours 

black and white: affections of the parts of the visual current 

which are, as has been said, identical in principle with those 

of temperature and taste but in a different sense-modality ̂, 

^ Reading alo-örjrdv. The three preceding departments were those 
of Taste, Odour, Sound. * Plato, Tim. 67 C-68 E. 
' Prantl (Hepi Xpap., p. 75) blames Theophr. § 86 for inaccuracy in 

giving, as Plato's definition of xpS>pa, ̂ Xd-ya diro tSiv (rmpärav a-ippiTpa 
pApia exova-av TJj Sijfet, and says that Plato would not have used (̂ Xöf thus. 
But in fact Theophrastus is merely repeating the words of Tim. 67 C 
* ' Lit. with a view to perception,' irp6s aia-dqmv. 
" By 'organ' for Plato here has to be understood not the eye, but the 

S^eas pevpa. 
' The 'diacritic' effect of white, and the 'syncritic' effect of black on 

the Visual current would seem to have their psychological meaning 
in the power of visual discrimination which light gives, and the con
fusion, or loss of discrimination, between colour Siâ opai which results 
from darkness. 
' i. e. in reference to the organ of touch which for Plato was the o-<ip̂, 
' He does not pursue the parallelism of white to kot and Hack to 

cold into the modality of taste, so that e, g, white should be to sweet 
as black to bitter, nor could he do so consistently with his own account 
of sweet and bitter, Tim. 65 D, 66 E. • iv 5XXo) yeVei. 
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and presenting themselves to the mind as specifically differ

ent on account of the above-mentioned causes \ Thus, then, 

we must characterize them. That which dilates the visual 

current is zvhiie; the opposite is black ̂. W h e n a m o r e rapid 

motion (than that of white), belonging to a different kind of 

fire, impinging on and dilating the visual current right u p 

to the eyes ̂, forcibly distends and dissolves the very pores 

of the eyes, causing a combined mass of fire and water—that 

which w e call a tear—to flow from them, and being itself 

fire meeting the other fire right opposite: then, while the 

one fire leaps forth as from a lightning-flash *, and the other 

enters in and becomes extinguished in the moisture, colours 

of all varieties are generated in the encounter between them, 

and w e feel w h a t w e call a dazzling Sensation^, to the external 

Stimulus of which w e apply the terms bright and glittering. 

^ I cannot refer iKe'ivav (e, 1. 3) to anything but toTs Tr\s i-^eas pepecriv 
above, Stallbaum takes it of deppa Kai ̂ vxpd ; Mr, Archer-Hind of to. 
a-vyxpivovTa Kai SiaKpivoirra. The pöpia of the <^Xö^ from objects Stand in a 
relation of size to the parts of the ö'i/̂emr pevpa : if they are equal to the 
latter, they, or rather the objects, are transparent, and have no XP"/"» > 
if they are greater, they cause it to contract, and the colour seen is black; 
if they are smaller, they expand or dilate it, and the colour white is seen, 
These conditions of Sensation are fulfiUed at.the moment of coalescence, 
we must suppose, between the pevpa S\j/e(os and the pdpia from objects. 
But how are we to conceive this coalescence in accordance with the de-
scription ? If the ßöpta when equal to the parts of the pivpa oijfems cause 
no appreciable disturbance, how is it that they do so when smaller? 
There seems to be here a confused repetition of the 'pore' theory of 
Empedocles, who taught that dir6ppoiai must actually fit the pores to 
cause Sensation; that if too small they pass through without any appreci
able effect: if too large they do not pass in at all. This is fairly intelH
gible as regards actual' pores' in the organ ; but when apphed to the 
peC/Mi in a free medium is not so easy to envisage to the Imagination. 
^ Cf. Arist. 119* 30,1057b 8-11. See also Pkileb. 12 E, Protag. 331 D. 

That which is m.erely SumpiTiKov tijs oijreas is, as we are here told, white: 
but we leam further on that if it SiaKpivei ttjv S^tv pexpi tüv dppATav 
it is sparkling brigkt—Xaprrpöv. 
' SiaKpivovcrav tt]v o^iv pexpi tSiv oppaTav. The meaning is piain from 

Tim. 45, where oi//-is is shown to consist of the amalgamated fires 
from the eye and from the object, what Prantl {Arist. Uepl Xpap.) calls 
' die Doppelbewegung der äiroppoai zwischen Object und Subject.' 
* olov dfrr d(jTpaTrr)S. 
uappapvyas to irdÖos irpoireliropcv. 

E 2 
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A kind of fire, again, midway between these two (viz. that 

producing XevKÖv and that producing arlXßov), when it 

reaches the humour of the eyes, and is blended with it, 

but does not glitter, produces a sanguine colour ̂, when its 

fire mingles with^ the brightness in the moisture of the eyes, 

and to this colour w e give the name red (epvöpöv) ̂.' The 

remaining colours are compounded of these four—ivhite, 

black, bright, and red. ' Bright, when mixed with red and 

white, becomes golden-yellow {^avdov). W h a t the proportion 

of parts in the several possible mixtures is, one should not 

say even if one knew; since there is no necessary law 

— n o plausible account—which one could set forth with 

even moderate probability respecting them. Red, blended 

with black and white, gives violet {aXovpyov). If these 

(sc. the red, black, and white which form violet) are mixed 

and burnt, and black has been thus added in greater 

amount, the result is a dark-violet {op4>vivov). Auburn 

(irvppov) is produced by the mixture of golden-yellow and 

grey*. Grey, again, is formed by the mixture of white 

and black. Yellow (b>xp6v) by that of white with golden-

yellow. W h e n white meets bright and is immersed in intense 

black, a deep-blue {Kvavovv xp^/xa) is produced. W h e n this 

deep-blue is mixed with white, the glaucous tint—greyish 

blue—(yXav/cJs) results. W h e n auburn is mixed with black 

the product is leek-green. It is clear, from what precedes, to 

what combinations the remaining colours are to be reduced, 

so as to preserve the verisimilitude of our fanciful account 

{y.vQov). If, however, one should endeavour to investigate 

and test our theories by practical experiment, he would show 

himself ignorant of the difference between the human and 

' XpSipa evaipov. In 8o E red is named ttjs tov rrvpos Toprjs Te Kai 
ê opöp̂ eas iv vypä (fiva-is, the colour of blood being due, as Archer-Hind 
says, to the commingling of fire and moisture. 
' i. e. is not qteenched in it, as in the preceding case. 
' In this attempt to discover the origin of red, the first of the 

properly so-called colours, Plato becomes more in eamest with this 
subject than Aristotle anywhere does. 
* It is not easy to find English names exactly suitable for these 

terms. Thus <pai6s here is rendered 'gfrey.' So Mr. Archer-Hind 
renders it ä>xp6s he translates ' pale-buff,' 
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the divine nature; for God has knowledge and power ^ to 

blend the many into one and resolve the one into many, 

but no man is able, or ever will be able, to accomplish 

either of these things,' 

§ 31, Plato's account of the production of leek-green Plato 

(•jrpao-ii'oj; or irpao-io:') b y the mixture of auburn and black from Aris-
receives no support from Aristotle at all events. In the t°'ls and 

Meteorologica the latter teUs us ̂  that there are three Democri-

colours—crimson {(f>oiviKovv), leek-green {irpäaivov), and'"^^^*'' 

violet [äXovpyöv), which painters cannot produce artificially positeness 

b y any process of blending. These are the three principal ̂ gen." 

colours of the rainbow*. According to Democritus (§17 what Plato 

supra), however, leek-green can be produced from purple ,rCp. piato 
{irop(j)vpovv) and woad-blue, or eise from pale-green and °̂ general 

purplish (iropcjiVpoeLbis). Aristotle 

W h e n Plato above calls colour a ' flame,' and speaks of 0!,',° ̂ j^^ 
fire as proceeding from the visible object to the eye, effects of 

w e must bear in m i n d h o w m a n y apparently different the 
thincfs he understood under the n a m e fire—particularly l"s{rous. 

7 TT i iir Colournot 
these three : flame, light, and glow. H e says * : W e must a merely 
understand that there are m a n y genera of fire, such as q^g^ty 7or 
{t.) flame ((^Xo'£), and (2) that which proceeds from flame, Plato (in 
which does not burn but gives light to the eyes; and asTt was 
(q) that which, w h e n the flame has died d o w n , is left oliornnrao-

crittis 
the fire in the glowing embers.' H e treats o-^Aas and ^oäs 
as identical ̂  F o r him, just as nothing would without 
earth be tangible, so nothing would be visible without 
having fire in it ̂. Plato held'' the smooth (Xeioi') like the 
white {XevKov) to be capable of dilating, or distending, 

the parts of the visual current {biaKpniKbv ttjs x̂/recus); but 

' Cf. supra Democr. § 17. 
2 372a 7. 
' Xenophanes, first of the writers whom we know, singled out these 

rainbow colours: 
^v T ""ipiv KaXeoviri, ve^os Kai tovto irecjiVKe, 
iropipvpeov Kai <j>oiviKeov Kai ̂ X̂copöx ISeaßai. 

Xenoph. Frag. 32 (Diels, Vors., p, 56). 
* Tim. 58 c. " Cratyl. 409 b. 
^ Tim. 31 B. ' Tim. 60 A. 
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as it has a bright and glistening appearance this must 

be taken (in accordance with Tim. 67 e) to mean that it 

so affects the visual current up to and into the eyes 

themselves (jÛ xP' '"'̂^ ip-p-druiv). This account of the smooth 
was accepted by Aristotle also, who says that 'smooth 

things have the natural property of shining in the dark, 

without, however, actually giving light ̂.' Prantl ̂  says that 

the account of colour given in the Timaeus would appear 

at first to be founded on atomism, Yet, as he points out, 

the dynamic Import of the two factors—the o-vyKpuns and 

bidKpia-is—must be borne in mind ; and it has further to be 

remembered that Plato does not really explain the structure 

of the elements atomistically but geometrically. His employ-

ment, however, of the term airoppoiai (common to him with 

Democritus and Empedocles) indicates on his part a line 

of explanation which really throws his dynamic account 

of colour into the background. H e treats certain colours 

as natural to certain things: e. g, red is the colour of blood ̂. 

So certain colours are naturally connected with certain other 

sensible qualities. e. g. with bitterness *. In the Timaeus 

and Republic Plato, unlike Democritus^, regards colours 

as actually existing in things, not as having a merely 

subjective existence dependent on (pavracriâ - T h e qualita

tive change (aWoioaa-is) which is so important in the colour 

theory of Aristotle plays but a small part in that of Plato, 

W e find, however'', the change of whiteness into another 

colour (jueTaiSoÄT) rrjs XevKdTrjTos ds aXXriv XP°°-v) given as an 

example of äXXo^Mo-is, one of the kinds of ixiTaßoXri into 

which Klvr)(Tis is divisible for Plato as well as for Aristotle. 

From the § 32. Plato ̂  finds in the consideration of colour from 

of̂ en̂ a-'̂  the Protagoreo-Heraclitean Standpoint a suitable illustra-
tionalism, tfon of the absence of objectivity in our merely sensible 
colour and 

' 437" 31- " Arist, IIcpi Xpap., p. 69, 
' Tim. 80 E, * Tivi. 83 B. 
° It is another question how far he could really have held any such 

view consistently with the doctrine of sensible perception set forth, after 
Protagoras and Heraclitus, in the Tkeaetetus: see next paragraph, 
« Cf, Rep. 508 C, '' Theaetet. 182 D. 
' Theaetet. 153-7. 
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experience; and from this standpointhe develops provision- all other 
ally a fierce attack upon the fact, or even the conception, sensible 
r • , . . • ! , , „ sr ! qualities 

Ot science or objective knowledge of any kind. In the are (as well 
course of this discussion a good deal of interesting informa- so-called 
tion is given us as to the degree to which the colour'tWngs') 
conception had been analysed by psychologists, and the Ĵ v̂.ŷ v«. 
character of colour, as a' secondary quality,' impressed upon 

the populär science of the time. The airoppoiai of colour 

and the dbcaXa of things are (it would appear from this 

discussion) of such a kind that they consist and exist only 

in the interaction between object and subject. The object 

is only the ^vairTotiKTov. White (AcdkoV) and whiteness 

(Xeu/coTTjs), e. g., are but the product of this interaction, and 

last only while it lasts. ' If the doctrine of Heraclitus is 

applied to perception, and especially to vision, it will be 

found that what we call white colour neither exists in our 

eyes nor in any distinct thing existing outside them. 

It has not even place or position. T o see what colour 

really is, if we proceed on the principle of Heraclitus that 

" all is becoming," we shall find that white, black, and all 

other colour arises from the eye meeting some appropriate 

motion; and that what we call a colour is in each case 

neither that which impinges upon, nor that which is 

impinged upon, but something which passes—some relation 

-—between them, and is peculiar to each percipient, For 

the several colours can scarcdy appear to a dog or to any 

animal as they appear to a human being; nor, indeed, do 

they appear to one man as they do to another; or even 

to the same man at one time as they do at another. W h a t 

happens in the generation of colour is this. The eye and 

the appropriate object meet together and give birth to 

whiteness on the one side, and, on the other, the Sensation 

connatural with it, both of which could not have been 

produced by either eye or object Coming into relation with 

aught eise; then, when the sight is flowing from the eye, 

whiteness proceeds from the object which combines with it 

in producing the colour, so that the eye is fulfilled with 

sight and sees, and becomes (not sight but) a seeing eye; 
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and the object which lent its aid to form the colour, is 

fulfilled with whiteness, and becomes (not whiteness but) 

a white thing, whether wood or stone or whatever the 

object m a y be which happens to be coloured white. A n d 

the like is true of all sensible objects, hard, warm, and so 

on ; which are similarly to be regarded, not as having any 

absolute existence, but as being all of them, of whatever 

kind, generated by motion in their intercourse with one 

another; for of the agent and patient, as existing in 

Separation, no trustworthy conception can be formed. The 

agent has no existence tili united with the patient, and the 

patient none until united with the agent; and, moreover, 

that which by uniting with something becomes an agent, by 

meeting with some other thing is converted into a patient. 

F r o m all these considerations arises the conclusion that 

ther^ is no one self-existent thing, but everything is 

becoming and relative. Being must be altogether cast out 

of our thoughts, though from habit and ignorance we are 

compelled—even in this discussion—to keep the term-

Great philosophers, however, assure us that w e should not 

allow even the term " something," or " belonging to some

thing," or " to me," or " this," or " that," or any other term 

which implies the stationariness of things, to be employed 

in the language of nature and truth; since all things are 

being created and destroyed, Coming into being, and passing 

into new forms ; nor can any name fix or detain them ; he 

w h o attempts to fix them is easily refuted; and all these 

things are true not only of particulars but of classes and 

aggregates such as are expressed in the general terms made 

use of in language ̂.' 
Aristotle. 

IVe object § 33. Aristotle commences his account of the special 
Ol Vision ;̂  genses with the sense of sight. According to his custom, 

<= colour, he examines first the object of seeing. This, stated most 

which is generally, is the visible (rö öparo'i')̂ , or, as he defines it more 

' Jowett's phraseology has for the most part been adopted. 
"̂  418" 26 seqq. oJ piv oZv icrnv 77 oi(ns tovt ecrnv öpoTÖv. Seeing, by 

a power common to it and the other senses, perceives contraries: there
fore it perceives also the invisible {ddparov). By this 'invisible,' however, 
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closely, ' that which is seen in the light.' So defined, the seen in the 

object of sight is coloiir ̂. This is the most general name \^l;^ J^^ 

for the immediate and proper object seen in the light. seeing per-

Colour, unlike certain other things ̂  (fire and phosphor- învIsTble f 

escent substances), cannot be seen in darkness. Hence in ̂ °'^'' '̂ ° 
, , , , . /- . . understand 

order to understand colour—the object of vision—we must colour, we 
obtain a true view of the medium of vision—light. Colour '?°̂ j"r'̂ S" 
overspreads the surface of all that is visible. N o w every 
colour sets up a motion in the diaphanous medium between 
each coloured thing atid the eye which sees it^, w h e n the 

said m e d i u m exists actually, not merely in potency. This 

is the essence of colour, B y the motion thus set up in the 

actualized, i. e. illuminated, diaphanous m e d i u m , vision is 

normally stimulated; not, as was held b y Empedocles, 

Democritus, and Plato, b y äiroppoai, or dbioXa, from the 

objects of vision. 

§ 34. In order to understand light, therefore, w e must con- The dia-

sider the nature of the diaphanous, its m e d i u m *. This is a ^„^"^°^ 

thing which is, indeed, visible, but not always or directly; light and 

owing its visibility, w h e n it has it, to colour produced in it Light does 

from without ̂ . Instances of the diaphanous are found in air, S°' ̂ '''f̂ ^ 

water, and m a n y solids *; which are diaphanous or trans- space, as 

is here meant not the absolutely invisible, but only o-kötos (cf, 421* 3, 
422* 20-2); and even tö a-KOTeivöv is only p6Xis öpäpevov (418'' 29); as 
is also TO Xiav Xaprrpöv, which is döpoTov in a different way from o-kötos. 
Cf. Met. 1022^ 34 döpaTov Xe-yeral Kai T^ oXms pfj exeiv xp^pa Kai tu ipavXas. 
^ Not that the object of sight, thus restricted, and colour are ab

solutely identical. Cf. Pkys. 201'' 4, Met. 1065'' 32 aa-rrep ovSe XP">H^ 
TavTov (tat öparöv. Their XSyoi, as Simplicius says ad loc., are Sid(popoi. 
' As will appear there are three kinds of öpaTÜ : (l) colour (seen only 

in light); (2) fire (seen both in light and darkness); (3) phosphorescent 
things (seen only in the dark). 
' iräv xp^pa kivtjtikÖv e'ori roC KaT ivepyeiav diaipavovs Kai tovt ea-riv 

avTov T] (pvais, 418* 31. 
* This is at the basis objectively of ligkt änd colour, and subjec-

tively of vision. 
° Either by fire or by tö ava aäpa (see note i, p. 58): öpaT&v .. . St 

aXXÖTpiov ;̂ pS/ia. 
^ As we shall see (p. 60), the diaphanous in bodies is the vekicle of 

the colour regarded as in these bodies ; not, like the free diaphanous, 
the medium which propagates the colour movement to the eye. 
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Empe- parent, not qua water or air, but because they have inherent 
docles jjj jjjg^ .̂jjg g^j^g natural substance which exists in the 
asserted. . , _, ,. . 

eternal body of the cdestial sphere \ T h e actualization 
of this diaphanous qua diaphanous is light, just as its mere 
potentiality is darkness. Thus darkness is potentially 
wherever light is actually, and conversely. Light is thus, 

too, a colour, belonging incidentally to the diaphanous 

m e d i u m when the latter is actualized b y the agency either of 

fire, or of a substance of the same nature as the celestial fire 

which has in it a principle or element of identity with the 

terrestrial. A s colour can stimulate only the actually trans

parent or diaphanous, it is only in the actuality of this, i. e. 

in the light, that it can be seen. Fire, however, and certain 

other things mentioned below, can be seen in darkness. Such, 

then, is the diaphanous : and accordingly light is not fire, 

nor a body, nor an emanation from body ̂ , but the presence 

of fire or some such thing in the diaphanous^- Colour 

is a phenomenon in light, as light is a phenomenon 

in the diaphanous. Darkness, on the other hand, is the 

privation {a-Tfprjais) of light—the absence from the dia

phanous of that State which w h e n present in it is light 

Light is a presence, and therefore those are wrong 

w h o like Empedocles suppose it to m o v e locally, and 

come by a process unperceived b y us through successive 

places from the sun to the earth. Reason and Observation 

are both opposed to this view. If, indeed, the interval said 

to be thus traversed were a short one, light, if it moved, 

might traverse it without our perceiving the lapse of time 

it took; but not so wh e n the intervening distance is so 

^ OTi io'Ti TIS cj)vats ivvndpxovcra fj avTrj iv tovtois dpcjioTepois Kai iv t<S 
d'iSta T^ ava> cräpaTi. This aäpM belongs to the region extending from 
the drjp to the moon and thence upwards to the empyrean in ever 
increasing brightness and purity. Cf. Meteor, i. 3. 340^ 6 tö phi yap ava 
pexpi a-eXrjVTjs (the ' Upper region' viewed downwards as far as the moon) 
erepop eivai a&pd <j)apev irvpus Te Ka) depos (Ideler, i. p. 344), de Cael. 
286°' II, and the notes of Trendelenburg and Wallace on de An. ad loc. 
^ oßre TrCp oCÖ' oXas oSipa oüfi' diroppor] o'apaTos ovSevös, directed against 

Plato, Tim. 67 D. 
° irvpbs 5 T0401JT0U rivös irapovtr'ia iv r^ Siâ ovei. 
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great as that of East from West ̂  Hence vision is perfect 

at any instant and involves no temporal process "-

§ 35. Light has been defined as the colour of the dia- The dia

phanous, incidentally ̂  belonging to it, and depending on ̂ odk^de-" 
the presence in it of something of the nature of fire. The terminateiy 

,.,..^, ,., .,., , . , bounded 
presence 01 this in the diaphanous ts light; the privation of explains 
it, darkness. This diaphanous is something not peculiar to ̂ ^f\^. p 
air or water or any of the bodies called diaphanous or' trans- thagorean 
parent,' but is a kind of universally diffused natural power * fal̂ view of 
not capable of existence apart from body ̂  but subsisting in colour as = 

the things mentioned, and in all other bodies, in varying Aristotle's 
degrees. A s the bodies in which it subsists have an external ̂ T° defim-

. tions of 
hmit or superficies, so has this also its external bounding sur- colour. 
face. Light subsists in the diaphanous generally, w h e n the 
latter is actualized, and is as it were, indirectly, its colour*; 
and so too the exterior boundary of the actualized diapha
nous in determinate bodies is their colour, as Observation 

shows. It is the diaphanous in bodies, then, that causes them 

to have this quality of colour. In all bodies colour either is 

the limiting surface, or is at this surface. T h e Pythagoreans'' 

chose the former alternative, and defined the surface of a body 

—its external manifestation'—as its colour (xpoiä). But they 

were wrong. T h e colour, though at the superficial boundary' 

of a body, is not identical with the boundary of the body 

as such, but rather with the exterior limit or boundary 

^ For this polemic against Empedocles (in which, says R. Bacon, 
A. only contends that light is not a body, not that it does not travel) 
see further 446» 26. Galen, de Plac. Hipp, et Plat. § 638, agrees with 
Arist. here, opdÖTOTa Kai irpös 'ApiaroTtXovs e'prjrai irepL Te TrjS irapaxpripa 
peTaßoXrjs Twv ovTOis dXXoiovpevoiV, ois Kivdvvevetv dxpovov eivai. 
'̂  Etk. Nie. 1174» 14,'' 12. 
' For what follows see Arist. 439» 18 seqq. 
* KoivTj TIS (jivais Kai bvvapis. One thinks of the ' luminiferous ether.' 
^ Xapiirri) pev ovk 'i(TTi. 
^ TO (f>ä>s ianxpSipa.TOV 8ia^avovs KaTO (TvpßeßrjKÖs429̂  ̂^ '• cf. 4l8''II. 
' Cf. 131'' 32 ecTTai yap KaTa tovto KaXas Keipevov to liioV olov eitel 6 

ßepevos iwKpaveias ISiov o irpäTov Kexp'äOTai KTe. The colour is there
fore the property, or essential mark, of the surface of a body. But as 
every surface has colour and every determinate body has surface, every 
such body has colour. Void space has no colour, Pkys. 214" 9. 
* iirKpdveia. ' iv rä toO a&paros iripari. 
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of the diaphanous, which permeates the whole body from 
surface to centre, and which, at the surface, takes the aspect 

of colour. Even the indeterminate diaphanous of air and 

water has colour, viz. the lustre {avy-r̂  or brightness which 

they exhibit. In them indeed, owing to their indeterminate-

ness', the colour varies according to the Variation in the 

beholder's Standpoint or distance. Thus w e explain the 

ever changing hues of sea or sky. But determinately bounded 

body has a fixed colour and the impression of colour 

(̂  ^avracria tt]s xp°"-^) which it conveys is fixed, viewed 

from whatever standpoint; unless, indeed, something in the 

environment of the object, i, e, in the air or water through 

which it is seen, causes it to change its apparent colour. 

In both cases, in bodies with determinately bounded surfaces, 

and in the others, such as sea and sky, whose surfaces are 

not so bounded, the vehicle of colour is the same ̂ , viz. the 

diaphanous. Accordingly, w e m a y define colour as the 

surface limit of the diaphanous in determinately bounded 

body ̂ . This second definition of colour is quite consistent 

with that already quoted (p. 57), as that which siimulates the 

actualized diaphanous between the object and the eye. T h e 

latter, however, defines colour in relation to vision and to 

the medium of vision; the former defines it conceived as it 

exists in objects prior to vision. T h e diaphanous is for 

the one definition regarded as the medium whereby colour-

stimulation is conveyed to the eye ; for the other, it is the 

vehicle which in bodies at once constitutes and contains 

colour. 

Colour a § 36. Colour is a genus of which the different colours are 

' ^ Prantl, üepi Xpap. p. 96, refers the words iv dopiara t^ 8iacl)avei 
(439» 26) to the qualitative indeterminateness of air or water. The 
reference is rather to the indeterminateness of their boundaries. The 
boundary of water is not fixed, but liable to constant fluctuation: that 
of air is still more indefinite. The relation of ;̂ poiä and iirî dveia is 
one of the cardinal facts in the colour-theory of Aristotle. Hence, 
though it is true that the 8ia(j>avis, to be a faithfui medium for all 
colours, must itself have none (unless the äXXiirpioj« xp^f^" called <̂ e5r), 
this is not to the point here. 
^ TÖ oÜtö (cÖkcI Kdv6ä&e SexriKÖv rrjs xpöae. 
XP^pa hv elrj tÖ tov dia<jiavovs iv (rapan itpiarpevê  irepas. 
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species \ It is a quality, and hence has no existence apart species 

from a substratum of which it m a y be called an affection Tĥ '̂ Ĥ i 
(irdöos), A s a rule, Aristotle would apply the general term tation due 

iroto'TTjs- to the permanent colour, while to the transitory (as fact'thlt* 
redness in blushing) he would give the n a m e Traöos or ''̂̂  aiaBr̂ ra. 

iraßrjTiKfi iroiörrjs ̂  Y e t he can speak of all sensible qualities, not coL^"' 

induding colour, as to. irad-np̂ aTa rä aia-6vTä in reference'"*"""•'.' 
, quantities; 

to their Substrates <*. There are seven distinct species of and (̂) that 
colour*, viz, white, black, golden-yellow {$avd6v), crimson ^^^^"^'i^^ 
{(jjoiviKovv), violet {äXovpyöv), leek-green [irpäaivov), deep-blue between 
(kvovovv). U g r e y (^aiov) be regarded as a species of black whichlimit 
and golden-yellow as a species of white, the species are '*• T'jose 

reduced to six. If, on the other hand, grey and golden- sent the 

yellow be counted separately, the species are increased to coiou?a°s 
eight. T h e limitation of colour to a certain n u m b e r ofiiRnite 

species (efö?;) arises from a cause affecting all sensibles critus and 
(aio-ÖTjrii). Every aia-drjTov is a genus with species lying ̂ 1^'°) are 

between extremes which are contraries ̂- Outside these con- Colour 

trary extremes there are no colours. Inside them the species ä̂ substra*-
are limited b y t h e m as boundaries. N o r can w e b y dividing tum, which 

a n d subdividing the scale between these fixed extremes get manent 
an infinite n u m b e r of colours. Their proper division is throughout 

ths S11CC6S' 
specific, since an ala-OrjTov is a discrete, not a continuous quan- sion of 
tity, what continuity it has being merely that of its Substrate, ̂ ^'«^^ting 
A line or other continuous pieyeöos is properly divisible into Yet only 
an infinite n u m b e r of unequal parts: a genus, being discrete stratmn' 
quantity, is divisible only into species which are finite in properly 

number. B u t if w e try, b y improper division (i. e. b y the changesf 

division of the Substrate in which the aia-drjTov inheres), 

1 109a 36, 227!^ 6. 
" Cf. 8'' 25-10» 24: iroiÖTrjs is fourfold (l) ê is or hiöBems (the former 

being the more, the latter the less permanent State), (2) oa-a kuto. 
hvvapnv {Kaff o irvKTiKovs fj vyteivovs Xeyopev), (3) iraßrjTiKal iroioTrjTes Kai 
Trddrj, (4) O'Xrjpä Te Kai fj irepl eKaaTOV popcjir]. 
" 445^ 4 seqq. 
* 442* 20. The view of Alexander is that we should read either e^ 

(so Susemihl) or oktoj. Cf., however, Theophr. de Gauss. PI. VI, iv. l. 
" To the dass of tö avTiKelpiva belong (l) relatives (tö irpos n), (2) con

traries (tö ivavTia), (3) (rTepr]a-is and e|ij, (4) assertion and negation 
{KaTä(paiTis and dirdcpaa-is), Cat. II* I7~I9' 



6a T H E FIVE SENSES 

to get an infinity of such alfTdriTd, we fail, for the following 

reason, O n e does not by halving a white object get a 

half-white: each half is as white as the whole, If, however, 

w e go on subdividing, w e do reach a point where the colour 

is no longer perceptible actually ; a point at which it is only 

potentially perceptible. This, however, does not alter the 

colour. For if the potentially perceptible magnitudes thus 

produced by subdivision be re-aggregated, they again form 

actual white. W e have reached no new colour. Therefore 

by no process of subdivision of this kind can w e increase 

the number of colours. It is not by the division of their 

Substrates, but by the discrimination due to the eye, that 

the parts of colour are distinguished. Democritus and 

Plato (to w h o m Aristotle seems here to refer) were, therefore, 

wrong in teaching that the kinds of colour are infinitely 

variable, They are a limited number of species—limited 

by the bounding extremes between which they fall; their 

quality is not changed by their being reduced to mere 

potentiality by subdivision of their substratum ̂  There 

can be no species outside the limits of the black and 

white; and within these limits the species that the eye 

distinguishes are limited : nor can any one species be 

divided into subspecies by mere division of the sub

stratum in which it inheres^. If one of the contraries, 

white or black, is actual in the Substrate, the other cannot 

be present at the same time, but m a y be so at a different 

time; i, e, one of the two is potentially present when the 

other is actually so, T h e possibility of change {fj.(TaßoXri) 

in a substance from one contrary quality to another is 

axiomatic for Aristotle. This change in the case of colour 

^ As Prantl (üepi Xpap., p, 113) puts it: ' Die Mischung nun ist bei 
Aristoteles Ursache einer endlichen Zahl von Farben, und zwar einer 
endlichen darum, weil das zwischen den Gegensätzen Eingeschlossene 
nicht an sich ein continuirliches ist, und nicht bloss potenziell sondern 
auch actuell Gefühlsobject sein muss,' 
^ But Kivr](ns is infinitely divisible, and the process of pxTaßoXfj from 

black to white or from white to black would seem infinite in gradations 
according to the amounts of ingredients used; which is what Plato 
and Democritus had in mind. 
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Is aXXoiWts ^. The transition from mere potentiality of 

blackness (i. e. from white) to actuality of blackness is 

effected through successive degrees which run through the 

species of colour. T h e Substrate wherein these degrees 

of colour and their extremes inhere is one^. Properly 

speaking this Substrate is what is changed (äXXoiovrai) in 

respect of its colour. In this the colours alternate, i. e. give 

place one to another. Thus the psychology of colour takes 

US into the domain of physics. A s there can be no colour 

without body, so there can be no body without colour. 

§ 37. Colour is not for Aristotle, as for Democritus, Colour 

something purely subjective ̂. If it depends upon the eye, Arist°otie 

it depends also upon the object. Actual colour consists in ̂ s for 

the concurrent realization of the potentialities of these two. critus, 
Aristotle finds no word corresponding to opaa-is (actual something 

seeing) which would express ' coloration' or the ' actualiza- subjective. 

tion of colour.' T h e ato-ÖjjriKoV, or potentiality of perceiving, 

realizes itself in aia-drjo-is: the aiadrjTov, or potentiality of 

heing perceived, realizes itself in iroirjms ala-Q-fjo-nüs, for which 

as regards colour there is no one word*. T h e coloured 

thing, as object in nature, prior to its being seen, is qua 

visible, only a potentiality of coloration : in the act of vision 

it is the hipyeia of this. But as potentiality it exists and 

has its place in nature apart from any visual act, Colour, 

as apprehended b y the seeing eye, Stands to the object 

while yet unseen as evreXexeia (or evepyeia) to b^vafxis. T h e 

perception of colour is the realization of the faculty: the 

XP^V-°- 3.S perceived is the realization of the bvväp.f.i opaTov. 

B u t XP^I^"' i" ths object, even w h e n not yet perceived, 
exists bwäp-H. W h a t effects the transition from potentiality 

^ There are four kinds ot peTaßoXfj: (l) aS^rj, (fidia-is {KaTo. to itoadv), 
(2) fpopd {kutcl TÖirov), (3) äKXoiains {kutci to noidv), (4) yeveais, (j>6opd : 
vide 319̂ * 31 seqq. 
^ 217* 22-5 vXt) pia TÖiv evavTiav . . . Kal.ov X'̂ 'piOT'l P̂ v fj vXrj. 
^ 426* 17 Ol irpOTepoi KJrvaLoXoyoi tovto ov koXcüS eXeyov ovdev olopevoi 

ovTe XevKov ovTe peXav elval ävev TrjS S\jfea)s . . . ttj pev yap eXeyov 6p6S>s, 
rfj 8' OVK op6S>s. 
* That is, Aristotle misses a word corresponding to opams as 

•̂ 6<̂ rj(ris corresponds to oKovais: cf. de A n , iii. 4251* 31 seqq. 
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to actuality (both between öparov and XP'^M"') ^s seen, and' 

between rö öpariKov and opaais) is the Kivrjais through the 

diaphanous m e d i u m starting from the oparöv and affecting 

rb opariKov, or fj o^is. It is light that at once transforms 

the Potential colour to actuality, and the potentially seeing 

to an actually seeing eye '-

Phosphor- § 3 8 . Certain objects of vision^ different from colour, 

thTngs: ^"<^ î °t seen in the light, have been already (§ 33 supra) 
only Seen mentioned ̂ . These are perceived only in darkness; they 

Reason of are not grouped under one class-name, but consist of 
this. Ex- gm;}^ things as the sepia of the cuttle-fish, fungus, pieces 

of the in- of h o m , hcads, scales, and eyes of fishes, and so on. In 

Ht'M."Mre "̂ "̂̂  °^ these, when seen in the dark, is a colour, properly 
as object so-called, visible. All these things possess in c o m m o n 

Vision. ^^^ quality of smoothness (Xeiottj?) and have the natural 

property, therefore, of shining in the dark, yet without 

giving light. A m o n g such phenomena Aristotle (knowing 

nothing of the properties of the optic nerve or retina) 

includes the flash seen within the eye w h e n m o v e d rapidly, 

or Struck, w h e n it is closed or in darkness. This flash is, 

he says, due to the ' smoothness' of the pupil and its con

sequent power of shining in the dark. A quick movement, 

he thinks, makes the eye to duplicate itself, so to speak, and 

thus to become both observed and observer, w h e n the latter, 

the percipient, sees the shining of the former, the object per^ 

ceived *. Fire, also, is an object of vision and visible even in 

darkness ̂. T h e fiery element which ordinarily stimulates 

the Potential diaphanous to actuality (i.e. produces day

light), described shortly by Aristotle as of the same nature 

with the celestial bodies, is not identical with our ordinary 

fire *. It is probably (see p. 58, n. i) identical with the 

^ 430* 17 Tp6irov yäp Tiva Kai to (j>äs iroiei Ta Svvdpei ovra xP^para 
ivepye'iq XpapaTa: where voüs is, in the manner of Plato {Rep. 507 E seqq.), 
illustrated by 0rär. 
'̂  Known to its aspkospkorescent. They are 'fiery' in their nature; 

ev Tt3 oKoTei iroiei aio'örjo'iv, olov Ta irvpwSi] fpaivopeva Kai Xapirovra. 
' 419=' 2, 437^ 6. " 437» 31. 
" 419* 23-5. 
° TÖ äv(a aäpa erepov irvpös Te Kai depos 340* 6. 
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aidi]p, the (afterwards so-called) irip-irrov aroixeiov, or irip-irrr} 

oiaia. This fiery element, in its effect upon the diaphanous 

medium, is the originative cause of colotir. 

§ 39. A s regards the four ordinary elements : The 

(ß) Fire—the hot and dry—is distinctively (i.e. in its ̂ ^IZur"^ 
finest form) white^^ elements, 

{b) Air—the hot and moist—is also white, a quality 

which it probably owes to its affinity with fire^-

{c) W a t e r — t h e moist and cold—is black, since it is 

without the fiery d e m e n t which actualizes the potential 

diaphanous, F r o m its smoothness, however, it has the 

power of 'shining,' and also of reflecting and refracting 

light-rays (both of which processes c o m e for Aristotle 

under the head of äväKXams). 

{d) Earth—the cold and d r y — h a s neither the Xeiörrj^ of 

water, nor the heat of fire and air, It is, therefore, the utter 

negative of white colour ̂- Throughout these elements in 

their relations to colour the Opposition of ê ty and orepT/o-ts 

prevails, as it does in the colour scale itself. In the latter 

the positive, or efij, is the white; the orepTjcrty, the black. 

In the elements relatively to colour the e£ty is rö irvp, or, 

strictly, TÖ olov TÖ ava> a-&p.a ; the privation, or a-T€p7]a-is, is 

yrj. In thus holding that black is the colour of water and 

white of fire Aristotle is quite orthodox: the same view 

was held b y Anaxagoras and Empedocles, 

§ 40, Reflexion {ävä<Xaais) is an important m o d e of the Reflexion 

production of colours, requiring separate treatment. T h e lî uai ray 
presupposition of reflexion is the straightness of the light-ray, proceeds in 
, . , 1. -1 r , ,• a Straight 
Aristotle predicates straightness 01 the ray proceeding to or line: so all 

^ We must, however, for Aristotle (134* 28) as also for Plato dis
tinguish under ' fire' three things: avBpa^ (glow) koi cpXb̂  {flame) 
Kai ̂ Ss {ligkt). This last is tö XeisTopepeaTaTov tov irvpös. 'Afjp Sia-
CJ>aiv6pevos XevKOTrjTa iroiei, 786* 6. But piXiaTO . . . irvp ?; <pX6̂ , aVTr] S' 
io-Ti Kairvhs Kaiopevos, 331'' 25, The COlour called irvpoidrjs is opposed to 
white : XevKos dXX' ov irvpä8r]s, ' white, not fire-coloured,' is said of 
ijXws, 341* 36. 
^ 6 dfip irpos ToXXa irvp, 466* 24, 
^ In the un-Aristotelean tract üepi XpapÜTotv fire is spoken of as light 

yellow,while all the other elements are named white. 
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other rays from the eye ^, and assumes it of all other rays^. All 

unfisi"*"' phenomena of Illumination, b y fire or light, are explained 
reflected, b y the reflexion of light—a matter of which the ancients 

â'̂ ater were very ignorant =>, Reflexion is always and everywhere 
shines at taking place, If it were not so w e should not, as at 

Struck by present, have universal Illumination : w e should have only 

Therain- ^ bright spot where the sun's rays feil unimpeded, while, 
bow ex- in the rest of the space before us, there would be total 

ph^nome- darkness *, T h e smooth is the cause of reflexion (as it 
non of is also an essential cause or condition of whiteness), which 

of light, therefore regularly occurs in water and in air (if the latter 

has any consistency) ̂, If the water of the sea be Struck, 

e. g, with an oar, at night, it appears to shine and sparkle, 

W e cannot see this in the daytime, w h e n the stronger light of 

the sun effaces it. This is a p h e n o m e n o n of reflexion. T h e 

visual ray is reflected from the water upon s o m e (smooth, 

and hence) bright surface ̂  which retums it to the eye. 

In such a smooth element a continuous mirror can be 

formed whose elementary parts (particles of air, or water 

drops) are so small that only colour, or the gleam of light, 

but not Üxeform of things, can be reflected in them. Thus 

the Visual ray is reflected from the cloud to the sun. So 

the rainbow is seen'. That in all this Aristotle by o<̂ is 

' He was compelled, in spite of his own theory of vision, to employ 
the term oî is (which he found in vogue for visual-ray) in such a manner 
as to seem to commit himself to the view that the eye sees by rays 
issuing from a native fire within it. For his optical mathematics, 
373» 5-18, this does not matter: he corrects what he thmks wrong 
in it, when he deals with the subject of vision and with 01/̂ir in its 
psychological sense. 
^ Prantl, p. II8, 656'' 29 fj S' oi/'iy eis tÖ epirpoaßtV öpS yap kut' 

evdvapiav. 
3 370* 16, 438» 9. 
* 419* 29 TÖ (̂ Sf all dvaKKarai, ovBe yäp &v iyiyvero irdvrri (j>S)S, dXKä 

aKOTOs e^a tov rjXuapevov. 
^ 372" 29 17 Ŝ lns dvaKXoTai Stcnrep Kai d(f>' vSotos ovra Kai diro depos Kai 

iravTcav tS)V ix6vTav Tqv iirKpdveiav Xeiav: 372'' 15 yiverai r) dvaicXaiTis Trjs 
S\jrea>s trvvKrrapevov tov depos. 

0 370» 17 (j)aiveTai yhp to vSap aTiXßeiv TVirrdpevov dvaKKapevrjs dir' 
avTov Trjs 8-̂ eas irp6s Tt tcüv Xapirpaiv. 
' 373* 18 seqq. rö vicfios d(f>' oS dvaKKÖTat fj o>|fts Trpör tov ijXioi'* Sei Se 



V I S I O N 6^ 

means the ray of light per se, not as something belonging 

either to the object or to the eye exclusively, appears 

when he teils us that it makes no difference whether 

it is the object seen, or the visual agency that changesf 

Every case of reflexion is conceived as a weakening, and 

to that extent a negation, of the action of the light-ray; 

and hence it is reflexion that produces the black, which 

then, mingled with the light, produces colours ̂-

T o this weakening of the ray is ascribed the curious The phe-

phenomenon of the Doppelgänger ̂, as when a person sees "f "̂ i™*"̂  
his own image reflected from the air in his vicinity. By this, Doppl-

too, is explained the halo that forms around lamp-burners f^fof' ̂  
alight, the darkened appearance of clouds when seen reflexion. 

n 1 • t r o .-r.1 . 1 . Reflexion a 
reflected in pools of water, &c. T h e mixture of the light source of 
with the darkness of the mirroring surface, as well as the ̂ "/rî 't̂ ^ 
weakening of the ray b y or in reflexion, is a cause of from 
the various gradations of colour. Colour effects in the ̂ ^*£^ "̂ '̂ 
atmosphere, and especially halos and rainbows,are explained rainbow 

b y Aristotle in accordance with these observations *- In red, green, 

the three grades of weakening of the rays of light (or of ̂''''̂'• 

their mixture with the darker element of the mirror) con

sist the three colours of the rainbow, crimson {^oivikovv), 

leek-green (Tipdo-tz'oi'), and violet (aXovpyov). T h e iris that 

forms round lamps is to be explained on similar principles ; 

also the rainbow colours seen in a cloud of spray thrown 

up, e.g. b y an oar^ It would not be relevant here to 

follow Aristotle into all the bearings in which he discusses 

this subject; but he pursues it in its connexion with various 

kinds of matter organic and inorganic : the various classes 

voeXv a-vvex'i Ta evoiTTpa, dXXa Sta piKpÖTTjTa ktX.: 372* 33 seqq. twv 
ivoirrpav iv iv'iois pev Kai Ta (TxfjpaTa ipXJiaiveTai, iv iviois Se tu xP^paTU 
pövov: 373'' 15 seqq. 
1.374'' 22 8ta<pepei S' ovdev to opiipevov peTaßdXXeiv ^ Tqv SiJaiv, 

dp<f>OTepa>s yäp eaTOi TavTov : and 377^ 11 8ia(j)epei yäp ovßev diä toiovtoiv 
opdv Tf diro TOiovTü>v dvaKXapevrjv. 
" 373* I ylveTai Se (17 dvaKKacris) diro pev depos OTav TVXXI avvia-Tdpevos' 

8iä Se TrjV TTjS o-v/recBf daßeveiav noXXÖKis Kai avev (Tva'Taireais iroie'i dvd-
KkaiTiv. ' 373* 4 seqq, 
* 342» 34 seqq,, 377* 34 seqq. ^ 374* 29 seqq. 

F 3 
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of plants and animals, their colours at succeeding stages of 

existence or development: the colour of hair, feathers, saps 

of plants, &c. ̂  

Particular § 41. Such is Aristotle's account of colour in general, 

™l?;"7s\he ̂ "̂ ^ °f '^^ diaphanous as its vehicle in determinate bodies. 
actualiza- H e also gives an account of particular colours, and sets 

diaphanous forth and compares the possible, or conceivable, modes of 
in the -̂j-jĝj. generation in nature. It has been already stated^ 
surface of ° , , , . , . , 
a deter- that the presence of a certain fire-like element, identical 
body'W/J in principle with the celestial body, is the cause of light 
is the in the diaphanous, e. g. in the atmosphere, by day. T he 
thiŝ 'white total or partial absence of this is darkness, as in the 
and black game diaphanous by night. N o w in determinate bodies, 
m such '̂  j a . . . 
body are in all of which the diaphanous inheres or resides in varying 
andliaf/i- degrees ̂, and whose colour (as already explained) is the 
ness are limit of this diaphanous coinciding with their geometrical 
diaphanous surface, w e m a y assume something corresponding to the 
generally. presence and absence of the fiery element, with consequent 

variations in the aspect of the bodies. Its total absence 

means darkness in the atmosphere, blackness in a deter

minate body. In the atmosphere its füll presence is 

daylight, in a determinate body, it means whiteness. Thus 

in determinate bodies blackness is privation of whiteness, 

Again, what its geometrical superficies is to the solid body, 

its colour is to the whole diaphanous element inherent in 

and conterminous with such body *, T h e degree in which 

this diaphanous is actualized in a determinate body con

stitutes in this body such colour as it possesses ®-

•" In what precedes Prantl's exhaustive account of Aristotle's Far
benlekre has been used, Those who wish to see set forth in detail 
all that Aristotle has said on the subject of colour may read Prantl's 
Prolegomena to the Tlepl XpapÖTav. 
' For what follows cf, Arist, 439* 18 seqq, 
" virdpxii Se paXXov Kai fjTTOV iv irdai. 
* So Alex, Aphr, 'ATrop, k. Avrr. i, 2, p, 5 (Bruns), 
° Aristotle (like Plato) speaks of white as XP̂ P-"- SiaKpiriKÖv ttjs 

8-̂ eas, black as XP- ovyKpiTiKov Tijs o'̂ ems: Met. 1057''8 , , , 010»- el to 
XevKov Kai peXav ivavTia, ea'ri Se to ̂eV StaKpiTHcöii xp^pa, tÖ Se cruyKpiTtKÖ»' 
XpSipa. Cf, also Top. 119» 30. 
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§ 42- Thus black and white are contraries within the Black and 

one genus or sensory province of colour. All sensorv ̂ ^̂ ''̂ '*̂  
, , . . . , . . -t evavTiavcr. 

modalities involve contraries in this w a y .̂ F r o m these the genus 
two contraries the other colours are to be explained 2, coTrinuous 
T h e transition from white to black is possible through transition 
continuous degrees of privation : that from white to black therê ™ 
is likewise possible b y an ascending scale in the positive ̂'j'̂ ê es, 

direction, T h e various colours are species which fall various 

between the two contraries, and are generated of certain spicrê s '̂̂^ 
combinations of these ̂  It is an axiom with Aristotle that generated 

nothing acts on or is acted upon b y any casual thing, bmatiolis of 

nor is anything generated b y any other thing casually'^^^^^ 

{to tvxov intö TOV rvxövros). White is generated from what Three 

is not white, yet not from every not-white, but only from ^m^^-
either black, or the intermediate colours. Everything tio°sof the 

that is generated, and everything that is destroyed, passes °ntSmedi-

f r o m its contrary or to its contrary, or to the intervening ̂ ^̂ '̂ °̂ °̂ '̂ -̂

states. These intervening states again are generated from 

the contraries, as colours from the white and the black. 

In the province of colour, if w e are to pass from white to 

black, w e must c o m e first to crimson {(f>oiviKovv) and grey 

(^aiov). T h e successive stages, too, in either direction mark 

grades of contrariety. T h e intervening parts of the scale 

serve for relative extremes, hence change can start from 

any intermediate stage. A n intermediate can serve as 

^ Cf. Bonitz, Met. Arist., pp. 430-4 ; Arist. de Sens. 442* 17. 
^ Cf. De Sens. iii. (Aristotle's official Farbenlekre), also Pkys. i. 5, 

188=" 3-188'' 21 ; Met. 10S7'' 23 ; Prantl, Arist. Uepl Xpap., p, 109 seqq. 
^ The placing of black and white in the colour scale, and assuming 

that the colours of the spectrum lie between these as extremes, with 
the implicit confusion between Iwninosity and colour, strikes one 
immediately on reading this. W e need not criticize it here, however, 
but we may observe that Goethe held fast to Aristotle's view. A 
further criticism (or aspect of the same criticism) is that Aristotle 
sometimes (not always: cf. 374'' 13 tö pekav olnv diröcfiaa-is icTTiv) 
treats black like white as a positive. It is not, however, necessary 
for him to assume this. His theories of mixture can be understood 
well enough on the assumption of the negativity of the black: the 
addition of a black ingredient need be regarded as no more than the 
subtraction of a certain amount of whiteness. The term 'mixture,' 
indeed, is awkward, but that is all. See p. 74 infra, n, 5, 
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a contrary to either extreme. Thus grey is white as 

compared with black, black as compared with white ̂ . 

T h e origin of the intermediate colours m a y be sought 

for along three different lines. 

{a)juxta- (a) T h e Atomic theory of colour, or the theory of atomic 

^.^^ll^^^^&juxtaposition{y\ irap KkX-qXa diais). It is conceivable, e.g. 

blacks that two particles, one of white and one of black, so small 

smX*^* ̂  as to be separately invisible, should when placed side by 

side become visible in combination, as a composite whole; 

and that it is b y juxtaposition (on the same plane relatively 

to the eye) that the existing varieties of intermediate 

colours are really produced in nature, For if a white and 

a black are so juxtaposed, and are visible, some colour 

must result; and as this colour cannot be either white 

or black, it must form some third species of colour. T h e 

colours thus produced m a y vary in ways as numerous 

as the possible proportions of whites and blacks in such 

combinations. For instance, three particles of white might 

be juxtaposed with two, or four, of black; and so on. 

O r the combinations might be formed not in numerically 

expressible ratios of this sort, but according to some scale 

of excess or defect by which the component amounts 

would stand in no calculable ratio to one another, i. e. in 

none which could be represented in integral numbers, but 

could only be expressed by a surd. In fact, it is conceiv

able that the composition of colours m a y be to some 

extent analogous to that of tones in chords ̂. T h e particular 

colours formed of components brought together in ratios 

capable of expression by integral numbers, like tones 

^ 224̂ * 30 e'K Se tov peTâ ii p.eTaßdXXei' xP^Tai yäp airrä ins ivavricö ovTi 
irpos cKÜTepov, and 229*" I4 ""̂  ivavna yäp xP'JTai tw peTa^v 17 Kivrjtris . . . 
TO yäp peâ ov irpäs tKaTepov XeyeTai ira>s tSiv aKpasv. The middle grades 
properly have, owing to their relativity, no contraries : cf. 10'' 16 tw 
yäp irvppä rj a>xpä rj Tois Toiairrais xpoiais ovtev ivavTiov Troioif oviri. One 
may ask: if dvrja-is be infinitely divisible (see 240'' 8 seqq.), and the 
process from one contrary in colour to the other be as above described, 
a Kivrjois, why there is not an infinite number of colours. For Aristotle's 
answer, cf. 445*" 3-446" 20. But he only denied an infinity of colour 
species. 
^ For 440"- 3 cf. von Jan, Mus. Scr. Gr., pp. 47 n. and 132. 
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similarly combined in chords, may be those colours which 

are generally feit as pleasing to the eye, such as purple 

and crimson; and if such are comparativdy few amid the 

whole mvJtitude of existing colours, this may be so for just 

the same reason for which harmonious sounds also are few 

among the possible combinations of sounds. Non-pleasing 

colours may be those not founded on numerical ratios. 

Or, if one supposes that all composition of colours has 

a numerical basis, only that while some colours are arranged 

in a certain order, others are in no certain order, it is con

ceivable that the Compounds themselves, whenever they are 

not 'pure' (;û  Kaöapai), owe this to the fact that the numbers 

on which they rest are not' pure' ̂. This, then, is one con

ceivable mode of the production of the intermediate colours. 

^ 440* 3-5 ^ Kai irdo'as Tay xpö"^ ^^ dpidpois . . . 8iä to pfj iv dpißpois 
eivai ToiavTas yiyvea-Öai. If TOiainas here goes with yiyvea-ßai, tO avoid 
contradiction, iv dpißpols at the close of the sentence must mean some
thing different from what it means in the first part. Biehl suggests 
inserting to'is avTois before it in its second occurrence; C. Bitterauf, 
Dissertatio Inauguralis (Monachii 1900), p. 21, thought of reading 
evKoyitTTois after it. This of course is the direction in which one 
would look for the general sense. - The second hypothesis is one such 
as a Pythagorean, who held that all things are, or are modelled on, 
numbers, would adopt. Even for him, however, there should, according 
to Aristotle, be a distinction between numbers which are expressible 
in integral units and those not expressible otherwise than as surds. 
Arithmetic was based on geometry; the original unit was a line of 
a certain length, e. g. a foot long: or eise a power of this, e. g. a Square 
foot, or a cubic foot. The idea of an abstract unit, the foundation 
of the science of monadic number, or arithmetic proper, came later. 
Both views of number presented themselves to the populär mind, even 
as late as Aristotle. Thus all composition of blacks and whites might 
be based on dpißpot, but in two ways. The dpidpoi might be such as 
are expressed in monadic Units; as if we were to have e.g. three times 
as many blacks as whites in the mixture ; or the dpißpoi might be 
incapable of representation monadically, as if e. g. blacks were to be 
represented by the Square root of 2 and whites by the square root of 3. 
In this latter case, V 2 and V 3 being unattainable, we could not reach 
the monadic ratio of the blacks to the whites. Such may be the 
difference between iv dpißpoU in the two places here. W e may, to 
make the text more lucid, adopt either of the above suggested readings, 
or before Toiairras insert toiovtois, taking it, in reference to dpißpoi, to 
mean numbers and ratios expressible in monadic units, and assuming 
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(b) Super- (b) We have called the first mode that of juxtaposition 

black'Tnd̂  of the separately invisible blacks and whites; the second 
white. m o d e m a y be called that of the superposition {{] iiriiro-

Xaa-is) of black and white. Painters sometimes lay one 

surface of colour over another for the purpose of producing 

a particular colour effect. For instance, w h e n they wish to 

represent an object as submerged in water, or as seen 

through a hazy atmosphere, they paint a duller colour 

over the brighter, in order to obtain the required effect. 

T h u s too, in nature, the sun, which per se is white, shows 

crimson w h e n shining through a misty or s m o k y atmo

sphere. B y such superposition, then, nature's colours m a y 

have been produced. If this be so, their varieties can 

be explained in the s a m e w a y as in the case of atomic 

juxtaposition, according, that is, to the various ratios, or 

irrationality, of the proportions in which the surface 

colours are combined with those beneath. This second 

it to have been lost before ToiavTas as it might easily have been. See 
Plato, Theaetet. 147 D-E (L. Campbell); also Arist. Met. xii. 6. loSo*» 
16-20 (Bonitz). But what does TeTaypevas . . . dTaKTovs mean ? Alex
ander (p. 54, Wendland) says that the aTaKToi XP"'"- arise (according to 
the reasoning here) not by incommensurableness in the excess of blacks 
above whites or vice versa {ovk iv ttj t̂ s wrepo^^f da-uppjeTpia), but by 
disorder (cf. Probl. xix. 38; von Jan, op. cit., p. 47 n.) in the way in which 
they are juxtaposed {iv ttj Tr\s irapaßetreas ÖTa^ia). W e may juxtapose 
IG blacks beside 5 whites in many ways; and though the ratio of 10 : 5 
held good for all, yet the colours would be different according to the 
mode of irapäßecns. ' By fii) Kaßapai Aristotle (says Alexander) must mean 
juxtapositions of [i. e. colours based on juxtapositions of] unlike parts. 
The juxtaposition would be Kaßapd, if e. g. beside every two whites one 
black were to come throughout; it would be prj Kaßapd if we had one 
black sometimes with two, sometimes with three, whites, and some
times with one white,' This Imports a different idea, by which from 
a partly Pythagorean we pass to a merely atomistic explanation of the 
' impurity' of colours, For Democritus, sensible qualities all rest on 
8iaßiyrj, pvapds, Tpoirfj, i, e, Tâ is, ax̂ ipa, ßems. The ratio of the total 
numbers of blacks to whites may remain, but the order in which 
the Units are brought into juxtaposition may nevertheless vary, with 
consequent Variation in the aesthetic character—the 'purity'—of the 
xpia. Thus, even when the XP"̂ "' were iv dpißpo'is eiXoyicrrois they 
might still be 'impure,' if they were aroKroi, This sense can be 
obtained without changing the text, if we are content to take Toiainas 
{=TCTaypevas) with ehai, and render yiyvea-ßai as simply=' are produced. 
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theory is preferable to the first, says Aristotle, for it does 

not require us to assume the invisible magnitudes and 

imperceptible intervals of time which the first requires, 

in Order that the successive and diverse stimulations Coming 

to the eye from the blacks and whites severally should 

reach us without our recognizing their diversity or 

succession, and should, from their presenting themselves, 

or seeming to present themselves, simultaneously, create 

in our minds the impression of their being one single colour 

only. In the second case we have not to do with invisibly 

small units: we have a surface of actually visible colour, 

with another below showing through it; and the nivrians 

of both are from the first combined in their effect on 

the medium, The surface colour would not, of course, 

affect the medium, and so stimulate the sense of sight, 

in the same way when acting per se as it would when 

modified by the other colour underlying it ̂. Hence, with 

a white surface, for example, showing through a black, 

the colour seen will be different from either white or black, 

§ 43, {c) Neither of these two theories is, however, in (c) Aris-

Aristotle's opinion satisfactory, Both assume a mere o^^^eory-
combination of the Kivrjo-eis of blacks and whites, not the matter 

a Kpäais of the viroKeipievov, or matter, of which the black y^ck and 
and white are qualities. H e states a third which he white are 

qualities is 
himself adopts. This is the theory of the complete blending^ blended, 
of the coloured bodies with consequent blending of their and so îts 
qualities. F o r bodies are not mixed in nature as s o m e ̂  are 
think, b y a juxtaposition of their least parts, whose "̂ ̂  ' 

infinitesimal size renders t h e m separately imperceptible to 

an observer; but in such a w a y that they undergo, both in 

matter and form, a process of complete and absolute mutual 

interpenetration. W h e n the things said to be mixed are still 

preserved in small quantities having their former qualities, 

^ 440* 24 TO iirnroXrjs XP^P'' aKivrjTOV ov Kai Kivovpevov inro tov inroKei-
pevov ovx opotav iroifjorei TrjV KivTja-tv. 

2 440'' 3 fj irdvTrj irdvTas peî is. Cf. *> 11 tm irdvTXj pepe'ixß<̂ i-
^ The difficulty of referring this, as Alexander (p. 56, Wendland) does, 

to the atomists, is that according to them the atoms have no colour. 



74 T H E FIVE SENSES 

we ought not to call such a process mixture. It may be ä 

composition {awdea-is), but neither a mixing {ßei^is) nor 

a blending (icpao-ts). W h e n things are mixed, then all the 

parts in the new whole are homogeneous ̂. Ina true mixture, 

as of colours, the contraries tend to efface one another's 

identity 2. If the former (i. e. o-wöeo-is) were nature's m o d e 

of mixing, it is always conceivable that an eye of Lyncean 

keenness ̂, if properly placed, would still detect the elements 

in the mixture, whose constituents would be really blended 

in no other w a y than horses and m e n are blended when 

a crowd of both come together: for this crowd might, to 

a person at a distance, seem but one mass, if too far off 

for the individuals composing it to be discerned *- But such 

mixture is not absolute. T h e horses and m e n are, indeed, 

juxtaposed, but no individual is mixed with any other 

individual: each horse and each m a n retains its or his 

separate entity. T h e m o d e of mixture which in nature 

gives rise to the variety of colours is not this, but one 

in which no individual part of the Compound retains its 

former qualities unmodified. W h e n things are materially 

mixed in this way, their colours too are blended. Only 

such blending—not mere juxtaposition or superposition— 

can produce colours which cannot be even conceived as 

varying in appearance according as the observer is far 

or near, but will retain a constant character at all distances 

alike. In this case, moreover, as in the two former, w e 

m a y suppose the elements in the Compounds of black and 

white to be combined in any of the various ways there 

described; that is to say, some in numerically definable 

ratios, others in degrees which are not expressible in 

integral numbers^. 

^ 328* 5 seqq, (jiapev S', earep 8ei pepeixßai Tt, to peixßev opoiopepes eivai. 
^ 447°' 20 d<f)aviieiv aXXr/Xa. 
^ Aristotle's hypothetical equivalent for our microscope. 
* Cf, Lucretius, ii, 312-32. 
" The tract Uepl Xpapdrav, eh. 3, gives a different account of the 

origin of the various colours. Mixture of primary colours is indeed 
a leading mode of their production, and their variety is made to depend 
on the varied proportions in which the ingredients are combined. But 
the primary colours are in this tract not the white and black only: to 
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§ 44. The colour ca.\\ed grey {<f>ai6v) is sometimes spoken Remarks 

of by Aristotle as if it stood mid-scale between black and °°'^^ 
... - 1 . 1 . . , ,. , particular 

white: but' it is also referred to as relatively a kind of black. colours: 
Golden-yellow also is represented as falling under white 2, ̂ ô '̂ê ^ 
to which it is allied as the succulent (tö Xnrapöv) is to the yellow, 
sweet (tö yXvKv) in the sphere of taste. R e d is the colour green^^ *' 
produced by light Streaming through black, as when theZi?i?'-

° ° ' Different 
sun shines through smoke or through a fog ̂, Purple account of 
{irop(l)vpovv) is distinguished from crimson {(jjoivikovv) by production 
its having more of the dark ingredient. Sometimes the given in 
light of a lamp shows not white but purple, the ray that ̂ Ircov!""' 
is sent from it being feeble, and being reflected from ^̂ ''̂  

T̂ i • • r 1 colours are 
a dark colour. This increasing weakness of the ray brings generated 
them is added golden-yellow {̂ avßov). The white and the golden-
yellow are colours of the elementary kinds of matter. Fire is golden-
yellow : air and (contrary to Aristotle's view) earth and water are white; 
black is partly bare negation, and partly a positive colour produced 
in the process by which (e. g. by burning) the elements are transformed 
into one another. An account is given of the methods of mixture, 
whether of these primary colours or of those which are derived from 
them, to explain the muititude of existing colours. These are said to 
be the effects of: (i) the quantitative preponderance of light or shade 
in the ingredients, (2) the strength of the ingredients, (3) the pro-
portionality of the ingredients, (4) the brilliancy of the mixed colours, 
(5) the friction and mechanical force employed, (6) burning, dissolving, 
melting processes, (7) smoothness and shadows (?: the text is doubtful), 
(8) combination with external light or reflexion of other colours, and 
especially in connexion with the influence of the medium in which it 
takes place. The colours of plants, hair, feathers, &c., are discussed. 
The two modes of producing colour rejected in de Sens. iii. fj irapä 
aXXijXa ßea-is and fj iiriiröXaais, are accepted here and made to play 
an important part. Light is seemingly conceived as corporeal, in 
direct contravention of Aristotle's teaching in the de Anima. The 
tract assumes a mixture of the colours with the rays of light: so the 
distinctive colours of feathers are produced. Colours are said to 
change their appearance according as they are ' mixed with the sun's 
radiance or only with shadows.' Prantl finds an incongruity between 
the two views of black colour, in one (791'' 3) of which it is regarded 
as (o-KoVos) mere uTeprjais of light, whUe in the other (791*" 17) it is 
{peXav XP">P°) 3. positive colour, produced, for example, by burning. 
Zeller, however, thinks the inconsistency only apparent. Vide Zeller, 
Arist. ii. 490, E. Tr.: Prantl, Tlepl Xpap., pp, 167 seqq, and pp, 107-9, 
1 442» 22. ^ Ibid, 
= 342* 4 seqq,, 374» 3, ̂  10, 440=» 10. 
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from 
primary 
black and 
white: 
there, from 
the colours 
of the 
elements. 
The phe
nomena of 
positive 
after-
images ; 
complemen-
tary 
colours; 
contrast. 
Effects of 
this latter 
illustrated. 

US from purple to leek-green and violet, successively. T h e 

stronger ray yields crimson against the dark ground 

(or w h e n mixed with dark); the next in strength gives 

leek-green ; the weakest, violet. In the tract Ilept 'ŷ pû p.ärcüv, 

op(j)viov is mentioned as containing even a greater proportion 

of black than violet has, F r o m the seven colours described 

above all the others (according to the doctrine of Aristotle) 

are generated by mixing ̂- In the Uepl Xpoyixdroiv, however, 

though these colours play their part, they are secondary to 

the colours of the elements ̂. Visual impressions, primary 

positive after-images, continue in the eye after it has ceased 

from looking at the object. If w e gaze long and steadily 

at a bright object, that to which w e transfer our gaze at 

first appears of the colour of the former object. If when 

w e have looked steadily at the sun, or some other bright 

object, w e close the eyes and look as it were straightforward 

(with the eyes closed) in the same line of vision, at first w e 

see the object of the same colour as before : this alters 

soon to crimson; the latter changes to purple; tili at last the 

colour becomes black, and vanishes ̂. In this place Aris

totle notices what are called complementary colour effects, 

though his account of them is not exact. T h e golden-

yellow of the rainbow is explained b y him as a subjective 

effect of contrast^- T h e space between the ̂ oivikovv and 

the irpdcrivov in the rainbow often shows ^avOöv. This is 

due to their being next to one another. For <I>oivikovv 

beside irpdcrivov appears white. A s a proof of this w e m a y 

observe that the rainbow which appears in the blackest 

cloud has the purest colour tints (p-äXia-ra aKparos), and there 

too it happens that the </)ow'ikow shows most clearly the tint 

of the ̂ avQöv—the colour between the (poiviKovv and the 

irpdcrivov. T h e cpoiviKovv in such a cloud appears white as 

contrasted with the surrounding black; and also when (as 

the rainbow is fading) the ̂ oivikovv is being dissolved it shows 

white. A further confirmation of this effect of contrast is 

1 442" 25 rä 8' äXXa peiKiä e'x tovtwv. 
^ Cf, 792» 4 seqq, ' 459̂ ^ 5 seqq, 
4 275» 7 seqq, Not, as Prantl (üepi Xpap., p, 156) says, as a com

plementary colour. 
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that the iris around the moon appears very white; which is 

owing to the twofold fact that the colours are in a cloud 

(which is dark) and seen besides at night^. Further effects of 

contrast are seen by placing white wool side by side with 

black : and also in the way in which (as embroiderers say) 

lamplight causes illusions as to colour, owing to the peculiar 

nature of the Illumination shed by it upon the objects^, 

§ 45, Aristotle decisively rejects^ the definition of Aristotle 

colour given by Empedocles * and foUowed by Gorgias, as ̂ m̂Tnatim 
apparently by Plato also in the Menon (and, with modifica- theory of 

. \-r. , . , , . , -̂ c colour: 
tions, m the Timaeus), viz, that colour is an 'emanation trom curious re-
the object of vision symmetrical with, and therefore ̂ ^^Wance 
perceptible b y , the organ of vision,' Since those philoso- this 
phers, w h o hold this theory of visual perception b y äiroppoai, t^ory^and 
in a n y case reduce the perception of colour to a m o d e the New-

of contact between the organ and the object (of which emisdon 
a particle thus c o m e s to, and touches, the eye), it would tl̂ Ĵ ory o^^ 

have been better if they had assumed such contact to cannothave 

take place through a m e d i u m , rather than b y a'^oppo«^ ̂ fduktion 
travelling; from obiect to organ. F o r all the sensory theory, for 

\\â  asserts 
functions indirectly are, or involve, a m o d e of contact , against 
but all except the organ of touch itself« operate through E^pedo-
a medium''. In rejecting this view of colour, and the üght does 
theory of äiroppoai o n which it w a s based ̂  Aristotle °°"''''='̂ ^̂ -
rejected as if b y anticipation the Newt o n i a n emission 

theory of light. T h e r e seems at first sight to have been 

before his m i n d a glimmering of the n o w accepted 

undulation theory; but this impression cannot besustained 

w h e n w e find him, against Empedocles, vigorously denying 

that light travels^ (cf. p. 59, n. i supra). 

' 375* 19- ^ 375^ 22 seqq,; Prantl, nepi Xpap., 157-8, 
3 440» 15-20. * Cf. Karsten, Emped., p. 488. 
** 435* 18 KaiTOi rä aXXa altrßrjTrjpia ä(j>ri alaßdverai, dXXä St' eVepou, 
" For the questionableness even of this exception cf, de A n . ii, 11, 

422^ 22 seqq. 
•̂  For the emanation theory of colours cf. further Lucretius, iv. 72-86 

with Giussani's notes. 
' So Bäumker, Des Aristoteles Lekre von den äussern und innern 

Sinnesvermögen, p, 40, 
« In 418'' 16 he maintains that light is a irapovaia, or that. 
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Necessity § 46, The diaphanous (described §§ 34-5 supra) is the 

tiedium of objective m e d i u m of vision, A s in the cases of smelling 
Vision: and hearing, so in that of seeing, there is an extraorganic 

ö'j/Läw medium, intervening between the organ and the objecto 
diapha- Without such m e d i u m the object could not produce its 

mocritus ̂  characteristic effect upon the organ, or the latter be excited 

"h^nkfn" "̂"""̂  ̂*̂  potentiality to its realization as an organ, Thus 
tha'twê  if the coloured object be placed directly and immediately 
could see ^j^ surface of the eye it cannot be seen 2. In order, 
best in a ^ 
vacuum. therefore, to be affected at all b y the colour, the eye requires 
watê r̂ ls a medium, This m e d i u m is light, or the actualized 
varieties oi diaphanous. T h e object must excite a movemen t (not, 
nons, both however, a local movement) in the diaphanous medium, 
mediale whether air or water (for either of these m a y be media 
colour ^ . . ,_ 
Vision. of vision), and this m o v e m e n t must communicate itself 
^teraaf s o m e h o w to the eye. This m e d i u m being absolutely 
medium— required if w e are to see at all, it was a mistake for 
wHhin the' Democritus to think that if there were a vacuum (neither 
eye itself. ^^y ,-|q̂  water) between the eye and its object one would 
Hence eye ' •' •' 
' consists of see with the m a x i m u m of accuracy: ' that w e could see 
Thê "̂ ' ^^^" ^" ^^^ '"̂  *^^ skyä.' T h e contrary is the fact: 
medium of witliout the mediu m one could see nothing *. Air and 
is itself water are both media of colour. Through them w e see 
colourless. because—in virtue of the diaphanousness c o m m o n to b o t h — 

though it were a Kivrjtris, it is still not the particular form of Kivrjo-ts 
called <j)opd, which involves local movement, but an äXXoiWis or 
qualitative change, which he thinks can take place simultaneously in 
all parts of the diaphanous medium. 
^ 438'' 3 äXX' e'ire ̂ S>s eiTe dfjp eari tÖ pera^v tov dpapivov Kai tov 

Spparos, fj 8iä TovTOV Kivrjcris icrnv fj iroiovcra to opäv. 
^ 419°' 12 e'öj' yäp TIS ßß tö exov XP^P'^ ̂ '̂ airf/v Trjv oiJaiv ovk ayf/erai. 
' 419" 15 Spaaßai av dKpißäs Kai el pvpprj^ iv tm oipaviS eirj. 
* Only for the medium of vision has Aristotle a distinctive name— 

tö 8ia(j>aves. H e does not name the media of sound and odour, though 
media are equally necessary for those senses. By later writers they 
were called (on the analogy of tö 8ia(j)aves) tö 8irjxes and tö 8ioa-pov 
respectively. It is remarkable that Aristotle {de Sens. vi. 446* 20-* 27) 
is quite ready to admit respecting these media, what he denies so 
stoutly of TÖ Siatpaves, that in them the Stimulus of sense travels locally 
and takes time to come from object to organ. 
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the Stimulation {Kivrjcris) produced by colour is conveyed 

through them to the organ of vision, which is thus on 

its part stimulated to activity. The medium of colour is 

the same as that of light, sc. the biacjjavis. This belongs 

to both water and air, not qua water or air, but qua 

partaking in c o m m o n of the nature of the celestial element, 

or aldrjp ̂ . Fire and this aWrip, or rö &va> (räp.a, stimulate 

the Potential diaphanous and render it actual ̂ ; colour 

stimulates the actual diaphanous and so becomes visible. 

But this diaphanous is also a subjective medium of vision. 

It exists not only outside, but also inside the eye^. It 

remains to be noticed that that which is to be a fitting 

medium of all possible colours must itself be colourless. 

This rule has its analogue in the cases of all the other 

senses. The medium of sound—air—must be actually 

soundless; that of odour, inodorous ; that of taste, tasteless. 

So water is tasteless per se. 

§47, The organ 2S\d function of vision. Like all other The «r̂ a« 

organs, the eye is defined by its function. All organs are true us nature 
to their definition only while capable of discharging their ?°d mean-

functions; e, g, the eye, only as long as it can see. A dead stnicture, 

person's eye is no longer an eye in the true sense, but only ̂ ™ ™ ^ e 
in an ambiguous sense, of the word *. The eye is t\ie function of 

particular organ affected by the Stimulation (Kivrjais) set jjjg ̂ ^̂ _̂' 

up by colour in, and propagated through, the diaphanous t'al part of 
the eye 

medium: affected, i.e. in such a way as to have the coveringof 
Sensation of colour. But the Kiv-qa-eis thus set up in the J'̂ ^̂ '̂ ' 
eye must be in some way conveyed to ' the soul' ̂. eyed' 

T h e diaphanous medium, therefore, which operates ̂ ""'' ̂" 

^ ov yäp § vbaip ovb' 17 dfjp, 8iacj>aves, dXX' on iari ns cjjva-is iiräpxovaa 
fj avrfj iv tovtois dprjioTepois küI iv rä di8ia t<b avoi cräpan, 418'' 7-
^ A n d also visible so far as ligkt is its colour. 
^ So, as w e shall see (p. 114), the ear has within it a cell of air which 

is a means of continuing inwards the external medium of sound. 
* Meteor, iv. 12. 390* 10 seqq.; de A n . ii. l. 412'' 20 fj o\jfis' avrrj yäp 

ovo'ia otpßdXpov fj Karä tÖv Xöyoi' . . . rjs dvoXeiirovtrrjS ovk etrTiv ocf>ßaXp6s 
irXfjV ojMüvvpcüS, Kaßdirep 6 Xißtvos. 

'̂  For the question whether or h o w far the sensations realize them
selves in the separate organs without stimulating the faculty of central 
sense, see the chapter on the Sensus Communis, § 48, 
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objectively or externally, is also employed on the subjective 

side within the eye itself, for the purpose of transmitting 

inwards the Kw^o-ets received by this organ from without, 

The eye as a living functioning whole ̂  is named o^QaXp.6s 

and sometimes &p.p.a. It is an organ, consisting of hetero-

geneous parts ̂, But the part of this whole which is 

properly concerned in vision—that u ßXiirei—is the part 

generally named fj «o'prj, which we usually render the pupil 

{vide supra § a, p, 9 n.), but by which, at least from the time 

of Empedocles forward, the Greek psychologists meant the 

' crystalline lens,' Round this internal moist part called r\ 

Koprj comes what Aristotle calls rö p.eXav, probably the iris; 

and outside of this again is the white ̂ . The pupil and 

vision are to the eye what body and soul respectively are 

in the economy of the C'̂ ov as a whole*, The Ko'prj is the 

material part most intimately concerned in seeing. There

fore, for its protection, it is covered with a membrane so 

thin and clear as not to obstruct vision, and has in higher 

animals a further protection afforded by the eyelids, The 

need of this precautionary protection arises from the humid 

Constitution of this visual part ̂- There are creatures whose 

eyes are even better protected, viz, by scales °, but these suffer 

for it in having less acute vision''. The primary organ of 

touching, in relation to the flesh as medium, is compared 

with the pupil (as the primary organ of vision) in relation to 

the whole diaphanous ̂ . If the external medium of vision 

were organically attached to the pupil, both would form 

one whole, comparable to that formed of the organ of touch 

proper and the organically connected environment of flesh 

which is its medium. 

^ 413^ 2 seqq. fj Koprj Kai fj S^is. 
^ pöpiov dvopoiopfpes. Cf. 647" 4 seqq. For its anatomical structure 

according to Aristotle, see Philippson, vXrj dvßpmrivij, pp. 230 seqq. 
' 491'' 20 TÖ S' ivTos TOV 6<fißaXpov tÖ pev iypäv ̂  X̂e'ffei, KÖpiy, tÖ Se 

Trepl TOVTO, peXav, to 8' e'xrös tovtov, XevKÖv, 
* Cf. 413* 2 : add 108" 11 ms o\jns iv ocjißdXpî , vovs iv •^vxS-
" De Part. An. ii. 13, 657" 30 seqq. 
° 657'' 34 rö a-K\rjp6cjißaXpa. 
' 421'' 13, 657'= 36. ^ Be Part. An. ii. 8. 653^ 23 seqq. 
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§ 48. For perfect vision (i. e. both far-sight and clear- structural 
sight) there must be a due proportion of moisture in <=?"'i"j°"ä 
, '• '• of perfect 
the eye. Those that have too little are the creatures vision. 
with gleaming {yXav^d) eyes : those that have too 
much are the black-eyed {p.{Xav6pp.aTa). The former 
see well by night but badly by day, owing to the eye, 
from its defective amount of vypöv, being over-stimulated 

in daylight. The latter see well by day but badly by 

night, because of the small proportion of the fire to the 

water in the eye, and the weakness of the light in the air 

at night ̂. Besides this the membrane which covers the 

pupil should be transparent, white, and of even superficies. 

It must be thin, in order that the stimulating process from 

without m a y pass straight through it. It must be even, that 

it m a y not cast shadows, as it would if wrinkled. One 

reason why old persons do not see keenly is that the 

membrane covering the pupil of their eyes, like the whole 

epidermis, becomes wrinkled and thick with age. This 

membrane again must be white; for if black it would not 

be diaphanous. The veryessence of black is non-diaphanous-

ness: lantems would not show light if their sides were 

black. The moisture in the eye, moreover, must be pure 

(Kadapdv) and ' symmetrical' with the movement of Stimula

tion. If this is not so, and if the bepp.a or membrane 

be not as described above, the eye will not be clear-sighted, 

i.e. distinguish accurately between visible objects, but m a y 

be long-sighted ̂- Creatures with protruding eyes are short-

sighted; those with deep-set eyes are long-sighted, the 

sockets serving as a tube to combine and direct the move

ment of the Visual ray. This explanation holds good whether 

the ray proceeds outwards, from the eye, or inwards, from the 

object. 

§ 49. The physical Constitution of the visual organ Physical 

proper interested Aristotle as well as his predecessors. tion of the 
Empedocles and Plato had foUowed Alcmaeon (§ 4 supra) ̂ "̂̂ ^ 

' Cf. 779'' 34 seqq., 780» 25 seqq, 
^ 780* 22, In this requirement of a-vpperpia between the Kivrjais and 

TÖ fyypdv we are reminded of Empedocles. 
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in holding that it consists essentially oi fire. Aristotle ̂  

preferred to hold with Democritus that it consists of 
water ̂. Democritus, indeed, c a m e to this conclusion on 

false grounds. H e thought that the eye consists of water 

because h e supposed vision to be merely the mirroring 

{fj epicpams) of external objects in the eye, which consisting 

of water acts as a mirror. T h e mirroring which does take 

place is, however, merely d u e to the smoothness {Xeidrijs) 

of the surface of the eye; and, as a fact, does not find 

its füll explanation merely in the reflecting surface of the 

eye in which the image is seen, but requires account to be 

also taken of the spectator's eye which alone sees this image. 

In short this is only a case of the reflexion of light ä, 

a subject but imperfectly understood b y Democritus and 

his contemporaries *. Democritus, too, should have asked 

himself w h y ^ , if vision were merely reflexion, the other 

surfaces which reflect images d o not see as well as the eye. 

T h e visive part of the eye is, therefore, of water, but vision 

takes place not b y mirroring in this water, but b y the 

diaphanousness of the latter^—a property which it possesses 

in c o m m o n with the air and water of the external world. 

A s for the theory that the eye consists of fire, Aristotle 

not only regards it as false, but considers himself to have 

traced the error to its source. This error is due, he says, 

to the w d l - k n o w n but misunderstood fact that if the 

eyeball be suddenly m o v e d or pressed w h e n the eye is 

closed, or w h e n there is darkness, a flash ('phosphene') as 

it were of fire or light is seen within the eye. If this (from 

which s o m e conclude that the eye consists of fire) gave a real 

ground for the populär conclusion, and if vision were due 

' B e A n . iii. i, 425" 4 ; de Sens. ii, 438'* 5 seqq. 
'̂  A m o n g the many signs of spuriousness in the Problems we find 

that in göo* 32 the visual part of the eye is said to be of fire, 7 pev 
S-̂ is irvpSs. 
' dvdKXaa-ts, which sometimes means refractioji, e.g, 373^ 10 seqq. 
* 438" 9) 370°' 16 ovTOi pev ovv oüirm irvvfjßeis fjo'av rais irepl TfjsdvaKKd-

a-eas 86^ais. For Aristotle's account of it and its relationship to vision 
and colour see § 40 supra. 
"• Democritus (as we have said) would have replied that the soul 

which sees belongs to the whole organism, not to the eye alone. 
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to the eye's being of fire, the question at once arises why 

one sees this fire only when the eye is suddenly and rapidly 

moved. Again, why does not the eye always see itself, 

as it does in such a case ? It is impossible to reply that 

it does so, indeed, but that we are not aware of it; for we 

could not be unaware of it if it were true. If a person 

in füll consciousness sees, he must be aware that he sees. 

T o put this phenomenon of the fire-flash in its true aspect, 

we need only observe that the surface of the pupil, like 

many other smooth objects, naturally shines in darkness, 

without, however, giving light. The phenomenon is one of 

reflexion (ävaKXacris) of light ̂. Hence it is only when the 

eyeball is rapidly moved that this shining becomes visible, 

because only then could it as it were duplicate itself, from 

one becoming two, so that the eye seeing becomes as it 

were different from the eye seen, and the latter becomes 

object to the former as percipient. Besides, if the visual 

part of the eye were really fire, and vision were to be thus 

fully explained, as Empedocles and Plato held, the eye 

should see in darkness, not merely in light: their notion 

being that light issues from the eye, which Empedocles, 

at least, compared to a lantern. 

§ 50. T o say with Plato, in answer to this, that the visual Polemic 

current, when it issues by night from the eye, is extinguished p̂ tô and 
in the darkness, is sheer folly. For fire may be extinguished Empe-

but not light—such fire, that is, as is made of coals, and Light not 

its flame m a y be thus extinguished by the cold or moist ̂*'."!",, 
•' a j gutsked by 

[•^vxp^ rj vypS) ̂ ; but neither one nor the other of these night, as 
(sc. irvp ävöpaKäbes and (pXd^) exists as an element in light. oniy°flame' 
Should it be said that they do exist in it, but in quantities and 'glow' 
so small as to be imperceptible, the answer is: if this were tinguished' 
true, lieht should on the above grounds be sometimes ̂ ' ̂ 11, and 

' o ° . these 
extinguished by day, e. g. in wet weather, or in water, and are not 
in very cold weather there should regularly be darkness by of̂ JjX'̂  
day, as under such circumstances ignited bodies and flame Vision not 

^ (Keivcas avrbs avräv öpä 6 ö(pdaXpos mcrirep Kai iv ttj dvaKXätrei. 
2 4371» 12 seqq. Fire had three great varieties: <̂ Xd|, avßpa^, and ̂ £f. 

Vide supra pp. 53, 65 n. i. Only the two first could be ' quenched.' 
G a 
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due to a are extinguished. No such thirtg happens to light, however, 

ing forth^" under these circumstances. Further, to say with Plato that 
from the the eye sees b y means of light issuing forth from it ̂ ; that 

or to the this light either extends and prolongs itself as far as the 
object, Stars, as Empedocles would seem to say^; or that (as Plato 

aiptjivaî  held) w h e n it has reached a certain point outside it 

Platô held Organically coalesces with (a-vjJKJjvecrdai) the light Coming 
of light from the objects seen—this is all idle talk. If there were 

to have been such coalescence of internal with external 

light, it were better that it should take place, to begin with, 

inside the eye itself Y e t even this is but a vain notion. 

For what is, or could be, meant by the 'organic coalescence ä' 

of light with light ? Such ' organic coalescence' does not 

take place between any random things, but according to 

fixed laws. A n d h o w could it happen when, as in the 

case before us, a membrane, covering the pupil, intervenes 

between the outer and the inner light ? Hence this populär 

notion that the visual part of the eye is of fire must be 

abandoned. False in itself, it has been adopted on mistaken 

grounds, and can be maintained only b y fallacious reasoning. 

Why the § 5i- T o resume: the pupil consists of water, because 
eye consists ̂ ^j-g]. ̂ g diaphanous * is homogeneous with the external 
of uiaier m '• ° 

' Aristotle himself uses o'fns in the Meteorologica in such a way as to 
make one think at first sight that he held the theory here condemned. 
See Bonitz, Index Arist. 553'' 30; Ideler, Arist. Meteor, i. 6. 3, p. 384 
' Hoc igitur loco Aristoteles videtur lumen ex ipso oculo emittere ut 
hac ratione sipgulae res visibiles fiant, quod etiam magis patet ex iis 
quae sequuntur : oü 8vva<ißai ttjv a^iv tSiv dvßpäirav (f>epecrdai KKmpevtjV 
irpäs TOV ijXiov. Sententiam hanc ab Empedocle et Piatone propositam 
ipse Aristoteles improbavit, de Sens. et sensili c. 2. 437* (cf. Theophr. 
de Sens. § 7 seqq.) longeque aliam proposuit {de An. ii. 7.418'').' Ideler 
rightly (cf. 374^ 22, 781» 3), however, holds that Aristotle is there, for 
his special purpose (i.e. elucidation of certain ' optical' facts), adopting 
the current view of o\jfis, which served his turn quite as well as his own 
view would, while avoiding unnecessary or irrelevant matter of dispute. 
^ See, however, § 7 supra, p. 18. 
' a-vprjivecrßai: the Greek word involves associations which are not 

contained in the English ' coalescence,' but which are vital for Aris
totle's argument. 
* elirep pfj irvpäs Ttjv S\jfiv ßereov, dXX' vSaros iräcriv, 77^^ 19; 780* 4 

f) TOVTOv TOV jioplov KivtjiTis opa(Tis, fj 8ia(j>aves äXX' ovx H iypöv, 438'' 5 
seqq. 
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medium of vision. Air, which is likewise diaphanous, might particular, 

conceivably have served for the purpose of an internal ̂""̂  "*?'. °̂  
r • - 1 1 . ^ rr g,̂ ^ which 

medium of vision ̂ ; but air is not so easily or conveniently is also dia-
as water packed into a small space and confined within a Fac°s°"̂  
capsule. A t all events, facts show that the water is in the which 
eye. W h e n eyes are decomposed or mutilated, that which eyê to be 
flows from them is seen to be water. In embrvonic eyes, «ssentially 

of water, 
too, this water is particularly cold and bright. In sangui- and also 
neous animals the white of the eye is adipose, simply in order Ĵ ê Ught-
to keep this water from becoming congealed. This same bearing 
object is effected by the hard scale on the eyes of bloodless this water. 

animals ̂. T h e function of this water in the visual organ J''?̂ '''̂ '̂ ^̂  

is as follows. T h e cause of sight is a Stimulus from the by cutting 

object propagated through the medium to the organ of^^^o°^'The 
vision. This is impossible without light. But light is water in 

required not only in the atmosphere without us but also secretion 
within the eye itself. Hence the external medium of^™™"^« 

vision, normally air, has its function taken up internally by 

another medium, water. T h e internal and external media 

are homogeneous in this respect that both are diaphanous, 

i. e. possess the one quality essential to the conveyance of 

the Visual Stimulus. T h e external light, which is the 

condition of seeing externally, is continued in this w a y 

into the organ. This must be done if the Stimulus is 

to reach ' the soul'; for the soul, or its visual organ, is not, 

to be sure, situated at the outermost extremity of the eye, 

but somewhere within^, rendering it needful that light 

^ In pronouncing here against air, Aristotle would seem to reject 
the theory of Diogenes of Apollonia, who made air constitute the 
essential organ of seeing, as of all other senses. 
^ 779* 15-28. ' Empedocles is not right in ascribing the yXavKorrjs 

(gleam) of some eyes to the fire they contain : the blackness of others 
to the greater amount of water. Such colours depend altogether on 
the greater or less quantity of water in the pupil. That eye is best 
which has the due proportion of water in it.' 
' What ' within' here means is sufficiently seen from 491'' 20 tö 

8* ivTos TOV 6<f)ßaXpov to pev vypöv, m ß\eirei, KÖpt]. It does not refer 
to the organ of sensus communis or imply that each organ—here the 
eye—is not per se capable of having the sensations which belong to it, 
or even that each special organ involves in its action the immediate or 
concurrent co-operation of the central organ. 
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should be conveyed to it through some medium. That 
light is really conveyed inwards in this way is proved by 

the accidental experience of those w h o have received 

a slash with a sword across the temple, severing 'the 

passages of the eye^' Such persons have experienced 

a brilliant Illumination, immediately followed by total 

darkness, as if a lamp had suddenly flared up within them, 

and then, all at once, gone out. W h a t really takes place 

in such cases is, that the diaphanous medium, the ' pupil,' 

which is a sort of lamp, is suddenly cut away. T h e water 

on which depends the continuation inwards of the outer 

diaphanous medium is, for Aristotle, secreted to the eye 

from the brain. T h e eye, like the organ of smelling, is 

formed by an off-growth from the brain ̂. For the brain 

is the moistest and coldest of all parts in the organism. 

F r o m this some of the purest of its moisture is conducted 

through the ' pores' which connect the eye with the 

membrane surrounding the brain ̂. Hence it is fitting that 

the organ of sight, being like the brain moist and cold, 

should have its seat near the brain. T h e eye in its 

embryonic stage is, like the brain, over-vnolst and over-la.rge; 

and again in its later development it, like the brain, gains 

in consistency, while it is reduced in size. 

Vision— § 5a. Vision is effected, according to Aristotle, by 

ofaprocess ̂  process from object to eye, not conversely*. Seeing is 
from object not the result of a mathematical or other abstract relation 

thrlugk between object and eye, such as the relation of equal to 

' 438'' 14 SoTe iKTprjßrjvai Tovs iröpovs tov opparos. Aristotle here 
speaks of Tröpoi: what were they ? Some think of the optic nerves, 
which are said to have been first known to Alcmaeon by dissections. 
Even if Aristotle did mean these by what he here calls iröpoi, we still 
must not imagine that he understood their function as nerves. Such 
knowledge did not come tili after his time. Cf. Dr, Ogle's note to his 
translation of Arist, de Part. An. ii, 10, pp, 176-7 : ' On the whole 
I think it is most probable that by jröpoi in this place (sc, de Part. An.) 
Aristotle means no more than openings orforamina'; but he goes on 
to add that, in our passage de Sens. ii and in de Gen. An. ii, 6, by Tro'poi 
are meant the optic nerves as anatomical phenomena, 
" 438I' 28, s 7̂ â 9 seqq, 
* ipäpev elaSexdpevoi n, ovk iKirepirovres, lOS'' 6. 
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equal. If it were so, the distance, for example, of the a medium. 

object should make no difference to vision, any more than J^^ p|̂ °'' 

it does to the equality of one equal to another ̂  The object to 

process from without is not, however, a conveyance of physich, 
äiroppoai, but a Kivrjais—more precisely an äXXoioio-is—in "°' merely 

the diaphanous medium between the. object and the eye. e. g. mathe-

A s to the nature of the Kivrjiris, as a fact of physics, modern ™*'j?̂ '' 

science has far outrun the simple and vague notions of Aris- But the 

totle. It is now known how light travels and is reflected: process is 
h o w rays from an object, directed through the refractive n°t one of 

, . , . emana-
apparatus of the eye, produce an image on the retina, tion, but 
which, since Descartes' ̂  time, has been recognized as °l ̂ } ^ ^ ^ 

' *̂  of Kivrjais. 
the cardinal objective fact for the explanation of vision. 
Thus the physics and the physiology of vision have been 
really harmonized, to some extent, as Aristotle tried but 
failed to harmonize them. But as to the nature of the 
further Kivrjais which connects the retinal image with the 
sensorium, or the magic change by which the retinal image 
in B's eye (as it appears to A ) becomes a field of vision (as 

it is for B ) ; h ow that which, externally regarded, is but 

a tiny picture is translated into a fact of consciousness, 

no more is known now than was known in Aristotle's days. 

§ 53. Biologically, the sense of touch is more important Compara-

than that of sight: it is the most fundamental of all the o/th™ "̂ ^ 
senses. It is the essential criterion of animal existence. senses. 

It sentinels and defends the seat of life, and without it taste 
animals would perish. Next to touch Stands taste in point biologically 

of vital importance: indeed it is according to Aristotle necessary 

a mode of touch. The other senses—smelling, hearing, and tL'^AeV' 

seeing—are not only biologically useful, and conduce to the senses 

preservation of the animal's existence ; but they also con- foTthdr 

tribute to its well-beinic on an implied higher level o{'̂ '̂ -̂̂ "̂J-S-
IT 1 Connexion 

development '•''. Creatures which, besides life, have sense- between 
locomotive 

1 Be Sens. vi. 446'' 10 seqq, 
^ See the Fifth Discourse of his Bioptrique. 
' De An. iii, 12, 434* 11 seqq, ; de Part. An. ii, 10, 656* 6 seqq, 

ocrav pfj povov tov ^ v äXXö ko» tov ev ̂ v fj (pva-ispereiKrjcfre' toiovto 8' iarl 
TO TWV dvßpiyrrav yevos' fj yäp povov perex^i tov ßelov tZv fjpXv yvcopipoiv 
Cäcav, fj poXia-ra iravrav. Cf, also Top. iii, 2, I18* 7 seqq. 
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power and perception possess a form of existence which is richer in 

sense-per- variety and more highly endowed in different degrees. 
ception in Q n the possession of locomotive power seems to rest the 
animals. -̂  
Both deve- need or chief usefulness of the externally ̂  mediated 
i^ufn" senses—hearing, seeing, and smelling. Accordingly the 
the animal internal principle or.seat of locomotion and that of sense 
Hence tiie ̂̂  general are for Aristotle the same—the heart, in sangui-
primary neous aulmals, and in non-sanguineous the ' part analogous.' 

sense- A s the locomotive faculty is developed and its powers 

'̂nd̂ th"°° differentiated, corresponding development seems to occur 
primary in the faculty of Sensation. It is to animals which possess 

locomotion locomotive power that seeing, hearing, and smelling are 
are identi- particularly important, enabling them to take timely precau-
calin . . , , . , , . -
animals. tions against danger, and to perceive their prey in advance. 
9̂ ,̂', But of all the senses which perceive through external 
mediated media, seeing is of highest biological as well as psycho-
sfght has logical importauce. In the latter aspect, i. e. in its bearing 
highest upon the development of knowledge and experience, the 

value! It superiority of this sense is most striking. Even apart from 
is in its ĵ g practical uses the exercise of the senses is desired by 
direct con- ;i . , , r r r • , 
sequences US for its own sake, that of the sense of seeing, however, 
higheŝ t inore than all the rest. For this most of all leads to 
value knowledge, disclosing to us multitudinous qualities of 
logicaiiy. things, and showing us their natures ̂. Its superiority to 
In indirect hearing is intrinsic and indisputable, as a vehicle of first-

quences, hand intelligence. Yet hearing m a y incidentally have 

herrir"̂ ' '"ore effect in education. Hearing is that which makes 
•is more leaming possible ̂ ; and it is through learning that general 

ps\xho- truths are chiefly reached, while seeing gives us the par-
logically, ticulars whence they are derived. Thanks to the fact that 

hearing all bodies are coloured, all are visible ; and it is chiefly by 
depend jjjg gense of seeine that w e perceive the common sensibles 
leammg ° '̂  
by oral figurc, magnitude, motion, number. Animals that can 
anTthe"°" remember distinct visible qualities of things störe up the 
use of knowledge thus derived, and from the storehouse of memory 
language. 

* All are mediated, not all externally mediated. 
'̂  Met. i. 980» 21-'' 26. 
° tö pavßdveiv: the Greek pupil was an ÖK/ioarijr. 
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experience is elaborated; from this and by this again comes 

scientific knowledge, which arises as the details of experi

ence become organized under general conceptions^. The 

matchless clearness and distinctness of visual impressions, 

to which all perceptions of form are primarily due^ renders 

these peculiarly suitable not only for being remembered 

but also for being arranged, i. e. grouped and classified, 

under such conceptions. Nevertheless, owing to the part 

played in mental development by teaching and learning, 

hearing, on which the use of language depends, has in some 

ways the advantage over seeing. Thus it is found that 

persons who are congenitally blind are intellectually better 

developed than those who are congenitally deaf (436" 15). 

§ 54. The evidential value of sight ̂  is in certain cases The 

superior to that of touch, and corrects the illusions of the evidential 
latter sense. For example, if two fingers of the hand are values of 

crossed, and a small object placed between them so as touching. 

to be in contact with both, it will to the sense of touch ̂,'̂ ?̂̂ '='°?̂  
Illusion ot 

appear as if two objects. T h e sense of sight proves that it the crossed 
is only one. T h e sense of sight is also superior to touch in g^fo^^ ̂ y 
purity; hence the pleasures of seeing are morally higher the sense 
than those of touching*. Possession of sight is ' more gthical' 
choiceworthy' than that of the olfactory sense ̂- Sight superiority 

b d n g our most ' evidential' sense {evapyearärrj) its results to touch. 

as affecting our fedings—exciting passions and emotions— ̂ '̂ ^̂  (,„, 

are proportionatdy vivid ̂. Passions or emotions arti- movements 

ficially stimulated through this sense approach nearest to änd̂ dete'r-
the impressiveness of reality. T h e ideas of danger which mines our 

, ... . ,. 1 r . . notions of 
It conveys inspire fear with an immediacy and force not to direction. 
be equalled by those of the other senses ̂. Sight, too, is of Illusions of 
^ 981* 5 oToi/ e'x ttoXXSk rfjs ipireipias ivvorjpaTav pia KaßoXov yevtjrai 

irepl tS>v öpoiav imöXrjyjfts. ^ Top. ii. 7. II3* 31' 
^ Cf. 460'' 20,956* 36, loil* 33, Heraclitus {apud Polyb. xii. 27,Fr. 

XV, Bywater) says ocjjßaXjxal tüv arav aKpißiarepoi päprupes, an opinion 
founded on the theory that the eyes contain more fire, 
* N.E.-x.. S- 1176^ I. 
' Pket. i. 7. 1364a 38. ' Probl. 886^ 10-37. 
^ Cf. Horace, Ars Poet. 180-1: 

Segnius irritant animos demissa per aurem. 
Quam quae sunt oculis subiecta fidelibus. 
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sight, not primary importance as directing our movements in space ^-

proper •'•̂  '̂  b y this sense that the notions of 'before' and 'behind' 
mxrirjrd, ^rc determiued. IVIoving ' forward ' m e a n s moving in the 

objective direction in which the eyes naturally look. ' E v e n crabs 
matters, which m o v e sidewards m a y be said in a w a y to m o v e 

Äj/aKOT of forward, since they m o v e in the direction in which their 

t°hir:':;'eyes naturally look.' 

nitudes. Y et this sense, too, is subject to illusions, as is every 
W e all see > ' j ^ j 
the sun as individual sense taken b y itself w h e n it refers its immediate 
only^ d a t u m to an object^. T h u s regarding the fact that the 
diameter. colour Seen is white, the sense of seeing is almost incapable 
touch err °^ error: but as regards the distance at which the white, 
regarding referred to an object, is from us, or as regards the object 

'Common to which it is referred, error is frequent. So, too, with 
Sensibles' j-egard to the magnitude of objects. T h u s the sun's disk 
m general. , . ^ . 
Such are appears almost invincibly as if it were but a foot wide. 
errors of This impression is not due to any pathological state, nor is 
inference it the result of scientific ignorance on our part^. In the 
sense° ^cst of health and with sound knowledge of the facts, this 
perception. jg fhe m o m e n t a r y impression given us b y sight as w e look 

knew at the sun *; and thus it is that w e are liable to err as 
nothing of j-egards each and all of the ̂ common sensibles.' Such errors, 
colour- ° 
blmdness. howcver, as well as those committed in attributing the 

immediate data of sight to wrong objects, are not really 
errors of vision: they are errors of judgment. Surreptitious 
judgments tend to b e c o m e inextricably mixed up with the 
immediate impressions of seeing as of other senses. O f 

errors arising from colour-blindness, or of this phenomenon 

itself, Aristotle seems to have had no notion. 

Tl™-̂ ^ ( h 55- ̂  remarkable case of Illusion is referred to in the 

' B e Incess. An. 712^ 18. 
^ &cnrep tÖ öp5y {e'jrî  roO iSi'oi) dXrjßes, el S' avßpiairos rä XevKäv rj pfj, ovk 

dXrjßes dei, 430*" 29 (we must either read so, inserting e'rri or Trept before 
tov ISiov, or at least make the gen. one of ' respect.' It goes with the 
predicate. ' The seeing of the particular quality' is an ungrammatical 
translation): cf. 428'' 18, 442^ 8. 
' Galen observes the Omission on Aristotle's part to determine any

where the manner by which we perceive the position, magnitude, and 
distance of objects. Cf. Galen, de Placit. Hipp, et Plat. § 638. 
* 458^ 28. 
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Meteorologica ̂. ' Owing to the feebleness of the visual ray halhcina-

(ö\/fts) it is often refracted by the air even when not Condensed ''°",^. , 
"̂  explained. 

in the w a y described. Such was the case in the stränge The two 
experience of a certain person whose sight was weak at^JJ.X°Tn 
the time, and to w h o m , as he walked, it appeared as if the same 
his o w n image always preceded him, and kept looking back if one 
towards him ̂. This Illusion was due to the visual ray eyeball is 

. •' displaced 
being bent back from the air around him which (just as by the 
distant, or thick, air often does) became like a mirror, so se'?objIcts 
that the ray could not displace or penetrate it, and hence doubied. 
was compelled to return to the eye ̂. S o capes at sea persons 
sometimes seem raised above the water, and heavenly ^™'^'" ̂ , 
, ,. , , , . , very small 
bodies loom larger w h e n near the horizon. In the hand. 
Problems * — a n un-Aristotelean w o r k — m a n y curious but i"t°̂ 'eated 

•̂  persons see 
trifling remarks occur on this and similar subjects. T h e objects 
most important concern {a) the difficulty, or impossibility, ̂ piäna-^ ' 
of moving one eye voluntarily without at the same time''°°°fi'^'s-
moving the other in the same w a y ; {b) the fact that one discems 
object appears as two to a person w h o b y inserting the ̂ '''̂'g'̂'-
finger beneath the eyeball displaces it ̂ ; (c) that myopic line better 
persons write in very small characters; [d) that objects 'es xhe 

appear multiplied to persons in a State of intoxication or p-'"'̂  and 

mental distraction ̂ ; {e) that straightness in a line is better npeaßirrjs. 

discerned with one eye than with two, which is explained 

by reference to the necessary convergence of rays from 

both eyes w h e n both are used; (/) that 6 p.v<ü\jr brings 

objects near in order to see them, while 6 irpeaßvTrjs holds 

^ iii, 4, 373'' 2-10. 
^ This (as already remarked, p. 67) reminds one of the ' Doppel

gänger,' or the' Brocken-spectre.' 
^ What is very remarkable here is the seemingly frank acceptance 

by Aristotle of a theory of vision warmly repudiated by him in de 
Sens. ii. W e must assume that he in such cases expresses himself 
firom the populär point of view. So we have to speak of the sun 'rising' 
and 'setting.' * 957" 38 seqq. 
' Also referred to de Insom. 461^ 30; Met. x. 6. 1063» 6-10. 
° This phenomenon is explained by comparison with the illusion of 

the crossed fingers representing one object as two. The Kivrjais does 
not come from each eye to the same part of the soul, which accordingly 
sees twice. The ' different parts of the soul' thus represent what we 
might think of as non-identical parts of the retinae. 
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them at a distance. In the tract on Dreaming illusions of 

sight are mentioned which, however, are, it is stated, really 

errors of judgment for which the sight per se is not to 

blame. Such are hallucinations, and the illusion of those 

on ship-board to w h o m the shore, not the ship, seems to be 

in motion. Aristotle says also ̂  that defects of long and 

short sight are due not to anything wrong with the soul, 

but to defects in the visual organ itself. If an old man 

could have a young man's eye he would see as well as the 

young man. The sensory weakness of old age is caused 

not by an affection of the soul itself, but by an affection of 

that wherein the soul resides; as happens in cases of 

intoxication and illness. 

1 4081" 21. 



THE ANCIENT GREEK PSYCHOLOGY 

OF HEARING 

Alcmaeon of Crotona. 

§ I. ' We hear with the ears, says Alcmaeon, because they Function 

have vacuum in them ; for this (vacuum) is resonant. T h e oJ^eanng 
sonant object produces sound in the cavity (of the outer Air within 

ear), and the air (of the intra-tympanic ear) re-echoes (to factra of 
this sound) ̂.' T h e effect of the external sonant obiect Ĵ earing: 

by this 
is first conveyed to the hollow Chamber of the outer, i. e. extemal 
the extra-tympanic, ear, from which the k^vöv, or air of the y°"berate"d 
intra-tympanic ear, takes it up and reverberates it to the to the 
' point of sense,' which for Alcmaeon was the brain, or in 
the brain ̂. 

§ 2. 'Alcmaeon says that w e hear by means of the vacuum The aevöv 

within the ear, for this it is that transmits inwards the ̂ p for 

sounds (which c o m e from without) at every Immission of ̂ ''̂ ""'̂ °°-

the soniferous air-waves (into the outer ear). For all vacua 

are resonant ̂.' I have chosen here the text of Pseudo-

Plutarchus, which gives Kivd, instead of that of Stobaeus, 

^ C£ Wachtier, Alcmaeon, p. 40; Diels, Box. 506. 23; Theophr. 
de Sens. 25 dKoieiv pev ovv cjjrjai toIs axrlv, Siört Kevov iv airoXs iwirdpxei' 
toOto yäp rjxeû . cpßeyyeo'ßai 8e r^ KoiXoä, tov depa S* dvrrjxeiv. 
^ Diels proposes two different corrections—toSto yäp vxe'iv [0öey-

yeaßai] Sia tÖ koTXov, and Toiro yäp rjxovv (pßeyyecrßai 8iä to koiKov. 
Neither is necessary. The subject of <j>ßeyye<rßai should be taken quite 
generally, as if = tö \j/orf>ovv. Diels renders our text—' sonum autem 
edere (sc. tö Kevov) cavo, h. e. propter cavernam auris interioris.' But 
if Kevov here = 6 dfjp, as would seem from Arist. 419* 33, the form of the 
sentence forbids us to regard it as subject to ipßeyyea-ßai. Nor can tm 
koiXm be the hollow of the intra-tympanic ear; it is rather the external 
meatus, with the apparatus in general by which the vibrations of the 
outer air are caught and conducted inwards to the tympanum. Philipp
son (uXij dvßpunrivrj, p. 107) saw this when he (unnecessarily however) 
proposed KÖxXm for /coiXa here. 
' Diels, Box. 406'' 21, Aet. Plac. iv. 16. 2 'AXKpaimv aKoveiv fjpäs rm 

K€vt̂  t£ ivTos TOV ÖtÖs' TOVTO yäp elvcu, TO Sirjxovv Karä ttjv tov irvevparos 
eiaßoX^v' irdvra yäp rä Kevä ̂ x*'« 
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which gives KotXa, agreeing in every other respect. As 

Wachtier says, the Kevov and the ärjp are here equivalent 

terms. H e quotes most appositdy Arist. de A n . ii. 8. 

419'' 33 ''̂  ̂ ^ Kivov opd&s Xiyerai Kvpiov rov aKOveiv' boKei 
yäp elvai Kevhv ö a^p. But here the ä-qp in the koZXov or 

outer part of the ear must be distinguished from the ä-fjp 

or Kivöv of the inner part. T h e former receives and intro

duces the sonant Stimulus from the atmosphere; the latter 

Catches it up and transfers it to the brain. T h e trans-

ference is referred to in Theophrastus by ävrrjxeiv, in the 

passage from Aetius by birjxovv (with the use of which 

compare tö bioap.ov, rö biaipavis, and, especially, rb birjxes— 

late terms used to signify the respective media of odour, 

colour, and sound). T h e simple rjxeiv in both passages 

denotes the action of the air within the ear—as of confined 

air generally—in taking up, or ' echoing,' sound, apart from 

the notion of transmitting it. N o better commentary on 

these extracts can be found than that contained in Arist. 

de A n . ii. 8. 419'' 33-420* ig. Cf. infra § 20. 

Alcmaeon § 3. Alcmaeon was, says Wachtier, the first w h o 

thefoma^- attempted to explain the phenomenon of sound and our 
tion of the perception of it by reference to the structure of the ear 

deter- itsdf, and the manner in which this was affected by air 
mining jn motion from without. Empedocles to some extent 

ear not a follows or agrees with him. Their successors generally 
mere regard the ear as little more than a conductor of air to 
conduit. ° r 1 1 1 !• 

the sensorium, most of them holding sound, as a perception, 
to result from a percussion of the brain or other inward 
organ by the air thus conveyed through the ear \ 
^ In the passage from Aetius irvevpa cannot mean ' breath,' yet it is 

scarcely identical with dfjp. It appears to signify the latter set in 
motion by the extemal sonant object, and entering, with its sound-
waves, into the external ear. Cf. Pseudo-Hippoc. de flat. 3 (vi. 94 l) 
irvevpa Se ro pev iv roiai aaipacn (pvaa KaXeerai, to Sc €̂ ü> rav (Ttüpdratv 
dfjp, from which it appears that irvevpa was treated as the general term 
for air by some writers. Cf. the use of crvprftvTov irvevpa in Aristotle, 
In connexion with the meaning of irvevpa here one may perhaps 
quote a curious Observation of Aristotle, Hist. An. i. 11, 492* 13, 
respecting Alcmaeon: KecjiaX̂ s p6piov, Si' o5 dKovei, awvovv, tö ous" 
'AXKpaiaiv yäp ovk dXrjßij Xeyei, (pdpevos dvairveiv ras aiyas Karä rä Sra, 
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Empedocles. 

§ 4- ' Empedocles teaches that hearing is caused b y the Function 

impact of the air-wave against the cartilage which is^?l°''g^" 
, , . , . , .,, . Ol hearing: 

suspended within the ear, oscillating as it is Struck, like the ̂ o«^ 
a gongi.' For xoi-SpöJS" oir̂ P (Plut.) Stobaeus has xô -Sp«? Ä'wUhin 
ovirtp. A variant is KoxXicabei, for which Pseudo-Galenus, *s ear. 
Bist. Phil, (referred to by Karsten, p. 483), gives Koy^icLba ^pL*^"^ 
Xovbp<ä, 'the spiral-shaped cartilage.' Zeller thinks that ?°'='̂ = 
,. , , , know 

Kiübüjv here means a trumpet, not a gong or bell. But of the 
while ' trumpet' might describe the shape of the oitter ̂ f™̂ "̂'̂ ^ 
ear, or ' concha,' it is not suitable for what seems to have internal 
been before the writer's mind in the above passage—some- ̂ "' 
thing inside the ear which oscillated freely to the impact 

of air-waves. T h e main point, as Karsten remarks, is that 

'Empedocles appears to have regarded hearing as con-

ditioned b y the external air-wave, or wave of sound,' in 

contact with the ear, and b y the resonance of a certain 

part of the ear itself In hearing, the airoppoiai were simply 

' air' or particles of air. For the meaning of xovbpos, cf. 

Arist. Hist. A n . i. 11. 492* 15 airö? be ̂ epos rb p.ev (sc. the 

intra-tympanic part) ävdwpiov, rb be (sc, the 'concha') 

Xo^oV oXou 8' €K xoj'S/3ou Kai aapKbs a^Keirai—that is, the 

whole of the external ear, for he proceeds: eiaut be rr\v 

jxev <j>vaiv ex*' °^°^ "' arpofxßoi (i. e. Spiral shells, koxXiqi, 

eXiKes) rb 8' eaxarov darovv ofioiov rö! mti (i. e. the bony part 

farthest in resembles the external ear in form) eis 0 &airep 

äyyeiov eaxarov ä(f)iKve'irai 6 \j/6(f)os. It is from arpöfjißoi here 

From this it might seem as if Alcmaeon actually held that the resonant 
medium—the Kevov—received its Impulse from the breath—perhaps the 
air in the Eustachian tubes—which, therefore, would be the meaning 
of irvevpa in the passage of Aetius, Aristotle would hardly—it may 
be argued—have insisted as he does against Alcmaeon that the ear 
is äirvovv, unless the latter had been known to hold this stränge view. 
Such an idea about ai-yes would have given Alcmaeon the Illustration 
wanted to confirm his exposition of the above view of hearing, 

1 Diels, Dox. 406»"'' 16, Plut, Epit. iv, 16, Stob. Ecl. 53 ; Karsten, 
Emped., p. 483 'E/in-eSo/cX̂ i tijv dKofjV yiveaßai Karä irpöcrirraaiv irvev
paros TÖ x°v8pco8ei, oirep (prjo-iv î rjprijaßai ivros rov airhs Ka>8a>vos b'iKrjV 
alaipoüpevov (cai TVirrdjievov. 
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that the gloss KoxXt(Ji)8ei would seem to be derived. How 

far Empedocles attempted (like Aristotle) to distinguish 

between inner and outer ear is not piain; yet everything 

depends on our knowing this if w e are to understand him. 

It is probable, however, that by the x°^^P°^ ^^ meant 

s o m e structure which he found by dissecting the internal 

ear. Neither he nor yet Aristotle seems to have had any 

accurate knowledge of the 'ossicles'—the malleus, incus, 

and stapes—in the tympanic cavity, bridging the w a y from 

the tympanic m e m b r a n e to the fenestra ovalis, and trans

mitting vibrations from the one to the other. This being so, 

the use of the word aliapoipLevov here is the more curious. 

' Empedocles says that hearing results from the sounds 

Coming from without, whenever the air, being set in 

motion b y the voice, rings within (the ear). For the 

organ of hearing, which he terms "the fleshy bone," is 

a sort of gong which rings internally. T h e air, when it 

is set moving, beats against the solid parts, and thus 

causes the ringing sound V T h e ' solid parts ' are the 

same as the ' gong'. W e notice that dxoTj is used in two 

senses here; first of the hearing, secondly of the organ of 

hearing. r\xdv and J\xos are used with special frequency 

of ringing sounds, but particularly of those which rever-

* Cf. Diels, Box. 501-2; Theophr. de Sens. § 9; Karsten, Etnped., 
p. 483 TjjV S" dKorjv dirä tS>v ê aßev yiveaßai ̂ 6(j>a>v, orav 6 dtjp viro ttjs 
fpavfjs Kivrjßels fjxn ivros' aairep yäp eivai Ka>8a>va räv laav ̂ x"" [''"'' ̂'̂'̂  
TjXOvvra ?] T17V dKofjV, rjv irpoaayopevei adpKivov Ŝ ov [öoToijv]. Kivovpevrjv 
\Kivovpevov ?] Se iraieiv rov aepa irpos rä arepeä Kai iroielv rjxov. Such is 
the text as suggested by Diels, Dox. I. c. H e has not {Vors., pp. 177, 
209) adhered to his previous Suggestion of öo-roOv for Sfov, but, as the 
sense requires reference to the inner not the outer ear or ' concha,' we 
must accept some such correction or force the meaning of ofov beyond 
what it can bear. With regard, however, to Diels' eaa fjxovvra for laav 
TJxov, is it necessary ? He explains (Vors., p. 209) (cäSuv" o-apKivor ofor 
thus : ' das Gehör ist gleichsam eine Glocke der gleichgestimmten (?) 
Tone. E r nennt es fleischigen Zweig.' Keeping 'laav, then, we might 
suppose the meaning to be that the «mSav took up and rang to the 
î (!0oi with which it was framed by nature to harmonize, or was, as 
Empedocles would say, ̂ vpperpos. There are sounds which we cannot 
hear, as there are colours which we cannot see, though other creatures 
may hear or see them. 

file:///Kivovpevov
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berate within a' cavity. Hence they are here employed 

with idiomatic propriety for the \j/6<f,os, or ' external' sound, 

reverberated within the aural cavity. W h a t distinguishes 

Empedocles' doctrine from that of Alcmaeon is the ndbrnv 

interposed by the former between the outer and inner 

stages through which sound-vibrations pass before reaching 

consciousness. For both philosophers air is the vehicle of 

sound. According to Alcmaeon the air in the outer ear 

is set moving by the i/fo'̂ os, and in its turn sets in motion 

the air in the inner Chamber, which transmits the Vibration 

to the brain. According to Empedocles, as the organ of 

vision contains a lantern, so the organ of hearing contains 

a bell or gong, which thê /fo'̂ oy from without causes to ring: 

this ringing, as w e are vaguely left to suppose, being 

conveyed inwards by a subsequent process to the * point of 

sense,' and the feeling or perception of sound being thus 

awakened. 

§ 5. ' Empedocles explains hearing by stating that it is Theo-

due to intra-aural sounds. But it is stränge of him to criticizes 
suppose that he has m a d e it sdf-evident h o w w e hear, Empe-

. docles 
by merely stating this theory of a sound, as of a gong, theory of 
within the ear, For suppose that w e hear the outer sounds ̂ ^™.g i 
b y means of this gong; by what do w e hear the gong itself, that hears 
w h e n it rings ? For this—the very point of the whole LoJJ^^^"^ 
inquiry — is neglected by him^,' Karsten too hastily 

inferred from eaanöev here that this, not ê oidev, should be 

read in the former passage, Theophr, de Sens. § 9, äirb r&v 

ê coöev yjroifioiv. But probably two different sorts of i/fo<̂ ot 

are referred to in the two different passages : the i/fo'(̂ot 

Coming from sonant objects in the outer space around us, 

and the yfrocpoi m a d e within our ears by the ' gong,' T h e 

latter are here referred to, where Theophrastus with the 

art of a dialectician pushes the difficulty of such materialistic 

psychology h o m e against Empedocles, T h e ' gong' rings 

^ Theophr, de Sens. § 21 ; Diels, Dox., p, 505 äXXä Trepi pev rfjv dKofjv 
orav diroSö, to'is eacoßev yiveaßai ̂ 6(j>ois, aroirov tö o'ieaßai SfjXov eivai iräs 
oKovovaiv, ev8ov iroifjfxavra yj/oipov &airep KotSorvos. rav jiev yäp ê(i> 8i 
eKeivov dKQvopev, eKeivov Se ̂ |ro<j>ovvTOs Sta-Tt; tovto yäp avro Xeiirerai 
CrjTeiv. "Eaaißev rather should be ê adev. N o sound comes from within. 

BEARE H 
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to the outer sounds: but to us the .sounds of the ' gong' 

itself are a fresh incognitum: h o w do w e hear them ? With 

another gong ? 
Object of § 6. ' Empedocles treats of all the special senses according 

Emp^" to t'̂ ^ sds:i& principle, and teaches that w e perceive by the 
docles' ex- fact of the äiröppoiai fitting duly into the pores of each sense-

of̂ the'°" organ. W h e n c e it happens, according to him, that no one 
distinctive geuse cau discem the objects proper to any other, inasmuch 
quahty . • •• • 
of each as the pores in the organs of some senses are too wide, m 
obiecU) those of others too narrow, for the allen sensible object which 
emana- should enter them, so that in the former case the emanations 
does the°^ from the object pass right through without touching, 
principle while in the latter they are not able to effect an entrance 

perceives at alP.' Empedocles and his reporters have given us no 
hke' bear j.ĝ j ̂ ^^ ^q ̂ ^ various ways in which his principle that 
on Empe- ^ . r r 
docles' ' like is perceived by like' was carried out by him in the 
hearingV psychology of perception. W e can only conjecture how 
Theo- ^ he would have applied it in the case of hearing. Probably 
critkism. the äiröppoiai of sound, being air,' fit' the pores of the ear 

qua containing air essentially. T h e principle itself is 

a deduction from the metaphysical theory that' like affects 

like,' and seems intended merely to procure for the latter 

its psychological application ̂. T h e smallness of the part 

actually given to it in practice, in reference to hearing, 

however, is only one a m o n g m a n y instances, ancient and 

modern, of the difficulty of bringing metaphysical theories 

to bear in any real w a y upon concrete psychical facts. 

Theophrastus, whether fairly or not, criticizes its applica-

bility here, as follows: ' It is not by sound (i/fo'</)&)),' he 

says, ' that w e perceive sound, nor by odour that w e 

perceive odour, nor by the homogeneous sensibles in 

general that w e perceive the homogeneous, but rather 

b y their contraries, so to speak. For the sense-organ 

which is applied must be itself indifferent [äiraßrj) in its 

nature. W h e n indeed there are actual sounds within the 

' Theophr. de Sens. § 7 ; Diels, Dox., p. 500. 
' Cf. Theophr. de Sens, § 2 'EjijreSofcX̂ s Se jrejpärat Kai Tavras (sc. rar 

alaßrjaeis) dvdyeiv eis Tqv öpoiSrrjTO, 
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ears, or actual taStes in the organ of taste, or odours in 

the organ of smell, all these senses become deadened to 

their office ((ccüĉ o'repat), and this the more, in proportion 

as they contain more of their respective "similars"^.' 

From this criticism it would at least seem as if Empedocles 

had endeavoured to give to his principle of similia similibus 

practical effect. But we have no direct means of judging 

such attempts or of estimating the faimess of the criticism 

of Theophrastus. For a similar difficulty as to the applica

tion of the principle to the theory of vision, cf. VISION, § ii, 

p. 22 supra. 

Democritus. 

§ 7, In explaining seeing Democritus assumes beiKeXa (as Function 

eT8a)Xa, see p, 29 n, 3) to pass from the object to the eye. In ̂ he°ann^ 
explaining hearing he makes the analogous assumption of according 

' sounds' {(poüvai), as particles thrown off by the sonant body crftus.™ ' 
and conveyed by the medium of the air to the ear, and Hearing is 

through it' to the soul.' The sound is a ' stream of atoms ̂ ' contact 
which sets the atoms of the air in motion, and, joining itself ̂ t̂ween 

with these according to similarity of shapes and sizes, makes of sound 

its way into the body to the soul. Its chief, but not sole, ̂ jq!!^^ 

entrance is through the orifice of the ear. His theory of the air into 

sound is more reconcilable with his doctrine of primary by the ear 
and secondary qualities than is his theory of seeing. orifice) and 

' H e explains hearing somewhat in the same way as other atoms in 

writers do. For he says that the air, when it rushes into ^^" 

the vacuum of the ear, produces a motion there; only that 

it enters likewise at all parts of the body, but in a special 

way, and in greatest quantity, through the ears, because 

there it has the largest vacuum to pass through, and 

remains least stationary. Wherefore one does not per

ceive sounds with the rest of the body, but only with 

the ears. W h e n once it has entered it is dispersed, 

owing to its rapidity; for vocal sound (physically con

sidered) is due to the air being Condensed, and entering 

with force. Accordingly, as he explains sense by contact 

externally, so he explains it as due to contact internally. 

^ Theophr. de Sens. § 19. '̂  See infra § 9, p. 102. 
H 3 
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Conditions One hears most acutely if the external membrane is dense, 

hearing. "̂̂ ^ the vessds {(pXißia) empty and as free as possible 
from moisture, and if, moreover, they are well bored, both 

in the rest of the body and in the head and ears; and 

if, in addition, the bones are dense and the brain well 

tempered, and the parts surrounding it as dry as possible. 

For thus the vocal sound enters in one volume, as it passes 

in through a vacuum large and without moisture and well 

bored; and is dispersed swiftly and equably throughout 

the body, and does not slip out and a w a y V While 

Democritus agrees with others in the main, his theory has 

the peculiarity of making the Stimulus of hearing affect not 

merely the organ of hearing proper but the whole bodily 

organism. O n this point Theophrastus afterwards directs 

his criticism, and to this he here draws attention in the 

words irXrjv on Kre. For Democritus' reduction (in which 

most (jivaioXoyoi agreed) of all senses to modes of one, viz. 

touching, cf. Arist, de Sens. iv, 442* 29, It is a question 

what the 'external ttiembrane,' on the irvKvdrrjs of which 

hearing so much depends, means. It does not seem to be 

the tympanum, as, from the tenor of the passage, density 

of this would appear to be an obstruction to the entrance 

of the äiqp, and therefore to hearing, It is rather the 

membranous covering of the inner surface of the concha, 

which has for its office to collect and condiict the dijp 

inwards, The irvKvdrrjs of this would (from Democritus' 

Standpoint) prevent the ärjp from slipping through and 

being lost (bieKiriirreiv) before it could pass inside and effect 

its purpose. 

Thepeculi- § 8. 'In this Democritus is as indefinite as other philoso-

Democri- phers, but the Strange and peculiar point in his theory is 
tus' theory the entrance of sound at all parts of tlie body, and its 

criticized dispersion through the whole body after it has entered 
by Theo- jjy thg organ of hearing; just as if this sense of hearing 

^ Theophr. de Sens. 55-6; Diels, Dox., p. 515, Vors., p. 391; Mullach, 
Democr., pp. 212-13, 342-4- The translation is from the text as given 
by Diels Vors., keeping irvKvovpevov, which suits dßpöov a little below, 
but rejecting Schneider's rfj dKofj for Kai. 
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were effected not by its proper organ, but by the body as phrastus. 

a whole. For even if the whole body is sympathetic to the ̂ °wf"'^^^ 

Operation of the organ of hearing, it does not follow from criticism. 

this that the whole body has the sense of hearing. For it 

is sympathetic to the Operations of all the senses alike, and 

not only to those of the senses, but also to those of the 

soul. Such then is Democritus' account of seeing and 

hearing. T h e other senses he explains in about the same 

fashion as that in which most other philosophers explain 

them ^' 

§ 9. In the above extracts from Theophrastus the par- Object of 

ticular object of hearing is referred to as (p^vi^—voice or^^^^^^^' 

vocal sound. This word is not of course equivalent to Hearing is 

sound in general, but it is taken, as often, for the leading ̂ ai sense,' 
type of sound ̂- It is chosen simply because speech is one Sound is 

. • -1« ! . , ( - ,^ Stream 
of the most interesting and important kinds of sound. of atoms. 
Democritus and others regarded sound as affecting the ̂ °*j'''^ 
auditory apparatus materially or mechanically, in the form atoms 
of an inrush of air. Sound is a stream of atoms emanating anTireTir 

^ Theophr. de Sens. 57 ; Diels, Dox., p. 515, Vors., p, 392 ; Mullach, 
Democr. 213-14, 345. Theophrastus overlooks the fact that Democritus, 
according to the previous statement of Theophrastus himself, denies 
that we hear with the rest of the body, and gives the reason why we 
do not. Mullach renders the words irdaais yäp toCtö ye öpoias iroie'i, 
Kai ov pövov Tals alaßfjaeaiv dXXä Kai t§ '^vxfj: ' enimvero Omnibus 
(sensibus) hoc similiter ascribit, neque his tantum sed etiam animae,'' 
making the subject of iroiel Democritus instead of aapa. The tovto 
ye iroie'i merely = avpirdaxei, which Theophrastus has not wished to 
repeat, Mullach seems to think that we have here a general reference 
to the way in which Democritus explained all the senses and the 
soul materially. What Theophrastus means is that Democritus has 
just as good or bad reasons for diflfusing the Operations of the other 
senses over the whole body, as for doing this with the sense of hearing. 
In all these Operations the whole organism by sympathy has a part, as 
in psychical Operations generally. If, however, as Theophrastus would 
argue, the whole body cannot on this account be said, for example, to 
see, neither can the whole body be said to have the sense of hearing. 
For the possibility of sensory function without sense-organs or even 
nerves, see Haeckel, Origin and Development of tke Sense-organs, 
and G. J. Romanes, Mental Evolution in Animals, p. 81. 
^ Cf. Plato, Ckarm. 168 D olov fj dKofj, ([lapev, ovk aXXov nvbs rjV ä/coi) fj 

<fia>vijs. rj yap ; Nai. 
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broken up from the sonant body and causing motion in the air 
by them between this and the ear. The sound atoms are not sup-
into like , , p 
forms and posed to rcach the ear alone, but together with air frag-
thTear,'"̂ '' ments which resemble them, These fragments, following the 
Explana- law that like consorts with like, come together according to 
pi°ch°and̂  thdr similarity of shapes and sizes, Probably the purity of 
purity of sounds depends on the similarity, the pitch and volume on 

the magnitude, of their constituents, ' Democritus says that 

(when sound is produced) the air is broken up into bodies 

of like form, and, thus broken, is rolled along by and with 

the fragments of vocal sound \' Epicurus says of ̂ aivr] that 

' It is a sti-eam sent forth from creatures uttering a voice, 

or from objects which make a ringing sound, or a noisel' 

In terms precisely equivalent to those ascribed to Demo

critus (from w h o m no doubt he borrowed his views of the 

physical nature of sound), he states that this stream (not 

the ' air') is broken up into ' bodies of like form,' W e are 

left in little doubt what pev\).a—the stream—meant: Gellius, 

Noct. Att. v, 15, speaks of it as pevpa ärdixcov (according to 

the probable conjecture of Burchard, accepted by Mullach 

and Diels, of äT6p,a>v for Xoyiüv). The nature of ̂ cokij, as 

resulting from a blow {irXijyrj) Struck on a portion of ärjp, is 

dealt with more in detail by Plato * and Aristotle. W e have 

no further particulars than those above given to show us 

what the views of Democritus were on the nature of sound. 

•̂  i.e. the atoms sent off by the sonant body. Cf. Diels, Vors., 
p. 389; Plut. Epit. iv. 19 § 3 ̂ rjpÖKpiros Kai tov depa cprjalv eis öpoioaxfjpova 
ßpvirreaßat aatjiara Kai avyKaXiv8etaßai rois iK rfjs (jicövfjs ßpavapaaiv. For 
opoioaxf/pova cf. Theophr. de Sens. § 50 ai (ftXeßes ^ai) Karä tovs 
otpßaXpovs eiöelai Kai avmpoi, las öpoioaxrjpoveiv (='tO conform') Toir 
diroTVirovpevois' rä yäp ofidtpvXa pdXiara eKaarov yvatpl^eiv. T h e ßpavapara 
depos here are öpoioaxfjpova with those e'« (pavris, the atoms from the 
sonant body. If the latter are homogeneous, those into which they 
mince {ßpinrreiv) the air are also homogeneous. Cf. Arist. 419'' 23 tijv 
ßpvy^iv TOV dipos. 
" Plut. Epit. iv. 19; Diels, Dox., p. 408 'EiriKovpos tijv cj)a>vfjv eivai 

pevpa iKirepiröpevov diro rav (jiOiVOVVTtav fj fjxovvrav ̂  \/̂ o(̂ ouvtü)V' Toüro Se 
tÖ pevjja eis öpoioaxfjpova ßpvirreaßai ßpavapara, 
' For the expression pevpa applied to 4>">vfj, cf. its application to 

Xöyof by Plato, Soph. 263 E tö Se' y' dir' iKeivrjs [rfjs V'VX'I^] ß^vpa Siä toü 
aröparos läv perä (jißöyyov KfKXrjrai Xöyos. 
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Anaxagoras. 

§ IG. ' Anaxagoras held that sense-perception is effected According 

by the action of contraries ̂  upon one another, for like is phrlistuT 
unaffected by its like ... on this same principle he explains Anaxa-

smdling and hearing^, the former taking place together fpp̂ ês the 
with respiration (Inhalation), the latter by the fact of sound P"°'=.'P'! 

entering and making its way through the ear to the brain: perceived 

for the bone which encloses (the brain) forms a cavity into \l""'^l^ 

which the sound rushes ̂.' Large organs better perceive Hearing. 

great and distant objects: small organs the small and a^mals 

near objects. ' The larger animals have more sensory ̂ '"̂  '̂ ŝ̂ '' 
. Organs 

power, and in a word sensory power is proportionate to have the 
the magnitude (of the organs of sense). For all animals o^r oü£s 
which have large, clear, bright eyes see large objects and in per-
see them at long distances, while those which have small senToif 
eyes see contrariwise : and it is likewise in the case of q̂ l̂ities 

hearing. For the large animals hear the great sounds volume. 

and those Coming from afar, while the small sounds escape 

them, but small animals hear the small sounds and those 

close by them *.' 

§ II. ' W h e n Anaxagoras states that the larger animals Theo-

have greater sensory power, and, in a word, that sensory examSes 
power is proportionate to the magnitude of the sensory Anaxa-

organs, the question arises: if this be true, whether have ftâ ement 

the small animals or the large animals the more perfect "̂ '̂ ̂,"'" 
. mals have 

sense ? For it would seem to be a mark of more exact alaeijais in 
^ In this principle Anaxagoras followed Heraclitus, and probably 
Alcmaeon. 

'̂ How the principle is applied to hearing Theophrastus does 
not say. 
' Theophr. de Sens. §§ 27-8; Diels, Vors., p. 323 'Avâ ayöpas Se 

yiveaßai pev rols ivavriois' to yäp o/xotov diraßes viro rov öpoiov . . . 
waavras Se K(ii 6a(j)paiveadai Kai dKoveiv ro pev apa rg dvairvofj, tö Se t(S 
SiiKveiaßcu tÖv •̂ öcfiov dxpi tov iyxeC^dXov' ro yäp irepiexov darovv eivai 
KoTXov, eis S ipiriirreiv rov ^öipov. With Wachtler {Alcmaeon, p. 42) 
I have taken töv iyKecjyaXov as object of irepiexov. 
* Theophr. I.e. § 29; Diels, Vors., p, 323. T h e text translated is that 

given by Diels with Schneider's insertion, accepted by Diels and 
based upon Theophr, § 34 tö piyeßos rarv aiaßrjrrjpiav. 
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proportion sensory power that the small objects should not escape it ^, 

magnUude, ̂ '̂̂  ̂ t is not unreasonable to suppose that the creature 
(Perhaps which is able to discern the smaller objects should be able 

goras did to discem the larger objects as well. Thus it seems that 

"°' '"̂ '̂  the small animals are better off (on his showing) than the 

larger large in respect of some senses, and, so far, the sensory 

have Äwr power of the larger animals is inferior to theirs. If, how-
sensory ever, on the other hand, it appears that m a n y objects escape 

nation.) the senses of the smaller animals, so far the sensory power 

of the larger animals is superior 2.' If Anaxagoras for 

greater magnitude had substituted higher development his 

proposition would have been more important. Except so 

far as size and higher Organization accompany one another, 

there is no fixed relation between the perfectness of sense 

and the size of the sense-organs or of the animal. It 

m a y be, however, that Anaxagoras merely meant that 

the larger animals have greater, or more voluminous, 

sensations; not that they have finer sensory discrimination 

than the smaller animals possess ̂  

Object of § 12. T h e object of hearing, as already observed, is often 

sound'̂ 's referred to under the special n a m e of ̂ füvr\—vocal sound. 
physically ' Anaxagoras held that (̂nvrj is produced by the breath (or 

air set in ^ir i" motion) which collides against ̂ & fixed, solid jiir and, 

™°''°'?_'̂ y by a recoil from the shock, is borne onwards to the organs 

of hearing, just as what is called an " echo " is produced *.' 

^ Cf. Aristotle 442* 14. 
'̂  Theophr. §§ 34-5 ; Diels, Dox., pp. 508-9. Romanes {Mental 

Evolution in Animals, pp. 80 seqq.) gives ' a general outline of the 
powers of special Sensation probably enjoyed by different classes of 
animals,' referring to the investigations of Engelmann and Haeckel on 
the same subject, 
' For what Aristotle meant by better sensory faculty (öxpißem 

alaßfjaeaiv) as regards hearing and smelling, cf, de Gen. An. v, 2, 781* 
14-781'' 29, infra § 26, 
* Diels, Vors., p, 325, Dox., p, 409 'Ava^ayöpas rfjV cfxävfjV yive

aßai irvevparos dvriireaövTos pev arepepviif depi, rfj S' xnroarpo^ß rfjS 
irXrĵ eats pixpi rav dKoäv irpoaevexß̂ vros' Kaßh Kcd rfjV Xeyopevrjv fjxio 
yiveaßai. For this cf, Arist, de An. ii, 8, 419'' 25 seqq., where the 
production of sound generally is illustrated by reference to the way 
in which an echo is caused. Aristotle (420'' 5) distinguishes <̂ avfj 
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Diogenes of Apollonia. 

§ 13. ' W h e n the air within the head is Struck and moved Function 

b y a sound [hearing takes place] 1.' ^heTrin" 
' Hearing takes place w h e n the air within the ears, m o v e d Motion of 

b y the extemal (impression), propagates such motion to the ear piopa-
brain^' A s Diogenes did not regard the brain per se as ŝ ted to 
, . , . . ,,. , , air around 
tne special organ of intelligence, the last words m a y be due brain. 
to Theophrastus. M o r e probably, however, they m e a n that 
w h e n the motion set up in the air within the ears has been 
propagated to the air-vessels in the brain, it is thence 
forwarded to the main air ducts ' in the region of the heart' 

where conscious perception is awakened. This would be in 

accordance with the opinions of Diogenes. 

' Hearing is most acute in creatures in which the veins are Conditions 

slender, and which have the meatus of the ear (analogously iJearin̂  
to what has been said of the organ of smelling) short, The air, 

slender, and straight; and which, moreover, have the of ̂ n in. 

(external) ear erect and large. For the air within the ears telligence 
^ ' ^ and all 
w h e n itself m o v e d moves the air within (the brain) ̂. If created 
the (orifice of the) ear is too wide, w h e n the air within it is the°foiir'e° 
m o v e d there follows a ringing in the ear, and the objective of the 
sound heard is indistinct, because the body (of air in the heari^.° 
ear) on which it (the external Impulse) impinges does not 

remain at rest*.' 'All creatures live and see and hear 

from iJAÖ<j)os—fj 8e cjtavfj ^jr6<f)OS ris iariv ip^vxoV tS>v yäp dijrvxav ovßev 
rjxävei, oKXä Kaß öfWiörrjTa Xeyerai ̂(üvetv, oiov avXös Kre. 
^ Diels, Vors., p. 345, Dox., p. 406 toC e'v rrj KeipaXß depos virä rijs 

ôvfjs TviTTopevov Kai Kivovpevov (rfjV dKofjV yiveaßai/. 
^ Diels, Vors., p. 344; Theophr. de Sens. § 40 T17V S' dKoqv orav 

6 iv TOIS ualv dfjp Kivrjßels viro rov ê o) StaS« irpos rov iyKeĈ aXov. 
' In these words we see foreshadowed the doctrine of hearing after

wards elaborated by Arist. de An. ii. 8. The air in the ear as a whole is 
moved by the sound, and this motion is then transferred or propagated 
to the inner air in the brain. But see p. 259 infra. 
* Diels, Vors., p. 344; Theophr. de Sens. § 41 dKoveiv 8' ö^vrara 

&v cu re <l>Xeßes Xeirrai, (̂Kal a) Kaßdirep rß oa(ppfjaei Kav rfj aKofj rerprjrai 
ßpaxä Kai Xeirräv Kai ißv Kai irpos tovtois to oSs öpßov exei Kcd. peya' Kivov
pevov yäp tÖv e'v rols äalv depa Kive'iv tov ivrös' iäv Se evpvrepa 3, Kivovpevov 
TOV depos rjxov elval Kui tov ̂ 6cj>ov ävapßpov Siä rä prj irpoairiirreiv irpos 
Tjpepovv, 
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by the same thing (viz. air), and from this same thing all 

derive their intelligence as well (ttji' oXXrji' vorjaiv) ̂.' 

Plato. 

Function § 14. ' Plato and his followers think that the air in the 
and organ \̂ ^̂ ^ receives a shock, and that this air is then reflected into 
ofhearmg. ' . ^ , . 
The audi- the intdlectual centres ̂, and thus the Sensation of hearing 
extenS^°° takes place^.' This account of Plato's view must be corrected 
from the according to the following passages. ' Plato explains 
theliver. hearing through the Operation of vocal sound, for vocal 

sound is a shock, communicated b y the air through the 

ears to the brain and blood, tili it reaches the soul; and 

the motion, caused b y this shock, proceeding from the head 

,,to the liver, is hearing*.' 
' Hearing, which w e have n o w to examine, is a third 

m o d e of Sensation within us, and w e must set forth the 

causes to which the affections of this sense are due. Vocal 

sound in general w e must assume to be the shock conveyed 

by the air, through the ears, to both brain and blood ̂  

propagated to the soul; and the m o v e m e n t produced by 

this shock, beginning from the head and terminating in 

the region of the liver, is hearing".' 

^ Diels, Vors., p. 350 irdvra r(f avrä Kai fij Kai öpä Kai dKovei, Kai rtjv 
aXXrjv vörjaiv exei diro rov avTOV irdvra. 
^ The soul, for Plato, perceives through the organs of sense (p. 261), 
= Diels, Dox., p, 406» 28, ''28, Plut, Epit. iv, 16, Stob, Ecl. i, 53 

nXaToiv Kai ot dir avrov irXfjrreaßai rov iv ry Ke(f)aXß depa' rovrov Se 
dvaKXdaßai eis rä fjyepoviKä Kcu yiveaßai rfjS dKofjs rfjV aiaßrjaiv, 
* Diels, Dox., p, 500, 14 ; Theophr, de Sens. § 5 dKofjv Se Siä rfis 

ârvfjs öpî erat' â>vfjv yäp eivai irXrjyfjv ifir depos iyKeCJiäXov Kai aiparos 
St' &rav pexpi ̂ XV^i '"'?'' ̂ ' "̂'̂  ravrrjs Kivrjaiv drro KerpäXfjs pexpi fjiraros 
dKofjV. 
" The blood-vessels do duty for sensory nerves, 
* Plato, Tim. 67 B rpirov Se aiaörjTiKov iv fjp'iv pipos imaKoirovai to 

irepl rfjv dKofjV, St* ds alrias rä irepl avro ̂ vpßaivei iraßfjjjuira, XeKreov' oXü)f 
pev ovv 0CUV17V ßäpev rfjV 81' cStojv vir' depos iyKe(jidXov re Kai aiparos pexpi 
'̂ vxfjs irXtjyrjv 8ia8i8opevrjv, ttjv Se vir avrfjs üvqaiv, djro rfjs Ke(j)aXijs pev 
dpxopevTjv, reXevrataav Se Trepl t̂ v tov fjiraros e8pav, dKofjV. Plato's con
ception of the physiological fact of hearing is thus summarized by Zeller, 
Plato 428 n., E. Tr,: ' The sensations of hearing are caused by the tones 
moving the air in the inside of the ear, and this motion is transmitted 
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^ iS- We can hear nothing which does not possess orOdjectof 

yield <j)mvri. 'If the sense of hearing is to hear itsdf, itjound.^' 
must possess <̂ ö)ptj; in no other w a y could it hear itself^.' What vocal 

Distinguishing Xo'yos (rational speech) from Siai/oia (thinking), (̂ ^̂ ) ig.. 

Plato calls the former ' a stream accompanied with sound, ? shock 

proceeding from the soul, through the mouth^.' 'Heb™Aelir, 

defines vocal sound {(jxüvrj) as [on its physical side] 3.irf^^f^^^^ 

in motion, impdled from the seat of intelligence, through brain and 

the mouth, and [as physiological Stimulus of hearing] a propagated 
shock caused b y the air, through the ears, to the brain and to the soul; 
, , , , , , ^ _ . , , . , the motion 
blood, propagated to the soul. Vocal sound, is b y an which 
extension of the term, also used in the case of irrational fĝ ô .̂̂ ''''̂  
animals and lifeless things, to signify neighings, and mere having 
noises, but properly it is articulate speech, considered as thrsoul?™ 
" illuminating " the object of intelligence ̂.' ' According 

to Pythagoras, Plato, and Aristotle, vocal sound is incor-

poreal. For it is not the air, but the figure bounding 

the air, or its surface, that, in virtue of a certain sort of 

shock, becomes vocal sound, But every surface is in-

through the blood into the brain and to the soul, The soul is thus 
induced to a motion extending from the head to the region of the liver, 
to the seat of desire, and this motion proceeding from the soul is ökoij,' 
In this summary two inaccuracies appear, The construction of 
iyKecfidXov re Kai dlparos is not with Stä (as Zeller following Stallbaum 

j takes it) but with irXriyfjv: the conjunctions re Kai were enough to 
show that these words could not be co-ordinated with äe'pof after virö or 
with arüiv after 8id, but must be regarded as objective genitives after 
irXrjyfjv, thus giving'Plato's true meaning, according to the Suggestion of 
Mr, Archer-Hind in his note, which he does not, however, follow in his 
translation. In the next place tlato does not speak of hearing as 
' a motion proceeding/röwz the soul.' Like every other form of Sensa
tion, it is for him a motion proceeding through the body to the soul, in-
volving an affection of both conjointly, Cf. Pkileb. 33 D and Tim. 43 C. 
1 Ckarm. 168 D. ^ Sophist. 263 E, Tkeaet. 206 D. 
ä Diels, Box., p. 407» 22, ''13, Plut. Epit. iv. 19, Stob. Ecl. i. 57 

nXdrtov rfjV cfiavfjv öpî erai irvevpa 8iä aröparos dirä 8iavoias rjyjievov, 
Kai irXijyfjv viro depos 81 arav KaX iyKe(j)dXov Kai aijiaTos pexpi ^vxtis 
8ia8i8opevr]v. Xeyerai Se Kai KaraxprjanKas iirl rav dXöyav ^äav cjiwvfj 
Kai tS>v d<]rvx<i>v a>s xP̂ P'̂ riapol Kai \lr6(poi' Kvpias Se ipavfj fj evapßpös 
iariv äs (fxarl̂ ovaa ro voovpevov. It is noticeable here that Kol iyKeCJjäXov 
Kai aiparos seems to show that the writer ilfeglected or missed the 
true construction of the corresponding words of Plato, Tim. 67 b. 
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corporeal. It is moved, indeed, together with bodies, but, in 

its own nature, it is absolutely bodiless; as, when a stick is 

bent, it is the material of it that is bent, but its surface 

is not affected thereby .̂' 

§ 16. ' Plato states that vocal sound is a shock com

municated by the air through the ears to the brain and 

blood, propagated to the soul, According as it is swift 

or slow in its motion, it is shrill or grave in its tone, One 

vocal sound is in accord with another when the beginning 

of the slower is similar to the ending of the more rapid '̂' 

Theophrastus seems to have intended, by the change he 

introduces into the order of Plato's words, to indicate that 

which has been above (p. 106, n. 6) given as their true con

struction. H e makes it piain that the shock is imparted 

to the brain and blood, and that, grammatically, tiXt/̂ tj 

governs eyKe^dXov Kai a'ip.aros. The blow—the shock—is, 

in the case of speech, due to the soul causing the air in 

the respiratory organs to strike against the sides of the 

äprrjpia, or windpipe (Arist. 420'' 28). 

' In the same way we must look for the explanation of 

sounds, which present themselves to us as shrill or grave 

according as they are swift or slow, their movements now 

harmonious, at other times discordant, according to the 

similarity or dissimilarity of the motion excited in us by 

them. For when the movements of the preceding and 

more rapid sounds are ceasing, and have just arrived at 

a speed similar to that of the movements with which the 

succeeding sounds, adding their movements to the pre

ceding, stimulate them, then the slower sounds catch them 

up, and doing so excite no confusion, and introduce no 

' Diels, Dax., p. 409^ 25, Plut. Epit. iv. 20 Hvßayöpns nXdrav 'Apioro-
TeXrjS da-aparov [sC. rfjv (fitov̂ v]. ov yäp tÖv depa, dXXä ro axvpa tÖ Trept 
TOV aepa Kai rfjv inicfidvnav Karä iroiäv 7rX^|tv yiveaßai <j)a>vfjv' iräaa Se 
irrKpäveia da&paros' avyKive'irai pev yäp rols aapaaiv, avrfj Se daäparos 
irdvTtos KaßearrjKeV wairep inl TJjr Kapirropevrjs päßSov ij ̂ eV im<j)dveia ov8ev 
iräaxet, fj Se fjXrj iariv fj Kapirropevrj. 
^ Diels, Dox., p. 525. 17, Theophr. de Sens. § 85 cpavfjv 8e eivai irXrjyfjv 

virä depos iyKecj)d\ov Kai aiparos 8i &t(ov pexpi •^v)^s' ö̂ e'iav Se Kai ßapeiav 
rfjv raxe'iav Ka\ ßpaBeiaV avp(pa>veiv S' orav fj dpxfj T^t ßpäöeias opoia g 
TJj reXfvrij rijS Top^eiaj. 
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allen element; but introducing into them the beginning of 

a slower movement, after the pattern of that formeriy faster 

but now slowing down, they blend and form with them 

one Single auditory affection of shrill and deep combined; 

whence it is that they afford pleasure {fjbovrjv) to the foolish, 

but joy {ev<\>poavvrjv) to the wise, as the latter contemplate, 

in them, the divine harmony, thus showing us its own 

copy in mortal movements ̂.' 

§ 17. In translating this passage, a special difficulty Plato did y^ r 

arises from the want of an English word to distinguish m°odem̂  
Kivrjais from (̂ opd. T o render Kivqaeis by 'vibrations^' ̂ 'iration 

would be easy, if it did not involve the introduction of souncU ° 

a later scientific conception scarcely comprehended in 

Plato's thought. W e should not hastily ascribe the scien

tific theory of the causes of high and low notes to Plato, 

Aristotle, or their predecessors. Alexander (Hayduck, 

p. 39), commenting on Arist. Met. i. 5. 985'' 26, speaking of 

the P5'thagorean theory of the harmony of the spheres, 

represents the high notes in the scale as assigned by the 

Pythagoreans to the outer spheres, merely because these 

spheres are at the end of longer radii, and therefore move 

more rapidly, than those nearer to the centre. Not the 

rapidity of vibrations in air, but that of the mere onward 

movement of air or portions of air, seems to have been 

for Plato the producing cause of height in tones. 

Moreover, Plato, like his predecessors, believed that a 

definite portion of air was projected forwards from the 

sonant body to the ear; not that a mere movement took 

place in the medium. Certain physical facts at the basis 

of harmonic theory, e. g. that halving the length of a tense 

string raises its tone an octave, were no doubt known to 

the Pythagoreans and to Plato. That the former had 

determined the principal harmonic ratios is piain from 

the remains of Philolaus (Boeckh, Philol, pp. 65-86), and 

these ratios were known to Aristotle {de Sens. iii. 439'' 31). 

^ Plato, Tim. 80 A-B. 
2 Wundt does so {H. and A. Psyck. p. 67, E. Tr.) in alluding to the 

psychology of this period. 
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What is not so certain is how far they had any idea of the 

physical fact that a sonant object gives rise to a succession 

of air-vibrations^, whose frequency and amplitude condition 

the pitch and loudness of sound. Mr. Archer-Hind thinks 

it ' evident from Plato's language that he conceived the 

acuter sound both to travel more swiftly through the air, 

and to have more rapid vibrations^ thus Coming very near 

the correct explanation of pitch. But from the way in 

which Plato connects sounds, cupping-glasses, projectiles, 

&c., under one formula of explanation, it would seem as 

if the notion of air-vibration—i.e. Vibration in an elastic 

medium—did not come before his mind at all. The 

swiftness or slowness of the sound-movement is for him 

just like that of the projectile; only that in the former 

case there is a succession of sound-stimuli, portions of air 

Started off, as it were, one after another from the sonant 

body at a certain vdocity, and at certain greater or smaller, 

regulär or irregulär, intervals. T h e theory of harmonic 

ratios in which Pythagoreanism ddighted seems to be here 

unapplied by Plato, though elsewhere he shows himself fully 

acquainted with it^. I have, accordingly, refrained from 

using 'vibrations' as a rendering of Kivr\aeis here, because 

such a rendering would seem to credit Plato with knowing 

that air is an elastic medium vibrating and transmitting sound 

by a series of contractions and expansions. O f this theory, 

originated by Heraclides or Strato, Plato had no conception. 

Ethical § i8. F r o m the last extract it becomes apparent that 

theTense Pls-to was aware of the ethical and emotional importance 
ofhearing. of Certain classes of sound. 'Harmony and rhythm ̂  are 

1 ^ The theory of Vibration frequencies, as the cause of high or low 
I' tones, seems rather to have originated with Heraclides or Strato, 

according to whom each sound is composed of particular ' beats' 
\ (n-Xr/ya/) which we cannot distinguish as such, but perceive as one 

unbroken sound, high tones consisting of more such beats, low tones 
of fewer. Plato like Aristotle (contrast, however, Pseudo-Arist. 800* 
1-5) held that high or low in tone depends on the speed at wkich 
the sound travels through tke air towards the ear. Cf. Zell. Arist, 
ii. 379 n. and 465-6 n., E. Tr.; von Jan, op. cit. pp. 135 seqq. 
2 Cf. Pkileb. 17 c-K. , 
' Cf. Grote, Plato, iii. p. 266; PI. Tim. 47 c-E. 
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presents to us from the Muses, not, as men now employ its psycho-

them, for unreflecting pleasure and recreation, but for the yXrfor 
purpose of regulating and attuning the disorderly rotations the de-

of the soul, and of correcting the ungraceful and un-of^^^°' 

measured movements natural to the body.' In the Republic %̂ rL<x. 

and L a w s also Plato expresses his high appreciation of the 

educational value of music duly regulated and employed^. 

In this he was in substantial agreement with Aristotle. 

Indeed he anticipates the dictum of the latter ̂  that hearing 

is more important than seeing for the development of mind 

and character. 'Of sound and hearing the same account 

must be given [as has been given of seeing] ; to the same 

ends and with the same intent they have been bestowed on 

US by the gods. For not only has speech been appointed 

for this same purpose, whereto it contributes the largest 

share, but all such music as is expressed in sound has 

been granted for the sake of harmony .̂' The facts that 

Xayos is {indirectly, as Arist. says) an object to the sense 

of hearing, and that on Xo'yos higher education chiefly 

depends, are sufficient of themselves to secure for this 

sense a paramount place in the development of mind and 

character. 

Aristotle. 

§ 19. Aristotle* divides sound under two heads, •̂ 6<j)os and Object of 

<p(üvri. The former is the general name, including noises; ̂ ^^^?'~ 

the latter is properly used of vocal and articulate sound, divided 

but often extended to include musical sounds whether a°^ ̂ ^̂ .' 

produced by voice or otherwise. ^̂ il̂ d̂in 
Taking sound first in the more general sense, he dis- former, 

tinguishes between its actual and potential aspects. There ̂ ^^l^^"^' 

are certain things which are incapable of producing sound, Three 

e. g.'ywool; others are capable of producing sound, e.g. ̂ ^̂ ĵ̂ ed: 
bronz*e, and smooth hard substances. A s the former are, («) a 

. ,, sonant 
even potentially, soundless, the latter are potentially sonant, thing, (6) a 
1 Cf. Eep. 530C-531 c, with Adam's Commentary thereon. 

' De Sens. i. 437» 6-17. 
' Plato, Tim., 47 C, Archer-Hind's Trans. 
* For what follows see de An. ii. 8. 419'' S seqq. 
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shock com- even when not actually sounding ^- ' As it is possible for 

toTby â  a person possessing the faculty of hearing not to hear 
blqw from actually at s o m e given m o m e n t , so a thing m a y have the 

els'e,̂ (<r)T property of sounding without always actually doing this. 
movement W h e n , however, that which can hear realizes its potentiality, 
inamedium 
implied in and also w h e n that which can sound does sound, then the 
celestial'̂ * realized faculty of hearing and the realized sound both con-
spheres do cur; SO that the former m a y properly be n a m e d "actual hear-
no^soun . j ^ ^ „ ^^^j,^^.^^^^ ĵ̂ ĵ ̂.ĵ g latter " actual sounding " (i/fo'̂ jjo-ty).' 
Vibration Actualized sound is a local m o v e m e n t of something^, 
of hollow , . , , , . ^ , . , 
bodies. Air and involves the relation of some one thing to some other 
and water thing, in s o me third as medium^, This third thing is normally 
of sound. air in the case of land animals, That which physically 
not^the°^' causes sound is a shock or blow, This cannot occur when 
medium, only one thing is concerned ; for that which gives the blow 

determi- and that which receives it are two different things. That 
nant or which sounds does so in relation to somethingf eise, and in a 
factor of ° ' 
sound. Air medium, for the blow implies local m o v e m e n t {(popd). That 
maytetve '^h^ch moves with a m o v e m e n t of its o w n m a y produce 
both as sound : that which, as a boat on a river, moves because the 
and as thing in which it is fixed moves, produces no sound. Hence 
sonant the cdestial bodies m o v e without a sound, and w e need 
body: how 
this is. not assume a ' music of the spheres' which none can hear *. 

Sound, then, is not a shock or blow of any casual thing 
against something eise; for wool if Struck gives no sound. 
Bronze on the contrary does produce sound, as do all 
smooth and hollow things. T h e bronze sounds because it 

is smooth ; the hollow things sound because after receiving 

the first blow they produce m a n y , owing to the reverbera-

tion (ttj ävaKXdaei) taking place w h e n that which has been set 

in motion within them is unable to find an exit. Sound 

is heard in air, and in water also. It is not, however, the 

medium, i.e. the air or the water, that chiefly determines 

' Cf. 425I' 28-426» 8. 
^ (pepopevov tivÖs Kivrjais, 446'' 30. 
' iräv •̂o(f>fi rvirrovrös rivos Kai ti Kai ?v rivt, ToDro (sc. tÖ e'v J) S' 

e'crriv dfjp, 420'' I4, 419°' 32. 
* 291» I-15. 
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the production of sound. It is the blow or shock {irXrjyri) 

caused by one body striking against another^ in the air. 

T h e air or water, too, m a y serve as one of the bodies which 

by their collision produce sound; but these are less sonant 

than the solid bodies^. They m a y so sei-ve to produce 

sound when the air, e. g., holds its ground on being Struck, 

and is not at once dissipated. Hence it sounds only when 

it is Struck quickly and forcibly. T h e movement of the 

striker must be too rapid for the dispersion of the mass of air 

Struck. This it m a y well be; just as one might get in a blow 

at a moving heap, or whirling vortex-ring, of sand * in rapid 

motion before it could retire from, and so elude, the blow. 

§ 20. A n echo occurs when the mass of air set in motion Echo: how 

by the ' stroke' rebounds like a ball from another portion Reflexion 
of air formed into a single mass by some receptacle which of sound 

confines it within fixed boundaries and prevents it from îth re-

being suddenly dispersed. It would seem as if echoes j'.̂'J'°° °̂  

must be always occurring, though not always audibly; Ancients 

just in the same w a y as light is being always reflected, as ̂ ying° 
is proved by its diffusion everywhere. 'vacuum' 

W h a t is said, and rightly said, to be the chief agent in the hearing 
determining the hearing (as distinct from the production) ?f sound, 

of sound is vacuum *- But by this what people generally ' vacuum' 

mean is air, not absolute void. T h e organ of hearing ̂ ^̂ ^̂ x̂he 
proper consists of air ̂ ; and the air without us causes us organ of 

hearing 
^ In what follows Bäumker {op. ät. p. 27) seems right in taking 

Aristotle to mean that sound is producible by means of air or water 
alone in contact with a solid striking body. Such sound is not so 
strongly pronounced however. Torstrik is wrong in proposing to 
strike out aXX' ̂ ttov. Themistius illustrates by the Cracking of a whip, 
which shows that he took iv depi here to refer to a blow Struck by 
one solid in the mere air or water and yet producing sound. As 
Torstrik in his clear note on 419*» 20 says, ' iam ei in mentem venit 
Stridor ille vel sibilus quem virga vel flagro efficimus celeriter discusso 
aere: ibi enim tö e'v a quodammodo etiam toO ispos o vices gerit.' 
^ The terms fluid and solid are generally opposed inter se by 

Aristotle as well as by modems. 
' For öppaßov i\rdppav here cf. Hermaikena, No. xxx, ' Miscellanea,' 

P-73-
* Cf. 656'' 13-16, together with 420» 18 seqq. 
^ 656'' 16 TÖ Se Tqy aKofjs aiaßrjrfjpiov depos ehai ̂ apev, 425* 4. 



114 THE FIVE SENSES 

proper is 
formed of 
an air-
chamber 
built into 
' the ear.' 
This takes 
up the 
sound-
movements 
of the outer 
air, and 
conveys 
them to 
the soul, 
in its sen
sorium. 
Democritus 
implicitly 
criticized. 
Animals 
do not 
receive air 
at all parts 
of the 
body: nor 
do they 
hear at 
all parts. 
Hearing 
under 
water; 
possible 
condition-
ally. 

to hear w h e n it has been set in motion as one continuous 

body. O w i n g to the fact that it is so easily dispersed, 

this outer air yields no audible sound unless the solid 

which has been Struck is smooth. In this case the air to 

which the shock is communicated rebounds in a single united 

mass, owing to the nature of the superficies of the said solid; 

for the superficies of a smooth b o d y is one. Anything, 

therefore, which is capable ̂  of causing motion in a single 

mass, of air, which reaches continuously to the organ of 

hearing, is capable of producing sound ̂ . For the organ 

of hearing proper is physically homogeneous with the air 

{avp.(j)V7js äipi) °. Since then the air is one * it follows that 

w h e n the outer air is moved, the inner air is m o v e d also ''-

Hence it is not true that an animal hears with all parts of 

the b o d y ̂ , nor does the air enter the b o d y at all parts; 

for the part which should receive the movement, so as to 

give it effect for consciousness, has not in every part ot 

the body an inner air at its disposal such as it has in the 

ear''. But on this inner air hearing depends. Air in 

general is soundless owing to. its being easily dispersed: 

w h e n a portion is prevented from being dissipated, and 

this is affected b y the shock of a blow, it yields or transmits 

sound. N o w the air within the ears ̂  has been built into 

its Chamber in order that, being undisturbed b y the general 

m o v e m e n t of the atmosphere, it m a y be sensitive to the 

different kinds of auditory m o v e m e n t s propagated towards 

^ Not all things are so capable: ov Sij iräv' olov iäv irarä̂ rj ßeXövrj 
ßeXövrjv. 
' As Trendelenburg says: the air at the surface of the solid Struck 

is here referred to as being one : that air which propagates the sound 
to the ear is referred to as one and continuous. 
' For the above cf. 419'' 5-420» 4, 656^ 16, 781" 14 seqq. 
'' 420» 4; I translate eva depa, the restoration of Steinbart, cf. 419'' 35. 
" 420°' 5 : I translate Torstrik's reading ö eiaa Kiveirai. 
" This implicitly controverts, with the same unfairness as Theophras

tus shows, the theory of Democritus. See §§ 7-S supra. 
^ ov yäp irdcrij e;̂et de'pa TÖ Kivijaöpevov pepos Kai ep̂ jrvxov. 
* 420" 9, 656^ 15, where the expression tö yäp Kevov KaXovpevov depos 

irXrjpes ianv refers to the hollow of the ears in connexion with the 
whole occiput, or hinder portion of the cranium, which Aristotle 
strangely regarded as vacant, or containing air only. 
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lt. The external medium which is to receive and transmit 

all sounds must in itself be free from sound ̂. The outer 

air is therefore per se soundless, a quality which it owes to 

its being so easily dispersed. But the air within the ear— 

the portion of air which is the essential element in the organ 

of hearing—as distinguished from the outer air which is the 

extemal medium—has a proper motion of its own. Thus 

it has a peculiar resonance, like a hörn; and this, while it 

lasts, is a sign that the auditory faculty is unimpaired. W h e n 

this ceases, it is a proof of deafness. W e can hear to some 

extent under water ; because the water does not enter the 

air-chamber of the ear. If it did so, hearing would be at 

an end. Hearing ceases to be possible, also, if the tympanic 

membrane is injured, just as blindness ensues if the 

membrane covering the eye is injured. A s the water-

holding eye is joined with the watery brain, so the air-

holding ear is connected with the air-holding hinder part 

of the cranium^. Perhaps the air in the ear is ultimately 

connected with that in the lungs—the origin of all the air 

in the body ̂. A t all events the essential part of the organ 

of hearing is the air-cdl which has been thus described as 

' built into' the ear. 

§ 21. Is it the striker that sounds, or the thing Struck ? Which 

The answer is that both do so, each in its own way. Sound thê trfker 
is a movement of something mobile; something that is pr the thing 

stmck ? 
moved like things which rebound from smooth surfaces. The sound, un-
surface must be smooth, in order that the air m a y rebound "̂ ^ ''.s'̂'' 

' •'_ _ travels. 
from it in a single m a s s {dQpow). Sound, unlike light, 
travels in the air from the sonant b o d y to the ear. This 
is piain from the fact of our seeing a blow Struck at a 
distance, but not hearing the sound of the blow tili s o m e 
time after*. Articulate sounds are d u e to the conforma-

' 418'' 26 tan . . . 8eKTiKÖv . . . i/rö̂ ou . . . tÖ ayĵ ocjiov. 
^ 491* 31 ToiJTOu (sc. the whole cranium) Se peprj to pev irpöaßiov 

ßpeypa . . . rä 8' öiriaßiov iviov . . . viro pev ovv ro ßpeypa ö eyKecfiaXös iariv, 
TO S* ivi'ov Kevöv. Cf. 494* 24, * 33,656'' 18 TraXiv S' e'x t£v ariov äaavras 
iropos eis roviriadev awairrei. 
' 781* 31 Siä tÖ e'TTi T<S irvevpariKa poplca rfjV dpxfjv tov alaßrjrtjpiov eivai 

TOV T^s dKofjs. * 446* 20 seqq. 
I 2 
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tion of the moving air. Such sounds are less accurately 

heard at long distances, because the form of the movement 

in the air becomes altered on its w a y to the ear ̂. 

Qualitative § 22. Differences of quality such as sharp and grave 

of^omdr ^^^ potentially existent in the sounds themselves, but are 
e.g. pitch, actualized only in the actual \jr6cj)rjais with its corrdative 

potentially ciKovais. These two—\jr6(prjais and aKovais—are two aspects 
in sounds of one fact, only distinguishable by reason. Just as with-

actualiy, out light colours are not seen, though potentially in the 

°°„̂ j|̂  coloured objects, so without fjfocjjrjais—the actualization of 

heard. s o u n d — a n d its corrdative dxovais—the actual perception 

colours. of sound—the quality of sharp or grave is not heard. 
The terms These terms, sharp and grave {o^v «at ßapv), thus applied 

ßapi meta- are really metaphorical, being transferred from objects of 

ufrelarion touch to those of hearing. T h e sharp is that which moves 
to sound. the sense m u c h in a little time; the grave that which 

natureof rnoves it little in m u c h time. T h e sharp as heard is not 
Sharp and Hterally swift, nor the grave slow; yet the quality of the 
grave. - ° "̂  * "̂  
Origin of former as perceived is due to the rapidity of the motion 
theory of that causes it; while the quality of the latter is owing to 
Vlbration- ^ ~x j o 
frequencies. the slowness of the corresponding motion ̂. There seems 
of hearing, to be an analogy between that which to the touch is sharp 
like all or blunt, and that which to the sense of hearing is sharp 
or involves o^ grave. T h e sharp as it were pierces, while the blunt 
a pealnrjs pushes, because the one effects its movement in a short, 
ot xöyos: 
as shown the other in a long time, so that incidentally the one 
ception o7 ^o""'^ î  ^wift the other slow .̂ Theophrastus {apttd 
the \6yoi Porphyr. Frag. 89) controverts this theory, c o m m o n to 
Hence ' P^^to and Aristotle, which accounts for the difference of 
sounds that sharp and grave in sound by more rapid local movement 
loud im- in the Stimulus of the former, less rapid in that of the latter. 

stroyThfŝ  T h e Stimulus of the higher note, he thinks, does not move 
sense. onward more swiftly than that of the lower *.- Strato and 

''• 446"̂  6. Cf. Probl. xi. 51, 904'' 27 fj <̂covi) dfjp ns iaxrjpanapAvos. 
" Aristotle seems to have in mind here Plato's account of sharp and 

grave in the Titnaeus. Cf. ' HEARING,' Plato, §§ 16-17 supra. 
° 786* 7-788'' 2, where the differences of ö|u and ßapv are explained 

with reference to male and female voices. 
* Cf. Zeller, Aristotle, ii. p. 379 n. (E. Tr.). 

file:///6yoi
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the writer of the tract ITepi 'AKovaräv teach that every sound 

Stimulus is composed of irXrjyai or beating vibrations which 

w e cannot distinguish as such, but perceive as one unbroken 

sound; high tones, whose movement is quicker, consist of 

more vibrations, low tones of fewer. But the forward motion 

of the Stimulus through the air from object to organ is of 

the same speed in either case ̂. 

T h e sharp and the grave are contraries between which the 

object of hearing in general lies. T h e sense ofhearing pre-

sides over the province contained within or bounded by these 

contraries. Every sense ̂  occupies or represents a mean. 

Thus hearing Stands between any two degrees of pitch, and 

on this pieaorrjs depends its discriminative power. It is a pro

portion or Xo'yos of the evavrla, and, while indifferently poised 

with respect to all, contains in itself the discriminant between 

any two different sounds whatever. A concord such as the 

octave is a ratio of i to 2. But this (as object of hearing) and 

aKorj (as sense of hearing) are, at the m o m e n t when both are 

actualized, one; hence the latter, sc, aKorj, is also a ratio (Xoyos) 

(see infra § 30), Hence, too, excessively loud sounds are 

injurious to the faculty of hearing, as they tend to destroy 

the ratio or proportion (the finely balanced, delicately poised 

position) which it holds between the evavria, and amongst, 

or in relation to, all possible pairs of differences of pitch, and 

hence to destroy the pieadnis on which rests its discrimina

tive power, T h e same is true of each other sense as 

regards its object, O n the other hand, those composite 

objects which in their composition exhibit the qualities 

corresponding to the nature of their organ, are pleasure-

giving. Thus concords which themselves involve a ratio, are 

pleasing to the sense ofhearing; and the same m a y possibly, 

in some unknown way, be true of the relation between each 

other special sense (or sense-organ) and its proper object ̂, 

w hen the pleasure from the latter is truest and greatest. 

§ 23. Thus far w e have considered \j/6(})os or sound p Z ^ '̂^ 

' Zeller, op. cit. ii. 465 n. 
" Cf. Sensation in General, § 24. 
' See de An. ii. 12. 424» 27-424'' i, 426» 27-'' 12. 
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generally. Voice (̂ wi;?;) is a special kind of sound pro

duced by living creatures. Inanimate beings do not utter 

voice, though by a metaphor a flute is said to do so, as are 

also other sonant things capable of varieties of tone {äiröraais), 

and hence of producing melody and bidXenros, or ' discourse 

of sound.' 'Airöraais is the genus which includes eiriraais and 

aveai?, while p-eXos is used for notes in the melodic series. It 

is not so easy to give a direct translation of bid\eKTos as here 

employed. I have rendered it by a metaphor, as being 

distinct from pieXos and used to designate the effect of 

a number of Instruments played in harmony or in unison. 

To" 'discourse sweet music' would not unnaturally be 

expressed by a metaphorical biaXexdrjvai. Articulation and 

harmony are terms as suitable for the interplay of ideas 

in conversation as for that of tones in concert. T h e voices 

of animals are possessed of these musical qualities. 

§ 24. There are, however, m a n y animals which have no 

voice: e. g. those called bloodless, and also fishes. Those 

fishes which, e. g. in the river Acheloüs, are said to utter 

voice, merely make a noise with the gills or some such 

part. It is quite natural that fishes should not have voice; 

since, as w e have said, sound depends on movement of air, 

while voice is the sound m a d e by an animal, but not with 

every given part of its organism, it follows that only those 

animals which inhale air have voice'^. Nature employs 

the air that is inhaled for two objects, just as she employs 

the tongue for tasting and also for speaking. The two 

objects for which she employs the breath are {a) the regu-

lation of the internal heat of the body; and {b) the 

production of voice. T h e first of these objects is sub-

servient to the purpose of the animal's existence, the 

second is a condition of its wdl-being. 

The windpipe is an organ of respiration ̂. T h e organ to 

^ Hist. An. iv. 9. 535" 27-536'' 24. 
" cj}dpvy§ is here (535" 29) used for Xdpvy^ (535" 32). In Aristotle's 

time these words had not come to be distinguished as they now are. 
Nor does (pdpvŷ  here differ substantially from dprijpia (sc. fj rpaxela) 
further down (535'' 15), hence I have rendered it by 'windpipe.' 
'Aprrjpla of course had not come yet to mean ' artery.' 
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which this is subservient is the lung, possession of which is 

due to the fact that land animals have more heat than others. 

The region of the heart ̂  is that which primarily needs 

respiration and its cooling effects; hence the necessity 

that the air should enter this region as it does in the 

process of respiration. One consequence of this arrange

ment is that a shock can be imparted by the soul, which 

tenants that region, to the inhaled air; by this shock the 

latter is Struck against the trachea, as it is called ̂ ; and by 

the stroke vocal sound is produced. 

§ 25. For, as has been said, not every animal sound is Voice is 

vocal sound : not e.g. clucking with the tongue, or coughing. ̂ u^d by°' 
The production of voice implies that the organ which animate 

communicates the shock in the first instance must be sigmTying 

animate, and have some mental representation accompany- ̂ °™^ 

ing its action ̂- There must be this representation, because Voice is 

voice is significant {crrjp.avTiK6s) sound*, and does not merely 0̂ ° "̂ f̂i 

imply any shock imparted to the air inhaled, as for one holds 

example, in coughing. O n the contrary, in uttering voice, ŷ ^̂ y ^ ' 

one uses the inhaled air in order to make that which is in fishes are 

the trachea strike against the walls of the trachea itself 

Hence it is that one cannot utter voice while in the 

act of inhaling or exhaling, but only while holding the 

breath. H e w h o thus holds the breath and speaks, excites, 

in doing this, a movement in the fund of breath held in. 

Fishes do not inhale; therefore they do no*- possess a 

windpipe, and hence they have no voice ̂. 

§ 26. ' In accurate hearing as well as in accurate Meaning 

smelling two things are involved : one is the discernment düions'of 
as far as possible of the different qualities of the objects perfect 

of these senses; the other is the power of hearing or The"°con-
smdling at a long distance. The power of keenly dis- natural 

^ Here the lung is said to be in the ' region of the heart'; cf. 668'' 
33 seqq. ^ Trpöy rffv KaXovpevrjv dprrjpiav. 
' Sei e p ^ x " " '""" TO Tvirrov Kai perä (jiavraaias rivös. Cf. 786'' 21 tou 

Se Xöyov vXrjV elval rfjV (j>ci)vfjv. 
* E v e n the inarticulate sounds of the voice of the lower animals (01 

dypäpparoi ̂ jförjioi olov ßrjplav) are significant {8rjXovai ri). 16* 28. 
* For §§ 20-27 cf. de A n . ii. 8. 419'' 25-421» 6. 
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learning cerning the qualities of their objects is dependent on the 

from̂ OTal oi'gans of these senses, just as the corresponding power 
dictation depends on the organ of seeing, in which this power 

Tphono^^ resides if both the organ itself and the m e m b r a n e enclosing 
graphic jt be free from allen matter. For the passages of all the 

•Why ' sensory organs, as has been stated in our work O n Sensa-
persons Ĵq,̂  extend towards the heart, or in creatures without 
yawning, , 
orviolently a heart, to the analogous organ. T h e passage of the 
heafleS' sense of hearing, since the organ of this sense is formed 
well than of air, terminates at the point where the connatural spirit 
haling the produces ̂, in certain animals, a heaving, pulsating, move-
breath, ment, in others maintains the respiratory process, O n 
Hearing , ' . . . . , . ,̂ '' . 
affected by the fact of its terminating here—-in the region or seat 
changes of ^j- ̂ •̂ ^ central or c o m m o n sense—rests the power w e have 
season, _ '̂  
humidity of learning from dictation, by which the sounds w e make 
sphere°&c. ccho verbatim those which w e have heard; which implies 
Thesort that the movement expressed through our speech is an 
apparatus exact reflex of a movement which had passed in through 
which Qm- organ of hearing, as if both were impressions Struck from 
perfect one and the same die; and thus it is that one utters in 
Man's^ speech exactly that which he has heard.' Thus in repeating 
senses from dictation one acts like a phonographic record. 

vritiî t̂hose ' Persons yawning or exhaling hear less well than persons 
of other inhaling, because the starting-point {rrjv äpxnv) of the organ 

of hearing is adjacent to the part concerned in breathing, 

and hence, w h e n the organ of breathing sets the breath 

in motion, the apparatus of hearing is at the same time^ 

' For what precedes cf. 456» 1-29. Tö aipr^vrov irvevpa: this 
pervades the Channels of hearing and smelling, and is the medium 
by which sounds and smells are conveyed to their respective senses. 
Cf. 744* 3 ̂  ̂ ' 'da(j>prjais Kai fj aKofj iröpoi avvdirrovTes irpos rov depa rov 
ßvpaßev irXfjpeis avp^vrov irvtvfuvros, irepaivovres irpos rä (jiXeßia rä irepl 
tÖv iyKe^aXov Kre. 
^ 781°' 30 seqq. The Didot translation is : ' quoniam principium 

sensorii auditus parti spiritali impositum est, et quatitur moveturque 
Spiritus eodem quo instrumentum movet tempore'—as if tö irvevjta were 
subject to aeieaßai Kai Kiveiaßai. This is a grammatically possible con
struction, but the sense it gives is irrelevant. It is needless to say that 
when the organ of breathing does its office, the breath is moved, and 
besides Aristotle's point is that there is a disturbance of hearing at 
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shaken or moved ; for the organ of breathing whfle exciting 

movement is itself moved, (and therefore excites movement 

in the adjacent organ of hearing i). The like happens in 

wet seasons and climates: the ears seem to be fiUed with 

breath owing to their proximity to the organ which governs 

respiration. Accuracy in discriminating the sensible quali

ties of sounds and odours depends, therefore, on the clearness 

of the sensory organ and of the membrane which covers it. 

For, as in the case of vision, so in such cases the move

ments that take place under these conditions are all piain 

to immediate Intuition.' 

A s regards the capacity or incapacity of certain animals 

for hearing or smelling distant objects, the case is likewise 

analogous to that of vision. ' Animals which have, in front 

of the sensory organs, as it were, conduits extending to 

a considerable length through the sensory tracts concerned, 

are capable of perception at long distances. Hence animals, 

like Laconian hounds, whose nostrils are long can discern 

odours keenlyat a distance. Likewiseanimalswith ears which 

are long and projecting, like those of certain quadrupeds, 

cornice-wise (äiroyeyeiaiopî va) far out from the head, and 

which have the spiral interior also long, {can hear at great 

distances); since such ears catch the movement from afar off, 

and ddiver it to the sensory organ. A s regards the general 

perception of distant objects m a n is inferior to almost all 

other animals, in proportion to his bodily size; but on the 

other hand he is superior to all in the nicety of his dis

crimination of the sensible distinctions in objects perceived. 

T h e cause of the latter is that his sensory organ in each case 

is purest and least contaminated with earthy or corporeal 

matter, and he, of all animals, has naturally the most deli

cately fine skin in proportion to his bodily magnitude ̂.' 

such a time. Hence I take tijv dpxfjV rov alaßrjrrjpiov rot) ttjs aKô s again 
as subject in the second clause, and tö irvevpa as accus, after kivovvtos. 
^ The facts referred to by Aristotle are due to the proximity of the 

Eustachian tubes to the auditory passage: owing to this when we yawn 
or exhale forcibly we have a feeling of obstruction in the ears, and 
hearing is for the moment impaired. 
' For § 26 cf. de Gen. An. v. 2. 781» 15-* 29. 
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Confusing § 27. Aristotle states, as we have seen, that hearing 

TheTare'̂ " depends upon vacuum, or what is taken for such, i. e. a 
have no poi'tion of air enclosed in the inner Chamber of the ear. 

feldmg^ This, however, is somehow connected with the air in the 
into the occiput, and the results of the sound-movements in the 
brain, but . , . , „ . . . . . , -
have pas- outer air which affect it are conveyed withm; and irom 
the hinder t^'^ interior air the movements ultimately find their way to 
part of the the region of the heart, which is the central or common 
called̂ ö sensorium. Of the passages connecting the external auditory 
Kevöv; also apparatus with the interior of the head, he does not seem 
the ear has , , , , . , ̂  r . , 1 • n 
a passage to have had a clear conception. O n e [viz. the inner] part 
leading to ^f ̂ ^ g^j. ;g „amcless, the other is called the " lobe." The 
theoupavös ,, . . 
or palate. whole consists of Cartilage and flesh. Inwardly its forma-
organŝ of tion is like that of spiral shells, the bone at the inner 
hearingand extremity (into which, as last receiver, sound comes) being 
are iröpoi, i" shape like the [outer] ear. This inner ear has no passage 
filled {iropos) into the brain, but it has one to the palate {oiipavos) 
aipctwrov and a vein (4>Xi-̂ ) extends into it from the brain.' 
irvevjia, 1 Certain animals, as was to have been expected, have 
runnmg . . . ir 1 
into blood- the Organ of hearing situated in the head. For what is 
romiding""' called the vacuum in the cranium is really füll of air, and 
the brain. the Organ of hearing, as w e hold, consists of air. N o w 

passages {iropoi) lead from the eyes into the blood-vessels 
around the brain; and a passage leads back, likewise, from 

each of the ears and connects it with the hinder part of 

the head ̂.' ' T h e organs of sight, like all the other organs 

of sense, are attached to passages {eirl iröpiav), but while the 

organs of touching and tasting consist either of the body, 

or of some part of the body, of animals, those of smelling 

and hearing are themselves passages filled with connatural 

spirit {irXrjpeis avp,ipvTov irvevparos) in communication with 

the external air, and terminating inwardly in the blood-

vessels which Surround the brain and extend from it to 

the heart ̂.' It is by means of these blood-vessels that 

the external auditory Impulses are finally conveyed to the 

central sensorium. 

' Cf. 492» 15-21, and 656'' 13-19. 
" De Gen. An. ii. 6. 743'' 36-744" 5. 
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§ 28. Aristotle was even more strongly impressed Biological, 

than Plato with the intdlectual, ethical, and aesthetic j°ll"̂ ''' 

importance of hearing compared with the other senses. ethical,and 

It contributes not only to the preservation of animals, values of 

but to their wdl-being, and, in the case of all those *^=?°^^°^ 
... . ,, heanng. 

which possess intelligence, assists powerfuUy in the 
development of this. ' A s regards primary vital needs, 
the sense of sight is more essential, and more directly 
contributory, to an animal's security: but, as regards 
intdlectual development, and in its secondary consequences, 

the sense of hearing takes a higher place.... True, the sense 

of hearing only imparts knowledge of the different sensible 

qualities of sound, and in the case of a few animals, those 

of vocal sound; yet, in its secondary effects and their in its 

bearing on intelligence, the part contributed by hearing ̂ ^g""^*"^ 

is greatest of all. For to rational discourse (Xo'yos) is hearing 

due the power w e have of learning, and such discourse psycholo-

is an object ofhearing, not indeed directly, since what sĵ *̂  ̂ "̂ '̂  

w e hear is as such merely sound, but incidentally, for it ing. Rea-

is made up of words, and each of these is a significant ̂ ô r̂ g'̂ re" 
sound (avußoXov). Hence if w e compare persons con- sounds 

genitally blind with persons congenitally deaf, w e find annexed 

that the former are the better developed intellectually ̂.' t° *̂ '̂̂  '•, 
T-i i (-1 1 'learning 
That learning depends on the sense of hearing, so that depends 
those w h o cannot hear cannot leam, is dwelt upon by ™ <̂=aj"̂ g-
Aristotle elsewhere. ' Creatures m a y be endowed with leam by 
a certain amount of intelligence without having the power if they°can 
of learning, as is the case with all which are destitute of the distinguish 

faculty of hearing sounds, as, for example, bees^.' Speaking sounds. 
of the habits and characteristics of the lower animals, after Spemg 

gives US 
pointing out h o w these vary in intelligence, he goes on: particulars 
' S o m e of them possess in c o m m o n with man, to a certain ™ ™^ers • 
degree, the faculty of teaching and learning, whether from hearing 
one another, or from mankind; those, that is, which have ̂]nerai 

notions. 

^ Cf. de Sens. i. 437" 1-17. 
^ Met. i. I. 980'' 22—4 (ppövipa pev avev toü pavßdveiv, Saa p^ Svvarai 

räv \(rö(f>av aKoveiv. Evidently the connotation of pavßdveiv was less 
wide than that of our ' learn.' 
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the auditory sense, and can not merely hear sounds, but also 

distinguish by this sense (biaiaedverai) the different qualities 

of significant sounds^.' But the importance of hearing 

as an Instrument of education arises chiefly from the fact 

already mentioned that words (ävoixara) are in their nature 

general {a^p.ßoXa). They are marks of typical mental 

impressions associated with them by both Speaker and 

hearer. They stand for notions. T h e impressions of sight, 

on the other hand, are primarily of the nature of particulars 

and appeal rather to the individual. Those received from 

Xöyos through the sense of hearing are, almost from the 

first, of the nature of universals, and therefore almost 

directly (i. e. so far as w e understand them) stimulate the 

faculty of intelligence. But when words are combined in 

sentences, and form trains of reasoning, their mind-devdop-

Written ing effect is still more obvious. W h e n to that of spoken 

adXuself words w e add the effect of words written, and remember 
to spoken also that language with its symbolic power ranges over the 

whole tract of ocular as well as other sensible experience, 

w e can easily understand the paramount intdlectual effect 

ascribed by Aristotle to the sense of hearing. H e is, how

ever, careful to point out that hearing has not these grand 

results directly, but only Karä avp-ßeßijKÖs. Like every other 

sense its immediate data consist of particulars ̂. 

Ethical §29. In its bearing upon moral character, hearing, which 
importance makes US acquainted with music, is in Aristotle's opinion 
of heanng. •' * 
The modes of very great importance. N o other sense can compare 
music "̂^ °̂  °^ compete with it in this respect. ' W h y is it' (the writer of 
Object of the Problems asks) 'that the object of hearing alone among 
aione"̂  the objects of sense possesses character (ijöoslx^t), that is, 
directly affects the emotional temperament of the hearer ? This, he 
affects the 
emotions, adds, is true of it, even when the music is unaccompanied 
Musical ĵ y ̂ ords. Neither colour nor odour nor savour has a 
sound the ' 

^ Hist. An. ix. i. 608" 15-21. 
''' Hence, in de Sens. i. 437" 13, dKovaros &v belongs to what follows, 

and the comma should stand not after &v, but after paßfjaeas, or eise 
in both places. What the writer wishes to guard against there is the 
false notion that the füll significance of Xöyos is matter of immediate 
perception by the sense of hearing. 



HEARING 125 

similar effect^.' ' T h e m o v e m e n t s set up in us b y music -notation' 

are of the nature of action, and actions are the "notation" °f̂ <=''°̂ : 
_ - »TT action tne 

Ol character-'. W e must not merely take our share in the 'notation' 
pleasure which all derive from music, but consider whether fn m^*"**' 
and h o w far it has an influence on the mind and character. Emotional 
T h a t it has this influence would be piain if it could be composi-
s h o w n that b y its m e a n s our characters are qualitatively q?"^ °^ 

determined (Trotot rtve? rä 7]6rj yiv6p.eda). That this, h o w - Music 

ever, is true is proved not only b y m a n y other sorts of pfea^^e, 
music, but particularly b y the compositions of O l y m p u s ; ̂ nd plea-

for these raise the hearers to a high pitch of excitement intimately 
{iroiel ras \jruxas evOovaiaariKds), and such excitement is an <=o°°e<=ted 
rc • r 1 • 1 withmorals 

affective state of the mind and character (roC irepl rrjv yfryx!]" and 
^öovs iräöos). Further, music gives pleasure; and virtue Thg^modes 
consists in taking pleasure in right objects, as well as in (dpî oviai) 
loving and hating rightly.' O u r mind and character undergo guished 
a change as w e listen to the music that w e love. H e n c e according 

SS tncy cor-" 
the musical m o d e s (at äpp.oviai) are naturally distinguishable respond to 
from one another according as they correspond to different ̂ '̂ al̂ îs-
dispositions of character. S o m e are mdancholy, others positions. 
g a y ; s o m e produce mental elation, others tend to calm powerful 
excitement. H e n c e it is obvious that music has the infaence in 

power of influencing character; from which it follows 

that it m a y be a powerful Instrument of education^ 

§ 30. A n account of Aristotle's views on avp.<pwvia, or The Aris-

the theory of concords, would lead to a subject with which account 
w e are not here concerned—Greek Harmonics. Besides, of the 

though w e find m a n y allusions to the physical basis of music found in 
in the works ascribed to Aristotle, nowhere, except in the <'vp<p<a/iai. 

. Meaning 
unquestionably spurious Problems, do w e find this subject of con-
treated technically. There are, however, in the de Sensu Nature's 
a few references which assume on the reader's part familiär analogies 

' Prob. xix. 27. 919'' 26-9. Aristotle was not the writer of the Pro
blems, yet they were chiefly inspired from his works, and so may serve as 
evidence for his general doctrine in this and many other matters, 
^ Prob. 919'' 35-7 ai Se Kivfjaeis avrai irpaKTiKai elaiv, ai Se irpd̂ eis 

fjßovs arjjxaaia iariv. arjpaaia is the term for musical notation, 
' Cf. in general Pol. viii. 5. 1339* 11-1340'' 19, particularly 1340» 

2-^ 12. 

file:///jruxas
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for musical acquaintance with it. We will therefore extract, from 

Con"rds t^e Problems and elsewhere, some passages containing 
among Certain leading ideas which m a y at least serve as an 

relatively adequate commentary on these references. 
few. The First of all hearing itself is or involves (§ 22, p. 117 suprd) 

hearing ^ ratio of composition. ' If a concord is a species of vocal 
(like every gound; and if the sound and the hearing of th'e sound are 
othersense) . ° , , , . 
depends on (as has been shown) in a certain w a y one, (though in 
fnvoiver another w a y at the same time not one); and if again 
one: for a concord is a ratio, it follows that hearing (ttji/ aKo-ljv) 
depends its is a ratio of some sort. Hence it is that each excess of 
perception either the sharp or the grave spoils the hearing (as it 
of the con- „ , , m , < ,.t , r 
cordauceof spoils the concord)^. Nature has an eagerness lor con-
"Ind'^^ traries, and of these, not of similars, composes concord (tö 
A concord avpicpaivov).' ' Art, imitating nature, also brings contraries 
^^0»^' * together. Painting, mixing together white and black, 
evepyeia of yellow and rcd, renders its representations " consonant" 

Is this ' {avpKJxivovs) with their Originals ; while music, mixing sharp 
really sol notes {^ßoyyovs) with grave, and short with long-sustained, 

parently ? in sounds of different timbre {ev biarpopois <j)u>vals), brings to 

travels P^^^ '̂'̂^ Single harmony {äpp.oviav) '•'.' ' It is the mixture of 
Proof of notes, not the mere sharp or grave, that forms (the pleasing 

mathema- sound W C Call) concord^.' 'Concord is a particular kind of 
t'<=ĵan with mixture of sharp and grave *.' ' T h e y (concords) are ratios 

musical of opposites like the octave and the fifth ̂.' ' T h e concords 

t̂ '̂ pS'ect ^^^ ̂ ^^ compared with sounds in general ; since they are, 
in the of all combinations of sounds, those based on numerically 

harZn'ics. expressible ratios«.' 
So those ' Mixture is possible a m o n g things whose extremes are 
who under- . . . . ., , , , , , , , 
stand the coutraries : it IS impossible that there should be—unless 
theory of jĵ  some incidental w a y — a mixture of white and sharp: 
music may -' ^ 
have no there can be no such mixture of them as of sharp and grave 
rea sense -^^ ̂ concord',' ' T h e soul percdvcs the mixture of sharp 

1 424a 27, 426* 27 seqq, 
* See de Mund, v, 396'' 7-22, This is, however, a non-Aristotelean 

work, 5 De An. iii, 2,426'' 5, 
•* Met. viii. 2. 1043"' 10 avp̂ covia Se ö̂ e'os Kai ßapeos peî is ToiaSi. 
" De Sens. vii. 448» 9. 
" Be Sens. iii. 439'' 31-440'' 2. '' De Sens. vii. 447'' i. 
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and grave in a concord with one single act of sense': itofpleasure 

would require two such acts to perceive sharp and white— „o real' 
data of two different senses ̂. sense of 

Sound travels, however, though light does not. W h e n 

w e see a person at a distance strike a blow which causes a 

sound, the sound does not reach the ear until after the stroke. 

So each of a row of listeners, posted at ever greater distances 

from the person, would hear the blow at successively later 

times ̂. ' Hence certain theorists say that the sounds (ot 

^6<poi) which affect the hearing in a concord {avpupoovia) do not 

all arrive at the point of sense coinstantaneously, but only 

seem to do so, and that this seeming is due to the fact that 

the interval separating their different arrivals is too short 

to be noticeable. . . . This, however, is not the case, for it 

is impossible that there should be a time-interval too short 

to be noticeable ̂.' Such a theory would involve an instant 

of blank or vacant consciousness, which w e cannot admit. 

' T h e term äpp.oviKrj is ambiguous, for it m a y refer either to 

the mathematical knowledge of music, or to the perception 

b y the ear of musical consonance. Those w h o have a good 

ear perceive the facts of such consonance. T h e mathema-

ticians, on the other hand, k n o w the reasons of these facts. 

For mathematicians can demonstrate the causes of musical 

concords, yet it often happens that those w h o have this 

power have no perception of the concrete particulars *.' 

§ 31. A writer in the Problems asks: W h y does the Why does 

interval between the extremes in the octave (in certain cases) seem uni-
escape the ear, and the composite whole pass for unison ? souous ? 
_,, , . , , , . . ,̂ . , The reason 
T h e answer suggested is, that this unisonous effect is due js that the 
to the fact that each sound—the high and the low—seems ^°^'^^^ ̂  

° it are 
identical with the other. For in sounds equality arises ' identical 
from proportion, and the Equal is a brauch of the One^.' thelr'̂ ratio'̂  
' Degrees of consonance (says Chappell) depend upon the to one 

another.' 
^ De Sens. vii. 447'' 7. ^ De Sens. vi. 446'' 5-26. 
' De Sens. vii. 448» 19-26. * Analyt. Post. i. 13. 79a 1-5, 
^ Prob. xix. 14. 918'' 7-12 Sia ri Xavßdvei ro Sta iraamv, Kai 8oKet öpörf)«!-

vov elval; ... fj on S)airep ö avros elvui So/ceZ (pßoyyos; (Didot) Sia rä 
dvdXoyov laörtjs iirl ̂ ööyyoov, tö S' taov toü ev6s. (Otherwise von Jan, 
op. cit. p. 85 n.) 
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Actual proportion that coincident vibrations bear to those which 

thiŝ sug- "sound apart" [i.e. are dissonant]. T h e unison alone is 
gestion. perfect consonance, because therein only do all vibrations 
W^hy is 
the octave coincidc ̂.' But the degree of consonance in the octave is 
"leasin̂ 'of ̂ ''ŝ .ter than that in any other interval, because in this, 
all inter- whose total ratio is I : 2, the proportion between coincident 
causeitŝ " ̂ "^ non-coincident vibrations is i : i, i.e. greater than in 
ratio is any other. O n the proportionality thus maintained of con-

in integral sonant to non-consonant vibrations in the octave appears to 

^̂ vî 'th '̂ ^̂ t the ' equality' spoken of above; and on this equality, 
of other again, rests the ' approach to oneness' which causes the 

alwamhi- iiterval to be unnoticed and the sounds taken for one. 
volvein Aristotle speaks with less subtlety of this matter. 'It is 

terms an easier to perceive a thing (in its proper nature) when single 
improper than when blended with something eise, e.g. w;ine when 

The octave unmixed than when diluted, or honey, or a colour, or the 

pressed?s" "°te highest in pitch {vririj) when by itself than when in the 
the ratio octave ̂.' 'Also the quarter tone escapes notice: one hears 

integral the mdodic rise and fall of the voice as a continuum, but 
number the interval between the extremes in the quarter tone passes 

the'other' unnoticed ̂,', 'Why'—it is asked in the Problems^—'is the 
intervals octave the most pleasing of all intervals ? Perhaps because 
cannot. _ r- & r 
Fundamen- its ratios are expressible by integral terms, while those of the 
o^thT^°° other intervals are not so. For since the string of highest 
pleasing pitch, the vr\rrj, is (in its rate^ of Vibration) double the string 
avp̂ uvia. lowest in pitch, the virärrj, for every two vibrations of the 
itisnKöyos (qyj^q^ the lattcr has one, and for every two of the latter 
evavTiiov, ^ 
and Köyos the former has fotir, and so on. But the rate of vibrations 
T̂ ?̂!™̂  of the vrjrrj is once and a half that of the p.4ar]. Thus the 
which iŝ  interval of one to one and a half in which the fifth con

sists is not ultimately expressible in integers; for while the 

less is one, the greater is so m a n y and a half more. Hence 

^ Cf. Chappell, History of Music, pp. 221-4 > von Jan, op. cit. pp. 96, 
loi nn.; Wundt, H. and A. Psyck. p. 69 (E.Tr.). 
' Arist. de Sens. vii. 447" 17-20, 
' Arist, de Sens. vi, 446" 1-5, * xix, 35, 920* 27 seqq, 
° Only by this parenthesis can the sense be given, The v̂ ti; was 

but half as long as the iirnri), The passage, therefore, implies more 
accurate knowledge of the Vibration of strings than Aristotle possessed. 
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integers are not compared with integers, but there is 

a fraction over, The case is similar with the fourth: 

the interval 3 :4 cannot be expressed as a ratio of one 

to any integral number; it appears i: i^. Or perhaps 

the octave is most perfect because it is made up of the 

fifth and the fourth, and is the measure of the melodic 

series ̂.' 

' W e are ddighted with concordance of sounds because 

such concordance is a blending of contraries which bear 

a ratio to one another, But a ratio is a fixed arrangement— 

a thing which, as has been said, is naturally pleasing ̂ ,' ' If 

w e take two vessels equal and similar to one another, but 

the one empty, the other half füll, and cause them to sound 

together, they form an octave with one another. W h y is 

this? Because the sound Coming from the half füll vessel 

is double the other (in rate of Vibration) .̂' The Problems, 

from which these extracts are taken, are later than Aristotle, 

and in some ways represent more highly developed theories 

of music and of harmonics than those of Plato or Aristotle. 

§ 32. It would seem, and has been urged by many, e, g. Probable 

by Trendelenburg, Arist, de An. p, 107 (Beiger), that |,°''j°/„''pf 

a portion of what Aristotle wrote on the subject of vocal the tract 

sound must have been somehow lost. In his work de Gen. treating of 
An. V. 7. 786'' 23, we read: 'As to the final cause of^™d.The 

voice in animals, and as to what voice and sound in treatise 

general are, an explanation has been offered already, partly ̂ "hatnepl 
in our work on Sense-perception, and partly in that on 'A/covartuv 

The Soul *.' Again further down: ' With regard to voice, 

let this suffice for the Information not definitdy given 

already in the works on sense-perception and on the soul °.' 

''• Prob. xix. 35. 920* 27-38. The Didot punctuation after peXMas 
("38) is here adopted; also Bekker's r iKeaio for repeiv d (̂ 36). 
^ xix. 38. 921* 2-4 avp(j>a>via Se xaipopev o n Kpäais ian Xdyov ixövrcov 

ivavriav irpäs aXXrjXa' ö pev ovv Xöyos rd^is, o rjV (pvaei fjdv. 
^ Probl. xix. 50. 922'' 35-9. 
* Cf. 786'' 23 Ttvos pev ovv eveKa (pmvfjv epfet rä (äa Kai ri ian (jxovfj Kai 

oXas 6 yjföcpos, rä pev iv Toir Trepi alaßfjaews, rä 8' iv tois irepl ijrvxfjs eiprjrai. 
" Cf. 788* 34 irepl pev ovv ipavfjs oaa pfj irpörepov iv tois Trepi aladfjaeus 

biapiarai Kai iv Tots irepl ̂ jrv)pis, Toaavr eipfjaßia. 
BEARE K 
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In the de Sensu, however, while the physical properties of 

the objects of seeing, smelling, and tasting are examined 

and described, those of hearing and touching are entirdy 

omitted. There, for the psychological Import of the five 

senses, w e are referred back to the work de A n i m a : while 

as to the physical character of the objects of all five, w e are 

promised a discussion to follow; yet while three of these 

are discussed two are passed over. There is no formal 

or set treatment of them in that little tract \ T h e frag

ment riepl 'kKovar&v is un-Aristotelean. Its opening words 

agree with the views of sound-transmission ascribed by 

Alexander ̂  to Strato, w h o m therefore Brandis (too hastily 

as Zeller thinks) regards as the author. 'According to 

the ITept 'Akouotmj; (803'' 34 seqq.), every sound is composed 

of particular vibrations (irXrjyai) which w e cannot distinguish 

as such, but perceive as one unbroken sound: high tones, 

whose movement is quicker, consist of more vibrations, and 

low tones of fewer. Several tones vibrating and ceasing 

at the same time are heard by us as one tone. T h e height 

or depth, harshness or softness, in fact every quality of 

a tone, depends (803'' 26) on the quality of the motion 

originally created in the air by the body that gave out the 

tone. This motion propagates itself unchanged, inasmuch 

as each portion of the air sets the next portion of air in 

motion with the same movement as it has itsdf (Zeller, 

Arist. ii, pp. 465-6 nn., E . Tr.) 

* Cf. de Sens. iii. 439* 6-17 ti irore Sei Xe'yetv Ötiovv avräv olov . . . ^ ti 
i|r64>ov . . . öpoias Se Kai irepl dt̂ -fls. 
^ A d Arist. de Sens. (p. 126, Wendland), von Jan, pp. 55 seqq., 135, 

ascribes the irepl 'Akouo-tSv to Heraclides. 



THE ANCIENT GREEK PSYCHOLOGY 

OF SiVIELLING 

Alcmaeon. 

§ I. W e have little direct Information respecting Ale- Function 

maeon's psychological theory of the sense of smell. All ofsmefling, 

that remains is the following, contained in two passages ̂S'̂ '̂ 'ĵ t 

which I extract, the one from Theophrastus, the other from air inhaled 

the late compilation of Aetius. m^suH^ 
' H e taught that a person smells by means of the nostrils, and carried 

drawing the inhaled air upwards to the brain, in the respi

ratory process ̂.' Not the nostrils alone, therefore, but these 

in connexion with the brain form the olfactory apparatus. 

' H e held that the authoritative principle—the intelligence 

— h a s its seat in the brain; that, therefore, animals smell by 

means of this organ which draws in the various odours ̂  to 

itself in the process of respiration^.' Besides these two 
direct references to Alcmaeon, there is a probable allusion 

to him bearing on the same subject. Socrates in the 

Phaedo, reviewing the history of his o w n mental develop

ment, teils his friends that in his youth he had been 

interested in psychological questions, and that of these 

one which presented itself was ' whether it is the brain 

that furnishes us with the senses of hearing and seeing and 

smelling*.' T h e various theories referred to by Plato in 

this passage are sufiiciently distinctive to show that in 

mentioning each he is thinking of some particular philo

sopher. T h e theory which referred Sensation to the opera-

^ Theophr. de Sens. § 25 ; Diels, Vors., p, 104 öacfipalveaßai Se 
pio'lv apui ra dvairveiv dvdyovra tö irvevpa irpos töv iyKe(j)aXov. 
" In the following paragraphs the terms 'smell' and 'odour' are 

sometimes used indifferently for the object of the olfactory sense. So, 
too, ' taste' is sometimes used for ' savour,' 
" Aet, iv, 17, I, Diels,Z'ö*-., p. 407, Vors., p. 104 e'v rä iyKe(f)dXa elvai 

rä fjyepoviKÖV rovra ovv öa<̂ paiveaßai IXkovti Sia tmv dvairvowv toi öapds. 
* Plato, Pkaedo 96 B, Diels, Vors., p. 105 irörepov . .. ö iyKe^dXös 

ianv ö tÖj alaßfjaeis irapex̂ v toC äKoveiv Kai opdv koi 6a(j>paiveaßai. 
K 3 
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tion of the brain was characteristic of Alcmaeon. The 

expression rö fiyeßoviKov in Aetius betrays the lateness of 

the writer; for it only came into vogue with the Stoic 

school. W e have, however, the authority of Theophrastus 

for the statement that Alcmaeon regarded the brain as the 

great organizing centre of Sensation. 'All the senses he 

regarded as somehow connected with the brain ̂.' 

What is the § 2. In these meagre Statements is contained all that we 

app^tus know of Alcmaeon's psychology of smelling. They amount 
with which only to an expression of what ordinary Observation might 

is brought suggest respecting it. Yet even in this short flight of 
in contact speculation th-ere was room for divergence of opinion. 
for the _f . , 1 , r • • 
purpose of Every one feit convinced that the process of respiration 
Sensation ? '̂  largely instrumental to the olfactory sense, and also that 
The object it is SO in virtue of its connexion with some internal 
oäour not apparatus. Thinkers disagreed as to what the latter was. 
discussed Alcmaeon, for what reasons w e are not informed, supposed 

remains of it to be the brain. Aristotle, as w e shall see, firmly held 
Alcmaeon. ̂ jjg contrary opinion, that the internal seat of the olfactory 

physiology sense (as well as the other senses) was not the brain, but 

over Ais the heart—or the region of the heart. W e have no informa-
sensory tion as to Alcmaeon's views respecting the object of this 
function: , , . . . , . , 
modern sense, odour, or the manner ot its generation as a physical 
physics, {•a.zt. But before w e express our disappointment with 
over its r er 
object. Alcmaeon's shortcomings on this subject, let us reflect that 

even now very little more, of any essential Import, is 
known than the brief Statements he has given us contain. 
Anatomy has, of course, enabled modern psychologists to 
speak with a fullness impossible to the Greeks of the 
structure of the olfactory apparatus, but as regards the 
olfactory function itself, and the exact manner of its Per

formance, it has little to teach. Experiments have shown 

that sensations of smell, like other sensations, m a y be 

excited in us without the presence of odorous objects in 

the ordinary way, by means of other Stimuli. But for the 

explanation of this sense itself, w e are still left with such 

' Theophr. de Sens. 26 äirdaas 8e ras alaßfjaeis avvrjprfjaßai iras irpos 
TÖv iyKt^dKov. 
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Statements, as that' particles of odoriferous matters present 

in the inspired air, passing through the lower nasal Cham

bers, diffuse into the Upper nasal Chambers, and falling 

on the olfactory epithelium produce sensory Impulses, 

which ascending to the brain, give rise to sensations of 

smell.' In this sentence, from the pen of Sir Michael 

Foster, introducing the subject, it is curious to observe 

h o w m u c h might pass for a mere expansion of the brief 

description of the s a m e facts left us b y Alcmaeon ̂ . M o d e r n 

physics is as helpless to explain odour as physiology to 

explain olfactory function. 

Empedocles. 

§ 3. T h e remains of Empedocles, except as regards his Organ xa.& 

theory of äiroppoai, show us little more than those ofg^iiing" 

A l c m a e o n to ducidate the psychology of smelling. ^ ^ ° ̂ ave 

' T h e act of smelling (he said) takes place b y means of olfactory 

the respiration; hence those persons have the keenest sense f5?̂ f J , 

of smell in w h o m the m o v e m e n t of Inhalation is most interfere 

energetic .̂' ' Empedocles holds that the sense of odour is k'eenness 
introduced with and b y the respiration actuated from the ?f 'tj as it 

lungs; that accordingly, w h e n the respiratory process is dent on 
laboured, at such times, owing to its roughness, w e do not ̂espira-

perceive smells w h e n w e inhale, as happens with persons 

suffering from catarrhs ̂.' Respiration, on which the intro

duction of odour and smelling depends, is a process in which 

the m o u t h and lungs and also the pores of the skin operate 

alternatdy * ; smelling being incidental to that part of the 

process in which the m o u t h and lungs are agents. 

1 Cf. Foster, Text Book af Pkysiology, § 859, p. 1388. 
^ Theophr. de Sens. § 9; Diels, Vors., p. 177; Karsten, Emped., 

pp. 480-3 Sacjtprjaiv Se yiveaßai rrj dvairvoß' Siö Kai jidXiaTa dacj)paiveaßai 
TOvTovs ols a^o8pordrrj rov aaßparos rj Kivrjais. 

^ Aetius, iv. 17. 2, Diels, Box., p. 407, Vors., p. l8l'Ej[in-eSo(cX̂ r rals 
dvairvoals rals dirä tov irvevpovos avveiaKpiveaßai Ttjv öaprjv' orav yovv fj 
dvairvofj ßape'ia yevtjrai, Karä rpaxvrrjra (sc. Trjs dvairvorjs) pfj avvaiaßdveaßai, 
äis iirl Tfflv pevjianiopevaiv. 
* Empedocles illustrated by the filling and emptying of the clepsydra. 

Cf. the verses in Karsten, 275-99, and Bumet's version, Early Greek 
Pkilosopky, p. 230. Plato in principle adopts Empedocles' theory of 
respiration, Tim. 79 a-e. 
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Theophras- § 4- ' A s regards the other senses, h o w are w e to apply.the 
tus criti- principle " that like is discerned b y like "? ... For it is not 
C1Z6S r.Tn- e t - •' 
pedocles' b y sound that w e discern sound, nor b y odour that w e dis-
if'̂ inüHa cern odour, and so on W h e n sound is ringing in the 
simiiibus ears, w h e n savours are already affecting the taste, w h e n an 
toolfectory odour is already occupying the olfactory sense—at such 
sense. times the senses each and all are dulled, and the more 

cks^^ ° so the greater the quantity of the cognate objects which 

expla'in'the Wappen to be in their organs ̂ ! ' His (sc. Empedocles') ex-
fact that planation of the sense of smelling is absurd. For, in the first 

smell̂ '̂ ^ place, the cause he has assigned for it is not sufficiently 
which do general {ov koivtjv), since there are s o m e creatures which pos-

Som̂ ê "̂̂ '̂ sess the sense of smell, but do not respire at all. Again, it is 
absurdities childish to say, as he does, that persons smell most acutely 

follow if w h o inhale the breath in greatest amount {tovs rrXeiarov 

o'^Empe^ emairuip.evovs); for respiring is of no avail for this purpose 
docles if the sense is not in a healthy condition {y.rj vyiaivovarjs), or 
were true. 
Respira
tion only 
indirectly 
the cause "l^f^"^ whatever of odour. 
directly, 
as Em
pedocles 
thought. 

Odour, 
according 

is not, so to speak, (äveiüyp.kvrjs ircos) open. There are m a n y 

persons w h o (no matter h o w m u c h they inhale) are in-

capacitated {ireirrjpäadai) for smelling, and have no perception 

Moreover, those whose (ot bvairvooi) 

breathing is distressed, or w h o are ill {irovovvres), or sleep-

ing {KaOeibovres), should, on Empedocles' theory, perceive 

odours more keenly than others, as they inhale most air. 

T h e contrary, however, is the case. That the act of 

respiration is not directly (koö' avro) the cause of smelling, 

but only indirectly (Karä avp.ßeßr]K6s), is both evident from 

the case of the other animals (i.e. those which do not respire 

yet have this sense), and is further proved b y the patho

logical states just referred to^.' 

§ 5. ' Most odour emanates,' says Empedocles, ' from 

^ Theophr. de Sens. § 19 ; Diels, Vors., p. 179 tö Se irepl ras 
aXXas alaßfjaeis irSis Kpivapev ra öpoia ; ... oifre yäp ylrö<j>a tov \jrö(f>ov, 
oür öapfj rfjV öapfjv oüre tois aXXois rois opoyeveaiv . . . ̂ X°^ ̂ ^ ivövros iv 
d>alv ̂  ;;(uX5v e'v yevaei Kai oapijs iv öaijipfjaei Kaxpörepai jrSo'ai yiVovrat Kai 
päXXov oaa äv irXfjpeis Ziai rav öpoiiäv. 
" The above, as also the following, criticism is determined by the 

Aristotelean theory of smelling. Theophr. de Sens. §§ 21-2; Diels, 
Vors., p. 179. 
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bodies that are fine in texture and of light weight'toEm-

(Theophr. de Sens. § 9). In reply to this Theophrastus ̂ „^"efby 
denies that light bodies are especially odorous. ' It is idiröppomC) 

not true, either, that the bodies which most affect '&i&7ionlT 

sense of smell are the light bodies; the truth is that '^^^°-

if w e are to smell them, there must be odour in them to cririciz"s 

begin with; for air and fire are the lightest of all, but vet ̂ 'f 'i'̂ °'>' 
, .• ° ) "•- J'̂ '-of odour. 
do not excite the sense of odour ̂. T h e objective odour 
comes, according to Empedocles, in the form of äiroppoai 
from the odoriferous bodies. Such is the scent which dogs 
follow. T h e hound 'searches with his nostrils for the 
particles from the limbs and bodies of the beasts, and for 

such whiffs of scent from their feet as they leave on the 

tender grass^.' 'But,' replies Theophrastus, 'if wasting 

is a consequence of emanation from a substance (and 

Empedocles uses this very fact of the wasting of things 

^ Theophr. de Sens. § 22; Diels, Vors., p. 179. 
^ Plut. de Curios. 11, Quaest. Nat. 23; Diels, Vors., p. 211; 

Karsten, Emped. p. 253: 
Kepfiara ßrjpei&v peXeav pvKrfjpaiv ipevvatv 
{irvevjxard ff) oaa direXeiire ttoSäv äiraXij irepl iroia. 

This is Diels' reading. H e adopts Buttmann's Keppara for the rep-
para of Plut. de Curios., the Keppara of Quaest. Nat.—the inconsistency 
and obscurity of which show the text to be corrupt. By Keppara 
Empedocles denotes not ' fissa ferarum ungula' as Lucretius {vide 
infra) seems to render, but the diröppoiai—the material particles which 
are the proximale object of, and which stimulate, the sense of smell. 
This seems better than {a) to read with Karsten reppara Xexeav=' cubilia 
extrema, Ultimi ferarum recessus'; or {b), with Sturz, to Interpret 
reppara peXeav as=' extremitates membrorum,' i.e.' pedes,' i.e.' pedum 
vestigia'; or (c) to accept, with Schneider, Keppara as a derivative of 
Kei^i (which would be impossible) = 'cubilia'; or finally {d) to follow 
Stein {Emped., p. 70) in adopting ireXpara (Duebn.) = 'the soles of the 
feet,' or ' vestigia.' Plutarch, Quaest. Nat., explains the meaning to be 
that the dogs ras diroppoäs dvaXapßdvovaiv, as ivairoXeiirei rä ßrjpla rrj fjXrj. 
Lucretius had the lines before him when he wrote: ' tum fissa ferarum 
ungula quo tulerit gressum promissa canum vis ducit,' de Per. Nat. iv. 
680 : which reads as if he translated Keppara («eipm) by 'flssa ungula.' 
(irvevpard ö') is Diels" Supplement of the words quoted from Empedocles 
by Alexander, who denies Empedocles' theory of odours being diroppoai, 
asserting that neither odour nor colour can be dispersed {8iaairäaßai) in 
material particles, as Empedocles' line of reasoning would imply. 
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as the most general proof of his theory of emanation), 
and if it is true that odours result from such emanation, 

the most odorous substances should perish most quickly. 

But the contrary is the fact, for the most odorous plants are 

more lasting than any others.' 
Function § 6. T h e äiroppoai of odour find their w a y into the iro'poi 

hiß by'̂ ' °f the olfactory organ. If the äiroppoai are symmetrical 
the pores with the iropoi, the sense is stimulated; if not, no perception 
and emana
tions. occurs. 

' Empedocles lays it down, with regard to all the senses 
alike, that Sensation is due to their respective äiroppoai 
fitting into the " pores " of each sense-organ ; whence it is 
that the several senses cannot discern one another's objects, 

because the pores of the organs, as compared with the 

äiroppoai of an object other than their own, are in some 

cases too wide, in other cases too narrow, to admit them; 

for he asserts that these äiroppoai in the former case pass 

unchecked straight on, without touching the sides of the 

pores; while in the latter case, they cannot find ingress 

at all \' 

Democritus. 

Smelling, § 7- Democritus has left us considerable Information as 
hke the .̂q ĵ jg theories respecting sight, hearing, tasting, and touch-

senses, is ing, but what w e k n o w of his views on the sense of smell 

critil^r°' can be stated very briefly. 
mode of H e reduced it (as he did all the other senses) to a mode 

he does of touch ̂. ' W h y is it that Democritus, while he explained 
not assign .̂ĵ g various objective tastes in conformity with the sense of 
the atomic •' , . . , 
figures on taste, omitted to explain objective odours and colours in 
vlrious'̂ ^ conformity with their subjective senses ? H e ought, if con-
kinds of sistent, to have explained these sensibles too by his theory 

' Theophr. de Sens. § 7; Diels, Vors., p. 176 'E/UTreSoicX̂ r Se 
Trepl äiraaSiv öpoias Xeyei Kai rjjrjai r^ ivapjiörreiv eis roiis iröpovs tovs 
eKÖarrjs alaßdveaßai' Siö Kai ov 8vvaaßai rä oKXfjXav Kplveiv, on räv pev 
(sc. alaßfjaeiüv̂ ataßTjrrjpitüv) evpvrepoi iras, rav Se arevoirepoi rvyxdvovaiv 
Ol iröpoi irpäs rä alaßrjröv, i>s rä pev ovx äirröpeva 8ievToveiv (= ' pristinum 
in permeando impetum servare,' Diels, Box., p. 500, 22 n,), rä S' oXas 
elaeXßeiv ov 8vvaaßat. 
^ Arist, de Sens. iv, 442» 29; Mullach, Bemocr., p, 405. 
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of " figures " \' Theophrastus teils us that in his theories odour de-

respecting smelling, touching, and tasting, Democritus Pj™'̂ j;„y°'̂  

' resembled most other philosophers ̂.' For him, as for most definite 

of the other 4>vaioX6yoi, all the several senses were ulti- odour at 

mately modifications of the sense of touch. S o with the f̂'' except 
by stating 

objects of these senses: they too were but variations ofthatitis 
the tangible, their qualitative distinctness being merely o/mattef 
subjective—due to ^avraaia ̂. Having explained in detail emanating 
the various sensations and objects of tasting, he probably odorous 
thought that those of smelling—closely related as they are to b°<̂ ies and 

those of tasting— could be easily explained on the analogy thenostrils. 

of these, as deducible from the figures of the atoms which 

caused them. However this m a y be, ' he neglected to add 

a definite account of odour; all he teils us respecting it is 

that the finer matter, passing by emanation from the heavy, 

produces odour. W h a t the particular natures of the agent 

and patient in this sensory Operation are he did not go on 

to inform us, though this was the main point*.' 

Anaxagoras. 

§ 8. 'Anaxagoras asserts that w e exercise the sense oi Function 

smell in connexion with the respiratory process ̂.' ' Large ofsmeUhig, 
animals (according to Anaxagoras) hear loud sounds, and at Smelling 

great distances ... small animals low sounds and those close with in-
by. A n d it is likewise as regards the sense of smell; for air l̂ alation. 

•• Theophr. de Odor. § 64; Diels, Vors., p. 390 ti S17 irore Arjpö-
Kpiros TOVS pev xypoäs irpos rfjV yevaiv dirodiSmai, ras S oapäs Kai ras xpoas 
ovx öpoims irpäs ras viroKeipevas alaßfjaeis ; eSei yäp e'x t5v axrjpdrav. 
^ Theophr. de Sens. § 57 irepl pev S-\jrea>s Kai dKorjs ovtcos diro8i8a>ai, rör 

Se aXXas alaßfjaeis axe8ov öpoUas iroiel rois irXeiarois. 
° Cf. Theophr. de Sens. § 63 tS>v Se aXXcov alaßrjräv ov8evos eivaicfivaiv, 

dXXa TravTO irdßrj rfjs alaßfjaews dXXoiovpevrjS, e*| ̂ r yiveaßai rfjV cf>avraaiav. 
* Theophr. de Sens. § 82 ; Diels, Vors., p. 396; Box., p. 524 irepl Se 

dapfjs irpoaaffropl̂ etv irapfjKev irXfjv Toaövrov, on rä Xenrov airoppeov airo rav 
ßapearv iroiel rfjv Ö8pfjv' irolov Se Tt rfjV <f}vaiv hv viro rivos irdaxei, ovKeri 
irpoaeßrjKev, Sirep uras rjv Kvpiararov. Of Ö8pfjv Diels {Box. 1. C.) says 
' servavi ut Democriteum.' For the Epicurean and probably Demo-
critean theory of smelling, cf. further, Lucret. iv. 673-86 with Giussani's 
notes. 
'•' Theophr. de Sens. § 28; Diels, Vors., p. 323 laaavras Se Kai oa-
fppaiveaßai , ,. dpa rrj dvamorj. 
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Large when thin (he says) is more odorous, since in proportion as 

cormTared 't is heated and rarefied its odorousness is increased, A 
with small large animal, as it respires, while inhaling the rare air 

olfactory inhales the dense also, but the small animal draws in 
power, the rare air b y itself; wherefore large animals are more 

perfect in this form of sense, For odour is more pro

nounced {p,äXXov ehai) w h e n near than w h e n far off, on 

account of its greater density (in the former case), and 

its being weakened b y dispersion (in the latter case). H e 

states that as a rule large animals are insensible to the 

finer sort of odour, while small animals fail to perceive 

the denser kind ̂ .' According to Theophrastus, Anaxagoras 

held that the larger animals had a mo r e perfect sense of 

odour, as well as of other sensibles, than small animals 

possess, T h e general reason for this is that, while the 

former inhale both the dense and the rare, the latter inhale 

the rare alone, O n this Theophrastus observes that 'it 

exposes Anaxagoras to a peculiar difficulty, Anaxagoras 

asserts that the rare air is the more odorous, yet that a more 

^ Theophr. de Sens. § 30; Diels, Vors., p. 323, Dox., pp. 507-8 koI 
iirl rrjs öacj>pfjaecos öpoicos' ofetv pev yäp päXXov tÖv Xeirrov depa, ßeppai-
vöpevov jifv yäp Kai pavovpevov ofeiv. 'Avairveov Se to pev peya fmov afia 
TW pavm Kai tov itvkvov eXKeiv, rö Se piKpov avräv tÖv pavov' Stö Kai rä peydXa 
pdXXov aiaßdveaßai. Kai yäp rfjV öapfjV iyyvs (sc. ovaav) eivai päXXov rj 
iröppco 8iä TO irvKvoripav elval, aKehavwpevrjV Se äcrÖev̂ . ax^8ov Se ms elireiv 
oiiK alaßdveaßai rä pev peydXa ttjs XeiTTris [äepos], rö Se piKpä T̂ r irvKvfjS. 
1 have thought it better to read, according to Diels'former suggestions 
Box., p. 507, 33 n., TÖV irVKvöv for tö tt., and aüröv tÖv pavöv for aÜTÖ tÖv p. 
Though TÖ TTujcvöv {=Tov irvKv. depa) would serve, yet avro rov p. certainly 
perverts or ignores the reasoning. Also with Diels, Box., p. 508, 4n., 
I reject äepor (after rfjs Xeirrfis) as a ' glossema,' and understand 
oapfis with the adjectives Xeirr̂ s and itvkvTjs. In his Vorsokratiker 
he does not give effect to all these suggestions, printing töv 
irvKvöv indeed, but keeping the axrrö, and printing rijs XeirTfis äepos in 
open type, as if to mark a quotation, and to assume that Anaxagoras 
made dfjp feminine. But the rfjs irvKvfjs is not so printed by Diels, nor 
is it likely that Theophrastus would have thus once retained the 
Homeric and Hesiodic gender of this word, even if we assume Anaxa
goras to have used it in the passage of which Theophrastus was here 
thinking. Besides eXxeiv is the verb used of taking in the mere dfjp both 
just above, and later, Tb; § 35 adfln. (töv ̂ invöv eXxei): while aXaßdve-
aßai seems properly to require öapfj, as object of the sense of smelL 
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acute sense of smell is possessed by the animals which 

inhale the dense air than by those which inhale the rare ̂ ' 

W e can, however, find at least a partial Solution in the 

fact that while the smaller animals are co7ifined to inhaling 

the rare air, the larger inhale both the rare and the dense. 

But a difficulty remains. In the next sentence, w e read, 

as a further reason for the superiority in this respect of the 

larger animals, that odour is more pronounced {päXXov 

eiva,i) w h e n close at hand than when at a distance, on 

account of its being more Condensed when near, and be

coming weakened through dispersion when at a distance; 

aiid that the smaller animals are defective in their per

ception of the more Condensed form of odour, while the 

larger fail in that of the rarer form. H o w these are 

reasons for the proposition that the larger animals \i.äXXov 

aiaOdveaöai—have the more perfect sense of smdl-^is not 

easy to understand. W e may, however, suppose that the 

larger animals receive into their larger olfactory organ 

a greater quantity of the enfeebled odour from a distant 

object, and thus perceive it, while the smaller, receiving 

only a small quantity, fail to notice it. But there seems to 

be an incohereiicy in the argument, arising from confusion 

and interchange between air (rare or dense) as object of 

smelling, and odour proper, with air merely as its vehicle. 

That Theophrastus was perplexed by the argument is piain 

from what he says of it in connexion with the other senses 

(cf. supra'Hearing,' Anaxagoras,§ii). Theophrastus finds 

in the position thus taken up by Anaxagoras a resemblance 

to that of Empedocles, w h o held that perception is effected 

by means of emanations fitting into the pores of the sensory 

Organs. 'Anaxagoras in explaining the superior sense-

perception of the larger animals by a proportionateness 

between the objects which they perceive and their larger 

organs of sense, seems to adopt the view of Empedocles ; 

^ Theophr. de Sens. § 35 ; Diels, Box., p. 509.17rXi7v iirl rfjs 6a<f>pfjaecos 
iStov (i. e. affecting Anaxagoras peculiarly as compared with Empedocles) 
avpßaivei 8vaxepes' ol̂eiv pev ydp (jjrjai räv Xeirräv depa päXXov, oaippaiveaßui 
Se dKpißearepov oaa rov irvKvov ̂  tov ̂ vöv eXxei. 
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for he represents sense-perception as due to a fitting of 

something into the pores ̂.' It is possible that Anaxagoras 

merely meant that the larger animals with their larger 

Organs receive a larger amount of Stimulus : not that they 

perceive fine distinctions, auditory or olfactory, better than 

small animals do. Their superiority of sense to the latter 

would thus be only a qualified superiority, having its 

drawbacks as w e have suggested. Theophrastus m a y have 

misunderstood, and then misstated, the Intention and effect 

of his comparison between larger and smaller animals. 

Diogenes of Apollonia. 

Organ and § 9. ' Diogenes held that the sense of smell is effected by 

of"smeU- the air around the brain, for this is compact and symmetrical 
ing. The air with odour. T h e brain itself is porous, and its veins are 

brain fine, but the air around it, in creatures in which its diathesis 
should be jg unsymmetrical, does not m i x with odours; since if a 
' symmetn- •' ' 
cal with person were assumed to have the temperament of the air 
Length and ̂ 'thin him symmetrical with the temperament of these, 
fineness of he would Certainly also have the Sensation of them .̂' 
passages! ' Smelling is most acute in those creatures that have 
Man's least air in the head, for it (the air) then most quickly 

to certain blends (with the odoriferous Stimulus). Moreover, if 

one draws in the odour through a smaller and narrower 

' Theophr. de Sens. § 35 ; Diels, Box., p. 509.12 tö Se irpos rä peyeßrj 
rfjV avpperpiav diro8t8övai räv alaßrjrSiv eoixev öpoiasXeyeiv 'Epire8oKXel' rä 
yäp ivappörreiv rols iröpois iroiel rfjv aiaßrjaiv. 
^ Theophr. de Sens. § 39. I give the text suggested by Diels, Vors., 

p, 344 'rfl" P'̂ ^ oa<pprjaiv rä irepl tov iyKecjiaXov depi' rovrov yäp 
dßpovv eivai Kai avppierpov rfj öaprj' tov yäp iyKeCpaXov avräv pavov Kai (tA) 
<̂Xe'/3ta XeTTTa, rov 8 iv ois äv fj 8idßeais davpperpos ̂  ov peiyvvaßai rals 
öapals' ä>s ei Tir eii; rß Kpdaei avpperpos, Ŝ Xov ins alaßavöpevov av. The 
Suggestion formeriy made by Diels {Dox., p. 510, 16 n.) to read (to) 
(pXeßia Xeirrd, fjaaov Se ots, comparing Arist. de Sens. 458* 7—17 Xeirrörris 
Kai fj arevÖTTjs räv irepl räv iyKecjiaXov (pXeßäv—gave at all events the 
required sense, so far as it went; but the difficult icai oü remained. The 
M S S . XeffToraTov S' e'v ols fj Bidßeais daipperpos, Kai ov peiywaßai cannOt 
Stand. Diogenes could not have said that the air or the brain is 
XejTTÖTnTov in those whose sense of smell is defective, for according to 
him the greater the thinness of the air in the brain, and the greater the 
fineness of its ducts, the more excellent is the faculty of smelling. 

other 
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passage (he smells more acutely), for thus it is more animals in 

quickly discerned. Wherefore in some of the other pô e'°''' 

animals the sense of smell is more perfect than in man. 

N o t but that m a n , too, if the given odour were sym

metrical, so as to blend duly, with the (intra-organic) air, 

would have this faculty in its highest perfection ̂.' In 

Diogenes, all the elements which were mixed to form 

man's body, and all elements whatever, are reducible to 

ärjp—the one substance from which all phenomenal sub
stances are differentiated. 

O f the physical nature of 6aßrj Diogenes has left no 

account that survives. T h e m e d i u m by which it was 

conveyed from the odoriferous object to the olfactory organ 

was, of course, air. 

Plato. 

§ IG. 'With regard to smelling, tasting, and touching,piatodoes 
as sensory functions, Plato (says Theophrastus) has told us °otattempt 

•' •' ^ •' ^ ' anexplana-
nothing whatever, nor even whether there are any other tion of the 
senses besides these (i. e. the five), but he bestows particular-^^"^gj^ 
care on his theory of the objects of the various senses ̂.' As regards 
While he developed psychological as well as physical theories te merely 
of seeing and hearing, his theories of the other senses, being ̂ ^umes it 

confined to their objects, are mainly if not wholly physical. nostrils. 

T o turn to Plato himself. lô e'sntf 
' A s regards the faculty of the nostrils, no Classification admit of 

division 
^ Theophr. de Sens. § 41 ; Diels, Vors., p. 344, Box., pp. 510-11 

oalpprjaiv pev ovv ô vrdrrjv ols iXdxiaros dfjp ev rfj KecpaXß' rdxiara yäp 
peiyvvaßai' Kai irpos tovtois iäv eXKij Sia jiaKporepov {piKporepov ? Diels) 
Kai arevwTepov' ÖÖttov yäp ovra Kpiveaßai' Siöirep evia räv fwov oarppavn-
Korepa räv dvßpinrmv elvcu' ov pfjv äXXd, avpperpov ye oHarjs rfjS oapfjs no 
depi irpäs rfjV Kpäaiv, pdXiara av alaßdveaßai rävavßpamov. Diels' Sugges
tion piKporepov is supported by the sense. Perhaps paKporepov was 
a correction of some one who remembered what Aristotle says {de Gen. 
An. v. 2. 781I' 10) about the more acute sense of distant sounds and 
odours being connected with longer tubes inwards from the orifices of 
the ear and nose. 
^ Theophr. de Sens. § 6; Diels, Box., p. 500 jrepl Se öacfipfjaeas Kai 

yevaeas Kai ä<j)fjs oXas ov8ev eipijKev, ovd el irapä ravras aXXat nves elaiv, 
d\Xä päXXov dKpißoXoyelrai irepl rav alaßrjräv. Cf. ibid. SUpra ov pfjV 
etpijKe ye irepl äiraaäv dXXä pövov irepl okô s Kai o-̂ eas. 
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into genera of its objccts can be made {etbrj ßlv ovk Ivi) •'. For smells: 

Thê four̂ '̂ ̂ ^^ °^ ̂  half-formed nature ̂  (ro räv oajx&v iräv fjßiyeves), and 
elements no class of figure has the adaptation requisite for producing 

All odours any smell ̂, but our veins in this part are formed too narrow 
Kanvös or for earth and water, and too wide for fire and air: for which 

i.e. water cause no one ever perceived any smell of these bodies ; but 

mto'är smells arise from substances which are being either liquefied 
orair or decomposed, or dissolved, or evaporated*. For when 

mto water. water is changing into air and air into water, odours arise 
They be- in the intermediate condition; and all odours are vapour 
long to an . . , . , . ^ . . , 
inter- or mist, mist being the conversion of air into water, and 
mediale vapour the conversion of water into air *; whence all smells 
condition ^ ' 
of these are subtler than water, and coarser than air. This is 
Odours are proved w h e n any obstacle is placed before the passages 
finer than of respiration, and then one forcibly inhales the air; for 
coarser then no s m d l filters through with it, but the air bereft 
than air. Qf a,ll scent alone follows the Inhalation. For this reason 
Only two 
kinds of the complex varieties of odour are unnamed, and are 
'Rasant ̂  i'anked in classes neither numerous nor yet simple"; only 
and the un- two conspicuous kiuds ai'C in fact here distinguished, 
Physiologi-Ẑ '̂ '̂ -f̂ ^̂  and unpleasant. T h e latter roughens and irritates 
cal cause all the cavity of the body that is between the head and the 
of this , , c 1 . 
distinction. n a v d ; the former soothes this same region and restores it 

with contentment to its o w n natural condition''.' 
^ ' Distinctions of kinds of smell are here denied because smeU 

always has to do with an incomplete and undetermined Becoming, and 
because it belongs, as is said in what follows, only to a transient moment,' 
Zeller, Plat. p. 275 n., E. Tr. 
^ Cf. Aristotle, infra § 13. 
' Mr. Archer-Hind, whose translation I give, observes on this: 

' That is, odour does not possess the structure of any of the iom—flre, 
air, water, and eartk.̂  
* ßpexopevav fj arjiropevaiv fj rrjKopevcov fj ßvpiapevav. 
elal Se öajidi ̂ vpiraaai Kairvos fj öpi)̂ Tj' rovrcov Se ro pev i^ depos eis 

vSojp läv öpixXrj, rä Se e'̂  CSaTos eis depa Kairvös. Cf. Arist. Meteor. 
346'' 32 ; de Sens. 443'» 26-30. 
° OVK iK iroXXäv oiS' dTrXäv el8S>v ovra. ' Smells are not dirXS be

cause they do not proceed from any definite single substance, nor 
TToXXa, because we can only classify them as agreeable or the reverse.' 
Archer-Hind, ad loc. 
' Plato, Tim. 66D-67A (Archer-Hind's translation). For Aristotle's 
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§ II. Plato's theory that smdls cannot be classified is Aristotle's 
controverted by Aristotle, but ineffectually. T h e theory S"'"",™ °̂  

itself is confirmed by modern psychologists and physio- statement 

logists. ' Though w e m a y recognize certain odours as more eannot b^' 
like to each other than to other odours, or can even make classified. 

a rough Classification of odours, w e cannot, as w e can in the not affect 

case of Visual colour sensations, reduce our multifarious ̂ ^^^°'^ 
,r , .. , , , , . . contention, 

oltactory sensations to a smaller number of primary sensa- which is 
tions mixed in various proportions. Nor have w e at present ̂ ''modera 
any satisfactory guide to connect the characters of an physiology 
olfactory Sensation with the chemical Constitution of the chologŷ  
body giving rise to it̂ .' For a similar judgment from 

the psychologist's point of view cf. Wundt, H u m a n and 

Anim.al Psychology (E. Tr.), p. 6^. 

According to Plato, then, with w h o m Aristotle here 

agrees, each of the four elements per se is inodorous^. 

Theophrastus re-states the matter thus. ' Plato holds that 

odours cannot be classified into species, but differ only as 

they are painful or pleasant. Odour is, he says, a thing more 

subtle than water, but more gross than air. A proof of this 

is that when persons inhale the breath through some obstacle 

it enters without odour. Wherefore it is like vapour or mist 

from bodies, but invisible. Vapour is the result of a change 

from water into air, but mist of one from air into water ̂.' 

§ 13. T h e pleasures arising from sweet odours are Pleasures 

reckoned by Plato among the purer kinds of pleasure. from°fweet 
' Those things which suffer a gradual withdrawing and odours 

emptying, but have their replenishment sudden and on more valn-

a large scale, are insensible to the emptying, but sensible ̂ ^ '''̂" 

of the replenishment; so that while they cause no pain touch and 

to the mortal part of the soul, they produce very intense merely°°' 
pleasure. This is to be observed in the case of sweet negative, 

smells *.' In the Republic, Plato teils us that the pleasures fetter are, 

criticism of the theory that no Classification of odours is possible 
cf. § 23 infra, Arist. de Sens. v. 443* 17 seqq. 
' Foster, Text Book of Pkysiology, § 860, p. 1389. 
'̂  Cf. Arist. de Sens. v. 443" 10 to re yäp aroixeia aoapa olov irvp dfjp 

v8ap yfj. ' Theophr. de Sens. § 85 ; Diels, Box., p. 525. 
* Tim. 65 A (Archer-Hind's trans.). 
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of smell are not merely negative, i. e. depending on the 

removal of a pain; nor are they followed b y a n y pain. 

T h e y are instances, therefore, of nadapal fjbovai—pure 

pleasures ̂-
In the Philebus also h e grants that there are true 

pleasures arising from the sense of smell. T h e y depend 

o n wants which are not feit as wants, or as painful, while 

the supply of t h e m is feit, and feit as pleasurable ̂. These 

pleasures are, however, of a less exalted kind than those of 

colours a n d sounds. 

Aristotle. 

§ 13, Aristotle recognizes the difficulty of treating satis-

factorily of the sense of smell, its objects and their 

Classification, and accounts for it b y the fact, as he states 

it, that this sense is in m a n comparativdy imperfect, 

' Savours as a class display their natures m o r e clearly to us 

than odours, the cause of this being that the olfactory sense 

of m a n is inferior in acuteness to that of the lower animals, 

and that this, c o m p a r e d even with man's other senses, is 

the least perfect of all, Man's sense of touch, o n the con

trary, excels that of all other animals in fineness, and taste 

is a form of touch ̂.' ' It is less easy to form definite 

conceptions o n the subject of o d o u r — t h e object of the 

sense of sm e l l — t h a n on the subjects hitherto dealt with, 

seeing, hearing, and their objects, It is not as clear what 

the physical nature of odour is as w h a t the natures of 

colour and sound are, T h e ground of this is, that our 

olfactory sense is not exact in its perceptions, but inferior 

to that of m a n y other animals, M a n k i n d have but an 

imperfect sense of smell; they perceive none of the objects 

of this sense, except in connexion with their pleasurable-

ness or unpleasantness, which at once betrays the imper-

^ Pep. 584 B-c el 'öeXetff ivvofjaai to? Trepi raff öapäs fjBovds' afirai yäp ov 
irpoXmrrjßevTi î aicpvrjs dpfjxavoi rä peyeßos yiyvovrai, iravadpevai re Xvrrrjv 
ovSepiav KaraXeiTTovaiv. Mfj äpa ireißäpeßa Kaßapäv ijSovijv eivai rfjs XvrrrjS 
drraXXayfjV. 
^ Pkil. 51 B oera ras ivBeias dvaiaßfjrovs exovra Kai äXvirovs rör irXrjpa-

aeis maßrjräs Kai ̂ 8elas Kaßapäs XvirS>v irapa8iSaaiv. 
* Cf. supra § 9 ; 1Ä2 Sens. iv. 446^ 30-441" 3. 
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fection of our olfactory organ. T h e case of hard-eyed 

animals, with regard to seeing colours, resembles that of 

m a n in relation to odours: the distinctive qualities of 

colours are not apparent to them except as indicating the 

presence or absence of something terrifying. With the 

same vagueness one m a y suppose that h u m a n beings 

perceive odours. T h e sense of smell appears analogous 

to that of taste, and the various kinds of odours to those 

of tastes; and yet our sense of taste is rnore perfect, 

which appears due to its being a m o d e of touch—the 

sense in which m a n is superior to all other animals ̂.' 

§ 14. There is a sensible analogy between smells and Sensible 

tastes. ' Smells are, like tastes, distinguished as sweet and t̂ ^̂ een 
bitter. In some objects, however, the smell is analogous odours and 

to the taste; in .them, for example, both taste and smell marked by 
are sweet. In others the taste and the smell are of opposite <=o™™™ity 

•̂̂_ 01 names. 
sorts. Odours, as well as tastes, are likewise distinguished It is from 
as pungent (bpipieiai), harsh {aiarrjpai), acid (o^elai), and odours 
succulent (Xiirapai). But since odours are not as clearly have by 
discernible as tastes, it is from the latter that odour has rived thdr 
derived these distinguishing names, in virtue of the sensible °^™es. 

resemblance between the things. For example, the smell physical 

of saffron is sweet, and so is the smell of honey; while betw°een 
that of thyme and such things is pungent, and so on in smells and 

like cases ̂.' But the analogy of smells to tastes must virtue of 

not be pressed too far. M a n y things have an agreeable ̂ ^̂  '^°^-. 
, , , o mon ongm 

odour, yet a most disagreeable taste, and conversely ̂ . of their 
'From the physical analogy between the object of smell ĝ ^̂ '̂ * 
and that of taste, there should be an analogy between their Stands 
effects on sense. This is certainly the case with some ™tween 
odours and tastes. There are odours called pungent, sweet, ̂ ow^ and 

/ /\ •. 1 - 1 1 taste on one 
harsh, sour {arpvcpvai), and succulent, and one might speak hand, and 
oifetid smells as analogous to bitter tastes ; wherefore the f̂ '̂'̂  ̂ "̂  

•' . ° ' heanng, on 
former m a k e Inhalation as offensive as the latter m a k e the other. 
swallowing *.' T h e sense of smell occupies a place midway 
^ Arist. de An. ii. 9.421* 7-20. ^ Arist. L c. 421» 26-421'' 3. 
' 421* 27 äXXä rä pev exovai . . . rä 8e rovvavrlov. 
* Be Sens. v. 443'' 6-12. For the above analogies see also § 19 infrci. 
BEARE L 
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between the two senses which are modes of touch (i.e. 

ä(̂ 7j and yevais), and the other two which perceive through 

an external medium^. 

§ 15. T h e organ of smelling is (as Aristotle thinks, 

contrary to the opinion of previous psychologists, w h o held 

it to be of fire) constituted of air in animals which respire, of 

water in the case of aquatic animals. In the former class 

it is, perhaps, furnished with a ir&p.a, or cover, analogous 

to the lid which covers the eye (see infra § 18, p. 151). 

T h e veins or pores of this covering must be opened by 

the breath inhaled, before smelling can take place ̂. This 

explains w h y it is that w e perceive odour only when 

inhaling, not when exhaling or holding the breath, and 

that under water w e cannot smell, since Inhalation is 

there impossible. Aquatic animals can smell under water 

just because probably they are without this covering 

of the organ of smell {vide infra, § 18). 'The organs of 

smell are placed with good reason between the eyes. For 

as the body consists of two parts, a right half and a left, 

so also each organ of sense is double.' This is not so 

obvious in the cases of taste and touch as in the senses 

of hearing, seeing, and smelling. ' There are two nostrils, 

though these are combined together. W e r e they other

wise disposed, and separated from each other as are the 

ears, neither they nor the nose in which they are placed 

would be able to perform their oflfice. For in such animals 

as have nostrils olfaction is effected by means of Inhala

tion, and the organ of Inhalation is placed in front, and 

in the middle line. This is the reason w h y nature has 

brought the two nostrils together, and placed them as the 

central of the three sense-organs, setting them, as it were, 

on either side of a single line, in a direction parallel to the 

inhalatory motion ̂.' ' In the generality of quadrupeds and 

viviparous animals there is no great variety in the forms 

of the organ of smell. . .. In no animal is this so peculiar 

' 445" 5-8-
^ Be An. ii. 9. 421'' 14 seqq.; de Sens. v. 444'' 22 seqq. 
' Arist. de Part. An. ii. 10. 656'' 31-657» 11 (Dr. Ogle's Transl. with 

a few changes). 
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as in the elephant, where it attains an extraordinary size 

and strength, for the elephant uses its nostril as a hand.... 

Just as divers are sometimes provided with Instruments for 

respiration, through which they can draw air from above 

the water, and thus m a y remain for a long while under the 

sea, so also have dephants been furnished by nature with 

their lengthened nostril; and when they have to traverse 

the water, they lift this up above the surface, and breathe 

through it. ... A nostril is given to the elephant for respira

tion as to every animal that has a lung, and its proboscis is 

its nostril. ... In birds and serpents there is nothing which 

can be called a nostril, except from a functional point of 

view. . .. A bird, at any rate, has nothing which can be 

properly called a nose. In its beak, however, are olfactory 

passages, but no nostrils. ... A s for those animals that 

have no respiration, it has been already explained w h y 

it is that they are without nostrils, and perceive odours 

either through gills, or through a blow-hole, or, if they are 

insects, by the hypozoma ; and how their power of smelling 

depends, like their motions, upon the innate spirit of their 

bodies which in all of them is implanted by nature and not 

introduced from without ̂.' ' Another part of the face is 

the nose, which forms the passage for the breath. . . . 

Through this part is performed respiration. It is, indeed, 

possible to live without breathing through the nose, but 

through this alone smelling, i. e. the sense by which we 

perceive odour, is effected. Its parts—for it is bipartite— 

are the septum, which is of cartilage, and an empty duct 

on either side of this''.' ' Nature, as it were en passant, 

employs the respiratory process, in the case of certain 

animals, for the purpose of the sense of smelling. Hence, 

almost all animals have the sense of smell, though all have 

not the same sort of olfactoiy organ ̂ ' 

§ 16. The sense of smelling operates through a m e d i u m — Medium of 
smelling: 

1 Arist. de Part. An. ii, 16, 658'' 27-659'' 19 (Dr, Ogle), 
^ Arist, Hist. An. i. 11. 492'' 5-17. 
' Arist. de Respir. 7. 473» 23-7 ; cf. de Sens. v. 444^ 25-8 for similar 

words. 
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air or air or water ^. Aquatic animals appear to have a sense of 

latter'isThe o^our. This seuse is possessed alike b y sanguineous and 
medium of b y bloodless animals, and generally b y all which live in the. 

aquatic ^̂ ^ ('"̂  ̂ v "«'/")! ^^r some of the last c o m e from great dis-
creatures. tances directly to their food w h e n they, have got the scent 

general of it ̂. W h a t the orgau of smelling (or hearing) is in the 
medium, ^^gg ̂ f fighes and other animals that live beneath the water 
VIZ. the 
•dia- is not k n o w n ̂ . But the m e d i u m is in general the same 
mcludes ^^ that of sedng, viz. the diaphanous : only it is not qua 
''o'li- diaphanous that it serves as m e d i u m of smelling, but (8 ig 
Not how- . / , , , , . , , . , . *̂. ̂  
ever ̂ ua infro) quahaving the power of washing or rinsing its native 
noû '̂ s'this 1"^^'ty out of the sapid dryness (p. 153, n. i). H o w the 
amedium m e d i u m acts, or h o w odour.is conveyed through or by it 
but°öa"' f^o"^ the odorous object to the organ, had been considered 
capable of before Aristotle's time. Older writers took the essential 
andabsorb- constituent of the organ of smelling to be fire* and regarded 

™ S t^ odour itself as a fumid exhalation (Kairvaibrjs ävaOvpiaais) 

the sapid consisting (according to Aristotle) of the elements earth 

n^rwritcK ̂ '̂̂  ^̂'̂'*- ' Ii'ideed,' says Aristotle, ' all are inclined to this 

1 419^ 32, 443=* 2, 419* 35, 421" 9-11, 533^ 4, 444* 21. 
^ 421'' 12. 'The old hypothesis that vultures find their prey by the 

aid of this sense (smell) has been abundantly disproved.' Romanes, 
Mental Evolution in Animals, p. 92. 

3 444b 15^ 655a 26. * 438'' 20-22. 
^ 443" 21 seqq. In de Sens. ii. 438''20-25 Aristotle himself appears 

to adopt these very views of the organ and object of smelling. 
Bäumker, however, with whom Zeller {Arist. ii. 63 n., E. Tr.) agrees, 
on the strength of the reading ei before Sei, asserts {Arist. op. ät. 
p, 31) that Aristotle there speaks not from his own but from an allen 
point of view with which he does not agree, Kampe, Erkenntniss
theorie des Arist., p, 77, accepts the Statements of de Sens. ii as 
containing Aristotle's own opinions, notwithstanding the inconsisten-
cies which thus emerge, The health-theory of oapfj, propounded in 
de Sens. v (where the Statements of ch, ii that öapfj is Koicvahrjs 
dvaßvpiaais is energetically contradicted) requires this very assumption 
of öapfj being e'/c irvpös ; for the wholesome effect of öapfj on the brain 
is derived from the heat of the former, Cf, 444'' i avpperpos yäp 
avrav (sc, tSv oapmv) fj ßeppörrjs, and also 444=̂  22-4 17 yäp rfjS öapPjS 
8ivapis ßeppfj rfjv (jivaiv. Though dfjp is kot and moist, I cannot think 
that it is to air and not fire that the heating effect of öapfj is intended 
to be ascribed in these passages, H o w the inconsistency is to be 
explained is another matter, See infra, § 22, 
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exhalation-theory.' It furnished them with the analogy had made 

which they sought for to explain the transmission of the *̂ ,̂̂ ĵ̂ *°" 

odorous particles through the medium, Heraclitus implied ment of 

his acceptance of it when he asserted that ' if all existing ô ŝmfir 

things were reduced to " smoke " ̂  (i, e, the above fumid to be fire, 

exhalation) the nose would be the organ which would object to 

perceive or discern all things.' Aristotle {de Sens. v) ̂^ J"«™^, 
1 1 1 ,, , , or fumid, 
though he regards odour as naturally 'hot, rejects this evapora-
theory of its being Kairvü>brjs äva6vp.iaais, for other reasons jj'eraclitu 
but particularly because (a) since fumid exhalation does not held the 
occur under water, it leaves inexplicable the fact that fishes üieo'̂ 'oi'̂  
have the olfactory sense; and because {b) this theory is "dour. 

, , -1 c -i, • , , 1 r Conditions 
analogous to, and must stand or fall with, the theory of ofperfec-
emanations, which he has already declared to be untenable.'l^" J° ̂ ^ 
All that has been urged against the theory of äiroppoai sense, («) 
in rdation to the other senses, m a y be used in argument p^^ption 
against it in relation to the sense of smell. Aristotle (*) °j=s. 

probably intends here to confute Plato, who regarded all nation. 

odour as either Kairvös or öu^yXtj ̂. Perfection of the sense f'̂ ^ former 
. . . depends on 

of smelling, as of the senses of seeing and hearing, involves having 
two things, viz. {a) perception of its object at a long |,°°|̂ °̂̂ ĝ ^ 
distance; and (b) nice discrimination of differences of connected 
quality in the object.. T h e latter element of perfection ̂ gan. xhe 
depends on the purity of the organ, and the freedom from Gatter on 

allen matter of the membrane which covers it, T h e former of the con-
element depends on the length of the passages in the organ ̂ titution of 

which convey the external Stimulus inwards to the ' point of Depen-

sense.' These rules of perfection hold alike, indeed, for the oS^*''^ 
three organs which have external media, viz. those of seeing, function 

hearing,and smelling^. W e are led to infer that the Operation avprpvrov 
of smelling is ultimately effected by the avp.cpvTov irvevjxa, or ̂vevpa. 

connatural spirit, with which the olfactory Channel is filled. 

This spirit conveys the 6ap,yi, or Stimulus of 6â prja-is,to the 

blood vessels around the brain, and thence to the heart 

T h e case is analogous with that of hearing *. 

' Kairvös. It must be remembered that by words like this and dfjp the 
Greeksdenoted whatwe,aftervanHelmont,speakofas 'gases.' The word 
'air' did duty for the idea of 'gas' in English until about 100 years ago. 
2 Cf. § 10 supra. ^ 781=' I7-1'29. * 744» 3 seqq. 
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Inhalation §17. In mankind and other creatures which have lungs 

tion'crf' and respire, the power of smelling is suspended while the 
smelling. breath is held or exhaled^. Only while inhaling can 

creatures ^ person smdl, as m a y be ascertained by experiment^. 
which do 'Since bloodless animals do not respire, and yet possess 
not respire , , , , . . , , 
perceive olfactory sense, some one m a y doubt whether it is really 
odours IS a ̂ ĵ jg ggjjgg which thev possess, and not some other over and 
mystery. ^ ̂  ' 
Insects above the c o m m o n five senses. T o this w e reply that, 
Proof Siat' if what at such times they perceive is odour, it cannot be 
they do that they perceive it by any other than the olfactory sense; 
sense. for the sense which discerns odour, pleasant or unpleasant, 

is the olfactory sense and nothing dse ̂,' ' That creatures 
which do not respire possess this sense is evident. Fishes 
and all insects have, thanks to the species of odour cor-

related to nutrition {vide infra § 23), a keen sense of their 

proper food from even a very great distance; e.g, bees 

as regards honey, and also ants, of the small kind called 

Kvlires. A m o n g marine animals, too, the purple-fish and 

m a n y other similar creatures have an acute perception 

of their food by its odour *.' ' Further, they are dele-

teriously affected by strong odours of the kind by which 

h u m a n beings are injured, e. g. those of bitumen, brimstone, 

&c. These animals, therefore, must possess the sense of 

smell even without the faculty of respiration °.' 

dJtfmiM° § ̂ -̂ '^t is not so easy to be confident as to the organ by 

^ 421'' 18 äXXa tÖ avev toC dvairveiv pfj alaßdveaßai fSiov e'jri räv 
dvßpänav. This sentence is, as Hayduck {Observationes criticae in 
Arist., Greifswald 1873) pronounces, corrupt: it states what is both 
iaXseper se and contradictory of 419'' 1-2 6 pev ävßpamos icai räv jrefSv 
oo'a dvairvel dSvvara öapäaßai pfj dvairveovra : aS also of 444'' 16-24 and 
473* 15-27. H e also finds dvßpärrav in 421'' 18 wrongly opposed to 
TravTtav {alaßrjTmv) just before. He therefore reads (instead of ävßpmnm) 
öa(t>pavrS>v, thus getting rid of an extraordinary proposition, and making 
perfect sense. 
" De An. ii. g. 421'' 13-19. While the breath is being held or 

exhaled no odorous object can be smelled—not even if placed within 
the nose on the vei7 nostril. But (adds Aristotle) contact between 
object and organ defeats perception in the cases of all the mediated 
senses. » 421'' 19-23 : cf. 444'' 19-21. 
•* 444" 7-15. 6 421" 23-6. 
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which they smell. Though they have the olfactory sense, the organ 

the organ of this sense in them cannot be like that in m a n ?f =™«ll 

and creatures which respire. In the latter, this organ, as creatures. 

compared with the analogous organs in the other creatures, ̂ a" M s 
seems to differ from them much as man's eyes differ from needing to 

those of hard-eyed animals. T he eyes of m a n have, in their fôr vision. 

lids, a kind of shelter or envdope, whence a person cannot ̂."̂̂  °^ 
• 1 !• • - , . 1 , olfactory 

see Without nrst raising and removing the eyelids. But organ may 
hard-eyed creatures are without anything of this sort; they ̂ort̂of"}"!̂^ 
see at once whatever presents itself to them in the diapha- while that 
nous medium of vision ̂.' ' They do not need, besides eyes, respiring 
an eye-opening apparatus, but see directly, once there is creatures 

, . , o j r 1 1/- . , is without 
anything to be seen"'. in the seifsame way in the non- it. Re-
respiring animals the olfactory organ seems to stand ?P̂ ''̂ *̂ °° 
uncovered, like the eye in the case described; while in tmgently, 
creatures which respire this organ seems to have upon iteJonomy 
a sort of lid (iräna) or curtain (l7nKdXt;/ijua), which the breath pf nature, 

inhaled lifts off and removes, the veins and pores being then smelling 
dilated; hence they can smell only when inhaling. iji"i.<=ertain 

creatures which do not respire, this lid m a y be regarded as 

permanently removed ̂ .' ' The reason w h y animals which 

respire cannot smell under water is now manifest. T o smell 

they should inhale air, and for them to do this under water 

would be impossible *.' The connexion, therefore, between 

the sense of smell and respiration is not, as Empedocles 

thought, necessary, but merely contingent (§15 supra)^. 

§ 19. Physically regarded, odour consists of the Dry, just object of 

as taste consists of the Moist, and as the object of smell ̂ ^̂ ^̂ ~ 

is actually, such is the organ potentially ®. As, therefore, regarded 

there is a sensible analogy between tastes and smells, ̂ '^^^^^' 

there is a physical analogy also, resting on their origin between 

respectively. ' Our physical conception of odours must be taste, so 

analogous to that of savours, inasmuch as the sapid moist ''̂ W'̂ ^̂ \ 
, \ rr • Effects of 
(see note i, p. 15a) effects, in water and air alike, in the cold on 
sphere of another sense, what the (nutrient) dry effects in ̂ £^0™'' 

1 Arist. de An. ii. 9, 421'' 26-32. ^ 444^ 27-8, 
s 421'' 32-422" 3 and 444I' 21-8. * 422» 3-6. 
' Theophr. de Sens. § 21; Diels, Vors., p. 179. « 422» 6-7. 
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the ' scent,' the water (moist) only ^. We attribute diaphanousness to 
Odour ex- ^^^^ water and air; but it is not in virtue of this quality 
ists under ' . . . 
water. Def. that either of these is a vehicle of odour, but in virtue of 
of odour. ŶiQ power which the so-called diaphanous has of rinsing 

out, and so contracting, the quality of sapid dryness from 
objects which possess it. Again, if the dry produces in 

water and air an effect as of something washed out into 

these, there must be an analogy between savours and 

odours. . . . Plainly, odour is, in water and air, what savour 

is in water. This explains w h y excessive cold, as of frost, 

duUs the odour and taste of things; as it destroys the 

kinetic heat b y which sapidity—the base of odour—is 

wrought into the substance of the moist. That the object 

of smell—odour—exists not only in air, but also in water, is 

proved by the case of fishes and testacea, which are seen to 

possess the faculty of smelling, in spite of the fact that 

water does not contain air (since air generated under water 

always rises to the surface and escapes), and though these 

creatures do not respire. Hence, if w e grant that air and 

water are both moist, it follows that w e m a y define odour 

as the natural substance of the sapid dry in a moist medium^', 

and whatever is of this nature is an object of smell ̂-

Odour § 20. W e m a y see b y comparing the things which have 
origmates q(]qui. with the things which have it not, that the property 

physically of odorousness originates in that of sapidity. Simple 

Siftetanc'es substances (viz. the elements earth, air, fire, water) are 
which do tasteless, and hence they are inodorous *- T h e elements 
not possess 

1 442'' 27-443" 2. The nutrient dry produces sapidity in water: the 
sapid moist produces odorousness in air and water. The quality of 
sapidity is derived from rö ̂ qpöv, which, however, to be tasted, has to 
be presented in a moist vehicle, or medium. In this medium it can 
be called the sapid moist, and as such it is the foundation of odour. 
The eyxvpov r̂jpöv is the ultimate, the eyxvpov vypöv the proximale 
cause of odour. Hence Aristotle uses either expression—sapid dry 
(443* 2) or sapid moist (442* 29)—in this connexion, and Torstrik's 
î;po'v for iypdv in 442'' 29 is needless. 
'•' In air or water; air is hot and moist as water is cold and moist. 
' Arist. de Sens. v. 442* 30-443» 8 and 443'' 6-16. 
Cf.Theophr. Ilepl 'Oapav, i. I ai oo-̂ iai rä pev oXov e'ic pel̂ eäs elai Kaßdirep 

oi X'"P°̂ ' '•'̂  7°P äpeiKTOv dirav aoapov, &airep axvpov, Siö Kai rä dirXö aoBpa, 
olov v8<i>p dfjp irvp' fj Se yrj pdXiara ̂  pövrj ö8pfjv ê ft, S»ö pdXtara ptiKrfj. 
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are inodorous because in them the moist and the dry are taste have 

without sapidity, until some added ingredient introduces it. "dorons- ' 
Sea-water, on the other hand, possessing savour as well as "?ss varies 

dryness ̂, possesses odour also. Various other substances sapidity. 

are found to vary in odorousness directly in proportion to ̂ ^°™ ̂"<1 
, 7- <i , r .< j. i savourphy-

their sapidity. Such are salt as compared with soda, wood sically the 
as compared with stone; bronze and iron as compared with ̂ '̂"̂' 
gold ̂ . ' In fact odour and savour are physically almost 
the same affection, though each is realized for sense under 
different conditions from the other ̂. Odour is in its nature 

possessed of heating power *, a property which, as w e shall 

see, makes it conducive to the health of the brain. Odour 

§ 31. Odour is transferred from the odorous object to the through 
olfactory organ in a medium which, as w e have seen, m a y be itsmedium. 

T 1 1 1 1- - Colour 
atr or water. Its passage through the medium is not is the only 
instantaneous; unlike light, it requires time to travel. '°ediated 
A person w h o is nearer to an odorous object perceives which 
its odour sooner than one w h o is farther off ̂. Odour is ttmê avT 
wafted to us in the air, so that w e can smell distant objects. transitu. 

So savour is propagated through water, and, no doubt, 

if w e were denizens of the water, w e should be able to 

taste things, as w e n o w smell them, from a distance^. 

T h e Stimulus of smell like that of hearing takes time to 

reach us. T h e only object of sense which involves no 

time of transit is the object of vision, colour, which depends 

on light: for light has no transit-time. Its diffusion is 

co-instantaneous in diverse places. 

In reading this account of odour travelling through a 

' r̂jpörrjra : sea-water, according to Aristotle, contains earth, the 
distinctive characteristic of which is dryness, de Gen. An. iii. 11. 
761'' 8-12 ; Meteor, iv. 4. 382* 3 Xe'yerai Se rSv aroixelwv iSiaiVara ̂ tjpov 
pev 7^, '' 3 nßepeßa Se iypov aäpa v8cäp, ̂ rjpov Se yfjv. 

^ 443* 8-21. Aristotle's theory of odours depends on his theory of 
tastes, hence a good deal of the above must, to be understood, be read 
in the light of what will follow in the section on Tasting. 
^ 440'' 29-30. ndßos — the effect of the {eyxvpov) ̂ rjpöv in the vypo'v 

—of air and water, or of water only, 
* 444* 24-5. " 446» 23. 
" 422^ 11-14, 447* 6-9. Taste, for Aristotle, is, however, a mode of 

Touch, 434'' 18-24. 
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medium one should not forget that Aristotle steadfastly 

opposed the theory of äiroppoai, or particles floating from 

the object to the organ. W h a t he believed was that the 

object caused a change {Kivrjais or irddos) in the adjacent 

part of the medium, which change, propagated onwards 

to the point where m e d i u m and organ meet, became the 

Stimulus of perception. (See de A n . iii. 12. 434'' 27 seqq.) 

Odour is § 22. ' Odour is not fumid evaporation •', consisting of 

pdration' ^arth and air. Populär though this idea of it has been, 
either w e must rcject it. Y e t all writers incline to take odour as 

humid. evaporation in s o m e form, whether fumid or humid ̂ , or 
Reasons. gither indifferently^. T h e humid is mere moisture, but 
Apparent •' 
incon- fumid evaporation is, as w e have said, composed of air 
between ^̂ '̂  earth. T h e former, w h e n Condensed, forms water; 
views of the latter, a species of earth. O d o u r is not either of these. 
on this T h e one, too, consisting as it does of water, is tasteless, and 
point m therefore without odour; while the other evaporation cannot 
different . , , , , . , f . - , 
parts of de occur in water, and would not, as physical basis of odour. 
Sensu. account for the fact that subaqueous or aquatic creatures 

possess a sense of this*.' 
It causes m u c h surprise when, on turning from the 

chapter in which w e read as above to an earlier chapter 

of the de Setisu, w e find it stated that odour, the object 

of smell, is {Kairvdbrjs ävaOvßiaais) fumid evaporation: the 

proposition denied so energetically three chapters later. 

'The olfactory organ is essentially composed of fire' (we 

read in ch. ii); ' for the olfactory organ is potentially what 

the olfactory sense (as actualized) ̂  is actually. T h e object 

is that which causes the actualization of each sense; so 

that the sense itself must, to begin with, have the corre

sponding potentiality. N o w odour, the object of this sense, 

is fumid evaporation, which arises from fire; hence the 

^ Cf. 341'' 6 seqq., 357'' 24 seqq. icaTrvmSj;? dvaßvpiaais is, in piain 
English, a form of smoke, Kairvös. ^ ' Mistlike evaporation,' drjds. 
^ It will be remembered that Plato reduced öapfj in all forms to 

either Kairvös or öplxKtj, i, e, to the Kairvä8rjs dvaßvpiaais or the drpis of 
our passage, * Be Seris. v. 443" 21-31. 
° 8 yäp ivepyeii} fj Saipprjats, rovro Bvvdpei rä öarppavriKÖv, where oa(f>priais 

—the actualized sense—is awkwardly put for öo-pij^ts actualizing object. 
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organ that is brought to actuality by this object is 
potentially fire.' 

Is is not easy to explain this discrepancy or to explain 

it away. T o assert (see p. 148, n. 5) that in the earlier 

passage Aristotle speaks from an allen point of view is not 

sufficient. Aristotle himself adopts and everywhere main

tains all the points there laid down respecting the nature 

of the other organs. The thermic property of the object 

of smell is plainly asserted ̂  even in ch. v, in the argument 

which expounds the wholesome effect of odours upon the 

brain of man. This effect they owe to their thermic 

properties. Thus, notwithstanding the denial in ch. v 

that odour is Kairvdbrjs ävaOvpiiaais, it is there made to 

retain the property of heat which, in ch. ii, forms the 

ground of the assertion that it is Kairvabrjs äva9vp,iaais. 

W e m a y perhaps assume, that, despite the proximity in 

which chapters ii and v of the de Sensu now stand, they 

were written at some considerable interval of time from one 

another, which would render explicable a change of view 

on the writer's part, W e cannot suppose that in the earlier 

chapter, where öo-jû  is said to be fumid evaporation, 

Aristotle merely uses the current terminology and adopts 

the current opinion, which he corrects afterwards when he 

comes to deal directly, at close quarters, with this opinion 

itself. In the Meteorologica, indeed, he adopts respecting 

o\jns (the light ray) a view opposed to his own theory of 

vision, but one which was and had long been current, 

There, however, he was not concerned with psychology 

but with optics, and the current view was good enough for 

his purpose; which could not be said here, W e have to 

fall back upon the patchwork character of even some of 

the indisputably Aristotelean writings (however it came 

about) to explain many such apparent incongruities, 

§ 23. ' Despite Statements to the contrary ̂, odours are ̂ ^^'^ p̂ n 

1 444a 22-4, 444'' I. See, however, Neuhäuser, Arist. Erkenntniss
vermögen, pp, 20-26, 
^ 443'' 17 seqq. Aristotle here seems to censure Plato, Tim.: vide 

supra §§ lo-ii, Plato held that odours are incapable of division and 
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fied in divisible into species, They have an aspect in which they 

Th"^^ run parallel to tastes. In this aspect their pleasant or 

pleasur- unpleasant quality belongs to them only as a consequence 

of odour of their rdation to savour.' Plato, rejecting all classifica-

derived tion of odours, except into pleasant and unpleasant, 
from appe- '• 
titefor overlooked the distinction between the pleasantness of 
be°distin-' certain odours per se and that of others which depends on 
guished appetite for the food from which they arise. But there is 
pleasure ^ close connexion between the taste of things and the 
feit in the nutrient faculty of the soul, and animals find the odour of 

of flowers.' food pleasant when they have an appetite for the food itself 

d'̂'id ̂ 1 a- W h e n they are satisfied and want no more food, they cease 
sant odours to fed the odour of it pleasant. Their agreeable or dis-

^perle °^ agreeable quality belongs to such odours only incidentally, 
pleasant, j. e, as a result of their relationship to food ; but just because 

pleasant of this relationship, all animals without exception perceive 
«oTa ayp̂  them, But there is a different class, viz. that of odours which 
ßeßrjKös. 
The latter are per se agreeable or disagreeable, as for example, those of 
odours can ̂ ^wers, which have nothing to do with appetite (though they 
be divided preserve health, as below explained) either as stimulating or 
many ^s duUing it. Odours of the former class are divisible into 
species as ^s m a n y sub-classes as there are different classes of savours. 
there are r i i , • i 
savours. Those of the latter class are not divisible in the same way. 
classnot̂ so These latter odours are perceptible to man, and man 
divisible. only, as agreeable or disagreeable. Other animals perceive 
pleasure in o^^Y those of the former kind. If they perceive such 
this kind odours as those of sweet flowers, they are not in the least 
of odours. .,. , . , , 
The lower degree attracted by them. If they perceive the odours 
animals do Y\,];iich to m a n are essentially disagreeable, they evince not 

the slightest repugnance to them, unless, indeed, besides 
being disagreeable, they are noxious or pernicious, like the 
fumes of charcoal and brimstone. B y the latter animals 

and m e n alike are affected, and animals, like men, shun 

them on account of their effects. But certain plants, which 

to US smell offensivdy, seem no w a y offensive to the lower 

animals, nor do they concern themselves with them, except 

as affecting their food. 

subdivision into genera and species, and can only be classed as either 
pleasant or unpleasant. 
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§ 24. The reason why the perception of such odours is Reason 

connned to m a n is to be found in the comparative size perception 

and coldness of man's brain, which is, in proportion to his f ̂ ^^q^^^ 

bulk, larger and moister than that of any other species of of flowers, 

animal. N o w odour is naturally akin to the hot, and lon' ̂ ^ 

being introduced throueh the act of respiration, in the ™^°> "ot to 
r , , . , , . , . . , the lower 

case of all animals which respire, it mounts up to the animals: 
brain, and tempers with its heat the coldness of that organ ^"^'° ̂ ^̂  

' I T a compara-
which might otherwise be excessive. T h e heat which tive large-
odour contains renders it light, so that it naturally ascends ̂ an's 
into the region of the brain, and thus produces in the latter brain, His 

1 1 1 , , -.,,, ,, , . . . greatersen-
a healthy tone and temperature'-. While this is true 01 sitiveness 
odour in all animals alike, m a n , for the reason above given,'° '^'^°"'^, 

' ' _ ° ' (as proved 
has, in his perception of odours essentially pleasant or bythisper-
unpleasant, an additional provision for the same purpose. ̂ ^rks" 
It was nature's o w n device for counteracting the dangers additional 
arising from the greater size and coldness of the h u m a n made by 
brain. Man's richer endowment in this sense, evidenced "ature for 

thewarmth 
b y his perception of pleasures and pains of odour in which of his brain 
other animals have no share, is thus and thus only to be ex- ̂ l^l^^^ 
plained. This is the sole purpose of his perception of such effect of 
odours. That they effect this purpose is manifest enough, ̂ .̂leä. 
for odours sweet per se are (unlike sweet tastes, which Hence 
often mislead) universally found to be beneficial, irre- (of food) 
spectivdy of particular states of health or appetite^. In^ays-'^^ 
^ For medicinal effects of öapfj cf. Theophrastus, nepi 'OapSiv, 
§§ 42 seqq.; Athenaeus 687 D (Kock, Com. Att. ii. p. 368) ovk 
oi8as on ai iv rä iyKerjiäXio fjpStv alaßfjaeis Ö8pais fj8eiais iraprjyopovvrai 
irpoaeri re ßepairevovrai, Kaßä xai'AXeJCs r̂ rjaiv iv Hovfjpa ovrcas— 

vyieias pepos 
fieyiarov, oapäs iyKe(j>äXco xprprräs iroielv. 

In what follows Athenaeus dilates at great length on the wholesome 
efiicacy of odours sweet per se. 
^ Arist. de Sens. v. 443'' 17-445* 16. The passage in which the 

writer expounds his theory of the Classification of odours is very con
fused and ill-composed. It digresses frequently into other matters ; 
but, worst of all, it leaves obscure the precise point on which the 
difference between man and other animals consists. At one time 
(444* 3, 8, 29) the writer says, man alone perceives the second class of 
odours. Later on (444* 31-3) he seems to qualify this, as if his 
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smells general, however, what taste is for nutrition, this smell 

' : ^ / J is for health ̂  
betray. § 35, It has been already observed (§ 14 supra) that the 

Position sense of smell occupies a middle position between the 

olfactory senses which perceive b y contact and those which perceive 

other^*^^ through an external medium, T h e senses are five, that 
senses, and is, they form an odd number; and an odd number has 

object of ^ middle unit, which answers to the position of smelling 
this among a m o n g the other five senses, Hence the object of smell, too, 

objects of has an analogous place a m o n g those of the other senses, It 

smelUn ^̂  ̂ " effect (§19 suprd) produced in water or air by the 
comes eyyyp-ov r̂jpöv (or vypöv), and therefore involves at once 

between affinities for the nutrient objects, which c o m e within the 
thetactual provinces of taste and touch, and also for the objects of 

externally sedng and hearing, whence it is that water and air—the 
mediated nie^ja of sedng and hearing—are its vehicles, Accord-
senses: , 
odour ingly, odour is something belonging to both spheres in 
between C o m m o n . It has its more material side in the provinces 
the objects of touch and taste, its less material in the provinces of 
classes re- secing and hearing. F r o m this fanciful position Aristotle 
spectively. deduces a justification of the figure, by which he described 

odour as a sort of ' dyeing' (cf Neuhäuser op. cit. p. 24, 

and Arist. 441'' 16) or 'washing' of'dryness' in the moist 

and fluid ̂-

Pytha- § 26. ' T h e theory held b y certain Pythagoreans ̂  that 

rtieory that Certain animals are nourished by odour alone is untenable. 
odour is For food must be composite, as the animal structure 
nutrient 

meaning was that man alone feels pleasure in their perception. W e 
must suppose that this pleasurable perception by man is the dis
tinguishing feature in his case, and that it implies a keenness of scent 
for odours of this class surpassing that of other animals ; so that while 
they may or may not (är elireiv, 4441'' 32, seems to indicate uncertainty 
on this point) perceive them objectively, or in their effects, at all 
events they do not feel pleasure or pain in these odours as such. Their 
sense of them lacks the vividness and force with which they impress 
the consciousness and benefit the health of man. 
1 445" 30. 
"̂  olov ßaipfj ('Abfärbung') ns Kai irXvais, 445» 4-14, 443» I. 
' On the ground of Alexander's stating that certain physicians held 

this opinion, ZeUer doubtfully refers it to Alcmaeon. 
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nourished by it is composite. Even water, when unmixed, mistaken 

does not suffice for food ; that which is to form part of the odo^ a' 

animal System must itself be corporeal; but air is even «;'>"?ff's of 

less capable than water of assuming the required corporeal capable of 
form. forming 

_ . , . , . , , , 1 , , food, which 
Besides, food passes mto the stomach, whence the body must be 

derives and assimilates it. The organ by which odour is ^Pj^^' ^^" 
perceived is in the head, and thither—to the respiratory odour goes 
tract—odour goes in the process of inhaling.' But, not th™^rain;° 
going to the stomach, it is impossible that odour should food down-
^ r ..-, wardsto 
act as food^. the 

stomach. 
^ Be Sens. v. 445» 16-29 ; de An. ii. 3. 414'' 10. 



THE ANCIENT GREEK PSYCHOLOGY 

OF TASTING 

Alcmaeon. 

Organ and § ̂ ' A l c m a e o N says ' it is with the tongue that w e 
function of discem tastes. For this being w a r m and soft dissolves 

The"^" the sapid particles b y its heat, while b y its porousness and 

tongue is ddicacy of structure it admits them into its substance and 
porous like . . >/) x i n» • i -
asponge, transmits them to the sensorium/. In the Placita he is 
absorbs fcported as teaching 'that tastes are discerned by the 
the sapid moisture and w a r m t h in the tongue, in addition to its soft-
whichIt ness^' Diogenes of Apollonia compares the tongue to a 
dissolves sponge, and Alcmaeon seems to have had the same idea. It 

warmth absorbs the sapid Juices of food, and then transmits them 

'̂"̂., to what Alcmaeon regarded as the sensorium—the brain. 
moisture. ° 
Helpless- This very populär and superficial view of the matter m a y 
psychology ̂ ^ compared with that which has still to serve for the 
to explain psychology of tasting, little though it helps us as regards 

the essential point, viz. h o w it comes to pass that the sapid 
particles are perceived as tastes. ' In the ordinary course 

of things these sensations are excited b y the contact of 

specific sapid substances with the mucous membrane of 

the mouth, the substances acting in s o m e w a y or other, 

b y virtue of their chemical Constitution, on the endings 

of the gustatory fibres'*'.' A n a t o m y , Physiology, and 

Chemistry, despite the enormous advantage they give the 

psychologist of to-day, have been able to advance the 

psychology of taste little beyond the populär and super

ficial stage at which Alcmaeon left it. Here, as in Touching, 

Psychology tends to merge itself in Physiology. 

^ Theophr. de Sens. 25 ; Diels, Vors., p. 104 yXärrrj Se tovs x̂ P̂ ŝ 
Kpiveiv' xXiapäv yäp ovaav Kai paXaKrjv rfjKeiv rrj ßeppörrjn' 8eXfaßai Se koi 
SiaStSövai Sia tijv pavörrjra Kai djraXÖTijra. So Wimmer reads for MSS. 
rfjV p. rfjs AiraXörrjTos. 
" Plut. Epit. iv. 18, Diels, Box., p. 407; Vors., p. 104 'AXKpalav rä 

vypä) Kai T^ p̂ Xiap̂  ra ev rfj yXiiTTT/ Trpöt TJj poXaKÖrrfri 8iaKpiveaßai tovs 
Xvpovs, 
^ Foster, Text-Book of Pkysiology, § 865, p. 1398, 
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Empedocles. 

§ 3, ' A s to tasting and touching, Empedocles says Taste: its 

nothing definite respecting either of them, not stating the^^j^r^ed 
m o d e in which or the causes by which they are effected, by the 

except merely to enundate his general principle that all syiminetri-
sensation whatever is due to the fitting of emanations into "̂-̂  emana-

° tions into 
the pores '•. ' Parmenides, Empedocles, Anaxagoras, D e m o - the pores of 
critus, Epicurus, and Heraclides held that the particular '̂  organ. 
sensations are produced in us by the symmetrical relations 
between the pores of the sense-organ and the- object of 
sense, i.e. when each sense has its proper object of per

ception fitting into its pores ̂.' Theophrastus observes 

that the theory of äiroppoai is, notwithstanding objections, 

a possible theory regarding the other senses, but is met 

with difficulties of a special sort as regards those of tasting 

and touching^. It m a y be that this difficulty prevented 

E m p e d o d e s from developing his theory of emanation with 

reference to the sense of tasting and touching. 

§ 3. But though, except for this vague doctrine, he Taste, 06-

teaches nothing respecting the function of tasting, he{gg^^^_ 

gives certain opinions on the physical nature of tastes, according 

objectively regarded, i. e. the sapid substances which cause <jocles. All 
the sensations of taste. T h e following w e learn from jt? various 

kmds exist 
Aristotle: ' Taste is a m o d e of touch. N o w the natural primarily 
substance water tends to be tasteless, but it is necessary jj|ĵ '̂̂ '̂ ' 
either that the water should have in itself the various particles 
genera of sapid qualities, though imperceptible owing to tesSially 
their minuteness, as Empedocles holds, or &c.*' In accord- small size, 

ance with this is the view ascribed to Empedocles by Aelian fore not 
that the sea contains particles of sweet water a m o n g the perceptible 

^ Theophr. de Sens. § 9; Diels, Vors., p. 177 Trepi Se yevaecos koi 
äcfî s ov SiopifeToi Kaß' eKarepav oifre irSis oSre 8i' a yiyvovrai, irXfjV ro 
Koivov on rä ivappörreiv rols iröpois aia-ßrjais ianv. 
^ Aet. iv. 9, Diels, Box., p. 397; Vors., p. 180 UappeviSrjs, 'Epire8oKXfjs, 

^Ava^ayöpas, tirjpÖKpiros, 'EiriKovpos, 'Jipcu<Xei8rjs irapä rar avpperpias räv 
iröpcov tÖs Karä pepos alaßfjaeis yiveaßai toC oi/cei'ou räv alaßrjräv eKaarov 
eKaarrj ivappörrovros. 
^ Theophr. de Sens, § 20 tö irepl rljv diroppofjv . . . irepl Se rfjv ä<prjv Kai 

yevaiv ov pdSiov. * Arist de Sens. iv. 441* 3. 
BEARE M 
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severally. predominating salt. ' Empedocles of Agrigentum says that 

of'̂ pllntl̂ ^ there is a certain portion of sweet water in the sea, though 
and fmits, not perceptible to all creatures, and that it serves for the 

derived. nourishment of the fishes. H e declares that the cause of this 

sweetness which is produced amidst the brine is a natural 

one^' Unfortunatdy Aelian omits to state what natural 

cause Empedocles assigned for the sweetness of sea-water; 

yet w e m a y connect his view of this with what Aristotle 

teils US above, that Empedocles regarded all genera of 

taste as existing in water, but in particles too small to be 

separately perceptible. T h e several sorts of particles 

might combine according to their affinities, and when 

enough of them c o m e together, and are combined like 

with like, the perceptibly sweet, bitter, harsh, acid, and 

other tastes appear^. W e must further connect with this 

view the statement attributed to Empedocles that wine is 

water which has undergone fermentation^. 'The differ

ences of taste in plants correspond to the variations in the 

manifold of their nutrient particles, and hence in the plants 

themselves, since they assimilate the kindred particles, from 

that which nourishes them, differently <in different soils), 

as w e see in the case of vines. It is not differences in 

the vines that m a k e the wine good or bad, but differences 

in the soll which nourishes them*.' T h e nourishment of 

' Aelian, Hist. An. ix. 64 'Efin-eSoKX^r ö 'AKpayavrivos Xeyei ri elvai 
yXvKv iv tS ßaXdaajj fj8a>p, ov iräai 8fjXov, Tpö(\>ipov Se räv Ixßvav' icai t̂ v 
alrlav T0v8e toS e'v T17 dXprj yXvKaivopievov Xeyei ̂ vaiKrjv. 
^ Karsten, Emped., pp. 439 and 482. Cf. Arist. 357'' 24; Diels, 

Box., p. 381. 
° Arist. Top. A 5. 127* 17 öjioias 8' ouS' 6 oivdr e'o-Tiv uSoip aearprös, 

Kaßdirep 'Epire8oKX!js (ptjat; Diels, Vors., p. 205 
oivos diro (jbXoioü Tre'Xerai aairev iv $vXa> vStop. 

Wine is water that has penetrated from the rind of the vine inwards, 
and undergone decomposition or fermentation within the wood. 
* The Version is from the text of Galenus, Hist. Pkil., with Diels' 

^Trapö): ras äiarpopäs räv pfu/ifiv (n-apa) TrapoXXayas ylyveaßai rrjs 
voXvpepelas Kai räv (jivTäv 8ia(j>öpa)S eXuövriav Tas dirä rov Tpe<j)ovTos 
opoiopepeias. The T̂ s (y^t) iroXvpepelas of Diels (Vors.) is unfortunate, 
as Empedocles held not yij but vSwp for the source of x"/""'- Cf. Diels, 
Box., p. 439; Vors., p. 172. 
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plants, according to Empedocles, is effected by the attrac-

tion of kindred elements into them through their pores 

from the earth in which they grow. 

Democritus. 

§ 4 , According to Democritus, 'The atomic figure has The ôycir̂  

absolute existence (koö' ai5ro ̂ ori), but the sweet, like objects only sub-
of sense in general, is relative and dependent oh extraneousJe^tively 

things' {irpos aXXo Kai ev aXXois) ̂, ' H e does not specify the ferences of 

atomic shapes {ßoprjids) which generate all objects of sense, but '̂ ^̂  onfte 

rather those which form tastes {xvXäv) and colours ; of these differences 

he treats definitdy and in detail those that are the objective j^ ̂ l^^ 

condition of tastes {ra irepl rovs x'"^"'"^)' explaining h o w atoms of 

they present themselves as purely relative to us {äva<̂ ipu)v things, 

TTjv (pavraaiav irpbs ävOpcoTrov). T h e acid taste (d£w) he ̂ ""> 

declares to be formed from atomic shapes that are angular, bitter, 

winding, small, and thin {yo>voeibfj ̂  tQ ffxTjfxaTt Kai iroXvKafj.irfj pungent 
Kai aiKpbv KoX Xeirrov). . . . T h e sweet taste {yXvKvv) is com- succulent; 

' ' , , . , , . , , /« \ explained 
posed of shapes which are spherical and not too {ayav) according 
small, , , , T h e astringently sour {arpvcjyvöv) is composed of'° *̂ ^ , 
shapes large and with m a n y angles, and having very little shapes of 
rotundity, , , . T h e bitter {iriKpöv) consists of shapes small, afferfing ̂  
smooth, and spherical, having got a spherical surface which the organs 

actually has hooks attached to it {ttjv irepi4>epeiav elXrjxöra case. But 

Koj. KapLiräs exovaav). . . . T h e saline is composed of large gj*(^°r4^ 

shapes, not spherical, but in some cases also not scalene ̂, person has 

and therefore without m a n y flexures. . . . T h e ?̂ ««,̂ ^̂ ^ taken Into 
{bpipivs) is small, spherical, and regulär, but not scalene. . . . account. 

In the same way he explains the other "powers" {bvvdp.eis) 

of each taste-stimulus, reducing them all to their atomic 

figures {ävdyav eis rä ax^jp-ara). O f all these shapes he 

says that none is simple or unmixed with the others, but 

that in each taste there are combined m a n y shapes, and 

that each one and the same taste involves somewhat of 

the smooth, the rough, the spherical, the sharp, and the rest. 

But of the shapes that which is chiefly involved determines 

^ Theophr. de Sens. § 69. '' So Diels,' ut ex yävos,' Box., p. 517 n. 
' Diels, Vors., p, 393 öXX' e'Tr' e'viW /cal (oü) aKdXrptäv. See next page, 

note 3, 
M 3 
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the effect upon Sensation, and the sensible " power " of the 

whole. It makes m u c h difference also what the bodily 

State is with which the shapes come into relation ; for from 

this it happens sometimes that the same Stimulus {rb avro') 

produces contrary subjective effects, and that contrary 

Stimuli produce the same subjective effect^.' 

Theophr. § 5. ' Democritus investing each taste with its characteristic 

Plant. ' figure makes the sweet that which is round and large in 
restates this its atoms ; the astringently sour that which is large in its 
theory of , , 1 , , . , , . , 
tastes. For atoms, but rough, angular, and not spherical; the actd, as 
tasthi°"̂ ik̂  its name Imports, that which is sharp in its bodily shape 
every other {o^vv Tu) oyKiü), angular, and curving, thin, and not spherical; 
laodeof thepungent that which isspherical,thin,angular, and curving; 
touching. the saline, that of which the atoms are angular, and large, 

and crooked (o-KoXto'i') and isosceles ; the bitter, that which 

is spherical, smooth, scalene^, and small. The succulent 

{Xiirapöv) is that which is thin, spherical, and small ̂.' W e 

need not here endeavour to reproduce the reasons given, 

on the authority of Theophrastus, for the assignment of 

the particular shapes to the production of the respective 

tastes. T o us the whole theory seems almost a play of 

fancy; yet w e must not forget that to its author it was 

a .serious attempt, on the most scientific and common-sense 

lines at that time known, to account physically for these 

sensations. Our interest in it is mainly and primarily 

historical. Except for the general idea of atomism, this 

theory of' atomic shapes' has little affinity to any modern 

scientific theory of taste, physiological or psychological. 

Democritus, as sufficiently appears from what precedes, 

* Theophr. de Sens. §§ 64-7 ; Diels, Vors., p. 393 ; Mullach, 
Bemoc, p. 219. 
^ Mullach reads exovra aKaXtjvlav ; Diels keeps the MSS. aKoXtörrjra, 

' crookedness.' 
' Theophr. de Caus. PI. vi. l. 6. I have given this extract for com

parison with the preceding. It shows that some degree of consistency 
was observed in the respective descriptions of the corpuscular shapes 
which according to Democritus go to form the various Stimuli of taste. 
It may be noted that here the atoms of the saline are described as 
laoaKeXij. This confirms the insertion of oü before o-xaXijvSv Theophr. 
de Sens. § 66, 
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reduced the sensations of taste to modifications of the 

sense of touch, This was not peculiar to his System, It 

was, says Aristotle, a doctrine shared by him with most of 

the natural philosophers ̂  w h o tried to explain the sensory 

functions. They all conceived the objects which affect the 

senses generally as being tangible. 

§ 6. Theophrastus,having stated that Democritus'opinions Democri-

as regards the sensory Operations of smelling, tasting, and ̂Ifeent''̂ ^ 
touching were muchlike those ofmost other writers ̂  criticizes kinds of 

as follows his theory of tastes, and the physical account atoms ahke 

he gives of them. ' There is this stränge feature too iirrö-*=̂ P= 

the theory ofthose w h o advocate the atomic shape doctrine, ferent in 

viz. the different kind of sensory effect which they ascribe ̂ hräsTu'T"' 
to atoms alike in shape, and differing only in smallness criticizes 

or largeness. For this would imply that their powers as Agäm.how 
affecting sense depend not only upon their shapes, but aye altera-

on their bulks. But though one might assign atomic bulk taste pro-
as cause of the greater force or impressiveness of a sensory ̂ êed? are 

° '̂  •' the atomic 
Stimulus, or of the amount or degree of sensory effect shapes and 
produced, it is not reasonable to explain in this way ̂itered? or 
differences in the quality or kind of sensory effect. are some 
Democritus' leading hypothesis is that the sensory powers from̂  so^g 
depend on the figures ̂  of the atoms ; since, if the figures introduced 

of different stimuH were homogeneous, their effects on fomJer 

sense would be homogeneous in the sphere of taste, as in ifSf̂ f'̂ tf' 

other spheres; just as a triangle of sides a foot long agrees be tme, 

with one with sides of ten thousand feet in having its three Ĵ e'««-
angles together equal to two right angles *.' ..MmLcause.. 

' O n e might, as against Democritus, well ask h o w it is moval or 
that the different tastes are generated from or succeed »ptroduc-

one another. For either the atomic figures must be 

altered so as, for instance, from scalene and angular to 

become spherical; or, assuming that all the various shapes 

which give rise to certain tastes are in (the moist founda-

^ Cf. Arist. de Sens. iv. 442«' 29. ^ Theophr. de Sens. § 57. 
^ Theophrastus argues as if Democritus had asserted axfjpara alone 

to be the cause of the perception of sensible qualities. 
* Theophr. de Caus. PI. vi. 2. 3; Diels, Vors., p. 390. 13 ; Mullach, 

Bemocr., p. 350. 
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tion), e.g. those of the sour, the acid, and the sweet, some 

must be separated from the rest—those, that is, which 

determined the previous tastes in each case respectively, 

and were proper to them severally—while the others 

should hold their ground ; or dse, in the third place, some 

must go out from the mass and others must come in. 

N o w since alteration in the atomic figures is out of the 

question, the atom being incapable of change, it remains 

either that some must leave and others must enter, or dse, 

simply, that some must stay, while some leave. Both these 

latter hypotheses are untenable, however, unless it can be 

shown further what it is that produces these movements— 

what is their efficient cause •'.' Democritus held that the 

moist—rb vypöv—is, as it were, a iravaireppiia of tastes ̂. 

This moist is in every case the foundation of taste; the 

element in which the taste atoms are, so to speak, suspended. 

If n o w a change takes place in a given taste, so that, e. g., 

from arpv^vös it becomes yXvKvs, either the atoms proper to 

arpvcpvÖTTjs, in some given moist medium, alter their shape 

(which is impossible) to suit yXvKvrrjs; or dse from the 

portion of the moist medium which is, in the given case, 

the vehicle of arpvcjivörrjs, those atomic shapes depart on 

which this quality depended, leaving behind them those 

proper for yXvKvrrjs (as there must have been some such, 

since tastes are never composed of atomic shapes of one 

Single kind, but all, or many, are associated in each case, 

the predominating kind fixing the quality of the whole); 

or dse from that portion of the moist medium which 

yielded arpv^vörrjs all the atomic shapes which character-

ized the taste before depart, while other shapes, suitable 

to yXvKVTTjs, are then imported from somewhere in the wider 

' Theophr, de Caus. PI. vi, 7, 2 ; Diels, Vors., p. 390. 20. 
^ Cf. Arist. de Sens. iv. 441» 6 fj vXrjv roiavrrjv eivai [rä vSap] olov 

iravairepplav x̂ P̂ î ««' oTravTd pev e'| v8aT0S yiveaßai, oXXa 8' e'| öXXou 
pepovs, which words must, as Alexander states, apply to Democritus. 
The Empedoclean theory had been stated in the preceding line, while 
that of Aristotle himself (which was also that of Theophrastus) comes 
in the following lines. iravaireppia is used of the Democritean theory 
by Arist. 203" 20. 
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moist medium outside the given portion. The first 

supposition contradicts the fundamental hypothesis of 

atomism; the two latter require an efficient cause which 

Democritus neglected to supply. Aristotle and Theo

phrastus regard water—the moist medium—as tasteless/̂ r 

se, but capable of being qualified to sapidity by ro ̂rjpöv, 

which produces its effect in the m e d i u m by the force or 

efiiciency of rb Oepjiöv ̂. 

Theophrastus states that the different species of tastes 

were popularly regarded as seven in number, or eight if 

the saline is separated from the bitter. T h u s the number 

of these would correspond with those of the different 

species of odours and of colours ̂ . 

Anaxagoras. 

§ 7. 'Anaxagoras held that touching and tasting discern Tasting 

their objects in the same fashion (sc. b y contraries). For j^^oit ̂"̂  
that which is equally hot or cold with the organ of sense functions 

affects it with the feeling neither of heat nor of coldness the opera-
w h e n it comes in contact with it, nor do they perceive the tionofcon-

• 7 1 r 1 1 1 » traries, or 
sweet or the actd b y means of these themselves, but they oi unlike 
discern the cold by contrast with the hot, and the drinkable "P*]?, 

' ' unlike. 
(sc. sweet, of water) b y contrast with the saline, the sweet The cold 
(generally) by contrast with the acid, according to the ̂ ^^ ̂ ^ ̂  
deficiency of each of these respectively, as compared with warm and 

1, 1., , . ... „, vice versa; 
its opposite: since all alike, he says, exist within us''. and so in 
According to the Anaxagorean theory of rräv ev iravri, *̂ '̂°̂ u''' 
all qualities—those of taste as well as others—are found bitter 
together: where one is, there are all the rest. But some Ĵ at we"^ 
^ Cf. Theophr. de Caus. PI. vi. 1-7, for an exposition of his own 

(which is probably a more detailed Aristotelean) account of taste, and 
a criticism of that of Democritus. 
^ Theophr. de Caus. PL vi. 4. 1-2 (he concludes: ö Se dpißpäs ö räv 

eirrä Kaipiäraros Kai (pvaiKararos) ; Arist. de Sens. iv. 44^* 19-29. 
For Democritus' theory of tasting cf. further LucreL iv. 615-32, with 
Giussani's notes. 
^ Theophr. de Sens. § 28 ; Diels, Vors., p. 323. 8 töv airov 8e rpöirov 

Kai rfjV dcpfjv Kai rfjv yevaiv Kplveiv' to yäp öpoias ßeppäv Kai "̂ vxpov 
ovre ßeppalveiv oiire ̂ vxeiv irXrjaid̂ ov, ovhe 617 tö yXvKv kcu. rä ö̂ v 81 avräv 
yvcopî eiv, dXXä ra pev ßeppä to ŷ vxpöv, rä 8' äXpvpärä irönpov, rm 8' ö̂ ei 
tÖ yXvKv Karä rfjV eXXeiijfiv rfjV eKaarov' irdvra yäp iwirdpxeiv (j)r]alv iv fjpiv. 
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perceive preponderate, others ai-e comparativdy deficient in certain 

&c. nSv' cases. ' This being so, in all composite substances w e must 
iv iravTl, coucdve m a n v sorts of matter with all sorts of qualities 

where one to be inherent, and germs of all things, possessing forms 

are*̂  onl'''̂  ̂ '̂̂  colours and savours of all kinds. Thus, too, h u m a n 
some one beings are constructed, and all other animals—all things 

natesTnd that possess a souP.' T h u s in the h u m a n b o d y and in 
character- the Organs of sense are found these infinitesimal specimens 

total. Thus of all sorts of qualities; and the senses as above explained 
1° our Q^g j-jjgjj. discriminating power to the Opposition between 
organisms ° '̂  . . . 
too; so the qualities of the sense-organ and its object in each 
required ^̂ ^̂ ' W i t h regard to the physical nature of the saline 
contrariety taste, as exhibited in sea-water, w e have the following: 
organ and ' Anaxagoras supposed that w h e n the moisture which 
Stimulus originally flooded all the earth had been subjected to 
IS always o ^ j 
present. the scorching heat of the sun in its revolutions, and the 
ustVofThe fi"^st part of the water had thus been evaporated, the 
sea, Sediment which remained became salt and bitter ̂' ' A 

third opinion as regards the manner in which the sea 
became briny is that the water which forms it, being 

filtered through the earth, and contracting b y Infiltration 

the qualities of this, becomes saline, because of the earth 

containing such tastes within itself; whereof writers produced 

a proof in the fact that salt and natron are obtained from 

mines dug into the earth; and they assert that in m a n y 

places in the earth sharp or acid savours are found ̂,' 

* Simplic, in Pkys. Arist. (Diels) pp, 34-5 ; Diels, Vors., p, 327,29; 
Schaubach, Anax., p, 85 rovraiv Se ovras ixövrav xph 8oKeiv iveivai iroXXä 
re Kcd iravroia iv iräai rols avyKpivopevois Kcii aireppara irdvrav xpipdrav 
Kai I8eas iravroias exovra Kai xpoiäs Kai -fjSoviüs, Diels renders this last 
word here Gerüche: in Diogenes (see infra, p, 170 n. l) he renders fj8ovfjs 
Geschmack. But there seems to be no reason for regarding the meaning 
as different in the two cases, Probably the ideas of smell and taste 
are united in ̂ Sov^, here and in Diogenes, very much as tliey both enter 
into the meanings and associations of our words savour and savoury, 
fj8avfj thus being to x^P^^ what nidor is to odor. 
" Aetius, iii, 16,2, Diels, Box., p- 381, Vors., p, 322,32 'Ava^ayöpa? toC 

Kar dpxjjv Xipvd^ovros iypov irepiKaevros vrrä rfjs fjXianfjs irepiipopäs Kai tou 
XenroTaTOi) i^arpiaßevros eis ciXuieiSa Kai iriKpiav tö Xomöv ÜTroorijvai, 
' Alexander, in Arist. Meteor., p. 67 (Hayduck); Diels, Korr,, p. 322, 

35 rplrrj Se Siî a Trepl öaXao-aijr e'o-Tiv as 3pa rä v8<op rö Siö Trjs yijs Siijöou-
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Diogenes of Apollonia. 

§ 8, ' Diogenes held that, owing to the porousness of the Organ&nA 

tongue and its softness, as well as to the fact that the vessels {"ĝ ^̂ '"? °^ 

from the b o d y converge into it, the various sapid juices are the tongue 

diffused from it, being drawn to the sensorium and theabsorbent 
intelligent governing power, as if squeezed from a sponge 1,' '̂'̂^ a 

Theophrastus also states that, according to Diogenes, tasting blood ves-

is effected b y the tongue owing to its porosity and -̂̂^ °̂ jj 

softness or ddicacy of structure ̂, O n the s a m e authority converge 

w e leam that, according to Diogenes, the tongue is in the signifi-
highest degree capable of discerning ' pleasure (see note),' eance of 
. , . . ... . , ^ ', the tongue 
inasmuch as it is most delicate m structure and porous, and, for dia-
moreover, all the vessels extend into it; whence, too, its g"osis of 
great significance as indicating the condition of persons w h o Diogenes 
are ill ̂. ' For it (the air) is various in character, exhibiting ̂ ^^xa-
varying degrees of heat and cold, of dryness and moisture, goras) uses 

pevov Kai 8ianXvvov (cf. Arist. 445* I4) avrfjv äXpvpäv ylverai rä exeiv rfjV 
yfjv TOiovTovs xvpovs iv avrß' o5 arjjieiov iiroiovvro rä Kai aXas öpvrreaßat iv 
avr^ Kai virpa' elvai 8e Kai ö̂ els x^povs iroXXaxov rfjs y^s. Theophrastus 
says that Anaximander and Diogenes of Apollonia were of this opinion, 
which Alexander, 1. c, ascribes to Anaxagoras and Metrodorus. Cf. 
Diels, Box., p. 494, who quotes Arist. Meteor, ii. 2. 355* 21 seqq. and 
353'' 5 seqq. Empedocles (Diels, Box., p, 381) spoke of the sea as iSpas 
T̂ s yfjs iKKcuopevTjs furo toO ̂ Xlov, as if suggesting by analogy an explana
tion of its saline quality. Olympiodorus refers to Heraclitus for the 
same figure, which Aristotle allows as a poetic metaphor, but dismisses 
with contempt as a scientific dictum, 
^ Aetius, iv, 18, Diels, Box., p, 407, Vors., p, 345,40 Atoyevijs rfj dpaiö-

njTi (here = pavörrjTi) rfjs yXmrrrjs Kai rfj paXaKÖrrjTi Kai 8iä rä avvdirreiv 
ras djrä toC aä/iaros eis avrfjV (pXeßas Siaxeiaßai rovs x^oiis eXKopevovs iirl 
rfjV cuadrjaiv Kai tÖ fjjepoviKov Kaßdirep dirä airoyytäs. The use of the Stoic 
term tö fjyepoviKÖv shows us how far we are in this from the actual words 
of Diogenes, and how much reason there is to regard with suspicion 
even the substance of such Information ; cf, Diels, Box. proll,, p, 223, 
^ Theophr, de Sens. § 40 t̂ v Se yevaiv rjj yXöTTj/ 8iä rä paväv Kai 

äirdXöv. 
^ Theophr. de Sens. § 43 KpiriKärarov Se 'fiSovTJs rfjv yXärrav' äiraXai-

rarov yäp elval kcli pavov Kai ras (jiXeßas äirdaas avrjKeiv eis avrrjv' Stö 
arjpeld re irXelara rols Kapvovaiv iir' avrfjs elvai Kre. I cannot help think
ing that Theophrastus here misunderstood the word ijSov̂ , used by 
Diogenes (and also by Anaxagoras) in the traditionaUy limited sense 
of ' the pleasure of taste,' or even of ' taste' itself, as an objective 
thing—savour. 
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fj^ovfj in rest and movement; and undergoes besides many qualita-

'savour' or tive changes infinite in variety of savour and colour^.' 
' taste.' „, 

Plato. 
Function § 9. A s to the general w a y in which the Stimuli of taste 
of tastm& affect the gustatory organ w e have s o m e Information—not 
This sense m u c h — f r o m Plato in the Timaeus. ' It appears that these 

contrac- — S C . seusations of taste—like most other sensations are 
tions and effected through certain contractions and dilatations (bia 
dllatations / / / / / \ 1 . 
ofthe parts «rvyKpto-füiz/ re rivuiv Koi biaKpiaecav yiyveadai), but, besides 
oreau- ac- these, they employ, m o r e than other sensations do, the 
cordmgto qualities of roughness and smoothness in their Stimuli. 
tiet.^he Earthy particles {yrjiva p.epvj) enter in the region of the 
roughness ducts {(j)Xeßia), which are as it were the test tubes or 

ness, e.g.—feelers {boKip-eia) of the tongue, reaching from this to the 

"f̂ the heart ̂, and, entering, strike upon the moist and tender 

particles. parts of the flesh. These particles, as they are dissolved, 

reach from ^ause the ducts to contract and to b e c o m e dry '.' In this 
tongue to w e have the general explanation of the manner in which the 

sapid particles work upon the organ of taste in order to 

give rise to the Sensation. In the Locriatt Timaeus (which 

is not b y Plato, but Platonic enough perhaps to be received 

in evidence of Plato's theory of sense) w e read: 'The objects 

of taste resemble those of touch, for it is b y dilatation and 

contraction, and b y the w a y in which particles enter into 

^ Panzerbieter, Biogenes, p. 64; Diels, Vors., p. 349. 10 tan yäp 
iroXvrpoiros [ö dfjp"], Kai ßeppörepos Kai ĵ/vxpörepos Kai r̂jpörepos koi 
vypörepos Kai araaipärepos Kai ö̂ vreprjv Kivrjaiv ex<äv, Kai aXXai TToXXai 
erepoiäaies eveiai Kai ̂ Sovfjs Kai XP°^V' aireipoi. By Anaxagoras fjSovfj 
(Schaubach, Er. 3, p. 86, supra § 7) is used in the same way to 
signify ' savour' or ' taste.' Panzerbieter in his excellent note shows 
that the word means taste here, and Diels translates 'noch viele 
andere Abänderungen und unendliche Abstufungen von Geschmack 
und Farbe.' Cf. Aristot. de An. ii. 3. 414'' 13 Treiva Se icai 6i\p-a iirißvpia, 
Kai fj pev ireiva ̂ rjpov Kai ßeppov, fj Se 8i-̂ a •^vxpov Kai iypov' 6 Se x^päs oiov 
?fiva\i.i. n Toircov iariv : cf, Xen, Anab. ii. 3.16 roi cfioiviKos . . . ol iroXXoi 
. . . ißavpaaav . . . rfjv l8iÖTrjTa rfjs ijSov̂ r, In a fragment of Heraclitus 
ap, Hippol, Ref. Haer. ix, 10 ̂Sovij = 'smell' (Bywater, Fr. xxxvi) 
dXXoiovrai 8e oKü>airep ÖKÖrav avppiyg (̂ ßvapay ßoönjxaai' övopd̂ erai Koo 
fj8ovfjV eKaarov. 
' Such teaching may have determined, to some degree, Aristotle's 

theory of the heart as sensorium, ' Plato, Ttiu. 65 c-D, 
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the pores (r^ ^j tüjj Ttoptüs biabvaei), and by their figures 

(o-xijM̂ f̂o"""')) that tastes are either astringent or smooth 
{arpv^vä r\ Xeicj); they are presented as astringent when 

they dissolve (diroTa/coi'Ta) and rinse {pvirrovra) the tongue; 

the contrary are smooth and sweet ̂.' 

§ IG, ' With regard to savours {xvpiäv), Plato, in treating Plato's 

of water, mentions four species of water, A m o n g saps obiect'°e 
(xvXois) he places wine, verjuice {oiröv), oil, honey, while tastes, 

a m o n g the affections {iräßeai) which water undergoes, he cies oF^' 

places the earthy taste (röi; yedbr] x^ß"")- A n d it is by 'Y^^^f 

these particles ̂  compressing and contracting the pores ̂  ment). As-

that (tastes are generated) *. T h e rougher particles ̂ "^'f"'' 

are the astringent tastes, those less rough ̂  are the harsh. saline, 

That which acts as a detergent or kathartic on the poresgint,'acid', 

{rb be pvirriKbv t5>v iröpmv Kai äiroKadapriKÖv) is the saline. ̂ ^̂ ^̂  

That which is detergent in an extreme degree, so as actually piaine'd. 

to dissolve {Ŝ are Kot eKxrjKeiv) their tissues, is bitter. Those ̂ '"^ga of 

particles which are warmed by the heat of the mouth, and, taste as a 

ascending, dilate the pores are pungent. Those which sens"'̂ '* 
cause fermentation ̂  are acid; those which together with clearly be-

. . 1 /« /\ fore his 
the moisture that is in the tongue tend to relax {biayyriKa) mind, so 
and restore it to its normal state {avarariKä eis ttjv (bvaiv) are ̂ ^̂  ̂  *'̂  

^ _ ' T ./ ^as pos-
sweei''.' T h e part of the Timaeus which Theophrastus had sible at the 
in view here is the following: ' These (earthy particles) t™ ex- *̂ 
if they are very rough {rpaxvrepä) are astringent {aTpv(f>vd) planation 
in taste, if less rough, they are harsh {avarrjpd). Those of particular. 

ythem which are detergent {pvirriKa) and rinse (aTroTrXwoyra) * 
the whole environment {irav rd irepl rrjv yXärrav) of the 

^ Tim. Locr. 100 E. ^ The yijiva peprj of Tim. 65 D. 
' I read iröpovs after Philippson for the, to me, unintelligible xypovs. 

Plato has cfiXeßia in the corresponding place in the Timaeus, and jröpcov 
here occurs farther on. 

* In spite of Diels' remark on the condensation and brevity of Theo
phrastus in quoting Plato, it seems that there must have been—as 
Wimmer held—something lost here. I supply the sense as above, 
' Cf. ̂ oro-ov rpaxivovra, Plato, Tim. 65 D. 
^ KVKävra ; cf. £eaiv re Kai ̂ vpaaiv, Tim. 66 B. 
' Diels, Dox., p. 525. 4; Theophr. de Sens. § 84. 
* Similar terms are used by Aristotle in connexion with the physical 

Stimulus of taste. 
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tongue, if they do this immoderatdy, and fasten upon it so 

as to dissolve some of its very tissues, as is the power of 

alkalies {rj räv Xirpoiv bvvap.is), all under such circumstances 

are named bitter ; those which come short of the character 

of the aforesaid alkalies, and have the rinsing effect in but 

a moderate degree, are called saline {äXvKd), being without 

rough bitterness, and appear rather agreeable than otherwise. 

Those which go into partnership {Koivoivrjaavra) with, and 

are soothed {Xeaivöp,eva) by, the warmth of the mouth, 

being both set aglow themselves and, in turn, acting as 

counter-caustics {ävriKdovra) on that which caused their 

heat, being borne upwards by their lightness towards the 

senses of the head {irpbs ras rrjs Ke^aXrjs aladrjaeis), and 

cutting through all that they come in contact with—on 

account of these powers all such are called pungent {bpipea). 

But when these same earthy particles have been progres-

sively fined down by decomposition, and insinuate them

selves into the narrow veins (sc. of the tongue), being as 

they are symmetrical with such particles of earth and air 

as are already in these, so that, setting these particles in 

motion, they cause them to be mixed together {irepl äXXijXa), 

and, as they are mixed, to tumble about, and, entering 

severally into different places, to produce concavities which 

envelop the things that enter them, and which, being but 

hollow globules of water, become dewy vessels of air, when 
the dewy cellule of each, whether earthy or pure, has 

envdoped a particle of air; so that those of them which 

are of pure moisture form transparent encinctures for the 

air, and are called bubbles, while those which are made of 

the earthy moisture, that sways and rises in all parts alike, 

exhibit what is called seething or fermentation: then that 

which is the cause of all these affections is denominated acid. 

A n affection the opposite of all those thus described is that 

arising from an opposite cause, when the collocation of the 

entering particles in the moist environment, being naturally 

akin to the normal condition of the tongue, glazes and 
smoothes over the roughened parts, while, as for those 

abnormally contracted or dilated, it contracts the latter and 
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relaxes the former, and re-establishes all as far as possible 

in their normal state. Every such remedy of the violent 

affections being, when it takes place, pleasant and agreeable 

to every one, is called sweet ̂.' In this passage Plato, 

largely by the aid of a vivid and not unscientific Imagina

tion, attempts to describe what would now be called 

a chemical process. In thus explaining the effect of the 

Stimuli of taste upon the organs, he has taken a considerable 

step beyond his predecessors, so far as they have left us 

any knowledge of their views on this subject. Modern 

empirical psychologists have at command more perfect 

knowledge of the gustatory tissues and structures, but the 

conception which still vaguely dominates theories of tasting, 

is that of chemical changes set up by the sapid particles in 

the gustatory apparatus. Chemistry as a science did 

not exist in Plato's time, or for many centuries afterwards, 

and it is, therefore, the more surprising that he should 

have had recourse to an idea which is purely chemical for 

his explanation of at least one of the objects of taste—the 

acid. In this he shows a conception far in advance of all 

predecessors, and more developed than that of Aristotle. 

§ II. 'Most forms of waters intermingled with one Jp̂ '̂p̂ "'̂  

another are, taken as a whole class, called saps ̂  when they ixvpoi). 

have been filtered through the plants that grow out ofi„ their ori-
the earth ̂ ; but having, owing to their various mixtures, g'° ™odi-

, 1 . 1 , . . , 1 <• 1 fications of 
severally acquired dissimilar natures, they present, for the water, pro-
rest, many namdess kinds ; yet there are four of them which gj'terin'''' 
are of a fiery nature, and which, being most transparent, have through 
received special names:—(i) That which warms the soul ̂ Aj^^^^^*^ 
together with the body is wine. {%) That which is smooth Four spe-

and dilates the visual current {̂ laKpiriKbv o^ems), and there- ([•) wine; 
fore presents itself as bright in appearance, and glistening (̂5 oil; (3) 

and oily—a thing of oily species—such is resin, or castor- verjuice. 

oil {kiki), or c o m m o n olive-oil {eXaiov) itself, or other things ofê achand 

1 Plat. Tim. 65 D-66 c. t̂s effects 
^ Xvpoi is here used by Plato in the sense in which xi>Xoi is regularly 

used by Theophrastus. 
^ v8drcüv ei8rj . . . ^vpirav pev tÖ yevos 8iä räv eK yfjs <f>VTäv rjBrjpeva X^/^oi 

Xeyöpevoi. 
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upon the of the same power. (3) That which rdieves the tension 

ton*"e~"̂ * of the passages in the mouth and restores their natural 
condition {biaxvriKbv ßi)(pi 4>vaeios r&v irepl ro aröp-a ̂ vvöbaiv), 

producing by this property sweetness to the taste—this has 

received the name of honey as its most general appdlation. 

(4) That which dissolves the flesh {biaXvriKov rrjs aapKÖs) by 

burning, a frothy kind of substance {äcfjpZbes yevos), is, 

when singled out from all the other saps and taken by 

itself, what has been named verjuice ̂.' For Plato the organ 

of tasting is ' the tongue'; he (like Aristotle) does not 

speak of' the palate' as concerned. Plato does not probe 

into questions {a) respecting the proper organ of this sense, 

or {b) regarding its relationship to touch or smell. 

Aristotle. 

Object and § 12. Tasting is the variety of touching which peculiarly 
function subserves nutrition. T h e object of taste, viz. the gustable, 

Taste a is something tangible ̂ : this explains w h y it is not per-

toudi^ °lts eeptible through a foreign body interposed as a medium; 
medium for the sense of touch acts through no foreign (i. e. extra-

to the organic) medium. T h e tongue is, however, itself a medium, 
body. The though internal, i. e. belonging to the body. It is related 

its flesh is, to the Organ of taste proper, as e. g. air is to the organ 

Siunfof °^ hearing ̂. Moreover x^Mos, the object of taste, is con-
taste. The veyed in the moist as its vehicle, and the moist is a tangible: 

°̂Aiciê  ^ which again exhibits the object of taste as tangible. The 
oftaste, object of taste, being conveyed thus in the moist vehicle. 
Water and J ' & .' • 
taste. is naturally regarded as connected in its physical origin 
JefJteiess ̂ 'th water. Views have differed as to the nature of this 
Derives connexion. Empedocles held that the water already as such 
from earth contains fully developed within itself all sorts of savours, 
when which, however, are so infinitesimally small as to be imper-

through ceptible; others again have held water for the material out 

t̂ "- J'̂ '̂ of which, as out of a seminary {iravairepp.ia) of all kinds of 

nition of secds, tastes of all kinds are developed—one from this part 

toi^güel^^°^ the water, another from that, and so on. Neither of 

' Plato, Tim. §§59 E-60 B, 
' 422* 8 TÖ Se ytvaräv äirröv n, ' 423'' 17 seqq. 
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these views commends itself to Aristotle, Water contains, potentially 

he thinks,/fr se none of the 8ta<̂ opai of taste, as Empedocles ™°g(e" 

held. Without any contributory activity on the part of the perceives 

water, such bia^pai are wrought into it by an extraneous able^d 
cause, which affects it as agent affects patient. Tust so one t̂^̂  non-

1 1 . , . gustable. 
can impart a taste to water by washing something sapid in Twomean-
it. Such is the way in which nature produces all savours— j°̂ .̂  °̂  
X«MO'—by sifting or straining the moist element (of water) 
through the dry (of earth), and so imparting to the former 
its sapid quality^. Hence the gustable—yyp.ös or to yevaröv— 

m a y be physically defined as the affection produced in the 

moist by the dry^, and capable of Converting the faculty oftaste 

from potentiality to actuality^- Were we creatures living in 

water instead of air*, w e should indeed perceive the sweet 

if infused into this water; yet our perception would still 

be one of touch: not even then would it be perceived 

through the water as extemal medium. It would be per

ceived immediately, owing to the sweet being blended with 

the particular moisture with which w e happened to be in 

contact, just as in the case of the water which we drink and 

find sweet. It is not thus, i. e. by mixing with the medium, 

that colour is perceived. Taste has no medium externally 

to the organ: its medium is the so-called organ (the tongue) 

itself when moistened. Nothing produces the sense of 

taste without moisture; everything which excites this sense 

has moisture actually or potentially; as for example, the 

saline, which is in itself easily liquefied, and by its lique-

faction tends to actualize the potential liquidity or moisture 

of the tongue. The sense of taste, like the others, has for 

its object a genus embracing contraries. It perceives the 

gustable and the non-gustable, meaning by the latter either 

that which is sapid but only in an infra-sensible degree, or 

dse that the taste of which is destructive of the sense. The 

difference between the palatable and unpalatable in drinks 

seems the foundation of the matter. Both are objects 

of taste, but while the former is natural and normal, the 

1 441a 4-441* 14. 2 Sc. TÖ Tpöcpipov ^rjpöv, 441'' 24, 
ä 441!' ig. * 422» II. 
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latter is in its tendency destructive. The ' drinkable,' too, 

as an object is perceptible by touch as well as taste. 

The § 13. Since the object of taste is moist ̂, the tongue, qua 

guamgB.n, Organ of taste ̂  must be neither actually moist nor incapable 
must not of becoming moist. T h e sense of taste is passively affected 
be actually , , , . __ , . , , , .... , , 
moist: only by the object. Hence the part of the body which is to be the 
potentially organ of this sense should be something capable of being 
capable moistened, while yet preserving its distinctive nature, not 
moistmed. Something actually and always moist ̂. A proof that the 
Tasting organ should be thus capable of being moistened, yet not 

excessive actually moist, is found in the fact that tasting is impos-
dryness or gible, or difißcult, when the tongue is either quite dry, or 

moisture excessivdy moist. In the latter case, when w e attempt to 

TongS'^än taste something, what ensues is merely a tactual perception 
organ of of the moisture of the tongue, in which the sense of taste 

proper is merged and disappears. With this tactual per

ception the organ is preoccupied, as it might be with 

a previous taste, if a person after tasting something of very 

strong savour were immediately to try to taste some 

other savour. So it is that sick persons find sweet 

things bitter, because the tongue is füll of bitter moisture. 

T h e tongue is an organ of touch as well as of taste*. 

With this same part wherewith w e taste, w e can perceive 

any given object of touch ̂. 

The ele- §14. N o n e of the elements—not even water—has a taste 

S^°« taste-/^^ jf. All tastes arise from some sort of mixture in the 

1 422* 34 seqq. 
^ Sc. the tongue (533* 26 rä räv x^P^v alaßrjrfjpiov rijv yXärrav), popu

larly regarded as the organ of taste: all this has to be considered in 
the fuUer light of Aristotle's discussion of the organs of touch and taste. 
' aâ öp.evov: preserving its distinctive nature as an organ of taste. 

The moistening which the organ has to undergo is only subsidiary to 
its gustatory function, which primarily depends on something eise than 
the moisture, viz. upon the sapid Stimulus of which the moisture is but the 
solvent or vehicle. The moisture is a means—something secondary— 
employed by the organ for its proper purpose; thus were the organ to be
come actually moist, it would forsake its distinctive and proper character. 
'' Aristotle, notwithstanding what he says 423''17, often speaks of 

the tongue as organ—instead of intra-organic medium—of taste. Cf. 
§ 12 supra. ^ 423'' 17-18. 
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moist medium. Wine and all sapid substances, which, from less. AU 

a State of vapour, are Condensed into moisture, become '"̂.'̂^ ™" 

water. Others are affections of water itself caused by some- mixture 

thing mixed with it. T h e taste ensuing corresponds to that v°hkle. 
which is thus mixed with the water ̂. Moreover no simple Taste (ob-
1 1 • /• 1 rr , jectively)is 

dement—only a mixture of elements—can effect the pur- nutriment; 
pose of nutrition. Hence there is a fuhdamental con- ̂ â'̂ ŝ V^ 
nexion between taste and nutrition ̂ - T h e object or final composi-
cause of this sense is nutrition ̂ . Yet only the sweet mo^°and 
actually nourishes: all other varieties of taste are, like the ̂ Vf- Only 

saline and the add, merely ways in which nature seasons however,' 
the sweet to m a k e it the more suitable for its purpose *. actually 

^ '̂  nourishes. 
In the case of objective tastes, as of colours, the contraries Between 
are relatively simple, i. e. the sweet and the bitter. These extremes 
are the elements of the other tastes ̂- Next to the sweet, of sweet 
and perhaps as a variety of this, comes the succulent i^ saline, 
{Xnrapös); the saline and the bitter are closely akin ; while ̂ "^' , 

between the sweet and bitter come the harsh {avarrjpös), astringent, 

the pungent {bpipMs), the astringent {arpvcpvös), and the acid ̂ ^̂ ere are 

(öivs). If the succulent is a kind of sweet, there appear seven 
1 1 1 . . • r 1 r species of 

to be seven leading varieties 01 tastes, as there are 01 taste, as of 
colours^. T h e faculty of taste is that which is potentially oolour and 
such as each of these objective tastes is; while the object 
of taste is that which in each case makes the faculty 
actually such''. 

§ 15. Taste is a sort of touch, if only because it has to With 

do with nutrition. Nutriment must be something tangible. toucĥ and 

Sound, colour, and odour do not nourish, nor do they cause its modi-

either growth or decay. Hence tasting must be (as w e have taste ne-
said) a m o d e of touching, as it is that which perceives cessaniy 

9.nS6S 
the nutrient tangible. All animals with the sense of touch desire 
possess eiridvp,ia, or the Impulse towards what is pleasant. ̂"" "'""̂  
Moreover they have a discriminating perception of their 

t 358'' 18, 443*26 seqq. 
2 441t' 24 seqq., 442* l seqq. 
' 436* 15 ̂  Sc yevais diä rijv Tpo0ijv, 435* 22, 434* 18 ij yevais Siairep 

äipfj ns' rporjtfjs ydp ianv. 
* 442» 8. ^ 442* 12. " 442* 19 seqq. 
'' For the original of §§ 12-14 cf- Arist. 422=" 8-'' 16, 414*" I-16. 
BEABE Ĵ  
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food; for touch gives them this (viz. through its modi-

fication, taste). All are nourished by things dry and moist, 

hot and cold, i. e. by the objects of touch. T h e objects 

of other senses nourish only incidentally; just as sound, 

colour, smell m a y put an animal on the track of food, 

but they cannot in themselves feed it. x'"H-°̂  '̂  ̂  variety 
Hunger then of the äirröv or tangible. Hunger and thirst constitute 

^ • eiri6vp.ia in relation to food and drink. Hunger is {eitiOvpLia) 

for the dry and hot; thirst for the cold and moist, and x^/ms 

is a sort of seasoning {•qbvajj.a) of these objects. 

Touch and § i6. Touching and tasting, then, are essential to the 

tiaUo^tte' very being of an animal. T h e others are subservient rather 
being of au to its well-helng, and do not belong to all species of 

Use oftaste animals, but only to some; especially to those which 
todistin- have the power of locomotion ̂  Animals have the sense 
guish the *• 
pleasant of sight in Order that they m a y be able to see objects 
plifasMi't in ̂ ^'^^ y^t distant through the medium of the biaipaves. 
food and They have hearing in order that they m a y be able to 
heart is the ̂ PP'̂ l̂î ii'I significant sounds conveyed through the air to 
true organ thdr ears; and they possess in the tongue an organ 
of touch . -̂  '̂  1 T, 1 
and taste; wherewith to convey such sounds to others. But they 
these possess taste on account of the difference between the agree-
connect able aud the disagreeable in food and drink; in order that 
wî h thJ*̂  they m a y be able to apprehend this difference, and accord-
heart. ing to such appreheusion, m a y direct their movements 
Mans ex- , . . , . . , 
celienceiu to the seizure or avoidance of certain things as food. 
tovu:h and Serpents and saurians have a peculiarly delicate and keen 

sense of taste, nature having endowed them with tongues 
long and forked, with a fine extremity furnished with hairs. 
This formation of the tongue doubles the pleasure which 

such creatures feel in agreeable tastes, since the sense itself 

is thus possessed of twofold power". T h e organ of taste 

like that of touch is connected with the vital organs. The 

region of the heart is the foundation of the senses, of which 

two—those of touch and taste—are manifestly connected 

with the heart ̂. Of all animals m a n is the most finely sensi-

^ Arist. de An. iii. 12. 434'' 18-26. 
'̂  Depart. An. 660* 6-10. ' 469» 12-16, 656» 27-31. 
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tive as regards touch. Man's tongue, too, is soft ^, which 

makes it particularly sensitive in touching; and tasting, the 

tongue's proper function, is a kind of touching. Man's sense 

of touching is the most perfect, and in it he excels all other 

animals. Next comes his sense of tasting. In the other 

senses he has no superiority to the lower animals, many of 
which, on the contrary, have better sight and hearing, 

and a keener olfactory sense ̂. A s to the way in which the 

organ of taste discharges its function, Aristotle has made 

no real advance beyond the positions taken up by Alcmaeon 

or Diogenes. 

^ 660» 20-22 reading fj yXärra paXaKfj, instead of Bekker's fj p. yX, 
' 494'» 16-18, 421» 17-26. 



THE ANCIENT GREEK PSYCHOLOGY 

OF TOUCHING 

A Icmaeon—Empedocles. 

Touching, § I. T h e pre-Aristotdean psychologists have left com-

fundf- * ̂  parativdy little on record respecting this sense, although 
mental it was, according to the opinion of several of them, the 

scantily fundamental sense —that from which the others are 
treated. devdoped, or at least in some way derived. Not indeed 

until w e come to Aristotle himself do we find a real or 

business-Iike attempt to treat of touching. True, Plato 

gives a detailed account of the objects of the sense, as he 

conceived them; but of the organ, or its Operation, we read 

little in his remains or those of his predecessors. That 

little has, however, in accordance with the plan hitherto 

followed, to be here set forth in its entirety. 

Alcmaeon. According to Theophrastus ̂  Alcmaeon altogether omitted 

to treat, at least in his writings, of the sense of touching— 

its organ or mode of Operation. Theophrastus makes a 

Empe- similar statement of Empedocles, with this difference that 

_, " while, according to him, the former seems to have omitted 
1 heo-
phrastus' all reference to touching, the latter, though not indeed 
Empe^ °̂  treating it with complete neglect, failed to give a distinct 
docles' and detailed theory of touch. H e merely threw out the 
the fnnc- general Suggestion that this, like the other senses, is to be 
tion of explained by the Operation of " emanations' entering into 

and fitting the ' pores' of the organ ̂ . Theophrastus is of 

opinion that the Empedoclean theory of perception by 

' emanations' is even less plausible with regard to touching 

(and tasting) than in reference to the other senses. ' How,' 

he asks, ' are we to conceive sensible distinctions of taste 

or touch as made by means of emanation (äiroppojj) ? how 

' Theophr. de Sens. § 26. 
Trepl Se yevaeais Kai ä<j>fjs ov Siopi'ferai Kaß' eKarepav oSre iräs oifre Si' & 

yiyvovrai, irXfjv ro Koivöv o n rä ivappörreiv rols iröpois a'aßtjais iarir, 
Theophr. de Sens. §§ 7, 9. Also Arist. de Gen. et Corr. A. 8. 324'' 
26 seqq. 
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are we to discriminate " the rough " or " the smooth" by its 

fitting into " the pores ̂ " ?' Y e t Empedocles seems to bring 

all the other sensations under the sense of touch. ' H e says 

of all alike that they are caused ultimately b y "emanations" 

entering and fitting into the pores of the respective organs. 

W h e n c e it is that one sense-organ is not susceptible of 

the sensations proper to another; since the " emanations " 

which fit the pores of one are too laige or too small for 

those of another, and therefore are not followed b y the 

due sensory effect. Those that are too small pass right 

through the pores without touching {ovx äirröfieva) its sides ; 

those that are too large cannot enter at alP.' T h u s the 

primary condition of the proper exercise of each and every 

sense-organ is found to consist in a fact of touch—the due 

contact between the ' emanation' and the inner surface of 

the pore; yet of the sense of touching he has propounded 

no special theory. N o idea of the sensory function of 

nerves existed tili long after Empedocles; and the seeming 

' immediacy' of touch was, perhaps, what debarred it in his 

opinion from being easily explained in detail b y the theory 

of äiroppoai, which operate at a distance and through a 

m e d i u m .̂ T h e diflficulty feit in applying his general 

theory to touching was of course feit also in reference to 

the kindred sense of tasting. Accordingly w e have from 

Empedocles no particular Information as to either the objects 

or the organs and functions of touching and tasting. 

Democritus. 

§ 2. Here, too, w e are disappointed. T h e whole tenor of Demo-

the physics and psychology of Democritus himself, as well as f ^ g d S 

the assertions of Aristotle, m a k e it perfectly clear that for other 
S6I1S6S to 

Democritus the sense of touching was the primary sense. that of 
« Democritus and most of the " physiologi" w h o treat of to}ich, yet 

7 falls to 
sense do a very extraordinary thing: they represent all give a par-. 
objects of sense as objects of touch. If, however, this ̂ '^j"^^^^'' 
is true it plainly follows that each of the other senses is account 
^ D e Sens. § 20. '̂ Theophr. de Sens. § 7. 
^ By diroppoai too be explains the properties of the magnet. Cf. 

Alex. Quaest. ii. 23, p. 72. 9 (Bruns). 
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ofthis. a kind of touch, which is manifestly impossible^.' This 

properties ^^^ "°t only a biological but a physical conclusion. It 
of atoms was the opinion of Democritus that w e see, hear, smell, 

ea.<±per taste, and touch by the agency of atoms, which are the 
se, ifi) in sole ultimately real; the ultimate ' things.' W e must 
relation ... ., r u i • 1 / 1 . 
to one distinguish carefuUy between res naturae, i, e, such ' things 
Ultmate ^^ ̂ ^ percdvc, and the atoms, or real things, which reason 
or primary alone rcvcals, T h e physical qualities of each atom are 
propertier 'height and solidity. T o these must be added local motion, 
of res which in each and every atom goes on eternally, It has also 

(atom- geometrical qualities—ßgure and magnitude. T h e primary 

'̂ °™" physical qualities oires naturae are also weight and solidity. 

AU other T h d r weight depends on the number and size of the atoms 

are only "̂ them; their solidity (which is only comparative) on the 
subjec- density of the atoms. T h e differences of the atoms com-

' affections pared inter se when forming sensibilia consist of order, 

°^°™ ^^°' figure, and position. A H differ from H A in order ; 

A differs from H in figure ; I from H in position ̂-

Besides atoms, void was postulated to explain the possi

bility of movement. T h e principal ' distinction' {hia^opd) 

for Democritus seems to have been that of figure: hence 

the n a m e ' figure' is frequently employed to designate the 

atom. Thus the only ultimate properties or qualities of 

sensible things are tangibilia, and from the physical pomt 

of view w e see h o w all the objects of sense had to be 

reduced to those of touch. Only the above-named qualities 

are objectively real; the rest are subjective, due to our 

sensibility. 

§ 3. Such are our sensations of taste, colour, smell, sound, 

and (among tangibles) temperature. It would seem then 

^ Arist. de Sens. iv. 442"' 29. This criticism appears to exhibit Aris
totle as incapable of profoundly apprehending the idea of biological 
development. Yet, strangely, he himself most firmly held the theory 
that Touch is the original sense from which all others have been 
differentiated. Vide Sensation in General, § 23, and Sensus 
Communis, § 49. 
* Cf. Vision, § 19, p. 37 n. 2 supra. Theophrastus {de Sens. 

§§ 61 seqq.), in stating the physical qualities of the atoms, seems to 
use o-KXi/pÖTijr loosely for irvKvörrjs—hardness for solidity. Plato (§ 6 
infrei) did not confound these. 
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as if the desirability of a füll investigation of the sense of why De-

touching should have impressed itself upon Democritus \ ̂ 0="*°= 
*. X (ĵ[f\ not ex-

But we are told he left this part of his subject without any amine the 
attempt at originality of treatment. The fact of his not touch °̂  
having attempted such investigation m a y perhaps heP̂ ŷ ,̂ "-
explained {a) by his ignorance of the nerve-system, and "•̂'̂'̂  "''' 
{b) by assuming that he feit the difficulty of satisfying him

self with any explanation of the way in which the merely 

physical, conceived as such without original reference to 

mind, could ' pass into' the mental. This difficulty 

confronted him—as it must confront every one—most 

formidably, just at the point where the ultimate analysis 

of sense (or what seemed to him to be so) is reached. 

T o this m a y be traced the half-heartedness, barrenness, or 

absence of early physiological psychology with reference 

to the organ and functions of touching. T o this also is 

due the fact that even modern physiological psychologists, 

when they come to deal with the sense of touching, have 

to be content with conclusions which scarcely take us 

outside the province of anatomy. It is chiefly, if not 

solely, in that province that real advances have been 

made beyond the position in which this sense was left 

by the ancients. True, modern psychologists have dis

tinguished, as the ancient Greeks failed to do, between 

cutaneous sensations (of touch proper, and of pressure), 

sensations of temperature, and muscular sensations; and 

attempts have been niade, not vety successfully, to connect 

each of these with their proper nerves or nerve-endings. 

But these are small matters. The biological question as 

to the differentiation of touch into the other senses remains 

now as it was then—a mystery only vaguely soluble by 

reference to a long process of evolution. A n d — t o say 

nothing of the metaphysical difficulty of accepting touch 

as the ultimate authority for objective reality—there was 

yet another biological question, viz. that of the history of 

this parent-sense. H o w did touch itself, with all its implicit 

powers of development, arise? Democritus could not answer. 

^ axeSäv öpolas iroiel rois irXeiarois, Theophr. de Sens. § 57. 
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This question we, too, must still either shelve, or slur over 

in the best w a y w e can. All attempts at explaining a 

' transition' from the physico-physiological to the psychical 

or conscious fact have been futile. Most moderns prefer 

to speak or think of the so-called two facts as really one, 

but with two (or more) different aspects. W e hesitate even 

to think of such ' transition.' 

Anaxagoras. 

Touch § 4. Anaxagoras teaches that Sensation is effected by the 
(hke the interaction of opposites ; for like is incapable of being 

senses) per- affected by its like. This principle he tries to carry out 

conharies. '*'̂'th reference to each particular sense. Touching (and 
The cold tasting) distinguish their objects as seeing and hearing 

the water do, i. e. by interaction of opposites. That which is of 
hot, &c. If ijjjg temperature with the hand does not by its contact 
the water ^ ^ 
be of the give US the sense either of coldness or of heat. B y the 
tnrê of ae ^ a r m w e cognize the cold, as by the saline w e cognize the 
hand, the ' potable' ̂. Except for this w e have scarcely any record 
it neither of Anaxagoras' teaching regarding the sense of touch. 

°̂,',"°̂  , A s Theophrastus informs us, Anaxagoras has not left on 
cold—feels , , . . . , , o -î . 
no tem- record his views of the more corporeal senses''. Diogenes 
perature. ^|gg having left no opinions on record concerning the sense 

of touching, w e pass on to Plato. 

Plato. 

Organ and § 5. Plato, too, has treated this sense with comparativdy 

toScWng"^ slight care ̂  H e has given little to determine the nature 
treated of the Organ and function of touching. It is distinguished, 

regard'by ^^ says, from the other senses in that it is not confined 
Plato. to some particular part, but diffused all over the body. H e 
Notices \ . ' , , V „/ 
that the rcckous the sensations of touch a m o n g the Koiva rraßrjp.ara— 
tactile those belonging to the whole body as pleasant or painful *— 

^ Theophr, de Setts. §§ 27-8, 
^ § 37 °̂  SijXoi Se rar acäpariKinrepas alq-ßfjaeis. 
' Theophr. de Sens. § 5 nXdriBv . . . ov pfjv etprjKe ye irepl äiraaäv dXXä 

pövov irepl dKô s Kai &̂ e<i>s. 
* Tim. 64 A. Here Plato comes near recognizing the sensus 

communis of modern parlance, i. e. a ' general feeling' such as that 
of comfort or discomfort, nausea, faintness—a totally different thing 
from Aristotle's sensus communis. 
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among which he names hot and cold, hard and soft, heavy and sense is dis-

light, rough and smooth. In the Timaeus, 61 D seqq,, he drafts over"thê ^̂  
an explanation of some of these objects of touching. ' First surface of 

then,' he says,' let us see what w e mean by calling fire hot. not, likJ' 
W e must consider the matter as follows, remembering the the others, 

power of dividing and cutting which fire possesses and certain 

exercises upon our body. That the Sensation is a sharp {herefore ̂  
one, w e are all well enough aware; and w e must take ô Hs the 

into account the fineness of its edges and sharpness ofof touch 

its angles ̂, besides the smallness of its particles and the "°""^ '"'*'̂' 

swiftness of its motion, all of which qualities combine to Names 

render it so vehement and piercing as keenly to cut tinctions' 
whatever meets it, remembering the genesis of its figure, made by 

that this more than any other substance separates our cold, 

bodies and minutdy divides them, whence the Sensation ̂ ^^7^' ,, 
. . . Ilght,hard-

that w e now call heat justly derives its quality and name. soft,rough-
T h e opposite condition, though obvious enough, still must ̂ °°a,^g 
not lack an explanation. W h e n the larger particles of objective 
• moisture which Surround the body enter into it, they ̂ot̂ cold 
displace the smaller, and because they are not able to physically. 

pass into their places, they compress the moisture within 

US; and, whereas it was irregulär and mobile, they render 

it immovable owing to uniformity and contraction, and so 

it becomes rigid. A n d what is against nature contracted 

struggles in obedience to nature and thrusts itsdf apart; 

and to this struggling and quaking has been given the name 

of trembling and shivering; and both the affection and the 

cause of it are in all cases termed * cold.' 
§ 6. H a r d is the name given to all things to which Explana-

our flesh yields; and soft to those which yield to the hard-soft: 
flesh; and so also they are termed in their relation to each exactly 

' "' anticipates 
other ̂. Those which yield are such as have only a small Locke's ac

count of 
1 For an account of the elementary structure of fire in accordance hardness, 

with Plato's geometrical physics, see Timaeus 53 c seqq. 
* Cf. Locke, Essay concerning Human Understanding, ii. 4. 4 

' And, indeed, hard and soft are names that we give to things only in 
relation to the constitutions of our own bodies; that being generally 
called hard by us, which will put us to pain sooner than change figure 
by the pressure of any part of our bodies ; and that, on the contrary, 
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base of support; and the figure with square surfaces, as 

it is most firmly based, is the most stubborn form; so, too, 

is whatever from the intensity of its compression offers the 

strongest resistance to external force. 

Heavy- § 7. Of ' hcavy' and ' light' w e shall find the clearest 

bf invest°i-' explanation if w e examine them together with the so-called 
gated to- ' below' and ' above.' Here follows an argument showing 

tiie notions that the populär notion of the universe being divided into 
of above ^n Upper and a lower portion, to the latter of which all 
and oelovj. , 
These bodies naturally tend, is false ;' the truth being that, as the 
ô̂ Treia- ""iverse is a sphere, there is really no such thing as an 
tive. The Upper and a lower region in it. 'Whence (Plato goes on 63 A) 
a vAoie ̂ ^ these names (" upper " and " lower ") were derived and under 
being what conditious w e use them to express this division of 
spherical, . . , r n . 
really con- the entire universe w e m a y explain on the following 
^"'hd" hypothesis. If one were in that region of the universe 
tinction. which is specially allotted to the element of fire, the region 
ofTb'ody wherein is to be found collected in greatest mass the fiery 
is its ten- dement to which our earthly fire is attracted; and if 
dcncy 
towards its he, possessing the requisite power, takes his stand on 
kindred ĵjjg j^ass and Separates from it portions of the fire and 
element. , *• * 
Thus earth wdghs them in scales, when he raises the balance and 
earth ̂ The forcibly drags the fire into the alien air, evidently he 
direction overpowers the smaller portions more easily than the 
tendency lai'ger; for when two masses are raised at once by the 
is called same force, necessarily the smaller yields more readily to 
'down- , . , , . . . , ,., 
ward'or the force, the larger, owing to its resistance, less readily; 
''̂ ntrar hence the larger mass is said to be heavy and to tend down-
direction js wards; the smaller to be light and to tend upwards. This 
Flreî ight '̂  exactly what w e ought to detect ourselves doing in our 
because it q w u region. Standing as w e do on the earth, w e separate 
tends away . . . 7 . 1 • ir 
from the portions of earthy substances, or sometimes earth itselt, 
ButWwe ^^^ ̂ *'̂ ^ them into the alien air with unnatural force, for 
were ten- each portion clings to its o w n kind. N o w the smaller 
empyreaji! "̂ ^̂ ^ yidds more readily to our force than the larger, 
and tried and foUows quicker into the alien element; therefore we 

soft which changes the Situation of its parts upon an easy and unpainful 
touch,' 
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call it" light," and the place into which we force it" above "; to detach 

while to the opposite conditions w e apply the terms " heavy" l^^^^^ °^ 

and " below " , . . In every case it is the tendency towards should find 

its kindred element that makes us call the moving body "artr^ "̂  

" heavy," and the place to which it moves " below " ; while ̂ ^̂ '̂ ̂^̂  
, , . our notions 

to the reverse relations w e apply the opposite names. . . . of »j> and 
O f the affection " smooth " and " rough " any one could ̂ ^̂ "̂  ^̂  
perceive the cause and explain it to another: the latter reversed. 
is produced b y a combination of hardness and irregu- rough, ex-
larity; the former b y a combination of uniformity and plained. 

density^.' 

§ 8. For Plato the organ of touching was undoubtedly The/unc-

what he called flesh—aäp^. In the Timaeus, 61 c, having J^an°o{ 
explained aa^iara b y geometrical figures in various com- touching. 

binations, he says w e must assume that all these ' bodies' thinks the 

are perceptible to sense, but of adp^ and its concomitants, object 

as well as of the soul in its mortal nature, he has, as explained 

yet, given no account. These, however, cannot be really ijVxpla-
explained apart from the sensible qualities of body, nor nation of 

can the latter be explained apart from the former. N o r foiiowed 

can they be dealt with together. H e has, therefore, to ̂ y ̂ " ̂ ?", 
•̂  ^ , ,. . r 1 . countofthe 

assume provisionally the several distinct sensory faculties, former. 
to a particular account of which he purposes afterwards ̂ ^̂ ^̂ ^̂  
to return ̂. T h e promised account is, however, nowhere Locrus 
satisfactorily rendered. In what follows the organ and Aristotle's 
function of touching remain almost without an attempt doctrine 

at explanation. In the Timaeus Locrus ̂ , however, w e qualities of 

have a few remarks bearing on this subject. T h o u g h ^°^y "i^^ 

not b y Plato, they deserve to appear here for comparison all tan-

with Plato's views. ' All the sensible affections {irdQeo) ̂ „^ble ° 

1 Plato, TVw. 61C-64A. Mr. Archer-Hind's translation has been 
for the most part adopted. 
^ Tim. 61 c-D irpärov pev ovv fmdpxeiv aiaßrjaiv Set rols Xeyopevois ael' 

aapKÖs Se koi räv irepl adpKa yeveaiv, ̂ vxfjs re oaov ßvrjröv, ovira bieXijXv-
ßapev. Tvyxdvei Se oifre ravra X'̂ P̂ s räv irepl rä iraßfjfiara oaa ala.Örjrä 
ofjT eKelva avev tovtcüv Swuto iKaväs Xexßv^at, rä Se apa ax^8ov ov 8vvaTÖv. 
vrroßereov Sij irpörepov ddrepa, rä S' iiroreßevra iirdvipev avßis' Iva ovv ê fjs rä 
iraßfjpara Xeyrjrai rois yeveaiv, earm irpörepa fjpiv rä irepl aäpa Kai ̂ X'l" 
ovra. 1 adopt here Mr. Archer-Hind's alaßrjrä. for alaßrjriKä of M S S , 
' Tim. Locr, 100 D~E. 
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and the 
visiblewere 
the ürst 
created 
properties 
of body: 
without 
earth no 
tangible, 
however; 
without 
fire, no 
visible. 

The organ 
of touch: 
is it aäpi 

of body, as they are called, are n a m e d in relation to the 

sense of touching^ {irorl räv äipäv KXjjfferat), while some 

of them are denominated from their tendency towards the 

earth {poira irorl rav x^spa")« It is touch that distinguishes 
the vital properties (ras fwnKay bvvdpiias)—heat, coldness; 

dryness, moistness ; smoothness, roughness ; things yielding 

to the touch {rä eiKovra); things resisting the touch {ra 

ävrirvira); soft things, hard things. It is touch that 

primarily distinguishes {irpoKpivei) heavy and light, but 

it is reason (Xo'yos) that defines them {äpi^ei) b y their in-

clination to the centre or from the centre {ra eis rb p.eaov kox 

äirb rä ixiam vevaei). Motion ' downwards' and' towards the 

centre' are identical. . . . T h e ' hot' is held to be composed 

of fine parts {Xeirropiepes) and to have a tendency to dilate 

or separate the parts of bodies (hiaarariKbv r&v ampiariav), 

whereas the ' cold' is thought to consist of grosser parts 

{iraxvjxepearepov) and to tend to compress and close their 

pores {avp,iriXariKbv iröpcüv). 

Created matter must be both visible and tangible. But 

without fire nothing could ever be visible; and nothing 

could be tangible without something solid in it, i. e. without 

earth (see Arist. § 13 infra). H e n c e w h e n G o d framed the 

body of the universe H e formed this of fire and earth. 

These, however, required a bond to unite them. T h e best 

bond is that which makes itself and the things bound by it 

as m u c h one as possible; and the agency which is best 

fitted for such a bond is proportion {ävaXoyia). . , . God 

accordingly set air and water between fire and earth, making 

them as far as possible proportional; in such a w a y that 

fire is to air as air to water, and air is to water as water 

is to earth. T h u s H e constructed a universe both visible 

and tangible ̂ . 

Aristotle, 

§ 9. N o w h e r e is the advance m a d e b y Aristotle in the 

psychology of the senses more evident than in the intro-

^ Cf. Arist. § 10 infra; be also made the qualities of body gua 
body tangibles, 
* Plato, Tim. 31 B-32B, with Mr. Archer-Hind's ijotes, 
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ductofy words of the chapter in which he treats of the (as ia 

sense of touching and its objects. H e raises the question f„pposed) 
whether adp^ is the real organ of touch, or whether theor'some-

real organ is not rather something internal, to which o-dp^^thfn'? 
only serves as a medium. This question initiates an ̂ = the ̂ nse 

inquiry which could be satisfied only by a minute examina- one sense, 

tion of the bodily structures concerned in touching, and °J 1^°^^ 

which was destined in later times to lead to important The flesh 

results for physiological psychology. These results were theÜe"* 
not, however, reached by Aristotle, w h o m a y be considered '"'Ŝ ""' !>"' 

nevertheless as a pilot of research. A second question here medium, 
also raised by him, viz. whether this sense usually con- of touch. 

/ ' •' The sense 
sidered one is not really several, is of equal importance. of touch is 
T o these questions he gives answers which correct the""nsetat 
populär views. H e concludes that the ' flesh' is not the =• combina-
true organ of touching; and he indicates his conviction several 
that this sense is really a combination of several senses, senses. 

prominent among which are the senses of temperature 

and resistance. T h e adp^ and yX5rra, popularly looked 

on as the organs of touch and its modification taste, are 

related to the true organs of these, as air and water are to 

the organs of seeing, hearing, and smelling ̂. 

§ lo. The sense of touching, like the other senses, is best Tauch not 

explained if its object be first analysed and examined. smse.'for̂  
{a) If touching be one sense, its object should be one (i. e. '>kie<:t of 

should fall under one conception bounded by contrary touch 

poles, as colour is a province lying between the contraries ̂ ĝ brou ht 
white and black). But if it have several objects it must be under a 

not one but several senses. {b) Again; what exactly is the of fô ?'̂ ''̂  
organ which perceives the tangible? Is it the flesh—in traries like 

. „ 1 T . i. ^ 1̂- .L the objects 
creatures possessing flesh—and, in other creatures, that of every 
which is analogous to flesh ? Or is this merely the medium, othersense. 

° /• 1 Here we 
while the organ proper is something different, situated have (i) 
within ? A s regards the former question {a), every other ̂"''Ĵ '̂ j. 
sense is regarded as related in its object to one pair oi solid {or 
opposites. Such is the case, for example, with seeing. thts pair' 
This, as above remarked, is related to the Opposition ofofcon-

^ Cf. 422'' 17-424*16 with Trendelenburg-Belger, pp. 329-337. 
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trarieties white and black. So hearing, too, is related to acute and 

d /"-h/T g^i^ve tones; tasting, to sweet and bitter. But within the 
one con- tangible m a n y kinds of Opposition are included ̂, all or most 

"Therefore ^^ which are reducible to the two of hot and cold, fluid and 
the sense solid'''. These two, however, are not further reducible^. 
which per- , . ,, . ,. , . , 
ceivesthem A sort of answer to this question m a y be given b y saying 
IS more that there are several oppositions in the case of certain of 
than one '̂ ^ 
sense. the Other senses also; for instance, in the case of sound, 
pairrcon" there is not merely the high and low, but also the loud 
tain the and faint, the soft and the harsh. In regard to colour 
body qua ^^so there are corresponding kinds of Opposition. But as 
body, and Themistius observes, this answer is not satisfactory, It 
form the 
ultimate could not ha VC been so to Aristotle himself*. It con-
tangibles. tradicts his frequent declaration that each special sense 

has a single Ivavr'mais. Besides, what is the one conception 
sufficient to embrace all the tangibles in their various 
oppositions, in the w a y in which the notion of sound 
embraces all the audibles ? There is no one obvious generic 
conception capable of containing under it the various, or 

the two chief, oppositions which c o m e under touching'. 

All that can be said is that the tangible qualities are those 

of body qua b o d y ^ and that their four above-named 

irreducible varieties determine the four elements of all 

bodies''. Hence either the sense of touch is one, with the 

difficulty that there is no one generic concept of its objects, 

or dse it is two senses with two forms of Ivavriiäais falling 

under it. 

The organ § II. A s regards the other question above-raised, viz. 

not the ' whether flesh is the true organ of touch, decisive evidence 
flesh. is not to be found in the fact that the perception of touch 

1 422* 25-7, 647* 16-20. 
* These words best represent iypov and ̂ p&v in this connexion. It 

may be observed that this Opposition covers that of soft-hard; see § 16, 
p. 195, n 6 infra, 
' 330* 25 aCrai S" ovKeri eis e'XaTTOvt ̂ övdyovrai^. 
* ToCro ̂ eV ovv laws äv ns oÜk diroxpiivras äKXä mßaväs SiaXixreiev, 

Them. de An, ii, 11, p, 72, 21 (Heinze; ii. 130. 20, Spengel). 
' 422* 32. ' 423*» 26. 
' 33°'' 3 '•̂  f̂ *' y^P TÜp ßeppäv Kai ̂rjpöv' 6 6' dfjp ßeppov Kai vypöv . .. 

rä 8 väap '\jnixpav Kai vypöv' ̂  Se yij ̂ jfvxpov Kai ̂ rjpöv. 

file://'/jnixpav
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occurs simultaneously with contact between the flesh and True this 

an object. For if one were to take a thin m e m b r a n e and 'T.L^"" 

strain it close around the flesh, this m e m b r a n e would, just '•ently with 

like the naked flesh, seem to take the impression of touch bSween̂ ''̂ ' 

into consciousness co-instantaneously with the occurrence ̂'̂ '̂̂  ̂""i *° 
r 1 . object: but 

Ol contact between it and an object. Yet such a m e m b r a n e so it would 
would not, of course, be the organ of touch; though if, ̂ emb^r^T 
instead of being thus placed artificially round the flesh, strained 
it were connatural with it, the Sensation of touch would ofer the 
pass through it even more quickly, and still more would ^^°-

it seem to be itself sensitive. A decisive argument to medium of 

the contrary is this: immediate contact between the A^sh *™°'^^°^_ 

and an object causes sensations of touch; but no other ever, is 

sense-organ has its specific sensations excited by immediate fo/^e ' 
contact with its object. H e n c e w e must conclude that "esh is a 

flesh is only to be looked on as a medium of the sense of body itself. 
touch, somewhat as the air would be of the other senses, if Jt f tMs 

fact (of the 
It were a natural growth around our bodies. O n the latter medium 
supposition w e should have been thought to perceive sound, ̂ ^°f ̂°Ĵ ' 
colour, and odour by one and the same organ ; and seeing, the organ 
hearing, and smelling would be held to be in a manner one body) that 
and the same sense. ' A s matters stand, however, owing to ™akes us 

. uncertain 
the separateness from us (i.e. from our bodies) of the m e d i u m not only 
through which the movements stimulating each of these qj^^*® 
three senses pass, the difference of their several organs is but 
manifest ̂  But n o w as regards touching, this remains ̂ ĝ sense 

' 423» 10. I take 81 ov yiyvovrai al alaßfjaeis as Simplicius did, and as " one or 
Bäumker {op. cit., p. 43) does, referring it to the medium-air, which is not 
according to the above hypothesis irepiire(j)vKä>s fjpiv, but Siapiapevos. 
It is hard to see how Wallace's translation (which follows Themistius 
and Trendelenburg's note) can be acquitted of tautology. ' Now, how
ever, as matters stand, by reason of the difference in the organs by 
which the movements are effected, tke organs of sense which we have 
mentioned are clearly seen to be different from one another (the italics 
aremine).' If the air were ̂fiivirepiTreĉ Kias, then (according to Aristotle's 
notion here) the sensibility to colour, sound, and odour would be as 
widely diffused over the surface of the body as is the sensibility to 
tangibles. The connatural air, no matter where the Kivrjais affected the 
periphery of the body, would transmit this Kivrjais to the sensorium, 
and the local separateness which marks and distinguishes the organs 
of seeing, hearing, and smelling would disappear. 
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uncertain^.' Hence those two senses—of touch and 

temperature—which, according to Aristotle's principle of 

determining sensory faculties according to their objects, 

ought to be separated, remain for ordinary consciousness 

combined in one single sense. 

Notwith- § 12. There must, however, be such a medium of sense 

tUs'̂ sndi ^® flesh, notwithstanding its effect in defeating our attempts 
a medium at analysis of the sense of touching. ' A n animate body 

necessary! cannot be composed of air or water singly ̂ : it must be 
In order to something solid. Accordingly it must be composed of a 
perceive *-' •* ^ 
the quali- mixture of earth and these two other elements, i.e. it should 
tiesofbody jjg such a thing as flesh and what is 'analogous to flesh' 
gua body, =" ^ _ => 
viz. solid- tend to be. Hence by implicit necessity the body must 
Aot-c'old ^e interposed as medium between the organ of touch and 
we require its object, and cohering naturally with the former, through 
medium, which body the varieties of Sensation classed under touch 
"̂ •̂e all alike pass notwithstanding their severalty and plurality. 
of several That touching does comprise several kinds of Sensation is 
bdn? proved by the sense of touch immediately connected with 
mediated the tongue. For in virtue of the tongue, which is one and 

the°sMne the same organ, one has the Sensation of all the other 
medium is objects of touching and also that of taste. N o w , if the 
Seen in the 
case of the rest of the flesh (as well as that of the tongue) had also 
tongue. jjggjj endowed with a sense of taste, touching and tasting 

would have been regarded as one and the same sense ̂-
A s it is, however, they are seen to be two, owing to the fact 
that their organs are not thus each capable of discharging 

the other's functions. 

Can things § 13- O ne might ask: if every body possesses a third 

in \rater dimcnsion—depth: and if two bodies, between which there 
touch one is a third, cannot touch one another: and if, further, that 

Can things which is moist and fluid has, by implication, body, as it 

^ 423* II. What remains uncertain? The answer is: both the 
things in question, viz. (l) what is the organ of touching (whether 
the flesh or something internal) ? and (2) is the sense of touching 
really not one but a plurality ? This uncertainty arises from the aäp^ 
being a ' connatural' medium, and therefore obscuring differences 
between organs otherwise discernible. 
^ 423" II seqq. ^ ̂ ^̂ 3» 19 seqq. 

file:///rater
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necessarily either is or contains water; and if things which in air? AU 

touch one another in water have not (as they cannot have) cont'TcUn 
their tangent extremities dry, and, therefore, necessarily touch and 

have water between them, the water with which the said but close 
extremities are flooded ;—if all this is true, it is impossible Proximity. 

that in water any one thing should really touch any other. 

A n d so, too, in air; since the air is to things in air just as 

water is to the things in water; though, as regards the 

question whether one thing touches another, when both are 

immersed in the fluid air, w e (owing to our living in air) 

are less likely to notice the difficulty of it, just as aquatic 

animals (owing to their living in water) would be as to the 

question whether one wet thing touches another ̂.' 

§ 14. ' This being so (i. e. even supposed contact being Inrequirmg 
, , . . . . . 1 . . . mediatiou 

only close proximity), it is natural to ask: is the sense- between 
perception of all objects whatever effected similarly, or are object and 
some objects perceived by sense in a fundamentally different touch and 
w a y from others, just as, in fact, the senses of tasting and ^j^^^ °°'Jj 
touching are both held to operate, i. e. by immediate contact from the 

with their objects, while the other three senses are supposed senses. 
to perceive their objects from a distance ? O r is this dis- T.'i? only 

'• differences 
tinction false, and do w e perceive the objects of touching, are (i) 
e.g. hard and soft, through media, just as w e do the object of objectŝ of 
hearing, the object of seeing, and the object of smelling, only touch and 
that while w e perceive the objects of these three senses at come near 
long distances^, w e perceive objects of touching only near t̂ ê body: 

at hand ? Owing to this nearness ̂  it m a y well be that the that the 
mediation in the second case escapes notice; the truth being ™edium m 

that w e perceive all alike through a medium, only that in the touch and 

case of these things (the objects of touch and taste, owing to jĵ jf p̂ rt 
their proximity) the mediation is not observed. Yet, as w e ofthebody. 

said before, if w e were to perceive all objects of touch through ing and 
a membrane, which separated us from the objects without our tastmg we 

'• ' perceive 
knowing that it did so, w e should be in the same condition, concur-
rdativdy to it, in which w e now are, in fact, relatively [̂ e*iff̂ -* 

tion of the 
1 De An. ii. 11. 423* 21-31. 2 423b 6. ™edium. 
' It has been shown or suggested (§ 13) that supposed contact is only 

close proximity. 
BEARE O 
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to water and air when we touch objects in them. For 
it is supposed that w e touch the very objects themselves, 

with nothing between us and them. But the object of 

touching differs from the objects of seeing and hearing in 

this, that w e perceive the latter in virtue of the external 

medium producing an effect upon us, while we do not 

perceive the tangible by such Operation of the object through 

an external medium, but w e perceive it concurrently, or co

instantaneously, with the flesh regarded as medium ; just as 

when a soldier is Struck by a javelin which pierces his shield. 

It is not that the shield is driven against and strikes the 

man, but that shield and m a n seem to be Struck together ̂. 

The true § 15. O n the whole (i. e. except for this last point) it 

touching seems that the flesh in general, in touching, or that 
and tasting of the tougue, in tasting, is what air or water is with 

Such is ' reference to the function of seeing, hearing, or smelling: 
Aristotle s that is to say, it is related to the organ of touch (or taste) 

viction. proper as either of these media is to the organ in each 

ploys the™' case. Accordingly, just as there would be no Sensation 
current ter- of whiteucss if the white object were laid immediately 

based on' OQ the eye, so there would be no Sensation of touch if the 
a partial tangible object were placed immediately on the veritable 

organ pf touch, and not on the flesh. Hence it follows 

that the latter organ is not the flesh ̂. Thus only would 

the facts in the case of touch (and taste) be analogous to 

those of the other senses.' T h e whole matter m a y be 

su m m e d up thus. Aristotle abandoned the theory of 

his predecessors, that touch and taste are unmediated 

senses, because {a) the apparent simultaneity of tactual 

perception with contact between adp^ and the object, re

garded as an argument for this, proves nothing ; (b) all the 

other senses have media ; and {c) even between aäp^ and 

the object absolute contact is impossible, since water or 

air always intervenes. T h e true organ of touching (and 

' 423^12seqq. Aristotle had no conception of a 'nerve process' 
which takes time to reach the centres of consciousness. 

422* 19, 656* 35 ovKeari rä irpärov aiaßrjT̂ piov fj aäp^ koi to toioCtov 
pöpiov dXX' ivrös. 
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of tasting) is the heart, or the 'region of the heart^.' 

Yet, in spite of all this, w e often (cf. p. 198, n. a) find 

Aristotle speaking in terms of the populär view which 

makes flesh the organ of touching and tasting. H e speaks 

of the flesh as organ of touch ̂, and of the tongue as organ 

of taste ̂- T h e key to this seeming inconsistency is the 

relative truth contained in the populär view. T h e flesh is 

not, indeed, the true organ; yet it is not such a medium 

as air is, viz. something external to us. It is part of our 

organism, and a sort of auxiliary organ; standing to the 

true internal organ as ro bia^aves (the external medium) ' 

would stand to rj Kopr} were it naturally united with this, 

so as to form part of the whole living organism *. Flesh 

is a peculiar medium, yet a medium all the same ̂. 

§ 16. ' It is by touching that the distinctive qualities By touch-

{bia<popai) of body as body are discernible, i. e. the qualities q'̂ iities 
which characterize the different elements respectively, hot which be-

cold, solid fluid, of which w e have already treated in our body as 

work on the elements *. N o w the organ which perceives ̂ "geemed 
these is that of touching, being that part wherein primarily The organ 

what w e call the sense of touching resides. This is a part perceives 
of the body which is potentially such as the obiect which these must 
rr . . „ "V - 1 • 1 bepoten-

affects it IS actually. t or to perceive by sense is to be tially 
affected in a w a y in which the (agent or) object so acts ô gcts'are 
upon the organ (the patient) as to impart to the latter actually. 
actually the quality which the object itself actually has, but ean"the °"^ 
which the organ before had only potentially. This explains ä\Koi(uats, 

^ 656* 29 ai pev 8vo (pavepäs fjpnjpJvai irpäs rfjv Kap8iav elai, fj re räv 
äirräv Kai fj räv Xfp^v : cf. 439* I~2. 
2 647a 19. ' 533* 26. 
* 653^ 24 seqq. aairep &v el ns irpoaXdßoi rrj KÖprj rä 8iacpaves iräv. 
^ Cf. Bäumker, Arist. op. cit. pp. 55-6. 
s 423'» 26 seqq., 329* 7 seqq. The second class of tangibles is else

where referred to as the hard and soft (tö aiCkrjpäv Kai ro paXaKÖv) but 
remains the same. The iypöv is the soft or fluid or moist: the ̂lypdv 
is the dry, the solid, the hard: i. e. in a loose and populär mode of 
expression. Even now it is not unusual for even men of science to 
oppose water to solids, as if water were not ' solid ' (cf. Locke, Essay, 
Book II, ch. iv, and p. 185, n. 2 supra); what they mean is that water 
is soft. But this Opposition is traditional from remotest times. 

O 2, 
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in which why, when an object of touch is at first equally hot or cold, 

thr^h^io- equally hard or soft, with the organ, w e do not percdve 
logical it as hot or cold, hard or soft, w h e n w e touch it ̂. It is the 

ofallper- tangible qualities in excess or defect of those already 
ception, actually belonging to the organ that w e perceive; since 

The hand" cach scusory function results from the organ being in the 
feels cold position of a mean between any two different qualities, 
water as r̂  -̂  i . , i • , 
cold no matter what, in the scale of those which he between 
rSvel'y the two oppositcs determining the province of the sense. 
toit, it This is what gives each sense its discriminating faculty 
warm: hot (ro Kpiveiv). T h e m e a n is that which discerns ; and it can do 
water ßi g^ bgcause it presents itself to a pair of different homogeneous 

cause re- qualities, allied each to different extremes, in such a w a y that 

it'itfs'''° when confronted with either it becomes the other. T o cold 
cold. So water the hand can be hot: to hot water the same hand 

perception can be cold. Accordingly, as the organ which is to discern 
of hard white and black must be actually neither but potentially 
and sott, i , .\ i c 
See. The both (and so on with the other organs), so the organ ot 
°p?aw and touching must be actually neither hot nor cold.'' 
hence/ipiTi- There is another analogy between touching and seeing. 
above dis- ' S e d n g is, as w e have pointed out, related at once to the 
tmctions of visible and the invisible, and the three other senses with 

The sense which w e have dealt are similarly each related to opposites; 
of touch gQ ̂ jgQ ĵjg sense of touching is related to the tangible and 
perceives o *̂  
both the the intangible. B y " intangible " here w e mean, on the one 
anTthe hand, those a m o n g tangibles which contain only an exceed-
intangible. ingly small amount of tangible quality (and so are beneath 

our tactual capacity) ̂, as, for example, is the case with air, 

•̂  Cf. § 17, p. l98 2«/hj. In reference to the sense of touching Aristotle 
explains his idea of the peaö̂ rjs of the sense-organ most fully. 
''• 424«'12. He wants it tobe understood that he is not referring simply 

to the non-tangible, a wide dass which would include objects of all other 
senses (e. g. wkiteness), and intellectual and moral conceptions (e. g. 
tkinking, virtue), and even nonentities, all of which would be irrelevant 
to his subject here. His intangible does not involve a perdßaais eis 
aXXo yevos, but a descent to or below the very lowest, or an ascent to 
or above the very highest, degree of the consciously tangible. tS>v 
äirräv is partitive genitive depending on rä exov. The extremes here 
treated of as apprehensible by ä<j>fj both lie within the class rä ämä : 
the one consists of such änrd as are not actually but only potentially 
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and, on the other hand, such tangibles as are in excess of 

our tactual capacity; for example, things like a thunder-

bolt, which, if touched, would destroy us ̂.' 

§ 17. ' A m o n g the senses that of touching is fundamental. The sense 

The attribute which first distinguishes animal from merely °he'funda-
living forms is tactual sensibility. Tust as the function of mental 

sense« Its 
nutrition m a y exist apart from the sense of touching and from possession 
sense generally, so the sense of touching m a y exist apart fP^ "̂.'̂  
from all the other senses. Plants or vegetables possess animal 
the nutrient function: it is by the possession of the sense vê table. 
of touch that animals first rise above and are distinguished To possess 

from vegetables V ' If a body is to possess sensory faculty, animal 
it must be either simple or Compound. But it cannot be ''odies 

r̂  ^ must 
simple, for if it were, it would not possess the sense of be com-
touching, which it must, however, possess, if it is to possess a°many 
sensory faculty, or even live, at all, as will be manifest elements 
from the following considerations. Since an animal is an qualities 
animate body, and every body is tangible, and that which eorre-

is perceived by touch is the tangible, it follows that the to the 

body of an animal must have the sense of touch, if the ̂ ons which 
animal is to live and preserve itself. For the other senses, come under 

smelling, seeing, hearing, perceive their objects through oftô eh. 
media; but if the animal body comes into. contact with ̂  earth 

IS neeoeo. 
some other, but does not possess the sense of touch, it will for the 
be lacking in the guidance needful to. enable it to shian ̂f'JJard-°° 
tangibles of the dangerous sort, and to seize on those soft (or 
desirable for its food. Such aa animal would be incapable 1° ̂ /e " 
of preserving its existence V needed for 

' It is manifest that the body of an animal cannot be tion of 
simple, i. e. composed wholly of a single element, e. g. _/?;-̂  ̂ ot-cold. 

or air. For aa animal cannot possess any other sense ifof touch 

it have not that of touching, since this is what distinguishes compobSe 

tangible, the other of such as are tangible, but only with an effect 
destructive of the organ of touch, or even of life and perception generally. 
Philoponus understood this, but Trendelenburg does not seem to do 
so, for he misunderstands Philoponus, whose note, he thinks, proves 
him to have read toü äirTiKof) for t£v äirräv, 
^ For the preceding paragraphs see de An. ii. xi. 423'' 1-424^ 15. 
' De An. ii. 2. 413'' 4 seqq, ^ De An. iii. 12. 434'' 8-18. 
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ofall and defines the animal. Now the other organs of sense 

sensibiiity° might concdvably be formed without ̂  earth, since they all 
in parts effect Sensation by some medium or third thing, external 
consisting •' , 
too exclu- to the body, through which each perceives its object. The 
anv̂ ouê  sense of touch, on the contrary, as its very n a m e shows, 
element, acts only b y immediate contact between its organ and the 
s'ô no feel- tangible object. If the other senses perceive by a sort of 
ing in hair contact it is at least a mediated contact, one brought to 
oxooueper 1 1 . . r 1 • 1 1 • ^, • , 
se. Plants, pass by the Intervention of a third thing, This sense alone 
''"°^of perceives its objects—or is held to do so—immediately^. 
the most T h u s if an animal is to possess touch, its body cannot 
nô sensl̂ ^ consist of any one of the elements of which the externally 
bility. mediated sense-organs might consist (i. e. of air or water 

alone). Earth is necessary as an element in the apparatus of 

this sense^- Yet earth alone without, e.g. fire, is not enough, 

this sense being a m e a n between all tangibles, and capable 

of discerning not only the distinctive qualities of earth, but 

also the qualities denominated hot and cold *, and all other 

tangibles. T h e organ of touch, in fact, is, or should be, the 

most composite of all the organs. This is natural to expect, 

since it discerns a greater variety of objects than other 

organs, and its objects have more than one form of Opposi

tion ̂. W e have no sensibility in bone or hair, since such 

parts are formed too largely of earth alone. Plants, for the 

same reason, are destitute of Sensation*. Without touch 

no other sense can subsist, and its organ consists neither 

^435*11-15. Here e|a)7?r='without earth.' Cf. Find./j/'A. v. [vi.] 72 
where, by a metaphor, yXSo'iTa S' oi<c e|m <|)pevSv='his word is not without 
understanding.' The obvious Opposition here between rä SXXa and ij äipfj 
below makes it certain that by dXXa is meant not oToixela, but alaßtjrfjpia. 
2 435a 17. Aristotle here adopts the populär view of adp$ as organ of 

touch; it is for his present argument as suitable as the other; the medium 
being in this case part of the body, and the question whether adp^ is or 
is not the true organ being irrelevant here. 
' For the reasons vide 423* 14, § 12 supra. 
* 435* 23. The need of Jire is here clearly implied, though not stated. 
° 647" 14. 
' rä (l>VTä 8iä TOVTO ov8epiav exei aiaßrjaiv on yfjs ianv, 435*' I: this 

does not mean that (pvrd have y^ alone in their composition. All 
peiKrä aäpara have in them all the elements, the only difference being 
as to the degree in which these predominate in the Compound. 
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of earth nor of any single element alone. The requisite 

p.eaönjs of sense could not subsist in one single uncom-
pounded dement.' 

§ 18. Touch is the one sense deprivation of which means Destrac-

death to an animal. Nothing can have this sense but an *'°° °5 
° privation 

ammal, nor, to be an animal, is any other necessary. of touch 
Hence the objects of the other senses—colour, sound, ̂ "ans 
odour—do not, when feit in excess, destroy the animal, but death to 
only the organs: unless, indeed, incidentally, as when with Excess 
a sound a thrust or a blow is incidentally associated, or as »o the other 

when, by the sights or odours, other things are set in action may de-

which by their contact destroy the animal. Taste, when f^°J^^^ 

it destroys an animal, does so only so far as its object is its func-

tangible. But all excess of the tangible qualities of the excess of 
hot or cold, or the hard, destroys animal life. In every the tan-

r . 1 1 . . . 1 1. gible de-
province ot sense, indeed, excessive action in the object stroys the 
destroys the organ of the sense: so that this happens also ?;°'™̂ l ̂  
with regard to the organ of touching. The latter organ, 
however, is one on which the animal's life depends, and 
without which no animal exists. Hence with destruction 

of this organ, not only the organ itself but the living 

animal perishes forthwith \ 

§ 19. 'The flesh, or what is "analogous," isper se the The organ 
principium of the body of animals. A n animal is defined °.*̂  touchmg 
J: J: J [l. c. usmg 
by having Sensation, but particularly that of touching—the the popu-
primary sense. The organ of this sense is a bodily part such fl^e'gbTis' 
cis has been described, viz. a piöpiov 6p,oiopiepes, such as adp^^. a pöpiov ̂  
This is either the essential organ of touching, as the KÖpr] is jouch is ' 
of vision; or dse it has been conioined with the essential tbe one 

•' _ sense in 
organ as its auxiliary or Instrument; just as if one were which all 
to conceive the whole biacpaves, or external medium of^™^j^_ 
vision, joined with and superadded to the pupil. In the Man's 
case of the other senses it would have been superfluous for intelligence 
nature to produce this fleshy environment, but the sense <i"e to the 

^ Be An. iii. 13. 435* 12-^ 1-19. 
' 653'* 19 seqq. The öpoiopep̂  (e.g. flesh, bone, hair) no matter how 

much subdivided severally yield parts still homogeneous with one 
another and the whole. An 'organic' part, e.g. the hand or face, 
could not be so divided into hands or faces. 
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fineness of of touch requires it, this organ being of all others the most 

oftouctr: corporeal in its character^. All animals have one sense 
not, how- in common—touching. Hence the part wherein this is 

this alone, naturally generated is without a c o m m o n or generic name ; 
but also to foj- in some animals this part is the same (viz. adp^), in the 

tion of the remainder it isthat which is analogous to this^.' The asser-

which"in tiou that touch is c o m m o n to all animals, and the distinctive 
his organ- mark of animal as compared with vegetable life, is found 

elements i^ passages too numerous to mention in Aristotle. The 
are mixed. counexion between this sense and the life of the animal 

form of harmonizes at least with the fundamental importance which, 
the organ g shall see hereafter, touch assumes for Aristotle as 
of touch ' 
obscured the basis of the whole sensory endowment of animals and 
natureofits "^^"" ^^ primary, not merely from a biological but also 
medium, from a psychological standpoint. His insistence on this 

everywhere makes it the more surprising that he rejects 
Democritus' theory that all senses are reducible to that 

of touch. A s this fundamental character of touch is 

explained or asserted by him in reference to the sensus 

communis (the kowt) atadijais and its Kvpiov alaßrjrrjpiov or 

sensorium commune), w e will postpone the further con

sideration of it until w e come to treat of the latter, in which 

Aristotle's psychology of the senses culminates *, 

' In the fineness of his sense of touch m a n excels all other 

animals, and also in his sense of taste, which is a mode of 

touch, Owing to the ddicacy of his sense of touch it is 

that m a n is the most intelligent of all animals, A proof 

of this is that within the h u m a n race itself m e n show 

genius, or the lack of it, in a degree parallel with the degree 

of fineness in their organ of touch, and none other, Those 

w h o are hard-fleshed * are dull, while the soft-fleshed are the 

^ 653* 24 seqq, ^ Hist. An. i. 2, 489* 17-19. 
' In what precedes we have seen the remark often repeated that 

fj &cj)fj is the only sense essentially requisite for animal existence. 
There is no inconsistency between this and the Statements found in 
436'' 13, 455* 7, that 17 äcjrfj and fj yevais must accompany animal Hfe, 
for it is Aristotle's constant doctrine that yevais is a mode of ä̂ fj, or 
äcj)fj TIS. 
* Cf. our term 'thick-skinned.* 
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persons of genius ^. The mental superiority of man, however, 

according to Aristotle, rests also upon a very different 

ground—that chosen by Empedocles—the superiority of 

the mixture of the elements in his bodily organism ̂.' 

T h e sense of touching is subject to illusion. ' If we cross 

the fingers, one object placed between them so as to touch 

both their adjacent surfaces appears as if two. W e do 

not, indeed, call it two, for the sense of sight, which is 

superior in authority, pronounces it one; but if w e had 

only the sense of touch, w e should actually call it two 

objects *.' 

'Each of the sensory organs is twofold, except that 

of the sense of touching, in which the twofold character 

appears absent; but this appearance is due to the fact that 

the flesh is not really the organ of touching, and that the 

true or primary organ is something internal *.' 

^ Be An. ii. 9. 421" 22-6. 
''• Cf. 744* 3° SijXoi Se r̂ v evKpaalav fj 8idvoia' ̂ povipärarov ydp ian 

räv fm'öv dvßpmiros. Against this complacent opinion of human wisdom 
may be set a favourite dictum of Polybius (e. g. xviii. 15. § 15 ; 40. § i), 
that ' of all animals man is the most foolish, being taken repeatedly 
in the same traps, political and military.' 
^ Cf. de Insomn. 2. 460̂ * 20-22, 461* 2. 
* De Pari. An. ii. 10. 656^ 32-6. 



P A R T II. S E N S A T I O N IN G E N E R A L 

ITS COMMON AND PECULIAR FEATURES 

The § I. In dealing with the Greek psychology of the special 

Greeks did senses, W C have used the terms' Sensation,' 'sense-perception,' 
not, like ß̂ (. ^s if thdr meaning had been already determined. W e 
modern , 
empirical must hereafter consider h o w far the Greeks themselves had 
eistŝ  dh- '•e^ched a clear conception of the general and characteristic 
tinguish force of these terms. It has to be remarked that they failed 
/rom per'- '̂̂^ the most part {vide, however, § 6 infra) to distinguish 
'ception. between Sensation as the elementary fact, and perception 

them as the more complex and developed, implying objective 
however, reference. Ataörjais for them (when it did not mean feeling) 

answer the usually denoted what w e call perception. W e have to 

as to''the inquire here what general statement of the meaning of 
essential scnsation, or sense-perception, served them at once to clear 

Sensation "p the intrinsic connotation of these words, and to dis-
(= percep- tinguish—if they did distinguish—between the facts which 

aistin- they denote and others such as those of physical interaction 
guishes It between bodies. H o w does seeing, for example, differ from 
from mere ^ '• ' 
physical the reflexion of images in a mirror? H o w does touching 
interaction. (jjffgj. fj-Qm mere physical contact? These questions were 

raised by some of the ancients, and answers were in some 
few cases attempted. Of their psychological importance 
there can be no doubt. Having considered in Part II 

what the Greek writers with w h o m w e have here to do 

contributed to their settlement, w e shall in Part III proceed 

to the consideration of the sensus communis, the faculty of 

distinguishing and comparing, imagining and remembering, 

with the synthetic or organizing function which Aristotle, 

rightly or wrongly, attributed to ro alaQrjriKÖv. 

Aristotle's § a, T h e problem of mind is complicated with that of 

and ar- îf̂ - ^"^ animal must live if it is to feel and perceive, To 
rangement üve it must be nourished, and the faculty of nutrition is 
Ol the 
faculties of for Aristotle biologically prior to that of sense-perception: 
Solojcar indeed, for all Greek writers this empirical relation between 
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vital and psychical faculty is axiomatic, Aristotle, there- order and 
fore, was not taking a course peculiar to himself, but merely jpter-rela-

1 . . 1 . , . , , . •' tionship, 
emphasizing his empirical standpoint, when he in his 
psychology discussed the faculties of the soul in this 
Order—nutrient (and generative), sentient (with appetitive 
and locomotive), intellectual^. The nutrient faculty can exist 
without any of the others ; these cannot exist without the 

nutrient. So the sentient can exist without the intellectual, 

but the latter cannot exist without the former, The animal 

World is distinguished by the super-addition of alaOrjais to 

the lower or nutritive (and generative) faculty. All animals 

possess Sensation, though some do not possess all the 

varieties of Sensation. There is, however, one sense which 

aU possess—that of touching, with its modification tasting. 

This is that in which all animals fundamentally agree. If 

then one wishes to ascertain Aristotle's views as to the most 

general and fimdamental characteristics of Sensation, one 

should understand first what he has to say of this particular 

form of sense-perception. W e shall deal with it more 

particularly in connexion with his theory of the sensus 

commmiis with which it is so closely connected. But first 

w e must consider h o w much his predecessors had done for 

the purpose of Clearing up the notion of Sensation in general, 

and how muc h Aristotle owed to their efforts in this 

direction. W e shall find that he owed but little to any 

except Plato. 

Alcmaeon. 

§ 3. W e have but scanty Information—if indeed w e have Alcmaeon 

any—-as to Alcmaeon's views of the c o m m o n and peculiar tô say'o/ 
characteristics of Sensation. According to Theophrastus ̂, Sensation 

he regarded it as brought about by the interaction of dis- exrept̂ that 
similars ; he distinguished between rb aiaödveadai and rö it is due to 

A / V 1 1 1 • 1 1 1 - the mter-
(ppoveiv (or rb ̂ vievai), the latter being probably not acopia- action of 
riKÖv, and declared that while the lower animals possess Hê di't-̂ "' 
sense-perception, m a n alone has intelligence. In all this guished 

^ De An. ii. 3. 414» 31 seqq. He varies slightly in his Statements, 
but generally speaking adheres to this arrangement. 
2 De Sens. §§ 25-6. 
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Sensation we do not discover what we, wish to find, namely, how 

tellect Alcmaeon would have distinguished between the (act of 

sense-perception in general and merely physical facts, or 

h o w he would have stated the fundamental characteristics 

in which all the varieties of sense-perception agree. H e 

most probably was, however, of opinion that there is even 

in Sensation a peculiarity which distinguishes it from merely 

physical processes (see Rohde, Psyche, ii. p. 171 n.). 

Empedocles. 

Empe- § 4. Empedocles, as w e m a y infer from our records, 

thought he approaches more nearly to an appreciation of these ques-
solvedthe tions. A s W C have already repeatedly observed, he held that 

Wŝ theory'' all the particular Operations of sense are effected by äiroppoai 
of pores and enterinp the pores of the sensory organ, when each organ 
symmetn- , . - . , . ... , , , . r 
cal emana- has its fitting object supplied, and when relations of sym-
tions; metry ̂  subsist between the äiroppoai from the object and the 
reality he pores of the Organ. Here, then, w e find a conception of 
scured it ^ c o m m o n characteristic of all varieties of sense-perception: 
Neither this requisite avp,p.erpia between the äiroppoai and the :ropot. 

to answer But nevertheless for Empedocles there is in this nothing 
the ques- peculiarly characteristic of Sensation. Such agreement be-
tion by his '̂  •' . . . . 
principle tween äiroppoai and the pores of objects is the universal con-
p̂ erceives ^^tion of the interaction of material bodies. Theophrastus, 
like.' therefore, pertinently asks ̂, h o w animate beings differ, 

according to Empedocles, from inanimate in this respect? 
Shall w e have to admit that, when emanations from a body 

fit the pores of an inanimate body, the latter has sensible 

experience of the former? or have all things whatever 

a capacity for sense-perception? If Empedocles' theory 

were sufficient, says Theophrastus, all substances which 

naturally blend together should be said to perceive 

' It would be worth while to consider how far in this notion of avp-
perpia Empedocles anticipates or paves the way for the Aristotelean 
doctrine of the peaörijs or Xöyos of each alaßrjrfjpiov, in virtue whereof 
it grasps the form without the matter of the alaßrjröv. As regards the 
composition of adp^ and öo-roüv, Aristotle himself states (642» 19-24) 
that Empedocles made these severally to consist of a Xiyos ttjs (leCJews 
Tßv o-ToixeCiov—not of any one or two or three elements, or of all merely 
put together, ^ Dg ̂ ^^^ j^ 7 and 12. 
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one another ^ Another point in which, according to 
Empedocles, all sensory Operations agree is that like is 

perceived by like. W e perceive external objects by Cle

ments homogeneous, or identical in kind, with them, forming 

part of our bodily structure and constituting the soul itself. 

Thus to the former requisite relation of avpLnerpia is added 

the further requirement of6p.oiörrjs between object and organ. < 

B y this second principle also, Empedocles did but little 

which could be said to raise psychology above the level of 

physics. H e showed, indeed, or tried to show, in what the 

various kinds of sense-perception agree, but not that which 

at the same time distinguishes them from physical processes. 

Rather he implicitly denied that there is any such funda-r 

mental distinction. Perception is for him only interpenetra

tion—a material conception. W e shall, indeed, find that j 

philosophers divide themselves,henceforth,on this verypoint, i 

viz. into (i) those w h o assert (implicitly or explicitly) that i 

there is no difference at bottom between sense-perception ; 

and physical interaction, and (2) those w h o maintain such j 

fundamental difference. 

Democritus. 

§ 5. Democritus considered all relations between realities ForDemo-

of every kind as reducible to the purely mechanical form, ̂^"rence 
Therefore for him no difference could be admitted ulti- between 

mately between the kind of interaction involved in sense- and physi-
perception and that involved in the action of any atomic caUnter-
, , A 11 • . 1 • action IS 
bodies upon one another. All interaction whatever consists merely 
in or involves contact: and this is as true of the interaction app̂ ''e°t ; 

nor can 
between a percipient and a perceived object as of any other. there be 
Sensation is due in the last resort to a contact between mentaf' 
the objects of sense, or äiroppoai from these, all of which are difference 

. between 
atoms combined in various ways, and the spherical atoms Sensation 
of which the soul is composed. Theophrastus strangely ^°^ "'tei-
hesitates as to whether for Democritus sehse-perception was interaction 
•̂  Theophr. de Sens. § 12. Empedocles no doubt would accept the 

füll consequences of his cosmical doctrine. Despite his discrimination 
of yvlcov irlaris from voeiv, he did not believe in any absolute distinction 
'between sensible and insensible forms of interaction: cf. Rohde, Psyche, 
ii. 171 seqq. 
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whatever, or was not to be explained by the interaction of like with 

«>L^ind ^̂ ^̂  ̂ - W h e n w e reflect that for Democritus differences of 
percipien- kind, b d u g all due to sensory discrimination (which can-

cluded, is "ot be ultimate), must resolve themselves into quantitative 
ultimately differences, and that he allowed even physical interaction 

interaction between similars (a doctrine in which he differs from the 

atomŝ in "lajority), w e cannot share such hesitation. It is, therefore, 
a void. manifest that w e cannot find in the doctrine of Democritus 

anything to distinguish sensory facts from physical facts: 

the former are but a m o d e of the larger physical total. 

W h a t , then, has he to say on the other side of the question, 

viz. as to the c o m m o n feature in which all sensory facts 

agree ? W e can find no clear statement on this point either. 

T h e facts of sense-perception are reduced to physical facts 

of contact between the object and the organ : that is all. 

Did Demo- § 6. O n the general subject of Sensation, however, it is 

ceiveof interesting to notice a dictum contained in the Placita, 
f̂tual that ' Democritus regarded the oiaQrjaeis as being more 

which our numerous than the alaßrjrä, but that owing to want of 

incapable correspondence between the alaOrjrd and the muititude of 
of perceiv- alaörjaeis, some of the latter (or the former?) escape observa-

^M^aeis ° tion ̂.' D i d s {Dox., p. 399 n.) renders: sensuum affectiones 
of which plures sunt perceptis, sed c u m percepta multitudini {affec-

ourselves tionum) non respondeant, illae non omnes agnoscuntur. In 
uncon- jjjg lately issued Vorsokratiker (p. 388), however, he illus

trates b y quoting Lucret. iv. 800 quia tenuia sunt, nisi se 

contendit acute, cernere non potis est animus. Zeller, on 

the other hand {Pre-Socr. ii. 267 n., E . Tr.), supplies (not 

ras alaßrjaeis as Diels, but) ra aiadrjrd before XavOäveiv, and 

interprets the passage as having in its original form meant 

that ' m u c h is perceptible which is not perceived by us, 

because it is not adapted to our senses.' This Interpreta

tion Siebeck {Geschichte der Psychologie, pt, i, p, 114) adopts, 

and, as an Illustration, mentions our want of 'a sense 

X-' ^ De Sens. § 49. See p. 24, n. i supra. 
'̂  Stob. Ecl. i. 51, Diels, Box., p. 399, Vors., p. 388 {iröaai elaiv al 

alaßfjaeis) ArjjiÖKpiros irXeiovs pev elval ras alaß̂ aeis räv alaßrjräv tu Sc pfj 
ävaXoyifeiv {dvdXoyeiv, Diels) rä alaßrjrä rm TrX̂ Öei (sc.TÖiv alaßfjaeaiv, Diels) 
Xavöaveiv. What does ' correspondence' or ' analogy ' here mean ? 
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for the perception of magnetic currents, which we can 
only conceive by translating them psychologically into 

phenomena of seeing.' It is true that Democritus was 

committed to a belief in the infra-sensible qualities of 

the atoms, which are alaßrjrä, perhaps, ex hypothesi, but 

' disproportionate' to our alaß-qaeis. Still, in order to get 

the sense which Zeller and Siebeck find in the words, we 

should have irXeiu> räv aladrjaeiav ra aladrjTd, or dse take 

ras alaO'qaeis as equivalent to possible sensations, or sensory 

potücrs, and räv alaßrjräv as actualized percepts, which would 

be very awkward, even if legitimate. Interesting as it 

would, no doubt, be to find Democritus (who stood at 

the head of the ' science' of that time) conceiving tones 

which our ears cannot hear, colours which our eyes cannot 

see, and so on, as well as the infra-sensible atoms them-

sdves on which his physical theory rested, yet it is more 

than questionable whether—on the strength of an excerpt 

(such as that here under discussion) five hundred years 

at least later than the writings of Democritus, and of 

a doubtful reading or Interpretation of it—we have any 

right whatever to attribute such conceptions to him. 

Besides, such a theory would implicitly objectivize the 

so-called secondary qualities, contrary to all that we know 

of his teaching. Adopting Diels' rather than Zdler's con

struction, we might as well, and with equal justification, find 

in the words the germ of some such theory as that of so-

called 'latent mental modifications,' or that oi perceptions 

insensibles afterwards developed by Leibniz. Our alaßrj

aeis are more numerous than our alaörjrd (Democritus 

might then seem to say), because we do not notice the 

former unless when w e notice the latter. In modern terms, 

we do not notice sensations which, not being referred to an 

object, are not perceptions. There are, in this way, many 

alaßrjaeis which pass without being attended to or Coming 

'into consciousness.' The argument of Arist. de A n . iii. i, 

that 'there are not more senses than the recognized five,' 

was directed, perhaps, against the very speculation of 

Democritus (whatever it really was), which is alluded to in 
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the above words of the Placita, but of which unfortunatdy 

w e know nothing more'. 

Anaxagoras. 

ForAnaxa- § 7. According to Anaxagoras vovs was the principle of 

held̂ that" ordcrly movement, both in the cosmos and in the individual. 
the soul is H e did not distinguish vovs from •̂ vxj]'', representing both 

hetero- as absolutdy different from any form (or, at least, from 
geneous to ^^y other form) of material things. While he implies the 
the objects ^ ,. . ,. / . . . , . , . . ^ . , 
ofthe phy- peculianty of the interaction implied in Sensation, w e look 
thTintCT-*̂ ' ̂ " ̂ '̂'̂  to him for an account of it. H e does not define 
action the general features which characterize all sensory activity, 
perception and at the same time distinguish it from other kinds of 
is quite activity. T h e scattered sayings in reference to the senses 

from other which w e find attributed to him, do not help us much 
kinds of towards the Solution of such a problem. Sense-perception 
mteraction. ., / ,. T • 1 • < - « • > / ^ 
He does was necessarily (according to his doctrine of vovs aßiyrjs) 
ever show effected by the relation of unlike to unlike, or rather of con-
vs what the traries, to one another. T h e sensory act implied, for 
is. W e Anaxagoras, as for Aristotle, a change (dXAotcoo-ts) of some 
only know gQ^t in the Organ of perception. This appeared possible 

that per- only if the organ and the object were dissimilar. Thus the 
ception̂ ^̂ ^ reflexion in the eye, on which seeing depends, is formed in 

by the the part of the eye which is different in colour from the 

of con- object. W e perceive heat and cold by touch only when 
traries. But the object touched is hotter or colder than the organ. 

physical. So with the other senses. W e perceive all qualities in the 

'^V'ia ed °t)je'̂ t according to the excess or defect of them in the organ. 
by soul in But all qualities exist in our organs^, though in different 

tioVof%?-- proportions ; so that the contrasts required for perception 
cipiens to gf objects are always possible in experience. This doctrine, 
fercipien- , . . , , - , . . . , . 
dum— however, of perception by contrast (of qualities within to 
in other qualities without the organism), together with the other 
peculiarity doctrine of iräv iv iravri, does not go far to clear up the 
is^ft'tn" distinctive and general features of sense-perception, or 
obscurity. fumish US with a point of view from which to contemplate 

^ For the conception of alaßfjaeis, as well as alaßrjrä, too small to be 
noticeable, at least 'actually,' cf. Arist. de Sens. vi. 446* 7-15. 
^ Cf. Arist. 404^ 1-3. 
" Theophr. de Sens. §§ 27-8; Diels, Box., p. 507. 18 irdvra yäp 

ivvirdpxfiv iv fjpiv. 
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or pursue this subject apart from physical science. The 

contraries here referred to as required for perception are 

physical on both sides. Whence they derive their con

trariety, or how the heterogeneity of the ̂ Iroxv, which is 

active in perception, takes effect we are not informed. The 

soul presides over the interacting contrary qualities of the 

perceiving sense and its object; that is all we know. True 

to his notion of perception by dissimilarity, Anaxagoras 

regards all exercise of the senses as accompanied by, or 

involving, discomfort or distress, consciously or uncon-

sciously. In proof of this he points to the effects of time 

and age in dulling sense, and also to those of over Stimula

tion, e.g. by too loud a sound, too brilliant a light, &c. 

H e (as w e have seen) held the view that in larger animals, 

with their larger sensory organs, sense-perception is more 

perfect than in others^. These vague observations con

stitute what w e know of his theory of Sensation in general. 

Needless to say, it is impossible to ascertain from them 

what settled views (if any) he entertained as to the c o m m o n 

and peculiar characteristics of Sensation. 

Diogenes. 

§ 8. Diogenes of Apollonia, holding as he did that air Diogenes, 

was the divine being, the principium of all things, the fons ̂ \^^ * 

et origo of sense and thought and order in the world, the supreme 

deus in nobis, endeavoured to give details respecting the sense and 
sensory function of animals, and in connexion with the air i°teUect, 

-' _ _ as also the 
within them—especially, or in the first instance, that around substance 
the brain, but ultimately that also in the region of the heart. ? ̂ ^^j' ' 
A s air was not only the principium of thought and sense, could not 
but also of things, for Diogenes, as for Empedocles and that there 
Democritus, it was axiomatic that like is perceived by like, '̂  °H'' 

mately any 
W e of course look as vainly to him, as to the others, for peculiar 
a distinctive and c o m m o n account of the various kinds [̂e'inter-
of sense-perception, such as Plato and Aristotle desire and action of 
attempt to supply. The internal air on which hearing, „gan ̂nd 
seeing, and smelling most immediately depend, is that in object to 

1 Theophr. de Sens, §§ 31-4. 
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distinguish or around the brain. Diogenes may, however, have held 

other'̂ inTer- t^at sense involved a faculty of synthesis—a faculty of 
action. For combining the data of sense. If so, then for him this 
him psy- r 1 1 1 1 1 1 . . 1 
chology faculty probably had its centre or seat in the thorax^. 
resSt m^' ^̂  ̂ ^̂ ^ ̂ ^ ̂ °' ̂ '̂  position would exhibit some approximation 
ges itself to that of Aristotle, making us curious to know more about 
m p ysics. j^^ j^ Jg ĵ Q̂ ^ however, hard for Theophrastus ̂  to show that 

the psychology of Diogenes, like that of Empedocles, pro-

vides no ultimate discriminant between sensory and other 

processes, but tends rather to merge psychology in physics. 

W h e n Diogenes, for example (after the manner of Empe

docles to some extent), explains 3a(f>priais by the avp.p.erpia 

between the odour, wafted to the organ of sense, and the 

air around the brain, in consequence of which avp,p.erpia the 

odour and the said air are blended together; Theophrastus 

naturally asks: what then is there to distinguish this from 

all other kinds of Kpoo-ty ? Diogenes must either deny that 

there is anything to distinguish them, or acknowledge that 

he has omitted to state it, if there is. H e would probably, 

if pressed to choose, have accepted the former alternative. 

Plato, 

Plato's § 9. Plato is the first writer w h o confronts the problem 

finMon of" before US with a clear conception of its meaning. H e 
Sensation: defines Sensation in general {a'iadrjais) as a ' communion of 

ment com- soul and body in relation to external objects. T h e faculty 
mon to belongs to the soul; the instrument is the body. Both in 

body, but C o m m o n become by means of Imagination apprehensive of 

ttrough"^ external objectsa.' In the Philebus Plato himself says: 
the body ' Suppose that some of the affections which are in the body 

Thedif- ' from m o m e n t to mo m e n t exhaust themselves in the body 
fusion of alone before—or without—reaching the soul, thus leaving 
sensations , 
through the latter unaffected ; while others pass through both, and 

^ According to the doubtful testimony of the Placita, Aet iv. 5. 7, 
Diels, Box., p. 391, Diogenes placed rä fjyepoviKÖv in the dprrjpiaKfj 
KoiXla rfjs KapSias. ^ De Se?ts. § 46. 
" Plut. Epit. iv. 8, Diels, Dox., p. 394. ' By means of Imagination' = 

Sia (pavraaias. This gives to (jjavTaaia the prominence which later 
psychologists attributed to it, but which it does not really, in this con
nexion, receive from Plato. 
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impress on both a sort of tremor of a quite peculiar kind, the body, 

in which both—body and soul—participate W h e n body °Z''S^° 

and soul in this way partake of this c o m m o n affection and hüity of 

are moved by this c o m m o n movement, if you should call The'parts 
this movement Sensation {alaOrjais) you would speak quite ̂ "ned of 

correctly ̂.' In the Timaeus again Plato gives his general therefore 

conception of sensory affection. ' W e have ̂  yet to consider are™°ithont 
the most important point relating to the affections which Sensation. 

concern the whole body in common, viz. the cause of the conception 
pleasurable and painful qualities in the affections which pf afafiTĵ «, 

1 1- 1 1 1 1 1 . 1 . 1 falls to 
w e have discussed, and also the processes which involve distinguish 
sensations produced through the bodily organs, and are ̂  oogni-
accompanied by pains and pleasures in themselves. This dement 
then is h o w w e must conceive the causes in the case offeeUng. 
every affection, sensible or insensible, recollecting h o w w e 

defined above the source of mobility and immobility; for 

in this w a y w e must seek the explanation w e wish to find. 

W h e n that which is naturally mobile is impressed by even 

a slight affection, it spreads abroad the motion, the par

ticles producing the same effect upon one another, until, 

Coming to the centre of consciousness^, it announces the 

property of the agent; but a substance that.is immobile is 

too stable- to spread the motion round about, and thus 

it merely receives the affection but does not stir any 

neighbouring part; so that, as the particles do not pass 

on one to another the original Impulse which affected them, 

or transmit it to the entire creature, they leave the recipient 

of the affection without Sensation*- This happens in the 

case of the bones, hair, and generally the parts formed of 

earth ̂ ; while the former conditions apply chiefly to sight 

^ Pkileb. 33 D-34 A. From this passage, with the exception of the 
Sia (fiavTaaias, an Insertion borrowed from later psychology, that quoted 
above from the Placita seems derived. 
" Tim. 64 A-C (Archer-Hind's version for the most part). In 

what foUows cuaßrjais is confusedly treated as = ieeVmg plus cognitive 
Sensation. 
' rä (ftpövipov: I cannot render it with Mr. Archer-Hind the ' sentient 

part' : it includes more than this. * dvaiaßryrov irapeaxe rä iraßöv. 
' Cf. Arist. de An. iii. 13. 435* 24 seqq. 

V 2 
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and hearing, because these contain the greatest proportion 

of fire and air^.' In another passage ̂  he explains the cause 

of Sensation, and its disturbing effects upon intelligence, 

as resulting from interaction between the elements which 

form the body and those external to it. ' For great as was 

the tide sweeping over them (sc. the bodies of newly created 

creatures) and flowing off—^the tide which brought them 

sustenance—a yet greater tumult was caused by the effects 

of the bodies that Struck against them ; as when the body 

of any one came in contact with some alien fire that met it 

from without, or with solid earth, or with liquid glidings of 

water, or if he were caught in a tempest of winds, borne on 

the air; and so the motions from all these elements rushing 

through the body penetrated to the soul. This is in fact 

the reason ̂  w h y these have all alike been called, and are 

still called, sensations {alaßrjaeis). Then, too, did they 

produce the most wide and vehement agitation for the time 

being, joining with the perpetually Streaming current in 

stirring and violently shaking the revolutions of the soul, 

so that they altogether hindered the circle of the S a m e by 

flowing contrary to it, and they stopped it from governing 

and going.' Plato does not in these passages distinguish 

Sensation, as element in Cognition, from feeling. T h e 

disturbing effects referred to by him are really due to the 

emotions connected with pleasure and pain. Aristotle 

also regards Sensation as an affection c o m m o n to body and 

soul, and beginning with the former*. 

Plato's § 10. Further light is thrown upon Plato's conception of 
description 

' With this passage cf. that of Aristotle 459" 28-'' 5, where the latter 
illustrates the transmission of Sensation from point to point by the way 
in which heat is diffused through the body from the first point of con
tact to the dpxf], The ewr rijr dpxfjs of 459'' 3 seems to correspond in 
a way to the pexpnrep äv im rä <j)pövipov of Plato above : Ti>n. 64 A-C. 
' Tim. 43 B-D (Archer-Hind). Here Plato, by his account of the 

agitation in the bodily tissues of newly created beings, seems to give 
or suggest the explanation adopted by Aristotle {de Mem. 450* 5) of 
the feebleness of the intelligence and memory of very young children. 
' As if to connect dlaßrjais with daßpalva, Väf-rj-pi. 
* 436'' 6 17 S' ataßrjais on 8iä toO aäparos yiverai Tfl ̂ vxs 8fjXov Kai Siä 

ToC Xöyov Kai toC Xöyov x̂ pir. . 
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Sensation by a passage in the Theaetetus ^. He discusses of sensa-

the Protagoreo-Heraclitean doctrine that ' m a n is the ei°m^^" 
measure of all things,' from the point of view of its effects Cognition 

upon objective knowledge. T h e doctrine is based upon the ̂ ^^ ^ 

Heraclitean m a x i m rrdvra ßei. This m a x i m applied to the ̂ '̂ ^ ™''™ 

subject of Sensation or sensory perception results as follows. Sensation 

Protagoras held with HeracUtus that all physical things ̂ ^̂ ^̂ ^̂  ™ 

are in incessant motion. Motions are innumerable, but all coming: in 

fall into two classes, the passive and the active ̂. Things ̂ f fmerely 
have their so-called qualities only by acting or being acted tran.sitory 

on. But activity and passivity are always relative : hence xhe af-
no quality belongs to anything per se. Only b y interaction «'̂ijcris and 

or relation of some sort are things determined in quality. with a ai-

W e cannot say that they are per se anything in particular: arethus""̂ ' 
or even that they are, at all. T h e y only become: they are lost in the 

always becoming, not being. O u r sensory presentatiqns gyerchang-
arise by the concurrence of the aforesaid kinds of m o t i o n — ingprocess. 

the active and the passive. T h e active belongs to what w e tion from 
call the alaßrjröv or object of sense ; the passive belongs to this point 

the percipient or subjective organ ̂. W h e n an object comes what is 

into contact with our sense-organ, so that the object acts ̂ ^^l ̂ ^ 

on the organ, and the organ is acted upon b y the object, organ of 
, , , . . , , ., sense; as 

a Sensation, on the one hand, arises in the organ, wnile on ̂ êii as by 
the other hand, the object appears endowed with certain thesensible 
qualities. T h u s arise in the organ sensations of seeing, commonly 
hearing, smelling, cooling, burning, pleasure, pain, <̂i?-f̂ ^̂> to'̂ things 
fear, &c,; while in the object arise colours, tones, &c. 

S o m e objects consist of slow motion, e, g, those which 

w e call objects of touch. These produce their effects only 

on what is near them, Others are of quick motion, and 

^ The Protagoreo-Heraclitean scepticism, which stimulated Plato to 
epistemology, is also most fruitful for psychological speculation, That 
of Gorgias, on the other hand, is metaphysical in the main, and of little 
help for psychology. A perfect epistemology must have sounded the 
depths of sensational scepticism. 
''' Theaetet. 156 A rfjs Se Kivfiaeas 8vo e'8rj, irXfjßei pev äiretpov eKarepov, 

Svvapiv Se TO pev iroielv exov, rä Se irdaxeiv. 
. ' It will be observed that Aristotle in the same way fixes the relation 
of object to organ as active to passive. 
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reach far; such are the objects of sight, The above results, 

however, viz. Sensation in the organ and quahty in the object, 

occur only in the said contact, and last only while it lasts. 

T h e eye does not see when not affected by colour; the 

object is without colour when not seen by an eye. Nothing 

therefore is or becomes what it is or becomes for itself and 

in itself, but only in relation to the subject perceiving; 

and the object presents itself differently to the subject 

according to the varying Constitution of this subject. 

Things are for each m a n what they appear to him ; and 

they necessarily appear to him according to his State or 

condition at the time. There is no objective truth. There 

are no universally valid propositions: no science, but only 

opinion ̂. 

It was § !!• Thus Plato in the Operations of sense per se finds, 

urnoseto according to the above doctrine of Protagoras, nothing 
construct a fixed or stablc, which could form the basis of knowledge. 

epiŝ Sno- Nor can w e doubt that if he had stopped at the point of view 
logy which of empirical psychology, as he conceived it, he would have 
should re- , ^, i i , . • r ,i r tt 
place the been a devoted and enthusiastic lollower ot Heraclitus and 
to^^"ed°e Pj^otagoras. H e constructed, however, an epistemology by 
thus pro- which he rescued the work of thought and belief from this 
the schooT disordered and chaotic condition. H e was unable to dis-
ofProta- Cover in sense-perception per se any ttoS o-toj—any fixed 

interaction point to which the scattered data of sense could rally ̂, and 

^[tf- , which could therefore constitute a startine-point for science. 
ctpiens and ° '̂  
percifien- H e asked himself the question h o w the interaction of 
nordiffe? subject and object in sense-perception per se differs from 
from purely the physical interaction between things in nature, and was 
interaction. convinced that, for the school of Heraclitus and Protagoras 
Sensation ^t all events, there is no difference. O n e cannot read 
did not for . . . . 
Plato,asfor Plato s encrgetic and eloquent words without perceiving 
contdnin that up to the present stage of the argument he is with 
itself a Protagoras heart and souL Here then w e discover a wide 
syn"h2is.° g"^f separating him from his pupil, Aristotle. The latter 
For the (jjd not think it necessary to go outside the province 
basis of ^ o JT 

1 Plato, Tkeaetet. 156 A-157 C; Zeller, Pre-Socratics, (E. Tr.) ii. 449. 
^ Cf. Arist. An. Post. 100" 11. 
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of perception itself to discover' a germ of the synthetic objective 

power which should lay the foundation of experience; an h^^^'^^* 

experience capable of being developed, under the presiding looked 

help of universal conceptions, into science. Having no to under" 
conception of a Koivh aiaßriais, or synthetic faculty of sense standing 

1 1 , . and reason,. 
Plato treated the subject of aladrjais with scant respect, which he 
being chiefly interested always, wherever he retums to it, in fereTtiated* 
showing h o w untrustworthy it is as an element of knowledge. *̂ fom sensa-
H e did not find in it the characteristics which Aristotle he was 
found—critical and comparative power, proportionality, the ̂ °^'^^^ to 

quality of ixeaörrjs. Aristotle brought downwards to sense when' 

the characteristics of intelligence. H e could not assent faret'̂ f 
to the theory of a complete breach between the lower and with the 

the higher faculties of mind. Plato denuded sense of all ourchap-° 
synthetic power, and, for the explanation of the possibility ter—what 
r . .r , , ' , . 1 , 1, 1 . ., 1 , IS the fea-

oi scientific knowledge, which he as well as his pupil had at ture in 
heart, had to fall back altogether upon the activity of the ŝ âtion 
understanding. H o w the sensibiUty and the understanding, which dis-
having in this w a y no principle of Community between i^^^ ̂^ 
them, should be harmonized, was a question which Plato physical in-

could hardly answer. Aristotle tried to solve it by en- that there 
dowing sense with synthetic faculty, which he ascribed, as '̂  °o such 

w e shall see, to that particular department which he calls 

the Koivfj alaßrjois. Thus he tried to fill the breach which 

Plato had made. H e saw that a theory of mind, which 

ignores the activity and implicit generality of sense, is 

as false as one which disregards or denies the all-

regulating power of reason. Plato's idealism had not 

succeeded in penetrating to the dark recesses of sense; 

that of Aristotle, no less lofty but far more attentive to 

the details of concrete living experience, was at least 

a ddiberate attempt to Interpret sense in terms of reason. 

Aristotle. 

§ 12. It will be found that there is, according to Aristotle, Parallel-

a complete parallelism between at least the sentient soul, .(yjjoie and 

as a whole, and any one of its so-called parts ; also between part in 
1 1 ,., . , . , . , . r , r sentient 
the bodily organism which is the Instrument ofthe former, soul; also 
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in bodily 
organism 
as its in
strument. 
Sentient 
soulto 
body as 
form to 
matter. 

what he says directly on the latter point, but also what he 

says of the sentient soul as a whole, so far as it bears upon 

our question. I say the sentient soul; because difficulties 

arise as to the intellectual functions and thdr connexion 

for Aristotle with the sensory functions, owing to which w e 

can scarcely adduce his general account of i/̂ x'̂  as a whole 

in order to illustrate his view of the meaning of sense. It 

and the particular portion of the body which forms the 

instrument of the latter. In consequence of this parallelism 

Aristotle can illustrate, as he does, his conception of soul 

as entdecheia of body b y comparison with visual power, 

as entdecheia of the eye. In order, therefore, to ascertain 

what his conception was of the characteristic of Sensation 

Sensation generally, in which, while all its forms agree, they all differ 

the faculty fi'om merely physical Operations, w e shall not only consider 
of appre
hending 
the form 
of objects 
without 
their 
matter. 
This true 
of the sen
tient soul 
and body 
and̂ alsô of î  in devcloping his view ofthe relation of soul—especially 
each 'part' the sentient—with body in general, that he expounds the 
the organ idea of the soul being to the body as f o r m is to matter; 
0^ this. on which idea his explanation of Sensation in general rests 
tinction of also. For him the first essential characteristic of Sensation 
matter'̂ "™ in general is the power of sense to apprehend the form of 
has both a objects without the matter ̂. In this all the senses, in all 
andTnon- thdr manifestations, agree with one another; and in this 
physical essential characteristic they differ from inanimate things 
aspect, and . 1 1 . 1 1 . 1 1 
so intro- opcratiug on one another according to merely physical laws. 
toTwr "^^^ distinction between form and matter, seeming the key to 
of differen- that between psychical and non-psychical, is fundamental in 
rektion ^ the philosophy of Aristotle; and although it connects itself 
involved in properly witli his metaphysics it is also of essential impor-
sensation .t. , 1 1 . , , r ,.. 

tance, 11 w e are to understand his psychology of sense, that 
w e should clearly conceive the w a y in which he applies this 
distinction, first, to the relation of soul and body, or of sense 
and sense-organ; and secondly, to the relation of sensory 

from a 
merely 
physical, 
e. g. me
chanical, 
relation 
between 
bodies. 

' H e agrees with Plato in the definition of ataßrjais as a Kivrjais ns Sta 
TOV aaparos r̂ f '̂ vxfjs, but this definition, having served its purpose 
of connecting empirical psychology with the sphere of physics, is left 
behind, and a more characteristic and fruitful definition is sought for. 
Cf. 436* 6 with 4241 16; Zeller, ̂ m A (£, Tr.) ii. 58. 
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apprehension—sense-perception—wherein the knowing sub
ject perceives by sense the qualities of an object. Soul is 

form and apprehends form; and the same is true of each 

sense-organ {qua animate) and its function. For w e are 

seeking, be it remembered, the respect in which the relation 

oipercipiens to percipiendum. differs, according to Aristotle, 

from a merely physical, e.g. a mechanical, relation. 

§ 13. Aristotle ̂  arrives at his most comprehensive view Definition 

of i/fux̂  as follows. There is a class of things called rests on 
substances {ovaiai), i. e. determinately existing things. two con-

A n y such thing m a y be viewed {a) as to its matter, {b) as "^ that of 
to its form, {c) as to the whole (ovaia) which results from theanalysis 

^ ' »_ ' of ovaia 
the union of the two ̂- Matter is mere potentiality, form iatoform 
actuality. T h e latter m a y have grades, e. g. a lower which (M^^at'of' 
corresponds to eTriarnp,rj, and a higher which corresponds to actuality 
•. n r ., • r 1 I -KT t ŝ distinct 

To ßeiäpeiv, or the exercise 01 eiriarrjp.r]. N o w the commonest hompoten-
instances of substances are furnished by bodies, especially '"'̂ '̂J'-
natural bodies {ipvaiKa aaipiaTa). O f the latter some have 
life—by this being meant a process involving the main-
tenance of nutrition, growth, and decay in such bodies. 
Every natural body having life is an ovaia, with all the 

implications above stated. Such living body cannot per se 

(sc. qua body) constitute soul. T h e body qua matter is the 

subiectum {rb viroKeipievov); while the soul, in virtue of which 

the body is qualified as living, if a substance at all, is such 

in only a formal sense—ovaia fj Karä Xöyov, or etbos. Such 

substance as this—the ovaia f) Karä Xöyov or elbos—is the ev-

reXixeia, or actualization, as distinguished from the bijvajxis, 

or potentiality, of the living body. Bearing in mind that 

kvreXex^ia has the grades above illustrated, the one corre

sponding to eiriaTrjpirj, the Other to ro ßecopeiv, w e next observe 

^ 412* 1-414* 28. ovaia in Aristotle generally = anything subsisting for 
itself, forming no inherent part or attribute of anything eise, and not 
requiring a substratum different jfrom itself. irpärai oialai are distin
guished from Sevrepai ovaiai as individuals from genera and species. 
The use of the term oüai'a respecting yjmxfj must be carefuUy watched at 
the point where ̂ vxfj comes to be spoken of as the ovaia fj Karä Xöyov 
of the Ccfov. 
' vXrj is used first by Aristotle as the philosophical term for 'matter'; 

but such usage migkt have been suggested by Plato, Tim. 69 A. 
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that, as ivreXixeia oi living body, Vfux'? answers to the former 

of these. For the possession of soul, b y a living body, is 

consistent with the non-exercise of its faculties, for instance, 

during sleep. T h e capacity for such exercise is chrono-

logically prior, in the individual, to the actual exercise. 

Hence w e call soul the first evreX^x^ia oi a living body, 

or of a natural body capable of living. Such potency or 

capacity belongs to bodies which possess organs, and there

fore to vegetable as well as to animal bodies. Thus w e 

formulate a definition sufficiently general to apply to all 

kinds of soul, if w e state that it is the first evreXexeia of a 

natural organic body. With this definition as expressing the 

nature of the sentient soul only w e shall here have to do. 
The terms § 14. Without clearly understanding Aristotle's distinction 

matter of matter and form, w e could not understand his theory of 
derived sensatiou. There is one fixed word for matter, viz. vXr\, 
nrom ob-
jects of but form is expressed b y several: axrjp-a, p-op̂ -q, etbos. F r om 
Forai and the frequent use of the two first, it would appear that the 
mattereven philosophical distinction was imported from the ordinary or 
are only vulgar use of (uop̂ Tj and vXrj, to distinguish the material of 
notionally an object from its shape, b y which, therefore, this distinction 

guishable. in its primary form is best illustrated. A lump of w a x has 

not'ional always and must have some shape. T h e shape and the 
distinction w a x are inseparable except by abstraction—an act of 

character ̂  thinking. T h e shape must have a matter or material, the 
of idealism material a shape. T h e shape and material are different 
to all ex- . 
perience indeed, but do not differ as, e. g., two lumps of w a x would 
from Its differ from one another. These are locally and really 
very incep- •' •' 
tion on- separablc; not so the shape and material of one lump. 
itowmS "^he shape of one lump of w a x cannot perish without the 

material sharing its fate; nor can the material perish— 
it cannot even be thought away—without the shape also 
vanishing. If the lump ceases to have any form it ceases to 
exist; and so, too, if it ceases to have any matter. W e m a y 
n a m e the shape and the material separately, and by different 

names,but w e cannot even imagine a material substance with

out some shape, or a shape without material. Matter and 

form are thus corrdative terms notionally {Xöyif) distinct, i. e. 
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distinguishable by an effort of mental abstraction, and by 

this only. Such distinction borrowed from objects in space 

was transferred by Aristotle to every concrete individual; 

not merely those possessing physical properties, but all 

others, including the entities with which metaphysical • 

speculation undertakes to deal. In regard to every indi

vidual thing (ro'Se ri) of any kind, therefore, Aristotle dis

tinguishes (i) its matter, (2) its form, (3) the composite 

consisting of both. Neither matter nor form by itself 

constitutes the individual—the ro'Se ti. It is constituted 

or consists of both together. This distinction of form and 

matter is, as made by reason or thought, the first step 

towards the idealizing of experience, and the introduction, 

or discernment, of the characteristic which distinguishes 

Sensation generally from purely mechanical or other kinds of 

physical interaction. In virtue of it, or our power to make 

it, experience and all that it can contain is from the first 

endowed with a character derived from mind. 

§ 15. T o form Aristotle gives precedence in rank and The pro-

importance. The reason of this for him is, no doubt, that ̂ ôwledee 
form, though itself unknowable in nature apart from matter, is a pro-

is what renders things capable of being known. All the ̂ ^rma-
determinate qualities of things, all the predicates by which tion' of 

they can be the subject of conversation or reasoning, come of mere 

under the head of form. The determination of the ' form' ™̂ "̂ ''' '•̂-
matter 

of a thing is a progress in the complete knowledge of that without 
thing. The reverse process, by which knowledge of form is have'no 
obliterated, would ultimately leave our minds a blank. For apprehen-

• T 1 1. ä'on. 
mere matter is a mere negative. It hasper se no predicates, Hence 
and nothing real could be known about it. As, therefore, ̂ ^tötle°' 
scientific and all knowledge advances paripassu with further the 
determination of the form of a subject—and as science con- of thê two. 
fined to mere matter would be impossible—indeed incon- By form 
ceivable—it was natural for Aristotle to give the higher matter; not 

place in dignity to form as compared with matter. Form is '̂'̂^ ̂ "̂''• 

on the side of clearness and knowledge; matter, on that of 

confusion and ignorance. But for a single res completa, or 

for a real world, we, in Aristotle's opinion, require both. 
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Affinity be- § i6. The distinction between matter and form is allied 

twô dis-̂  to the distinction between potentiality {bivapiis) and actu-

tinctions ality {evepyeia, ̂ ĵ reX̂ x̂ "" ̂)> ̂ ^^o of capital importance in 

actuality Aristotle. It is not hard to see the affinity between the 

ĵ j.P°'™" two distinctions. Matter is that which exists only poten-

form and tially; beforc anything can be a röbe n — c a n exist at 

The'fact ^ particular place in a particular time—it must have form. 
of soul Unformed matter is something which can only be conceived 

actualiza- ^s possibility: something which is conceived as nothing 
tion of a yet^ but which is capable of becoming anything, w e do not 

definite po- yet know what, according to the form it m a y assume. 

renders'̂ ^̂  Naturc exhibits no instances of such potentiality, such 
such ideas unformed matter, in the absolute sense; but relatively 

transmigra- Speaking, m a n y natural things illustrate it. It is seen 
tion of especially in the processes of organic life, such as that of 

absurd. growth from seed to tree. T he seed is the tree in potency, 

or formed imperfectly; the tree is the seed in actuality, or 

perfectly formed. T he process is one from matter less 

formed to matter more formed; but even at the lowest 

steps w e can find no matter that has not already some 

form. W h e n the potentiality of some particular matter 

has been completdy actualized, it has, in Aristotle's 

phrase, reached its evreXexeia—its final consummation. In 

the successive steps of the process, however, each higher 

stage is evepyeia compared to the lower; S^ajuis as com

pared to those above it. T he idea of the soul entering into, 

or passing by transmigration through, a variety of different 

bodies is absurd. It is not with every casual body that 

a given form of soul will unite itself T o suppose other

wise is as ertoneous as to suppose that a carpenter could 

do his work with a flute as well as with hammer or saw ̂. 

The aüpa §17. Accordingly w e m a y see what Aristotle meant by 
has an speaking of the animate body as ovaia of which the a&pa 
existence . 
of its own;per se is the üXij, while the soul per se is elbos. For the a&pa 
Ti—an̂ ''̂ * to have life is to have realized in it certain antecedent 
ovaia potentialities, which bdonged to the vXrj from which the living 

^ The difference of these may be neglected here. 
' Cf. 407»» 14-25. This is directed against the Pythagoreans and 

Plato's Pkaedo. 
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body has sprang. ^vxtJ is the realization of such potentia- having not 

lities. T h e Cfov is the ro'Se n. Its ̂ x v is that in virtue of ̂ ^̂ ^̂  tut 
which it lives—that which is the seal and mark of the &/orm'too. 

potentialities of its aQpia qua {(Xrj. T h e soul is not a ro'Se n, rase^with'^ 
neither is it something joined to, and capable of Separation even a 

from, the aäßa ̂, any more than form generally from matter, matter of 

It is -»jrvxn, however, that gives meaning or intdligibility to f̂ ^ ̂ °^'. 

the organic body whose functions are adapted to its main- is not an 

tenance, and employed for its sake. Thus the «»""eX̂ x«'" this'kind • 
and the reXos are identical. While, however, the t/tux'? butonlyan 

is no To'Se ri—no concrete individual thing—we cannot say "̂ llovTa 
this of a&p.a. T h e latter indeed taken per se, and with- notional 

entity. 
out soul as a dead body might be, is no longer what it xhe body 
was when animated or fit for the habitation of soul: it is '̂  to it 

only TO 
no more an animal body than an 6(f>6aXp,ös deprived or fmoKeipe-
incapable of vision {o-fis), such as an eye of stone, would be '̂ t̂ ̂°̂ f 
em eye in the same sense as one with its native power. It not be 
could now have the name it formeriy bore only in an of soul, 
ambiguous or homonymous way. Yet, though not the ̂""̂  ̂ oul 
same as what it was, it is a concrete individual thing; which explained 
could not be said of its evreXexeia, the ̂ vxv per se, out ̂ aterial-'̂  
of relation to the adpia. T h e body when lifeless is still istic hypo-

a substance, a ro'Se ri, though no longer ip.\lrvxöv ri. There- Xo get an 
fore body cannot be said to be itself the etSoy or form of explana-

soul. In other words soul cannot be explained materially— attributes 

as consisting of any form of material body however fine. ?^?^ 

Body is always of the nature of a subiectum: the subject of we must 

attributes and predicates: not itself an attribute or pre-f°°jjj^jj^ 

dicate. W e can no more say that body is the soul of an ovaia Karä. 

animal, than w e could say that the w a x is the shape or soul".""" 

form of the cube of w a x before us. Its cubicalness is a 

predicate of the w a x as a subject, and this relation is irre

versible. Thus, and for the analogous reason, w e could 

not say that in a given living fwov the body is the soul, or 

in other words, that the soul is material. The cubicalness 

is a quality predicable of the wax, and now belonging to it 

1 In this Aristotle seems to attack the very basis of the main 
argument of Plato's Pkaedo, 
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as the result of a process of change. Just so in the living 

body, its soul—its being alive—is the quality which informs 

and determines it to its intelHgible character. 

Condition § i8. T h e soul, then, is the actualization of the poten-

haidug°iifê  tiality of life, and this it is in virtue of its being the form 
is that it of the living body. But it is only a stage—the first staee 
should . ; 1. . TTr. 1 . 1 1 
have — i n a process of actualization. With it ends the process 
andTn th "P^ards from lifeless vXr] to ijXrj which n o w lives ; and with 
case of the it again begins another process upwards from mere life, as 
5™™ in vegetables, to the life which has intelligence (yoi)s) in its 
organs of sublimest energy. That the body should live, organs are 
S6nse. 
Parallel ueccs'sary. That further determination or development 
between of soul should take place—that, for example, it should 
animated rise from its lowest grade such as plants exhibit to the 
each of̂ its ̂ ext above it—that of sentiency which all animals exhibit— 
sentient further organs are necessary. These are the Instruments of 

E^h'sense 'ts activity or functionality: the organs of sense. 
is the jyst as the soul is the first entelechy of living body, so 

IvTcA^X"« ^ach sense is the first entelechy of the organ adapted to its 
of each function. Each sense is the form, while its organ (a portion 

organ: of the body) is the matter. T h e senses all postulate the 

iimĉ cd-̂  living body as their substratum or ground of possibility; 
aeijTiKTj in their manifestations of function, and in their development, 

the whole they each offer the dosest parallel to the sentient soul as 
animated ^ whole in its rdationship to the body as a whole. This 
organism. _ ^ •' 
Relation of paralldism is stated b y Aristotle himself. A s each sensory 
body^ W e Organ is organic to that sense, so the whole a&p.a is organic 
cannot say to ̂ vxr), and is qualified as such an opyavov ̂. T h e soul, 
are one änd not b d n g material, is not a magnitude. Again, w e 
the same niust not ask whether soul and body are one, any more 
thmg: •' 
neither can than whether the w a x and the figure it bears are one, 
thê âr*''' or generally whether any material and that of which it 
tivo things. is the material are one. Soul is called an ovaia—a sub-

' Cf. 645'' 14 iirei 8e rä pev Hpyavov iräv eveKd tov, räv 8e toü aäjUiTos 
popiav eKaarov eveKa rov, rä 8e oj eveKa irpâ is ns, <j>avepäv oti koi to 
ortJvoXov o-Q̂ ia avvearrjKe irpd̂ edrs tivos- eveKa irXfjpovs. This is confined 
by Aristotle to the lower part of •̂ vx'i, and does not apply to the dis
tinctively noetic part, which is possibly xtop'trröv, and which belongs to 
the subject of irpärrj ̂ iXoaocpla, not of' physics.' 
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stance or essence—but this must not be taken to mean that As pupil 

it is a ro'Se ri. It is an ovaia fj Karä rbv Xöyov—an ideal or mdce up"' 
formal substance—the actualization of the idea underlying the living 

the potentiality of body to live. Without it the living body boVand 
would no longer live: its structure and organs would have soul make 

lost their meaning, or would not fulfil the idea" which (v""-

informs them. '. . . W e can see this ̂  by comparison with 

certain particular organs and their functions. If the eye 

{6(f>8aXßös) were an animal {C'̂ ov), then, by analogy, its soul 

would be its visual faculty {fj ô îs). This (01/rts) is the 

form or ideal substance of the eye {ovaia ö<f)daXnov fj Karä 

rbv Xöyov). So the eye is the matter {vXrj) of the visual 

faculty {o^eiäs), lacking which it would be an eye no longer 

in the same meaning of the term as before, but only in 

some other, just as an eye carved in stone or painted 

in a picture might bear this name. W e must conceive 

what is true, in this manner, of the part as true also of the 

living body as a whole. For as each sensory function is 

to its sensory organ, so is the whole sentient soul {fj oXr] 

atadijais) to the whole sentient body as such. . . . A s 

seeing {opaais) is the füll consummation {evreXexeia) of the 

potentiality of the eye, so waking ̂  is that of the potentia

lity of the whole living body. The soul is the realization 

of the potentiality of the organic body, in the way in which 

vision as a power is that of the organ of vision. Con

sidered per se, the body is that which has only the potency 

of living. A s the " pupil" and its visive function (ov/fts) 

together make up the eye (d̂ öoXjio's), so the soul and the 

body together make up the animal (rb C^"^)-' 
§ 19. T he foregoing has been needful to prepare us in Thus in 

some measure to understand the comparativdy brief see- ception"" 
tion ̂  in which Aristotle, having previously given a detailed ̂ orm ap-

- , . , 1 1 .prehends 
account of the special senses, recurs to the theme of form: the 
Sensation generally, in order to State the characteristics 5°°̂ ^̂ '̂ ''̂ '̂  
which distinguish it from all material interaction. AlaOrjais of body) 

1 412'' 6-28. 
2 iypfjyopais, what we might call complete consciousness. 
s 424a lö-i's. 
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through is, he says^, a form of yv&ais. We have to conceive aiadrjais 

(wMch are '" general as the power which animals possess, in virtue 
the form of their a/'ux'? and alaOrjrrjpia, of apprehending sensible 

respective objects in thdr forms without their matter ̂, as w a x takes 
bodily the m a r k {arjjieiov) oi the seal ring, without taking the iron 

apprehends or the gold of which the latter m a y be composed, but quite 

a^e^the' indifferently as to this material element. In the same, 
qualities) of or in an analogous, way, sense-perception is related to its 

of̂ sense-'̂  ̂  objects. It apprehends the colour or taste, or other sensible 
perception. quality of things, being affected b y each thing not in so 

only appre- far as such thing is a ro'Se ti or substance, but in so far as it 
hends form Jg ̂  roiovbi, i. e. possesses particular quality *. For form 

individual, apprehends form. T h e soul, which is the mjaia fj Karä Xöyov 

universals °^ the whole animate body, informs the sensory organ; and 
Iniplicit the latter b y its form becomes apprehensive of the forms of 

sality objects. T h o u g h sense thus grasps the form in objects, it 
of sense. differs from intelligence in not grasping the universal as 

particular such. It only sdzes the form in the individual ro'Se rt, i. e. 

ö™a«^as '^^ ̂  given thing at a given time and place. Yet even so, 
distinct w e cau obscrve the implicit universality of knowledge from 

function) is ̂ ts commeucemeut in sensible experience. For even in the 
the part of individual, however limited as to place and time, the form 

animal is implicitly universal; and alaßrjais, being not roCS^ rivos, but 
in which ^p- rotoCSe*,has the implicitly universal as its object. So m u c h 
appears ' r j j 
this faculty for the general character of aladrjais or sense-perception. 
heiTding" ^ sensory organ, on the other hand, in its primary * con
form apart ceptiou, is that part of a living animal in which the faculty 
matter. of apprehending form apart from matter appears. This 
Relaüon of faculty depends on the Constitution of the organ: no part 
particular , , , . . , . . r 
organ to cau be such an organ unless it occupies the position ot 
like*̂rti°a\'̂f ̂  « ^ «« between the qualities which are extremes in the 
body to scale of sense to which it refers ̂. T h e sense {alaßrjais) and 

^ 731* 33 yväais TIS, cf. 458'' 2, 432» 16. 
' 424* 17 tA SeKTiKÖv räv alaßrjräv et8äv ävev rfjs vXrjS, cf. 425'' 23, 434" 29. 

«iSöiv in 424» 17, required on general grounds, and supported by its use 
in 434" 29, is certainly sound. 
' oi;̂  rj exaaTov iKelviov Xeyerai dXX' g TOiovSi Kai Karä tov Xöyov. 
* Vide 87I' 28, 100» 16. ^ 424" 24. 
" For this thought that the organ must be a mean between the 
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its organ (alaörjrrjpiov) are in a way the same and yet not sentient 

the same ̂ . T h e y are different in conception {Xöya) or whole! 

in their w a y of manifesting themselves (rw ehai). That !F̂ « °̂ ŝ °' 

which perceives is, qtta part of a&jia, a jiiyedos or magni- whole 

tude; but the essential idea or function of perception is ̂ Ci'jtndV 
no magnitude or material, but a ratio or power of some the faculty 

kind inherent in the perceiving organ 2. F r o m these con-'atha-'a"' 
siderations (viz. that the faculty of a sense-orgfan depends''"''" o^ 

^ . , . , ^ p-oportion. 
on Its occupying a due m e a n or proportion between any 
two different objects in its scale) it is piain w h y excessive 
impressions from sensible objects of any sense injure or 
destroy the organ. If the motion set up b y the object is 
too strong for the organ, the essential m e a n or proportion 

is disturbed; and this being disturbed, sensory power is 

lost; just as the musical quality of a lyre is lost if it be 

Struck so violently as to break the strings ̂. 

§ 20. T h e fact that there are three kinds of soul—the Unity of 

nutrient (and generative), the sentient (and motor), and sistent with 
the intellectual—is consistent with the unity of soul as plurality 

a whole. Aristotle illustrates this by reference to the unity sity of its 

of higher geometrical figures, which still implicitly contain ii^s^^ted 
the lower. T h u s the quadrilateral is one, though it contains by geo-

the trilateral. T h e nutrient is contained in the sentient Wu^s^iike 

soul; the nutrient and sentient in the intellectual; yet the 

extremes—or any two different qualities—in the scale of alaßrjrä to 
which it refers, and hence must not itself have any of the qualities in 
a determinate degree, but only in such a way as to be relatively, e. g., 
cold as compared with a hot object, hot as compared with a cold, cf. 
Plato, Tim. 50 d-e ; also Arist. 429» 15 seqq., and § 24 infra. 
^ Just as are ̂ x v ̂ ^^ aäpa. 
' äXXä Xöyos TIS Kai 8vvapis iKeivov. Editors make iKeivov = Toä 

alaßijTov; Bonitz {Ind. 437* 48) takes it as=/x€yeöot)s, and {/nd. 206'' 17) 
as = ToC alaßrjröv. It appears to m e to be a subjective genitive, 
referring to tö alaßavöpevov in * 26, i. e. the subject-organ, whose per
ceiving power consists in this Xöyos. The mistake which Aristotle 
here aims at correcting is like that of one who should regard the 
musical function of a lyre as a magnitude, and identify this function 
with the strings, pegs, and material framework of the lyre, omitting 
to take account of, e. g., the ratios of the strings on which the musical 
function depends. 
' 424*31-
BEARE Q 
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the quadri
lateral, 
which is 
one though 
made up 
of two 
trilaterals. 
Plants have 
soul, but 
not sense. 
Reason of 
this. Thus 
Aristotle 
answers the 
question as 
to the com
mon and 
peculiar 
feature in 
Sensation 
generally. 

Sensation 
involves a 
change in 

sentient and intellectual are each actually one, though 

potentially several; just as the quadrilateral is actually one 

though capable of division into two trilaterals. Plants, as 

well as animals, have life, and therefore soul. Aristotle 

denies them, however, even the rudiments of Sensation, 

pointing out the reason (as he regards it) w h y they cannot 

possibly possess this. N o doubt they are (he says) affected, 

6- S'> t>y the cold and hot, i. e. they are cooled and 

heated. H e n c e one might overhastily assume that they 

have a perception of cold and hot. This would be a mis

take. Their m o d e of affection is not that of animals. T h e 

plant lacks the primary requisites of sense. Plants have no 

organs possessing the essential jxeaörrjs, which would give 

discrimination of the degrees of heat; and therefore they 

are incapable of apprehending the form of heat apart from 

the matter of the hot thing. W h e n plants c o m e into relation 

with extemal objects, to be affected b y these they must 

receive the matter with the form ̂. T h u s a plant's touching 

is but physical contact. A s sense apprehends material 

objects in their form, and as intellect apprehends immaterial 

objects, so plants apprehend the material object only in its 

matter. T h u s it is that Aristotle answers the question: what 

is the feature c o m m o n and peculiar to Sensation generally— 

the feature in which all sensory functions agree, and in which 

all differ from purely physical interaction ? Thanks to the 

fact of the sensory organ being (or having in its Constitution) 

a Xöyos of all the differences possible in its sensible province, 

so that it can present itself, as a mean, to any two such 

differences and discriminate them, it is capable of appre

hending the form, i. e. the qualities, of objects apart from 

their matter. T h u s the äXXoiooais involved in Sensation is 

no purely physical change. It is a process in which the first 

evreXix^ia ofthe organ—its potentiality of such apprehension 

— i s converted into the second evreXix^ia or actualization of 

its potentiality. 

§ 21. For all aXadrjais involves äXXoiooais^ ofthe organ by 

the object. W h e n the hand is plunged into water of exactly 

' B e An. ii. 12. 424» i6-'>3. " For §§ 21-22, cf. 416'' 32-418» 4. 
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its own temperature, it feels the water neither hot nor cold^. the per-

In determining the nature of this äXXoCcoais or qualitative Natoeof 
change of the percipiens, Aristotle also settles (to his satis- tbis 

faction) the old question, whether perception is effected by Perception 

a rdation of like to like or of unlike to unlike. This he does °°,' f?"P'^ 
relation ot 

m such a w a y as to reconcile the apparently inconsistent like to like, 
theories of, e. g., Empedocles and Anaxagoras on this point. "o ulhke!'̂  
A similar question is, he says, possible respecting the ̂t î  f'̂ *̂ "̂ 
rdation between the body nourished and the food which which what 
nourishes it. Is nutrition effected by the agency of like on ̂ ê  ô e*''̂  

like or of unlike on unlike? Aristotle replies : there is a pre- like. Illns-

vious question as to what exactly nutriment is. Is it the fjp̂ °°„tri-
digested or undigested food ? Manifestly it is the former. tion and 

T h e question, therefore, m a y be answered in two ways. If tion' of 
by nutriment w e mean food not yet digested, then nutrition ̂ood. 

is effected by the agency of unlike upon unlike; but if by 

nutriment w e mean digested food, nutrition is effected by the 

agency of like upon like. A process of aXXoicoais has inter-

vened between the taking of the food and its thorough 

digestion, in which process the food which was at first 

unlike the body has become assimilated to it: the unlike 

has become like^- Thus he introduces his settlement of 

the analogous question respecting perception. The object 

sets up a change in the percipient. T h e former is in this 

relation active, the latter passive. T h e perception for 

which the subject is naturally fitted is developed into 

actuality by the object perceived, the form of the object 

being impressed upon the percipient, i.e. the qualities 

of the object which the percipient is adapted to perceive 

being apprehended by it. This relationship between the 

two is the kind of qualitative change—aXXoiooais—in which 

perception is developed. A t the moment when this qualita

tive change, produced in the percipient by the object, 

begins—i. e. when the former commences to be affected— 

then the object is unlike the percipient; when, however, the 

äXXoitaais has completed itself and the percipiendum has 

become a perceptum, in the moment of actualized jper-

* 424a 2 seqq. ^ Cf. de An. ii. 4. 416'' 3-10. 

Q2 
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ception, the percipient has become like the object. The 

latter has assimilated the former to itself Both are n o w 

qualitatively alike. T h e question, therefore, whether percep

tion results from an affection of unlike b y unlike (as A n a x a 

goras held), or of like b y like (as Empedocles believed), 

admits of being answered either w a y according as one regards 

the initial or the final stage in the process of äXXoiooais 

in which perception consists. If the former is thought of, 

Anaxagoras' answer would be correct; if the latter, the cor

rect answer would be that of Empedocles^. A process has 

intervened in this case as in that of nutrition between the 

incipiency and the termination ofthe relation between agent 

and patient. T h e organ therefore is qualitatively changed. 

Thesen- § 22. This change will be understood only if w e re-

is°(like the niember that the sensory faculty is nothing but a faculty 
sentient until confronted b y its object, It is something which exists 

whcJe)^ only potentially, until the object stimulates it. B y this 
t/kOti7 Stimulation it acquires actuality. It must wait for an object, 

prior to the i.e. Something different from itself, in order to be actualized, 
moment of j_ ̂  ̂ ^ perceive. W e r e this not so, the sensory organs would 

in which its percdve themselves ; which, however, they can no more do 

potentia- than an axe or saw can cut itself. T h e process of dXXô coo-iy, 
lityis which w e have been describing here, is a process from 

The'object the sense bwdpiei to the sense evepyeia. T h e evepyeia or 
in general' ̂ pTiXex^ia, with which a sense-orgau is primarily endowed, 

per se; it is that which it derives from, or has in virtue of, the whole 

quaUtils"^ V"'X''' ̂ f which it is a particular organ. Such evepyeia is, 
capable of however, only the irpcorr] evepyeia (or evreX^x^ia) of the organ, 

ceivfdf" as capable of functioning, i. e. as aladrjriKÖv. This first grade 
even when of actuality is itsdf potentiality as compared with higher 

ceived. grades. T h e case is (in reference to the particular part 
Thought Qf goyj engaged in one sense, as well as in reference to the 
can supply \ 
its own whole sentient soul) like that of eiriar-fjjxij and ßecopia, to use 
universäTs. Aristotle's Illustration. If a person is a scholar or m a n of 

science, he is in virtue of this able to exhibit or apply 
knowledge in a certain w a y ; given certain conditions, 

* 418*4 "•''"'X̂ ' P^" "^X o/ioio" ov, ireirovßbs 8' äpoiarai Kai eanv olov iKetvo. 
Galen, B e Placit. Hipp, et Plat., § 636, remarks that sense-perception 
is not, as some say, an äXXo4<i)o-if, but rather a Sidyvaais dXXoiäaeas. 
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he does so. This potentiality of his corresponds to the Sense must 

grade which every sensory faculty occupies in the absence affected by 
of an object to stimulate its organ. O n the other hand, its objects 

w h e n such a person is exercising his knowledge in some viduals; 
particular concrete case ̂, he furnishes the parallel for the t'̂f univer-
'• . . . sals are 
actually percipient organ of sense after it has been affected, within the 
and while yet affected, b y its object. A change has passed particularŝ  
over the organ of sense, but not one which impairs it. or indi-
There are two kinds of change which a thing m a y undergo; outside the 
one in a direction depriving it of its qualities or func- soul, and 

1 1 . 1 r 1 1 • 1- . • outside the 
tions ; the other in the w a y of developing or realizing its body. Only 
powers ̂ . T h e change which the percipient undergoes, *^the™is 
w h e n affected b y the percipiendum,, is a change of the latter inside the 
sort, one which brings the faculty from potentiality to ĵ fs first at 
actual realization, like the change from eiriarrjjuj to deiapia moment of 

which fulfils the potency of the eiriarrjp.aiv. 

T h e object which causes the change has its o w n actual 

existence in the world, apart from the relation of sense. 

It would exist even if no one perceived it. It actually exists, 

and is potentially perceptible. So, conceived in relation 

to an absent object, the sensory organ is perceptive, or 

capable of perceiving it. T h e object has its o w n actual 

qualities '—its form, which sense finds in it at the m o m e n t 

of perception. Thus, for Aristotle, the object is what K a n t 

would call a D i n g a n sich. 
Between sense and thought, however, though parallded 

for the above Illustration, there is the great difference that 

thought can discover its o w n objects within itself, for it deals 

with universals {rä KadoXov). Sense-perception must await 

Stimulation from without, as it can only deal with particulars 

{rä Kaff eKaarov) *. Universals are in a manner within the 

soul itself^. H e n c e it follows that thinking is in one's 

^ 417* 39 ö il8rj ßeapäv ivreXexeia av, kcu, Kvpias iirurrdpevos TÖ8e tö A. 
2 8vo rpöjrovs elvai ttjs aXXoiönaecos, rfjV re iirl ras areprjriKäs Siaßeaeis 

peraßoXfjV Kai rfjV iirl ras ê eis Kai rfjv (jjvaiv 417^ 14-16. 
= Cf. 426» 20-25, 7'̂  35 seqq., and loio'> 36. 
* Toi pev rä iroirjriKä rr/s ivepyeias e^aßev, ro öpariv Kai aKovaröv, öpolas 

Si Kai TO XoiTTO tSv alaßrjräv. 
* IJ S' iiriarfjprj räv KoßöXov, rovra 8' iv airg iras iori rfj yjrvxn. 
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own power when one wishes to make the effort; but it is 

not in one's power to perceive always when he wishes to do 

so. There must be present a particular object of perception 

before this faculty of sense can be realized ̂. 

Sense of § 23. W e have seen that, as the nutrient soul can exist 

exTst a'part without the sentient, but the latter cannot exist without the 
from the former, so the sense of touch can exist without the other 

senses: not senses, while without it these cannot exist ̂. A n d we 

^ T \ ̂ *lt "^^y^ assume that as the nutrient soul is present with and 
is implied accompanies—or is the foundation of—every exercise of 

the°opera- the Sentient, so the sense of touch is implied as at least 
tion ofall accompanyiug every exercise of the other senses. What 
the higher , .^. "̂  ^ / . , r 1 
senses, as then IS its exact relation to each 01 them in actual exercise? 
nutrition Qr has it any? Are w e to suppose that it merely accom-
is implied •' _ '̂'̂  -̂  
throughout pauies, and has no assignable office ? Such was not the 
life.̂ '̂üê  opinion of Democritus, as w e have already observed. Can 
mocritus it have really been the opinion of Aristotle himself? H e 
the other allows that taste is a modification of touch. W h e n we 
senses to be come to deal with the c o m m o n sense—that central bureau 
tiated from which recdves and elaborates the reports of the several 
f did°^ senses—we shall have reason to think that on this point 
Aristotle the two pliilosophers agreed. A t all events, Aristotle's 

(despite theory of the evolution of soul requires a close relation 
verbal pro- betwecu touch and the other senses of which it is the 

with De- pre-supposition (see p. 248, n. i). T he ascending forms of 
mocritus gQul are like the ascending figures. A s the triangle is 

Suggested implicit in the tetragon, so the faculty of nutrition—or the 

M̂*es°in nutrient soul—is implicit in the sentient soul. W e seem 
ascending to be led Up by him to the parallel thought of an ascending 

according scale within the sentient soul—a scale which reaches from 
to the ärf,̂  at its lower to o^is at its higher extremity. W e have 
meaning of '̂  . . ' ° -' 
Aristotle: an involution of the sense of touching in every other sense, 
t̂asHng,' however highly developed*. But Aristotle does no more 
smelling, than bring us to the threshold of this conception. H e 
seeing. K nowhere (except in the case of yevais, which is 0̂ 17 ns) 
sense is explicitly defines the relationship between the other senses 

the more successivdy and that of touch. Yet w e may, with much 

^ Be An. ii. 5. 417I' 24. ^ 415» 3-5. ' Cf. 435» 18. 
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probability, infer his view of their respective relationship to the form of 

it, by simply reversing the order in which he arranges the whhout "̂̂  
senses for discussion. W h e n he states ̂  that S'̂ is is the sense \̂ ^ matter 

par excellence, he doubtless means that this sense, in a greater hended by 

degree than any other, exhibits the power of apprehending aJceiJ'''* 
form apart from matter. Touch possesses this power, but in brings ns 

the lowest degree. Taste comes—or would seem to c o m e — threshold 
next above touch, for sensations oftaste proper are impossible °̂  intelli-

without contact of the tongue with the sapid substance, and distinct 

yevais is d<̂ 7j rtj. It, however, superadds a determination of ̂ °'^ l®"̂ )̂ 

form foreign to mere touch qua touch : the sapid qualities of voCs which 

body are known through it alone, as they could not be by apprehend 
mere touch. Next in order as we go up comes smelling, pure form. 

which is allied on the one hand to tasting and touching— 

being subservient directly in its most important use to the 

purpose of tasting—and on the other hand to hearing and 

seeing, in virtue of its operating through a medium (rö 

vypöv) with which the media of hearing and seeing are 

in a certain way identical. For the medium of hearing, 

viz. air, is vypöv, and the vypöv and the biarpavis, as we learn 

from the Constitution of the KÖprj, have much in common, 

Next above smelling comes hearing, and the scale 

culminates in the sense of seeing. Hearing apprehends 

less of the matter, more of the form of its object than 

smelling does: and the same can be said of seeing as 

compared with hearing. Seeing is the most pure—touch

ing, the least pure—form of sense. Thus the progress in 

the ascending scale of sense is at the same time a progress 

towards the scale of intelligence, from the threshold of 

which again (if w e can determine a threshold), we should 

proceed still upwards step by step guided by the same clue, 

the higher step being always that which leads towards the 

purer form—towards the universal. Finally, though z;oSs 

apprehends its objects only under conditions determined 

by perception, yet it endeavours to free them more and 

more from all such conditions. 

§ 24. Each sense is capable of perceiving objects which ?'̂'̂^ ̂ f ^ 

1 429* 2 17 äyJAis pdXiara ataßrjais. 
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and there- are contraries—opposites in the same genus ^. This power 

discrimi- t̂ owes to its iuvolving what Aristotle calls a peaärrjs 
natecon- between the opposite extremes in the scale to which its 

differences object bdongs. T o this its discriminative power is due 2. 

'°'t̂ ,. For Aristotle this doctrine of jxeaörns is of cardinal im-
modality. . , , r • •.tt- , 
More de- portance in the theory of sense-perception. Without 
explana- Understanding it w e must fail to grasp his explanation 
tion ofthe of h o w aladrjais apprehends form without matter. Each 
and the aladrjais or sensory faculty is for him a, unity ̂  ruUng 
Xo7osin- as it were over its o w n province which is also one 
volv6(i in 
eachsen- and cousists of its alaOrjrd. T h e unity is, of course, 
l°^y. qualitative or formal, not quantitative. That of the faculty 
Each a?- is an unity bvvdpi.ei; that of its province, an unity yevei. 
formal^ T h e sensibiUa which constitute the province are all homo-
dynamic geneous inter se, and heterogeneous with those of every 

province, Other sense. Thus seeing presides over or discerns {Kpivei) 

^''."°" the province including colour *. Colour is a province lying 

generic between and bounded by the opposites white and black. 

Bas^' of These are one in kind, or genus, though opposite as species. 
formal Between these opposites come other species which mediate 

rach sense, between them, and which Aristotle endeavoured to arrange 
the X(57os jĵ  ̂  scale of succession reaching continuously from the one 
or peaöTi/s. ^ . . , ,11 

opposite to the other. Seeing presides over all these species 
alike, comparing and distinguishing them. This power, he 
teils US, it possesses in virtue of its being a jieaörrjs or Xöyos. 
It is a jjieaörrjs qua standing in a middle character between 
both extremes—^white and black—or between any other pair 

of different species or different colours in the scale, so that 

it can relate itself to either at the same time as to the other. 

It is a Xöyos or ratio in the sense that it involves in its organ 

a Xöyos Tijs jieî eois ofthe physical elements which constitute 

its alaßrjrä, and therefore is capable of taking the ' form' of 

* 424* ̂ ^ ̂"ri ̂' &airep öparov Kai dopdrov rjv iras fj S^is, öjioias Se Kai ai 
XoiTrai räv dvriKeipevav. 
^ 432* 16 T<B KpiTiKm b 8iavoias epyov iarl Kai ala'9'f|(r«i>s. 
' For the difificulty which Aristotle finds in applying this to the sense 

of touch, see Touching, §§ 9-10 supra. 
* Besides colour there are other objects of seeing, viz. fire and the 

phosphorescents. These, though not possessing colour in the ordinary 
sense, have it in the same sense in which light has colour. 
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any of them indifferently \ So a lyre in tune is a jieaörrjs Aristotle's 

or Xoyos to the variety of chords or airs which m a y be formation 
played upon it. It is capable of sounding high or low ofthe 

notes indifferently; and has in its tension, or in the relative of Empe-

tensions of its strings and of the frame on which they are ̂ °<̂ ^̂ ^ ̂ ^ 
° •' others asto 

strung, the due harmonic ratio to all the sound solicitations the neces-
to which it m a y be called upon to respond. But until ̂ '̂^ °Xp,'a 
Struck, the lyre is silent. That which entities each sense ̂  between 
to be called one, and also constitutes the condition of its orgln of 
sensory power, is this form—this Ao'yos or pieaörfjs which ^™?^- ̂ or 
, "̂  . . ™, . . , A . 1 ,- 1 their con-

characterizes it. T h u s it is that Aristotle transforms the ception of 
doctrine of Empedocles and others bf his predecessors, viz. ^^„J^'^^j^ 
that each sense requires for its exercise a avpip,eTpia between he substi-
the object and the organ; and that each is affected b y the ̂ f ̂ n irri-
object either as its like or its unlike. Instead of a material ̂ ""'f «̂ ^ 

avujierpia, such as that between äiröppoiai and Tro'pot—the 

mechanical conception of Empedocles—Aristotle substi

tuted a rational or formal symmetry ; while instead of the 

äXXoiünais, which w a s a purely physical effect, he sub

stituted the conception of an eiriboais eis avrö. T h u s b y 

the application of his peculiar notions of matter and form 

o n the one hand, and of bvvajxis and ivipyeia (or eireX^x^'*') 

^ i>s Ttjs alaßfjaeas olov jieaoTrjTÖs rivos oCarjS rfjs iv rols alaßrjrols 
ivavTiaaeaiS' kcu 8iä rovro Kplvei rä alaßrjrä. rä yäp peaov KpiriKÖv, 424* 4" 
^ This power, which Aristotle seems again and again to ascribe to 

each sense per se, more properly belongs to the sensus communis. 
In ordinary experience the several senses are not divorced from the 
sensus communis, but normally act in communication with it; whence 
it is that Aristotle allows hhnself to demit its powers to them, in the 
passages in which he is not contrasting its functions with theirs. 
Each of the special senses seems at times, according to Aristotle, 
to be a rudimentary sensus communis in regard to the specific 
differences which fall under its ken. As the whole sentient soul, or 
sensus communis, divides itself, so to speak, into the so-called five 
senses, so each of these again sub-divides itself, consistently with its 
dynamic unity, into a muititude of particular activities, not only distinct 
in time, but also in kind, from one another. The actual object of 
a Single energy of the same sense is numerically one; the possible 
object of all its activities is generically one ; while between these falls 
the spedfically one possible object of each of its separate kinds of 
activity. Cf. 447^ 9 seqq. 
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on the other, he revolutionized the conception of the 

relation between sense-organ and object which had been 

accepted by his predecessors up to and including Plato. 

Qualitative § 25. Aristotle (as w e have repeatedly observed) con-

^liiiens ceivcs the relation between a sense-organ and its object as 
s.n.& percep- one betwcen patient and agent. In the de Sensu ̂  he speaks 

moment of of having in the de A n i m a explained h o w the alaßrjröv in 
actual per- general is related to alaOrjais fj Kar evipyeiav. In perception 

i.e. when the object transforms the subject-sense from potentiality 

ffffmSv has t° actuality. This is a perfecting of the sense—an eiriboais 
assimilated eis avrb Ka\ eis evreXexeiav^. W h e n the transformation or 

TiKövto^' äXXoia>ais is complete, i.e. w h e n the particular sense is 
itself. No actually perceiving its object, then the percipiens and 

Operation perccptum are qualitatively one. W h e n the percipiendum 

°}^?^. has become perceptum, the unlike have become like. This 
percipiens ^ ^ ' 
on the per- proposition is only another w a y of stating that the sense 
perception. ̂ ^^ recdved or apprehended the form of the object ̂  
The per- There is no reciprocal relation, in Aristotle's opinion, 
fercipien- between the object and the organ*. There is a par-
dumare tidpation between the two, related as patient to agent, 
necessary '̂  ' ^ ^ 
correlates, in a c o m m o n fact, the resultant of which is the perception. 
[atterhas ^^^^ w e are reminded of the Protagoreo-Heraclitean 
its own theory, already stated" above, which Plato sets forth in the 
Stencewitii Theaetetus. But Aristotle holds with the unquestioning 
qualities fiddity of a 'natural Realist' that the ' c o m m o n fact' is 
potentially . , . , , 
percep- one in which the object is revealed in its true, i.e. inde-
whKhkis P^nds'it, qualities. T h e object exists independently, as 
prepared well as being an alaßrjröv, or a 'possibility of perception.' 
itself "̂ ^̂  relation between rä aiadrjrd and al Kar evepyeiav 

e alaßrjaeis is sometimes described as one of unity; at 
moment of , . •' 
when the 
moment o. , . r . 
its being other times as one of similarity ̂ . T h e meaning in 

1 439» 13. 2 ̂ i^b 6 f2j aÜTO—not avrö. Cf. ̂ 16, iirl rfjv ̂ vaiv. 
^ pia pev ianv fj ivepyeia fj toO alaßrjröv Kai ij toü alaßrjrucov, to 8' eivai 

erepov, 426* 15. 
* The passage in which alone such relation is asserted, 459* 23 seqq., 

is certainly spurious. " Cf. VISION, § 32, and Plato, supra, § 10. 
" The unity becomes absolute in the case of the objects of thought 

or voCf. In the case of those of sense-perception it does not go beyond 
the stage of similarity ; but this is unity of form. 
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either case is the same: that rb alaOtjriKÖv has taken the perceived 

form of rö alaärjTÖv. W h e n the eye actually perceives, it ̂ h^^^' 

has apprehended the colour—which as quality belongs to relation 

the f o r m — o f its object. H o w far Aristotle carries this fX7^ais 

doctrine appears from the passage in which he states that ̂  '"''̂' '"̂ fi-
. 1 . , . . . , - . 7eiav and 
there is a real meaning in saying that the organ or subject tö alaßrjröv 
of seeing, w h e n regarded as its o w n object, is coloured^. ^°^^°^ 
T h e Ko'pr; is per se of no particular colour, but holds the form. 
m e a n between any two colours as well as between the 
extremes of black and white. In virtue of this its quality 

of jxeaörrjs—which again involves its bearing a Xo'yos or 

proportionality to its object—it is capable of apprehending 

all colours, i. e. of taking any given colour, as form. 

§ 26. T h e objects of Sensation in general are clcissified by Classifica-

Aristotle ̂  as rä Xbia, rä Koivd, and ra Karä avpißeßijKÖs. T h e objects of 
two former are said to be properly and in themselves per- pensation 

ceptible ̂. T h e tSto are illustrated b y the examples of («) rä. tSiä, 
colour, sound, taste. T h e y are defined b y two marks, {a) C*)''̂ «""'". 

that they are perceptible b y one and only one sense, {b) avjißeßij-

that it is not possible to be mistaken respecting them *, or * *" 

at all events that error respecting them is at its minimum. 

O n e cannot be mistaken in thinking that what he sees is 

colour or what he hears is sound, though he m a y easily be 

so as to what the coloured or sonant thing is. 

T h e Koivd are illustrated by Kivrjais and rjpeßCa, äpidĵ ös, 

axf]jj.a, jxeyeOos^. These are said to be Koivd, because they 

are Ibia to no one sense but c o m m o n to all; for—the writer 

goes on—Kivrjais is perceptible b y both touch and sight®. 

' 425* 22 cri Se (cai to öpSv eanv äs Kexpapänarai' to yäp alaßrjrfjpiov 
SeKTiKov TOV alaßrjTov avev rfjs vXrjS eKaarov. 
" For § 24 cf. Be An. ii. 6.418* 7-25. ' Kaff avrä (papev alaßdveaßai. 
' irepl o pfj ivbexerai diraTjjßfjvai; qualified, however, 428^ 18 ̂  ataßrjais 

räv ISiav dXrjßfjs ianv ̂  oti öXiytorov exovaa rä yjfeHSos. 
^ In de Sens. i. 437» 9 some MSS. give ardais instead of fjpepia, some 

omit this altogether. In 442'' 5, we have rä rpaxy Kai ro Xeiov, rä î i 
Kai rä dpßXv rä iv rois oyKois, added. 
' 418*18. That the word Trao-oiris hardly meant tobe pressed appears 

not only from this illustration, but also from 442'' 6 «oivä räv alaßyaeav et 
8e pjj iraaäv, dXX' S-\jreä>s ye Kai äfjî s. A wholly different reason for this 
application of the term koivo to the objects so strangely confined in 
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Ta Kara avp.ßeßrjKos aiadrjrd are not directly perceived 

objects of sense, but rather inferences from direct per

ceptions. O n e sees a white object, but says or thinks 

that he sees, e. g., ' the son of Diares.' That this is not 

a direct perception is obvious from the mere fact that the 

organ of vision is nowise affected b y the object in its 

incidental character ̂. T h e colour affects the KÖprj; the 

magnitude is also, as stated above, kccö' avrb alaßrjröv^; but 

the fact that the white object is the son of Diares döes not 

at all impress the organ of sense: this fact is merely 

1 associated incidentally—Karä. avpißeßrjKÖs—with the colour^. 

Aristotle observes that, of the objects xaÖ' avra alaßrjrä, 

ra ibia are Kvpicos aiadrjrd, and are those to which the 

essential nature of the special senses is properly adapted*. 

T h e physical natures of ra Xbia—or of three of t h e m — 

discussed b y Aristotle, de Sensu, iii-v, have been already 

referred to in their proper places. 

The § 27. T h e nature of the m e d i u m and its relation to the 

™ s'trn °^S^^ of perception w a s for the Greek psychologists of 
in general: primary importance. Their epistemology was rooted in 

on^which physiology, and this in physics. In the connexion be-
the theory tween ' extemal' things and the organism, through the 

based. The medium, they seemed to find a sufiicient account of the 
medium possibility of the Cognition of the external things. T he 

common theoiy of Empedocles for the explanation of our faculty 

the'aiffen- °^ objectivo Cognition was that the organs of sense and 
T<Svand of Cognition in general are composed of the very same 

T̂ piov. elements as the things outside the organism, and that 

therefore knowledge of the latter is accessible through these 

these illustrations appears in 425» 27 tSv 8e Koiväv ̂ Srj exoßev aiaßrjaiv 
Koivfjv: the Koiva are the direct objects of the Koivfj ataßrjais. But if this 
be the reason, what are we to think of the places in which the other 
reason is given and almost contradicted straightway by the illustrations? 
See infra, pp. 282-4. 
^ ov8ev irdax̂ i ff toiovtov iura toij alaßijrov. 
" An ambiguity lurks here: it is, as appears, e. g., from 450* 9, koÖ" 

avrö alaßrjröv only tO the (coiv̂  ataßrjais, being Karä ovpßeßqKÖs tO fj I8ia. 
' OTI T(̂  XevK^ avpßeßrjKe toCto ov alaßdverai. 
* In this distinction the way is prepared for the doctrine referred to 

in the above notes, that the Kotvd are directly perceptible only to 17 koiv̂  
alaOrjais. 
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Organs. There are, accordingly, in the organs the primordial 

air, fire, earth, water, of which all things whatever consist. 

B y like w e k n o w like. B y the fire within us w e see fire, by 

the water w e see water, by the earth, earth, and by the air, 

air. This notion of identity of elements in objects and organs, 

with its implied explanation of knowledge, was adopted 

even by those w h o asserted the heterogeneity of ̂ jnxn and 

the objects of knowledge. T h e difference arising from such 

heterogeneity for them was that instead of knowing like by 

like w e k n o w each thing by its contrary: hot by cold, 

white by black, &c. So Anaxagoras, w h o (with Alcmaeon 

and Heraclitus) held the theory of Cognition by contraries, 

required for explanation of knowledge the assumption 

within the organism of all the elements which constitute 

extemal objects, though only in order that each external 

percipiendum might thus have in the organism its necessary 

opposite. W e have seen already h o w Aristotle en

deavoured to reconcile these opposing views of Cognition. 

H e held that perception is not simply an affection of like by 

like or of unlike by unlike, but of unlike by an unlike which, 

however, becomes like, having assimilated the percipient to 

itself in that process of äXXoicoais which every perception 

involves. With Empedocles and Plato he held the doctrine 

of the above four elements, to which he ascribed four 

fundamental contrary attributes hot, cold, dry (solid), 

moist (fluid). O f these the bodily tissues are formed ̂ ; and 

of the tissues again the organs are constituted. A t the 

basis of his whole theory of perception there is for him, as 

for his predecessors, the thought that the fundamental Com

munity of elementary Constitution in aiadrjrd and aladrjrrjpia 

is the cause of our being able to perceive objects. T h e 

äXXoi(üais (by which he reconciles these different views) 

implies in every case a medium by, as well as through, 

which aiadrjrd and aladrjrrjpia are brought into corrdation. 

For this medium has a c o m m o n nature with the alaßrjröv 

^ Cf. 389* 27 eK pev yäp räv aTOlxeiwv rä öpoiopepfj, iK Tovrav 8' äs vXrjS 
rä oXa epya rfjs (jivaecos. The öpoiopepfj in the body are composed of 
homogeneous parts. Thus all the parts of flesh are flesh, all those of 
bone are bone, and so on. 
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and the aladrjrqpiov. Thus the required conditions of 

perception are established (see further, §§ 31-34 infra), 

Aristotle's § 28. Aristotle rejected the nafve materialism of E m p e -

asdis- docles and Democritus^. H e also rejected the sensational 
tinguished scepticism of Protagoras. H e took a middle course,jhold-
from the . , ... . n -i 1 . . 1 1 
material- m g that thiugs potentially perceptible exist in themselves, 
ism of Em- -ŷ hiig faculties or potentialities of perception ' exist' in our 
pedocles '̂  '̂  -̂  
and Demo- Organs. It is not true, he says ̂, that nothing would exist if 
bomihe t̂ were not perceived. Yet when perceived it is by virtue 
sensa- of its form, not of its matter, that it is so; and for us its form 
idealism of is due to the act of mental apprehension which perception 
Protagoras. jnvolves. A t the actual m o m e n t of perception the thing 
basis of the ^«« percdved and the organ qua perceiving, are so related 
of eMh ^^ to be, in form, an unity. H e did not, with the early physio-
sensory logists, regard the sense-organs as mere Channels by which 

p^^cal the elements of things outside are conducted into the 
constitu- organism, and so the things are known ^.7 W e do not take 
tion of the . ̂ , , , , r r , • -' » 1 
organ. The m the matter but only the form of things. A s the noetic 
fiindamen- goul is the röiros or elbos elb&v, i. e. the place or form of 
tal con- ' ^ 
trarieties forms, SO each faculty of perception in the sentient soul is 
tt^7our ™ an etSos alaOrjT&v, a form of objects of sense *. But each 
elements, sensory orgau by its elementary Constitution is or exhibits 
thephysi- •; ^. <^ f V ir j- • • * 
cal basis a fxeaorrjs, I.e. it can present itsdf as a discriminant 
°̂ *'̂ bTtir ('̂/'̂"f'̂) between any two hia^opai within its province. 
of percep- Thus the faculty of touch, in virtue of the Constitution 
''°°" of its organ, distinguishes^ between any two degrees of 

heat, or, as Aristotle says, between hot and cold. This 
jieaörrjs, however, is, on its physical side, derived from the 
proportion in which the o-rotxeia are combined in the organ. 
In every organ the four elements, earth, air, fire, water, are 
combined. These elements are endowed with the funda

mental contrary qualities of heat, coldness, fluidity, solidity, 

* Notwithstanding that Empedocles (cf. § 30 infra) admitted that 
the XrSyos T̂ t pel̂ eas Constituted the true ^vais of things, his 
position was to all intents and purposes materialistic; he did not 
distinguish form from matter. " See note 3, p. 229, supra. 
° 431'' 29 ov yäp ö XiOos ivrfj ̂ /'UX̂  öXXa to el8os. Cf. 429* 28. 
* 432* 2 ä vovs el8os el8äv (cai r; ataßrjais ei8os alaßrjräv. 
" tA yäp peaov KpiriKÖv, 
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which are so rdated as to produce in the elements a funda

mental Community of nature, whereby their /̂ et̂ is is pos-

sible^ In virtue of this Community they are capable of 

affecting, and being affected by, one another. The same 

qualities and elements form aiadrjrd as form aladrjriKd. 

When, therefore, a given aladrjröv, e.g. a certain temperature, 

affects its aladrjriKÖv, e.g. when a warm object affects the 

sense of touch, what happens is this: the Oeppiöv of the object 

works upon the organ, .producing in the latter an äXXoiiaais, 

by which the temperature of the organ gradually becomes 

assimilated to that of the object. This physical äXXoiioais 

IS the sine qua non of perception; when it is complete, then 

TÖ axaßrjTTjpiov evepryei: then we perceive the object as hot. 

But it is not qua fire internal (in the organ) and external 

(in the aladryröv) that organ and object come into the 

relation of patient and agent; it is rather qua containing 

contrariety. The organ is relatively cold, the object rela

tively hot, and this contrariety flows from the common 

Constitution of organ and object^. The four elements 

have aflSnity with one another, and are capable of fteifts, 

just because of the contrjuy qualities which they each pos

sess. Earth is cold and dry; water is cold and moist; 

air is hot and moist; fire is hot and dry. Thus each of 

them has one quality contrary to one of each other. But 

contraries, though opposites, are opposites in the same 

genus. Hence the fundamental Community. Thus for 

Aristotle, as for Empedocles, but in a different way, the 

fact of the organs being composed of the same elements 

as the objects is the ground of the äXXoLtüais in which 

perception consists. 

§ 29. The sensory organs then, like the organism in Sensory 

general, are composed of the four elements. W e are told ̂  SstTf tiiT' 

^ 331* 12 seqq. ort arravra irecfrvKev eis SXXrjXa /leraßdXXeiv, cj)avepöv' ij 
•yap yeveais eis ivavria i^ evavriav, rä Se aroixeia irdvra ex^i ivavricuaiv irpos 
aXXijXa Sta to ras 8ia<}>opäs ivavTias elvai. 
* 441'' 8—15 irdaxeiv yäp irecjxvKevrä vypäv &airep Kai roXXa vrrä tov ivavrlov 

... 3 p^v ovv irvp Kai fj yfj ov8ev irirpVKe iroielv Kai irdaxeiv ov8' oXXo ov8ev, 
y 8" fnrdpx^i ivavriörrjs iv cKaara, ravrg irdvra Kai iroiovai Kod irdaxovai, 
8 302» 21-3. 
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four ele- that adp^ (which, plus rb hrös, is the organ-medium of 

wions° touching) contains potentially both earth and fire. Again ̂, 
propor- it is not enough when defining aäp^ to State that it is 

äpoiopeprj a avvdeais öf fire, earth, and air ; w e should also determine 
of which the Proportion in which the elements are combined in it. 
Organs con- '• '̂  . 
sist are Moreover ̂  all mixed bodies, such as exist in this world, 
coimfositê  contaiu in their composition all the simple bodies: earth, 

water, air, and fire. This is proved by the process of 
nutrition in the case of animal bodifs ; for all such bodies 
are nourished by food, which consists of the same elements 

of which they are composed. T h e tissues {öpLowßeprj), of 

which the organs are built ̂  are formed of water and air 

by the agency of the hot and cold, which are the active 

principles, the dry and moist being the passive, in elemental 

Compounds *- T h e nutrient process in animals has as avvaC-

Tiov the activity of the fire in their organisms ̂- There are 

in the aladrjaeis^ fire, earth, and the other orotxeta. For 

the sense of touch not only earth but fire is indispensable', 

since by this sense w e discern the hot and cold, as well as 

the other opposites of which adp^ is a Xöyos *-

True 0tJ(Tts § 30. The Xöyos of the mixture of elements in a body 

thê ati/in ̂^ that which constitutes its true nature. Empedocles was 
which the led by'the constraining power of truth itself to declare 

are com- that the ovaia Ot <f>-uais of Compounds like darovv consists in 
bined in lt. .(.ĵg \öyos rfjs pieî eios avr&v, not merely in some one, or two, 

this ratio, or three, or even all, of the elements of which it is com-

outeide'and Posed. This Xo'yos has an origin altogether outside the mere 
beyond ingredient elements. T h e hot and cold operating on the 

' dry and moist could produce in these the qualities {irdßrj) 

of hard, soft, and so on, but not the proportion which 

is the distinctive feature of a natural body. This pro
portion or Xöyos is, in individual living bodies, derived 

from 6 yevvTTjaas b hreXex^ia &v, which (or who) is its efficient 

cause ̂''. Discussing the sense of touch ̂t̂  Aristotle says that 

t 642" 23, Plat. Tim. 82 c. " 334* 31-335* 12. 
' Cf. 647a 2 seqq. * 384* 30, 378'' 10. ° 416» 12 seqq. 
" 417* 4-5 where alaßfjaeis = alaßrjrfjpia. 
' Cf. Plat. Tim, 31 B-C; Arist. 435» 11-24. ' 429*' 14-
° 642" 17-24. 1° 734'' 28-36. " 423» 12-424» 15. 
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the animate body cannot consist of air and water alone. 

It must also contain something solid {arepeöv ri). Hence 

earth, too, must be an ingredient in it. Such is the case 

with adp^ and its analogue. A s we perceive objects of 

sight and smell through their proper media, air and water, 

so w e perceive the objects of touch through the medium of 

the flesh, with this difference between the cases, that w e 

perceive the former at long distances from the organism, the 

latter only close by it. The adp^ then is, by virtue of the 

yrj contained in it, the organ and medium (or organ-medium) 

of touch, qua discerning hard and soft; and by virtue 

of the irvp, it is the organ and medium qua discerning 

differences of temperature. The objects of touch are the 

hia<f)opai of body qtm body; those, that is, by which 

the Clements themselves are distinguished, viz. hot, cold, 

solid, fluid. The organ (says Aristotle) which perceives 

these is that of touch. T o perceive is to be passively 

affected in a certain way. The organ is potentially such 

as the object is actually. In touching, therefore, the 

organ is potentially, while the object is actually, e.g. hot or 

solid. If the organ or its medium (e. g. the flesh of the 

hand) be qualitatively like in temperature with the object, 

the latter cannot produce the requisite äXXoicaais, and w e 

perceive the object neither as hot nor as cold; and so it is 

moreover with the perception of solidity. In touching, as 

well as in exercising the other senses, the percepts, to begin 

with, present themselves as 'extremes' {virepßoXai), between 

which the aladrjriKÖv comes as a mean. This capacity of 

the aladrjriKÖv to present itself as a mean, so becoming 

a hijvapiiŝ  KpiriK-Tj—a faculty of 'discerning' between the 

contrary poles of quality involved in the aiadrjrd, is, as w e 

have already said, rooted in the Xo'yos of the elements which 

constitute the organ. The organ of touch is not absolutely, 

or per se, hot or cold, or hard or soft, but a mean between 

all pairs of differences coming under either category. 

§ 31. The media of the organs of touch and taste are Media in-

altogether internal to the body. That of touch is the extoaT'^ 

^ Cf. 99* 35,432» 16. 
BEABE R 
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to the aöp^ (with the skin), which covers or forms the periphery 
organism. ^j. ̂ j^^ body; that of taste is the' potentially moist' adp^ of 

external the tongue. T h e organs of seeing, hearing, smelling, have 
media have ,. , , , i i , i i , 
affinities media extemal to the body; but though external, these 
with the media have a peculiarly close relationship not only with the 
organ, on r j rr j 
the one objects ̂  but also with thdr respective organs, so that they 
m t h e ^ ' have their internal lodgment or representation in every case 
other, with within the bodily organ. Thus the organ of hearing has air 

as external medium, but a portion of air is also lodged in, 
or built into, the organ itself^. T h e organ of seeing has 
the diaphanous for its medium. Externally this is the air: 
but internal to the organ there is a cell füll of water ̂. 

This water as internal medium co-operates with the air 

as external, for both act visually in virtue of their common 

property rb bia<l)aves. It is not easy to gather a definite 

idea respecting the internal and external media of smelling 

from the various statement of Aristotle respecting this 

sense. In the case of animals which respire he regards the 

medium of smell as air. This externally is affected by 

the odorous object and transfers the affection continuously 

to the olfactory organ, by which it is then inhaled and 

conducted to the ' point of sense.' Thus for such animals 

air internal and external to the organ constitutes the 

medium of smell. But for the class of animals which do 

not respire some different medium must be assumed. Fish 

can smdl, as can other subaqueous creatures. ConsequenÜy 

Aristotle infers that the c o m m o n medium of smelling in 

the case of all creatures which possess this power is ro 

biacpavh—not, however, as such, but qua capable of absorb-

ing or contracting the effect of eyxviios vypörqs *. A t all 

events, the medium of smell and the essential constituent 

of the organ of smell consist either of air or water ̂, i. e. of 

c o m m o n elements. 

• e. g. the colour of objects is the 8ia<f)aves in them. 
2 4201* 9. 
" Anatomy had not taught Aristotle to distinguish two cells. 

° fj pev yäp KÖprj uSaror, fj 8' aKorj depos, ^ 8' oa(j>pi]ais ßarepov rovrav, 
425» 4. 
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§ 32. There is one passage ^, however, in which Aristotle Aristotle's 

speaks with apparent decision, and in a very different way, siŝ tency 

of the Constitution of the olfactory organ and of its object. ('•«»̂  or 
o • 1 <• 1 • apparent) 
b u m m i n g up at the end of a long polemic against as regards 
Empedocles and Plato, w h o regarded the essential part ̂ *̂j ̂ ^̂ ĵ̂ "" 
of the Visual organ as consisting of fire, Aristotle, having stituent 
corrected what he thought amiss in their views of the eye, theorganof 
as well as in those of Democritus, proceeds as follows: smelling. 

' If the facts be as here stated, and if w e must refer the 

essential part of each of the sensory organs to some one 

of the elements, w e must suppose that in the visual organ 

this consists of water ; in the organ of hearing it consists of 

air; while in that of oacpprjais it consists of fire ̂; for what 

oa^prjais is actually this ro oa^pavriKÖv^ is potentially. Since 

it is the object {alaßrjröv) that causes the faculty {aiadrjais) 

to actualize itself, the faculty or its organ must possess, to^ 

begin with, the corresponding potentiality*. N o w odour, 

the object of oa^prjais, is fumid evaporation, which arises 

from fire.' T h u s the organ of smelling is potentially hot, i.e. 

potentially it possesses the quality of fire. H e n c e this organ 

has its proper place near the brain T h e essential organ of 

touch (rö artriKÖv) consists of earth; and that of taste is a 

form of touch. H e n c e the organ of these two lies near the 

heart, which is a counterpoise to the brain, being as it is the 

hottest, while the brain is the coldest, of the bodily parts^-

1 438I' 16-439» 5-
* Bonitz, Ind. Arist. 538» 30, appears right in his Suggestion that in 

irvpäs Se rfjv oacj)prjaiv, 438'' 20, the last Word = Organ of oatfrprjais. The 
course of the argument which follows requires this; though it is 
awkward that in the same line oo-̂ pijo-ij is also used to mean the realized 
perception. 
' =TfjV oacpprjaiv, 43^'' 21. 
* If when actualized in Saipprjais it is actually hot, it must prior to 

such oo-0p?;o-is be potentially so. 
° There are involved in this passage several difficulties for readers 

who expect or wish to find Aristotle in his writings perfectly consistent 
with himself. Eirst, the assertion that öapfj is 'fumid evaporation' is 
vehemently contradicted, 443=' 21 seqq. Next, the assertion that 
oa<f>prjais is essentially fire is opposed to 425" 5 ̂  S' Sâ prjais ßarepov 
Tovrav (sc. de'pos fj v8aTos). Finally, in this latter passage also we 
read rä 8e irvp 5 ovßevos § Koiväv irdvrcüv, which denies that irvp is the 

R 2 
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Apparent § 33. Since the organs of touching and tasting have, 

sistencies according to the various Standpoints from which Aristotle 
explained. regards t h e m — t h e current or populär, and that which he 

the term approved of—either no m e d i u m or n o external m e d i u m ; 
aiaerjTTjpia. ̂ j^j since moreover the organ of touch is either (according 

to the populär view) distributed all over the periphery of 

essential constituent of any particular organ of perception, while 
here it represented as potentially constituting fj äacjyprjais. The argu
ment of Bäumker {op. cit., pp. 47-8), assented to by Neuhäuser 
{Arist. Lekre von dem, sinnlicken Erkenninissvermögen, p. 21), 
Zeller (Arist. ii, p. 63 n. E. Tr.) and others, that, the particle el 
being read, as it probably should be, before 8ü in 438* 17, we may 
regard the whole passage as written by Aristotle from an alien stand
point, does not carry conviction. Nowhere does Aristotle object to the 
principle which connects the separate organs of sense, respectively, with 
certain elements as essential constituents. O n the contrary he accepts 
it, and makes it the basis of his argument, e. g., in 647* 9-14. The 
main objection urged in de Sens. ii. is to the fact that Empedocles, 
Plato, and probably others (including e. g. Alcmaeon), regarded the 
eye as constituted of fire; for that they found a difficulty in making 
the five Organs Square with the four elements 437* 21, does not contain 
an objection against this general principle; nor does Aristotle explicitly 
recur to the latter point, on which his difficulty was as great as theirs. 
But his dogmatic assertions here that rö äirriKÖv consists of earth and 
TO öa(t>pavTiKÖv, or ̂  8a<f>prjais, of fire, are scarcely to be reconciled with 
the Statements ofthe de Anima (425* 5-6,435* 11 seqq.). And besides 
this, the explanations of oo-^^ here and later in the de Sensu (443* 
21 seqq.) are irreconcilable with one another. The best way of 
getting over the difficulty is to suppose that he does not mean to say 
that the äirriKÖv consists of earth alone, but only predominantly; which 
is certainly what he means in other places. But with regard to öâ prjais 
or tö öacßpavriKÖv this is not effectual as a Solution. Such discrepancies 
as remain, however, may be explained either on the hypothesis of 
interpolation, or on that of a change of views on the part of Aristotle. 
The de Sensu seems to contain preliminary essays on certain subjects of 
the larger work de Anima, which may therefore (notwithstanding many 
references, e. g. 436" i seqq.) be regarded as possibly later. It is not 
to be supposed that Aristotle in his earlier works held the same views 
as in his later; any more than that Spinoza, while stiU a follower of 
Descartes, held the views of the author of the Etkica. H e doubtless 
passed through a long process of mental development, and the many 
works connected with his name, even when they are, like the de Sensu 
and de Anima, of unquestionable authenticity as a whole, could not be 
expected to be everywhere in agreement with one another. As well 
might one expect to find in Kant's early essays the' Copernican thought' 
of the Critique of Pure Reason. See infra, pp. 245 n. 3, 248 nn. l and 2. 
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the body, or (according to his own view) vaguely regarded 

as evTÖs rt; there are several passages in which these 

organs of non-mediated perception, or rather of perception 

by contact [or quasi-contact; vide Tovching, § 13], are set 

in contradistinction to the others, and the name alaßrirrjpia 

seems almost appropriated, for the time being, to the latter. 

Thus ̂ , at the beginning of the third book of the de Anima, 

having declared that w e perceive by touch all the tangible 

qualities of body, and that, when w e perceive the other 

qualities, w e do so by organs which act through media 

composed of the elements, Aristotle proceeds to treat these 

mediated organs as if they alone were called aladrjrrjpia. 

H e expressly asserts that aladrjrrjpia are composed only of 

air and water—as if the organs of taste and touch were not 

alaärjT-qpia at all, or as if, being aladrjrrjpia, they could be 

regarded (in defiance of the fairly consistent teaching of 

other places) as composed solely of air and water ̂. But in 

this place w e must remember that the organ or organs 

which act by contact have been already sufficiently dealt 

with in the opening lines ; and that the aladrjrrjpia referred 

to in the sequel are only those which perceive biä räv jierâ v, 

i. e. by external media: viz. those of seeing, hearing, and 

smelling. These of course m a y be declared to consist 

essentially of air or water; for the contrary qualities of fire 

and earth (the remaining elements) are only perceptible 

by rö airriKÖv, and cannot be essential constituents in organs 

destined to act through external media, and not by contact 

with their objects^. T h e moisture in which the object of 

^ 424*" 21 seqq. ^ 425» 7-9. 
' It seems inexplicable how one who is so well acquainted with 

Aristotle as Bäumker should in his otherwise excellent work Bes 
Aristoteles Lekre von den äussern und innern Sinnesvermögen, 
pp. 47-8, where he endeavours to rescue Aristotle from inconsistencies, 
assert that the only media are air and water. 'Luft und Wasser 
sind und bleiben die bevorzugten Stoffe, welche einzig and allein, wie 
als Medien, so als Grundmaterie der Organe auftreten.' This state
ment is based upon a contracted view of the matter, in which 
Bäumker overlooks the fact of adp^ being a medium, and omits to 
look beyond what is contained in de An. iii. i. 424'' 30-425̂ ^ 9. More
over, he does not see that even there, rä äirriKÖv being disposed of, the 
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taste must be contained, if it is to affect the organ and 

so be perceived, is not an external m e d i u m . For tasting 

contact is always necessary*, and this moisture is äirröv 

Tl. Taste, therefore, has n o external media, but only the 

s a m e m e d i u m which touch, of which it is a form, possesses. 

Taste is a kind of touch, but with a certain distinctive power 

of its o w n . 

N o sense § 34. There exists no sense beyond those k n o w n to us as 

beyond the ' t^^ five senses*.' T h e argument b y which Aristotle tries 
alaßrjrfjpia whose essentials are air and water are only those of seeing, 
hearing, and smelling. H e also overlooks the argument aide An. iii. 13 
(435* II~''4) in which, while showing that rä roxi fmou aäpa cannot 
be äirXovv, or composed solely of any one element, Aristotle proves 
that earth and fire are elements in the organ of touch, whose 
medium is adp^. As regards the question whether the only media 
are air and water, we have above said more than enough to show 
that whereas, indeed, air and water are the sole extemal (i. e. extra-
organic) media, they are not the sole media, earth and fire being 
essential constituents of <rap|, the intra-organic medium of touch and 
taste. Further untenable assertions of Bäumker here are {a) ' that it 
is in the medium not in the organ that the perceived affection which 
is potential in the alaßrjröv per se is first actualized' ('Erst in jenem 
Medium tritt die wahrgenommene Affektion, die in dem Gegenstande 
an sich nur potentiell angelegt ist, aktuell auf), {b) That according 
to Aristotle (differing in this from the ancients) ' the organs are not 
brought into relation with the objects as such, but the qualities of the 
objects must correspond to their respective media' ('dürfen die Organe 
nicht zu den Objekten als solchen in Beziehung gebracht werden, 
sondern ihre Beschaffenheit muss den zu ihnen gehörigen Medien 
entsprechen'). With regard to {a) we may remark simply that 
a irdßos in the external medium, as such, is as yet no percept at all; 
not having affected the organ, it produces no ataßrjpa. To do this, it 
must have affected the internal medium, and so the organ, of sense. 
With regard to {b); if the organ is not to be brought into relation with 
the object as such, what, we may ask, is the purpose oide An. ii. 5,416'' 
35-418* 4, which is devoted to the discussion of the question whether 
like is perceived by like or unlike by unlike, and concludes thus: to S' 
aiaßrjTiKÖv 8vvdpei iariv oiov ro alaßrjräv fj8rj ivreXexeia, Kaßdirep etpijrai' 
irdaxei pev ovv ovx opoiov ov (sc. ro aiaßrjTiKÖv), ireirovßäs ö' äfioiarai 
Kai eanv olov «civo? The passages quoted by Bäumker to justify 
his views on the above points are far from adequate to their purpose. 
But we cannot here go into the details of a füll discussion. 
^ 422* 10-14, 
^ 424''2i-42S» 13. Though Aristotle here names them 'the five,' he 

was, as we have already seen, perfectly aware that touch is differentiable 
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to prove this most diflicult proposition is obscure, but may so-called 

be outlined thus. Assuming ̂  that there exists no body '̂^ ̂ ^̂ . 

or affection of body other than those known to us in this Aristotle's 

world ̂ , our present five senses m a k e all the bodies in this fof^his"' 
sphere accessible. Hence if w e assumed any further sense, conclusion. 

it would either have no object, or would merely duplicate 

some existing Sensation ; either of which suppositions would 

be intolerable. Therefore no further sense beyond the five 

is to be assumed. 

T h e stress of the argument is laid by Aristotle on the 

second proposition, viz. that our present senses give us 

the perception of all known bodies; which is thus proved» 

T h e four elements are the basis of all existing acäjxara and 

their irdßrj. In our bodily organs of perception, and the 

media through which they act, all the elements are 

functionally employed; hence by their elementary Con

stitution our present organs bring us into acquaintance 

with all the bodies and affections of bodies in the world. 
If a particular aladrjais were lacking, this could be only 

because its fitting aladrjrrjpiov was so. But no aladrjrrjpiov 

which would be of service for actual perception is lacking. 

Hence w e possess all the alad-qaeis, and there is none beyond 

'the five.' T h e proposition that our present organs by 

their elementary Constitution m a k e us acquainted with all 

acüjiara and their irddrj is shown to be true as follows. All 

possible qualities of body are exhausted in two classes, 

those perceived through external media and those not 

into several senses; especially into those of temperature (the per
ception of the ' hot and cold') and of pressure and resistance (the 
perception of the 'hard' and 'soft,' 'solid' and 'fluid'). Thus Reid 
was not, as Lord Kelvin {Populär Lectures and Addresses,' The Six 
Gateways of Knowledge,' p. 262) says, the 'first to point out the 
broad distinction between the sense of roughness or resistance and the 
sense of heat' 
t This assumption, of course, involves a petitio principii: for if 

there were other bodies with other irdßrj there would have to be 
other alaßfjaeis. 
* 425* II-I3 el pfj Tt erepov ean {=exists) aäpa Kai irdßos S pijßevös 

ian räv ivravßa aapdrav. This assumption, although not mentioned 
tili the end, is the major of the whole deduction. 



248 SENSATION IN GENERAL 

so perceived. Touch and taste give us knowledge of (or 

the faculty of knowing) all possible tangible qualities, i. e. 

all those which do not require an external medium. The 

remainder are perceived by the remaining senses ; for their 

organs consist of the elements which constitute extemal 

media, viz. air and water. All the externally non-mediated 

aiadrjrd are äirrd: and ä^jj per se is capable of perceiving 

all these. Touch has its organ and medium framed 

essentially of earth and fire, which, through their irdßij, 

represent to us the bia(j)opai of a&p,a qua a&jia. Thus, so 

far as these two elements go, nothing that exists in our 

world is unprovided for b y touch i. T h e externally 

mediated aladrjrrjpia, on the other hand, provide for the 

perception of the non-tangible properties of things; and 

this they do b y their being essentially constituted of air 

and water, which are the only elements capable of serving as 

external media. But they are sufficient, for they mediate 

for all aiadrjrd not already provided for through touch. 

T h u s either mediatdy or immediately (or rather by media 

external and internal, or media internal only) access is given 

US, by our organs of perception, to knowledge of all the 

bodies and properties of body which exist in our world, of 

which w e can form any conception. Hence no other aiadrjais 

is to be assumed^. T h e higher animals possess already 

^ In 425» 5-7 we read that fire ' either belongs to no one of the three 
externally mediated organs, or eise it belongs to all alike,' since it hes 
at the root of life and Sensation. Earth, too, has no special connexion 
with any of these three sense-organs, though it lies with fire at the 
basis of touch. Thus earth and fire are related to the three externally 
mediated organs just so far as these are related to the organ of touch 
(see § 23 and §§ 28-9 supra). 
^ W e must suppose that Aristotle regards rä äirriKÖv throughout this 

passage as including both taste (of which nothing is expressly said) 
and touch. W e must further bear in mind that (for reasons already 
given), when an organ is said to be composed of water or of air, this 
only means that in its composition the water or the air is the ingredient 
essential for its function, the latter depending on the Xoyos or ratio which 
either bears to the other elements in the organ. To imagine Aristotle 
saying that one single element could constitute any sensory organ, or, 
indeed, any other part of the body, would be to imagine him throw-
ing overboard the teaching of his Physiology and Physics, 
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all the aladrjnjpia that are efther {a) possible in point of 

Constitution from the four elements, or {b) requisite for the 

perception of existing adßara and their irddrj. T o restate 

the points of Aristotle's argument more briefly. O u r 

faculty of perception in general (rö aladrjriKÖv) is equipped 

with the needful means of perceiving all aiadrjrd. It has, 

b y äcp'q, the means of perceiving all which do not need 

an extemal medium, i. e. all whose bia^opai belong to body 

qtta body, and characterize the two oTotxeia, fire and earth. 

It has, b y organs constituted of air and water, the m e a n s 

required for perceiving all the aiadrjrd which do need an 

extemal m e d i u m : i. e. those whose biacpopai do not depend 

on fire and earth. N o aladrjröv, therefore, remains inacces-

sible to perception with our present senses ̂. 

^ In the parenthetic words 424'" 30 exei S' ovras to 425* 2 Si' dpcjwlv 
Aristotle shows how it is conceivable that there should be a reduction 
in the number of alaßrjrfjpia, or a duplication of alaßfjaeis or (what 
comes to the same thing) of alaßrjrä; but leaves it piain that in no 
such case could we imagine the list of our alaßfjaeis to be usefully 
increased. For (a) we can conceive one alaßrjrfjpiov so constituted 
as to perceive two heterogeneous alaßrjrä; as, for example, if air 
is medium for both i/̂ d̂ oj and jtP°°) t̂id 'f 't be necessary that an 
alaßrjrfjpiov essentially of air should perceive both of these. Again 
{b) we can also conceive two alaßrjrfjpia so constituted that either 
might perceive the same alaßrjröv as the other; as, for example, if air 
and water are each a competent medium of XP""» ̂  person with two 
organs essentially consisting the one of water, the other of air, should 
with either perceive XP""- Btit neither {a) nor {b) would point the 
way towards an increase in the list of useful alaßfjaeis. The former 
would give us the same two alaßfjaeis and alaßrjrä as we have, only by 
one organ instead of two. The latter only brings us to the conception 
of two different organs employed in giving us one and the same ataßrjais 
or tdaßrjräv. 
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The 
sensus 
communis, 
the syn
thetic 
faculty of 
sense. Its 
functions 
(a) discri
mination 
and com
parison, 
(J>) percep
tion of TO 
Koivä, (c) 
conscious
ness of per
ception, 
(d) Imagi
nation 
(reproduc-
tive), (e) 
memory 
and remi-
niscence, 
(/) sleep 
and dream
ing. The 
presenta-
tive part of 
Sensation 
attended 
to by the 
pre-Pla-
tonics, 
the repre-
sentative 
not so 
much. 

§ I. W e now come to one of the most interesting por

tions of the ancient Greek psychology—the theory of the 

faculty of synthesis at its earliest stage. The name which 

heads the chapter is a translation of the term koivv aladrjaiŝ , 

which was used first by Aristotle for this faculty. It is 

necessary here, as before, to consider how much of what 

he had to say regarding it was to be found in the specu

lations of his predecessors. As, however, these did not, 

at least until Plato's time, undertake the discussion of the 

faculty of synthesis as such, we must content ourselves with 

stating the functions ascribed by Aristotle to the koivtj 

ataßrjais, and seeing how these functions were dealt with 

by preceding psychologists. T o this department of irvxv, 

then, variously named by him ̂  koivt) aXadrjais, rb Kpivov, 

rö irpärov aladrjriKÖv, he assigned {a) the power of dis

criminating and comparing the data of the special senses, 

all of which are in communication with it; {b) the per

ception of the ' c o m m o n sensibles,' ra Koivd, of which the 

principal are Kivrjais axrjp.a äpiäpibs pxyedos and xp°^°^! 

{c) the consciousness of our sensory experiences, i. e. the 

po w e r b y which w e not only perceive, but perceive that w e 

d o s o ; {d) the faculty of Imagination, i. e. reproductive 

Imagination—rö (pavraariKÖv; {e) the faculty of m e m o r y and 

reminiscence, jxvrjßrj koI ävdp.vr)ais; and (/) the affections of 

sleeping and dreaming. T o ascertain, therefore, h o w m u c h 

of Aristotle's theory respecting this had been anticipated, 

w e m u s t survey the works of his predecessors. A s they 

d o not (until w e reach Plato) distinctly formulate the idea 

of a synthetic faculty, w e can only examine w h a t they m a y 

have done to explain the various p h e n o m e n a of m i n d above-

mentioned as attributed b y Aristotle to the agency of the 

^ Though Aristotle uses this actual term but seldom (cf. 425* 27, 
450" 10, 686* 31), often employing equivalents like irpärov alaßrfriKÖv, 
&c., yet as a convenient name for an important conception it was 
generally adopted by his followers, and in its Latin form continued to 
play a great part throughout the psychology of the Middle Ages. 
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Koii/^ aiadrjais. We shall find before Plato very little in 

the remains of the old psychologists on this important 

subject of synthesis. W e have already recounted what they 

had to say of the special senses and Sensation generally; 

and from this it is clear that they did not neglect the 

presentative department of psychology. A s regards the 

representative, however, they do not seem to have taken 

nearly the same pains. They referred the above-named 

functions to ̂ xv> °^ vovs, in a vague and general fashion; 

feeling perhaps that these functions were too complicated 

and obscure for treatment in detail with any prospect of 

success. Before Plato, moreover, we find no record of any 

serious psychological treatment of memory or imagination. 

§ 2. Owing to the parallelism in Aristotle's theory Semus 

between psychical wholes and parts, the consideration oi'^"^^"" 

the sensus communis will divide itself into sections corre- studied 

sponding to the divisions adopted with reference to each fun°tion 
of the special senses. This, their common centre, has its f°d organ, 

function and organ, its objects, and its medium, and will and its ' 

have to be investigated with reference to each of these. "^^v,"' 
° just like 

A s we have premised that none of the pre-Platonic psycho- each par-
logists distincüy conceived such a subject as this, our̂ ĝ gg"̂  
treatment must (following such records as we possess) be 
of a piecemeal character, according as we find reason to 
suppose that each, or any, of the writers with w h o m we 

have to do, took or would naturally take a particular view 

of any of the functions of the common sense, or ascribed 

any of them to some particular organ. 

Alcmaeon. 

§ 3. Of the function of a sensus communis, or of synthetic Alcmaeon. 

function in general, Alcmaeon had no distinct idea, as „enf bT 
far as his remains and the testimony respecting him can him of 

be trusted for Information. W e know, indeed, that he is ft^nction'^ 

said to have distinguished sensibility or sense-perception ̂'*̂ '' 
, , ., r, \ r . , i . / ̂  /• r \ ̂  , . intellectual 
{aladaveaßai) from intelligence {ro ̂ viivai)f-and to have or sensu-
confined the possession of the latter to human beings. But ?°̂ " ^̂ '̂ 
he has left no evidence to show where he regarded aladrjais implication 
as ending or ^veais as beginning, or how he would °4'word 
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(vvihai = distinguish these. Except, then, for the form of this word 

gence'; so ^vveais, which implies synthesis in its notion, and seems 
seeming c^ to ascribe it (as Plato did) to understanding, w e have no 

to ascribe ' hint that Alcmaeon paid attention to it. Its importance 

fun'tk)!'̂  remained submerged under a familiär name, and it eluded 
las Plato discussion. A s little do w e k n o w of any Classification of 

under° objects of sensc-perception by him in which he would 
standing. distinguish the data of special from those of 'common' 

would for sense. If, however, he had had a conception of this sense, 
him (as ^e would probably have assigned the brain as its organ. 

Plato) There can be no doubt that he silently included the 
have been functious of the c o m m o n sense under those of ivveais, and 
organ of 
synthetic W C have abundant evidence that for him the brain was the 
Sleepmg— Organ of intelligence, and that, moreover, all the several 
a pheno- aladrjaeis are connected with it and cannot discharge their 
which functions if their connexion with it is disturbed .̂ Sleeping 
depends on (^hich accoi'dinsf to Aristotlc is an affection of the sensus 
the blood. ^ . , , ,. ,, /- „ 

communis) results, according to Alcmaeon (as well as to 
his successors, including Aristotle), from the retirement 
of the blood into the larger blood vessels, while ' waking' 
(i. e. füll consciousness) returns after its rediffusion ̂. This 
might seem to imply that for Alcmaeon the blood would 

have been the chief organ of consciousness. But w e know 

that Sensation was for him impossible without the co-opera

tion ofthe lyKi^aXos with each sense; and therefore, most pro

bably, as Siebeck ̂  remarks, it is to this organ that he would 

have assigned the consciousness of Sensation, which Aristotle 

ascribes to the organ of the sensus communis, viz. the heart. 

' Theophr. de Sens. § 26 äirdaas Se tös alaßfjaeis avvrjprfjaßai ira>s irpos 
TOV iyKecjiaXov, 8iä Kai irrjpovaßai Kivovpevov Kai peraXXdrrovTos rfjV xäpaV 
iiriXapßdveiv yäp touj iröpovs, Si' äv ai alaßfjaeis. Cf. also Plut. Epit. iv. 
17,1, Diels, Box., p. 407, where, however, the term rö fjyepoviKÖv shows 
how far we are from the text of Alcmaeon. This Stoic term is pro
bably derived from the Aristotelean rä fjyovpevov, II13» 6. Plato, no 
doubt, refers to Alcmaeon in Pkaedo 96 B : 6 ras aiaß̂ aeis irapexav toü 
oKoveiv Kai öpäv Kai oa(j)paiveaßai. It is to Alcmaeon and Plato that 
Aristotle probably alludes, 469* 22: Sio koi Soxt» naiv alaßdveaßai rä 
î a Siä räv e'yicê aXov. 
'•' ele rät alpöppovs (jiXeßas, Plut. Epit. v. 24, Diels, Box., p. 435. 
' Gesckickte der Psyckol., p. 103. 
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Empedocles. 

§ 4. W e miss, in the Information which w e have respecting Empe-

Empedocles, anything which would show that he had f°J^^f^ 

a conception of the synthetic faculty as something which conception, 

it was the duty of a philosopher—or even a psychologist— of the ̂ "'' 
to discuss; for to reason from his metaphysical conceptions «ecessity of 
/.,, j - , , . , , r . ^ synthetic 

Ol <piAia and j;etKos to psychological analogues of synthesis faculty of 
and analysis would be merely fanciful. H e gives no ̂ Each de-
psychological Classification of the objects of sense, and ment «»us 
whatever is to be known respecting his attitude towards ü^in^r^ 
the sensus communis must be altogether, as in the case ""̂ "de us.' 

whatever 
of Alcmaeon, due to inferences more or less doubtful. W e synthesis 
k n o w that for him the blood—more especially that in the '̂ ^̂  P°^ 

^ •' sibly con-
region of the heart—was the seat or organ of intelligence. tempiated 
A s he did not really distinguish sense from reason or „̂ st have 
intelligence ̂, this must show that the blood would have ̂ ^d its 
been.for him the organ of a central faculty of sense had inthew/.sr-
he distinctly formed a conception of this. But w e have'"''*"''^^ 

•̂  ^ _ Clements 
no Information as to h o w he regarded the äiroppoai, which contained 
entered the pores of each sense, as co-ordinated and mar- '̂ 1̂ ,̂̂  
shalled into the service of a systematic experience. H e especially 
does not exhibit a feeling of the need of any such process; the he"^ 
but the blood (in which the elements are most perfectly,''"'*"*«,. 

' r ./ heart. His 
mixed) would, no doubt, have, for him, supplied the organic theory of 
means towards it. In his theory of ' temperaments ̂,' by ̂ ^̂ ĝ ĵ l"̂ "̂ 
which m e n possess talents according to the perfection of adverseto 
the Kpäais oi the elements in various parts of the body, he tion'̂ of'̂ ^̂ ' 
seems to betray a singular absence of any perception of ̂  central 
, , - . . r , , synthetic 
the need of systematization of sensory data under some faculty. 
Controlling central power. Aristotle notices this fault in the Aristotle 

° •'• criticizes 
psychology of Empedocles, and complains that he does not the neglect 
provide any central force to combine or keep together and °^l^l^as 
co-ordinate either the various energies or the elemental parts a defect 
' E. Rohde, Psycke, § 464, note 2, holds that Empedocles did draw 

this distinction, though admitting that for him rö voeiv was only 
aapariKÖv n. Cf. Arist. 427* 22. 
* Cf. Theophr. de Sens, § 11. The man who has the elements most 

perfectly mixed in the tongue is the orator; he who has the mixture 
perfect in the hand is the artist, and so on. 
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in the of the souP. The supposition that the blood, especially that 

of Em° °^ around the heart ̂, would, as central organ of perception, 
pedocles. have taken, for him, the place of the heart itself as con

ceived by Aristotle, might seem to be confirmed by his 

theory of sleeping. This affection is produced by a ' sym

metrical cooling of the blood ̂.' The organ immediately 

affected in sleeping is, one would think, the organ of conscious

ness. But this theory of sleeping, as dependent on the blood, 

is common to him with Alcmaeon and Plato, for whom, how

ever, the brain was the central organ of sense-perception. 

Democritus. 

§ 5. Democritus did not put to himself the question— 

what is the faculty b y which the data of sense are 

combined and distinguished, b y which w e are conscious 

of our mental acts, b y which w e imagine, remember, &c. ? 

H e drew no dividing line between aiadrjais and vcnis as 

psychical* entities. For him all knowledge, sensory and 

other, is effected b y mechanical interaction between the 

atoms of bodies and those of the souP. It results from 

efötöXa (or SetKeXa, to use the more general expression) ê codev 

irpoaiövTo. T h e soul atoms were divided or distributed 

all over the body. Notwithstanding this he seems (so 

far as w e can trust our authorities) to have located certain 

mental faculties in particular parts of the b o d y *, and even 

to have anticipated the tripartite division of Plato w h o 

assigned the intelligence, the faculty of energy, and the 

faculty of desire, to the brain, the heart or thorax, and 

' B e An. i. 5. 4^0* 10-13 diropfjaeie S' av Tis Kai ti ttot' eo'Ti rö «vo-
jroioCv aiiTii (sc. rä aroixe'ici), and 4 H * 26—'' 7 irörepov irdaj] voovpev .. .ri 
ovv 8fjiroTe avvexei rijv ̂ X'l" i 
^ aipayäpdvßpäiroisirepiKÖpSiövianvörjpa,Frag. 109,Diels, Vors,p.2l2. 
" Plut. Epit. V. 24, Diels, Box., p. 435 Kardylrv̂ iv toO iv rä a'ipari 

ßeppov avpperpov. 
* H e distinguished, however, between the evidential value ofataßijats 

and voCf, between aKorirj and yvrjairj yväais, Sext. Matk. vii. § 138. 
" iKeivos pev yäp äirXäs ravräv ̂ X'l" ""̂  voCv* rä yäp äXrjßes eivai rä (jiai-

vöpevov, Arist. de An. i. 2, 404" 27. 
' Cf. pseudo-Hippocr. Epistulae ix. 392 L Trepl <t)vaios dvßp., Diels, 

Vors., p. 470, where Democritus is said to have called the brain 
IjivXâ  SiavolrjS', the heart ((capSii;) jSao-iXir, opy5* rißrjvös; the liver (5jrap) 
iirißupirjs a7r(0V. 

Demo
critus did 
not discuss 
the faculty 
of syn
thesis; nor 
distinguish 
sensibility 
from in
telligence, 
as psy
chical 
entities or 
functions. 
He allo-
cated 
certain 
faculties 
of soulto 
certain 
parts of 
the body. 
He is 
credited 
with 
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the liver or abdomen, respectively. He is also credited ^ having 

with a bipartite division of the soul, placing rö Xoyuöv in "trlpa^to 
the thorax, while distributing rö äXoyoi; all over the body. »"d * 

In fact, however, w e can depend very little on Information divfsion̂ f 

Coming from a pseudo-Hippocratean writer of the second ** ̂ °°^' 

Century, or from the Placita, respecting points like this. 

According to the physical principles of Democritus, < 

sense and thought result from emanations Coming to us from 

things and entering the pores of our bodies, but especially 

the pores of the proper organs, penetrating to the atoms 

of the soul, and so in some w a y bringing to our minds 

the ideas of the things from which they have come. Thus 

it is with the perceptions of our waking life; and thus it is 

also that w e dream when asleep. For in sleep, too, eibiaXa 

of things and persons stream into our bodies, or, being 

already lodged in them, then become active, and visions 

of the persons or things from which they originate arise in 

our minds ̂. Sleeping, according to Democritus, is a cooling Sleeping, 

of the heat-atoms of the body, or rather the expulsion, sjon̂ f °" 
under the pressure of the environment, of a certain number a certain 

of them ̂ . This cooling affects the outer parts chiefly, and^eat-atoms 

the vital heat retires to the interior, sc. to the neiehbourhood ̂ ^ ̂ °"^" 
° atoms, 

of the heart. A m i d these vague and indefinite notions w e with con-
cannot discover any inkling of a synthetic faculty by which of°he'iital 
the effects of äiroppoai in the w a y of Sensation were collected heat round 
and arranged for the purposes of systematic experience. 

§ 6. W e might, at first sight, expect to discover, in His 

connexion with what Democritus says of (pavraaia, some XiA^naia, 
clue to his attitude respecting the central sense. But w e give no 

find at once that by ̂ avraaia he does not mean the repro- doctrine 

' Plut. Epit. iv. 6, Diels, Box., p. 390. 
^ Arist. de Biv. per Somn. ii. 464* 5 wairep Xeyei ArjpÖKpiTos etSaXa Kai 

diroppoäs alriäpevos. Cf. Lucret. iv. 747-66 (Giussani), and Plut. Sympos. 
viii. 10, §20 îijai ArjpÖKpiTOs, iyKaraßvaaovaßai rä etSaXa 8iä räv iröpav eis 
rä aäpara Kai iroielv ras Karä räv virvov o-̂ fis iirava(j)epöjieva : from which 
it would appear that the eiSmXa, which are ever Coming when we are 
awake, sink deeply into our bodies, destined in sleep to arise, as it' 
were, 'from the depths' and present themselves to consciousness. 
ä Cf. Arist. 472» 2-15, 404» S-16. 
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of central ductive Imagination, but merely the presentative faculty f 

synthesis °^ ̂ ^̂ ^ faculty whereby things appear, or present themselves, 
onhis j)to US in ordinary perception. H e taught that the' secondary 

u^ean^ quaüties' (as they were called b y Locke) have no objective 
only pre- existence: they are only affections of our sensibility 

He formediaccording as it is qualitatively altered ̂ . T h e same thing 
notheoryof ̂ j^^^ appears {(jiaiveaßai) to US sweet m a y appear to others 

rion, of bitter, &c. A s regards the function of reproductive imagina-

OT^rem?^' *'°^' therefore, which Aristotle ascribed to the Koivfj ataßrjais, 
niscence. w e cannot ascertain that Democritus held definite views, 

any more than as to the Koivfj aladrjais itself. T o complete 

our discomfiture w e are unable to discover that he formu-

lated a theory of m e m o r y or recollection. In no way, 

therefore, can w e find a point of contact between his 

doctrines and that of the koivtj aladrjais oi Aristotle. H e 

seems to have been too m u c h immersed in the details of 

physics and physiology to spare time or thought for the 

more abstract and higher aspects of psychology. 

Anaxagoras. 

Anaxa- § 7. If there is any proposition which m a y be implicitly 

norcon-" believed respecting the teaching of Anaxagoras, it is that 
sistently for him vovs^ was äp.iyrjs, i.e. absolutely free from all 

a theory admixture of the elements ̂  of the juetyjua. This being 
ot sensus gg j)- Jg impossible to understand h o w any principle of 
communis, '• •''•'• 
or synthetic Community could connect it with the material body; or 
sense^ For ̂ ^"^ there could be a Koivfj aladrjais with an aladrjrî piov to 
he could correspond, in which the soul and the infinitude of elements 
no^excep —^fxoiop.epij — should be really related to one another. 
miracle, Only a 'miracle*' could bring about such communion 
make soul - . , , . , , . / - a . , 
and body for Anaxagoras. Accordingly, sleeping—for Anstotle a 
communi
cate with 

communi- function of fj Koiv^ ataßrjais—is for Anaxagoras an affection 

' TTavra irdßrj rijs alaßfjaews alCXoiovpevrjs, e'f §r yiveaßai rfjV (pavraaiai', 
Theophr. de Sens. §§ 63-4. 
^ H e refers to voüs also as •̂ vxfj: cf. Arist. 4041" 1-3, Schaubach, 

Anax. p. 113. This he did probably when descending from the 
teleological to the mechanical standpoint: the ground of Socrates' 
complaint against him. 
' Cf. Arist. 405a 16, 429°' 18. 
* Cf. Eurip. Frag. 1007 (Nauck) ö vovs yäp fjpäv ianv e'i/ Iküotcö ßeös. 
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of the body only, not of the soul ^, an opinion to which one 

he was probably led a posteriori hy the activity of the^g°*ngi5_ 

mind in dreams as well as a priori by this theory of vovs *°'' Anaxa-

(or V̂ x»?') a-V-vyrjs. Yet, despite this theory, Anaxagoras fffection"of 
appears to have held an exoteric form of his doctrine ^°*^ °."̂y-
r , , . ... ,. ,.,. Censonnus 

Ol yux'?! lifi which, as his final causes were displaced says (or 
by mechanical causes, so his views of soul approached ^^^\^° 
somewhat nearer to those of ordinary psychology. His it is very 
teaching respecting the special senses shows traces of this. that h" 
Can we, even from this standpoint, discover in him any connected 

evidence of a doctrine of synthesis—of the faculty by which senses with 

the data of the several senses are combined and distin- ^he^onl" 
guished? If so, what would for him have been its organ? principle 

W e saw that, in explaining the faculty of hearing (0x077), musTfor̂ '̂  
he regarded i/fo'0os as making its w a y axpt roS eyKe^dXov. l̂ ™ l̂ v̂e 

Censorinus teils us that Anaxagoras held the brain to be the or ij/vx'n 
source of all the senses". It seems at all events certain that *̂ '̂ i"g 'j^^ 
c 1 • • / - place of 
for him, in general, vovs or (its equivalent in his psychology) voCs in 
i/njx̂  would have fulfilled the functions of Koivrj aladrjais— termiM-
have supplied consciousness, memory, &c., as well as logy-. 
distinguishing and comparing the phenomena of sense. co-ordi-
A s to the particulars of the manner of its doingf so, w e "̂'̂"̂  ^}^^ 

,. TTT , I , dataof 
can say nothing. W e can only rest on hypotheses respect- sense we 
ing the matter. Theophrastus ̂, distinguishing the teaching Ĵ -̂  
of Clidemus from that of Anaxagoras, says: ' Clidemus iaform us. 
taught that, while the senses of seeing, smelling, tasting, and 
touching, independently perceive their objects, the senses 

— o r rather the organs—of hearing merely convey their 

report to ijoSs, which is that which properly and directly 

. hears *; though he does not, as Anaxagoras did, m a k e vovs 

^ Plut. Epit. V. 25, Diels, Box., p. 427 ... aapariKov yäp eivcu, rä irdßos, 
ov ̂ frvxiKÖv. 
2 Cens. de die Natali, vi. l ' Anaxagoras cerebrum, unde omnes sunt 

sensus (sc. ante omnia iudicavit increscere)' : unless here the clause 
' unde ... sensus' be inserted by Censorinus de suo, as the indicative 
suggests. ' Be Sens. § 38; Diels, Box., p. 510. 
* povov Se ras dKoäs avräs pev ov8ev Kpiveiv, eis Se tov vovv 8iairepTreiv, 

ovx &airep 'Ava^ayöpas dpxfjV iroiel irdvrav räv vovv: where Diels 
observes on pövov 'nam qui praecedunt sensus ipsi iudiciura ferunt.' 
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the äpxri räv rrdvrmv'̂ .' Though Clidemus did not, like 

Anaxagoras, m a k e voijs the explanatory principle of all 

things in general, he regarded it as the true percipient 

subject in the case of hearing. T h e implication by contrast 

here would certainly seem to be that the subject in the 

case of every sense was for Anaxagoras vovs itself, while 

the sensory organ was but a mere instrument or Channel; 

But it is almost idle to speculate as to h o w Anaxagoras 

would have conceived a theory of synthesis, when of this 

faculty itsdf he does not appear to have feit the necessity. 

Diogenes 
discussed 
memory 
and remi
niscence. 
His antici-
pations of 
the theory 
of Aris
totle. The 
central 
Organ of 
intelU-
gence for 
Diogenes: 
the air 
round the 
brain in 
connexion 
with the 
air in the 
thorax, or 
round the 
heart. 

Diogenes of Apollonia. 

§ 8. Diogenes, w h o (notwithstanding his revival of the 

theory of Anaximenes which m a d e air the principium of 

all things) is one of the most interesting of the pre-Platonic 

psychologists with w h o m w e have undertaken to deal^, 

Stands alone among the latter in having discussed, even 

though indirectly, the subject of m e m o r y and reminiscence. 

H e seems to have held a theory of the psychical function 

of the air in (or around) the brain in its relation with that 

in (or around) the heart in the thorax; which reminds one 

of Aristotle's doctrine of the connexion of three of the 

senses with the brain, or rather with the membrane surround

ing this, and then with the heart, to which the brain or 

its membrane was only an intermediate Station. W e have 

already seen h o w he connected the several special senses 

with the air in the brain : h o w the eye, when images fall 

on the pupil, conveys its message by means of the air in 

this organ to the inner air, and so on ̂. T h e air animates 

the whole body, being conducted through it with the blood 

in the veins. Thinking is due, he says, to the activity 

' Zeller {Pre-Socratics, ii. 369, E. Tr.) infers that Anaxagoras made 
NoCr the true subject of perception in the case of each and all of the 
alaßfjaeis: this would seem to require iraaäv instead of irdvrav, 
' Parmenides also seems to have formed a theory of pvfjprj, making it 

to depend (like Sidvoia in general) on a due Kpäais of cold and hot in 
the body. Cf. Theophr. de Sens. §§ 3-4. 
° Theophr. de Sens. §§ 39-42. 
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of pure and dry air, for moisture impedes intelligence. Cause of 

Hence infants are of weak intelligence: they have too neŝ fand of 
much moisture ̂  hence the air is not able to circulate '«'eakness 

freely through their bodies but is confined within the i*n children. 

breast. For lack of ducts—the necessary means of such 

circulation of air—plants are destitute of intelligence. T h e 

cause of the passionate and fickle disposition of infants 

is the same. Hence, too, the tendency of young children 

to forgetfulness. A s the air does not penetrate freely to 

all parts of their body they are lacking in intelligence^. 

A proof of the proposition that the obstruction of the Conditions 

air in the breast causes mental difficulties is found in and'o™'"'' 
the distress which persons feel w h o endeayour to recoUect. remi-

This feeling they have in the breast^. W h e n they have 

recovered the idea for which they have sought in this 

effort, the obstructed air is set free, and they experience 

a feeling of relief*. The air being the primary agent 

of mind, if it becomes obstructed in its chief seat—the 

breast, into which it passes in respiration—mental power is 

impaired, and mental efforts are thwarted, until the air again 

secures free passage for itself. W e notice here h o w closely 

Diogenes approaches to Aristotle, w h o made the organ of 

central sense, of which ävdßvrjais is a function, the heart 

or the region of the heart *. A further partial coincidence Theory of 

between Aristotle and Diogenes appears in their treatment ̂  ̂ "̂̂ '̂ 

oi the affection of sleeping. According to Diogenes ̂, sleep 

comes on when the blood has forced the air that is in the 

veins back into the breast. Sleep is, according to Aristotle 

also, an affection of this same region of the breast, which 

was the seat of the koi^^ ataßrjais. In the Placita w e read'' 

that Diogenes placed rö fjyejioviKÖv (which term, however, 

raises suspicion of the authenticity of the statement) ev rfj 

äprrjpiaKfi KoiXii} ttjs Kapbias, ijris earl irvevjuariK'q: If this 

^ Theophr. de Sens. §§ 44-5. ^ ^veais. ^ irepl rä arfjßtj. 
* 'With the above cf. Arist. de Mem. 453» 14-31 and 453'' 3-10. 
' Cf. Panzerbieter, Biogenes Apoll, pp. 90-3. 
^ Plut. Epit. V. 24 ; Panzerb. p. 90; Arist. de Somno, passim. 
'' Aet. iv. 5. 7; Diels, Box., p. 391; Panzerb., pp. 87 seqq. 

S 2 
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statement has a basis of truth, we must regard those of the 

passages in which the air around the brain is said to be 

the percipient subject as only provisionally true: this 

air has to convey the messages of sense to the air of the 

thorax before consciousness of Sensation arises. It may 

be that Diogenes, like Aristotle, m a d e the environment 

of the brain only an intermediate stage ia the process of 

Sensation as regards three senses—hearing, seeing, and 

smelling; while touching and tasting, of which he says 

nothing definite, were regarded by him, as by Aristotle, 

as having direct communication with the central seat of 

Diogenes sense-perception ̂ . O n the whole it appears that Diogenes 

conception possessed in a marked degree a perception, which Alcmaeon 
(whichEm- had in a slight measure, but which Democritus and Empe-

and Demo- docies did not possess at all, of the necessity for a central 

j"'°^ f organizing faculty, whether of sense or intelligence, on 

the neces- which consciousness and m e m o r y depend; and that he 

sTOthetk: regarded this as seated chiefly in the air in the region of 
faculty. the heart—whether in the lungs ̂  or, as the Compiler of 

the Placita teils us, in 'the arteriac cavity' ofthe heart. 

Plato. 

Plato s g. Plato of course does not even n a m e a Koivfj alaßriais, 
denied , ' ,̂  . . , ^ ,, , . . . , . , 
synthesis to but he investigated carefuUy the function of synthesis whose 
ascribeTu i™portance was paramount in his psychology. H e ascribed 
to thought it not to sense, as Aristotle did, but to thought. Yet there 
genoe* Yet ̂^ reason for regarding this difference—from the psycho-
he in many logist's point of view, uot from that of the metaphysician or 

the way for epistemologist—as one of method more than anything dse. 
Aristotle s ]^q psychologist has ever been able to answer satisfactorily 

sensus the qucstion where sense-perception ends and thinking com-

wTmay"' "i^nces. In order, therefore, to be in a position to compare 
therefore, Aristotle's doctrine of Koivrj aladrjais with Plato's doctrine of 

' Cf. Arist. 469* ̂ ^ ̂"̂  alaßfjaeis cj)avepäs ivravßa (sc. eis rfjv Kap8iav) 
avvretvovaas öpäpev, tijv re yevaiv Kai rfjv ä<j)fjv, äare Kai ras aXXar 
övayKatov. 
" Diogenes probably held that the KoiXlai of the heart communicated 

directly with the lungs. Cf. Arist. 496'* 22 Kai elaiv [sc. ai KoiXiai] eis rov 
irvevpova rerprjpevai irSaai. 
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the synthetic faculty so far as these may coincide, we shall compare 

here consider what Information the latter has left us Aristotl̂ s"̂  
respecting the faculty whereby the data of sense are *eories of 

combined or distinguished; also respecting imagination, distinct ' 

m e m o r y , reminiscence, and the other functions claimed *°"g^ 
r , s • ' y were 
for the Koivrj ataßrjais h y his great pupil. in kind. 

§ IG. In the Theaetetus it is that Plato most emphatically The soul 
exhibits his appreciation of the importance of the synthetic the organ's 
faculty. ' W i t h the eyes one discerns black and white «f special 
, . . , , . sense) the 

Objects; with the ears one perceives grave and acute true faculty 
tones ; at least so people say. This account of the matter °;on*xhese 
is not, however, scientifically accurate. W e do not see are but in-
with the eyes; rather w e see through them. W e do orThannels 
not hear with the ears, but through them also. It would ofthesoul's 

surely be stränge if w e had placed within us, like so m a n y jt is not 
warriors in Trojan horses^, a muititude of sensory faculties ««''̂  tbe 

•̂  -̂  eyes but 
{alaßrjaeis) which did not tend to unite in s o m e one f o r m — through 
call it soul or s o m e other n a m e — w i t h which w e truly ont™ees^' 
perceive all that w e do perceive through these senses as W e have 
through Instruments ̂.' T h e organs through which one titû g of ' 
perceives things hat, hard, light, or sweet, are parts of the different 

body. W h e n w e perceive such an object through s o m e one faculties 

faculty (8wd/Lteü)s), it is not possible for us to perceive the "^^^^"' 
s a m e through any other faculty. W e cannot b y sight warriors 

perceive the objects of hearing, nor can w e b y hearing ̂ ;t̂ °°'̂ t̂ g 

perceive the objects of sight. B u t if y o u think something Trojan 

concerning both of these objects in comm,on, it cannot be to think 
throucfh either organ singly that y o u d o so ̂- S o u n d and something 

° & o y ." common 
colour are two different objects, unlike one another. In thus to several 
thinking of t h e m as distinct from each other, as together f̂ cuhil faculties 

1 Cf. Galen, de Placit. Hipp, et Plat. §§ 631-3. 
^ is piav Tivä I8eav, eire ̂ Irvxfjv etre o n bei KaXeiv, irdvra ravra ̂vvrelvei, 

5 8ia rovrav oiov öpydvav alaßavöpeßa oaa aiaßrjid, Tkeaet. 184 D. 
' /bid. 185 A ei Ti 3pa irepl äpCJ)OTepav 5iavq^, ovk äv 8id ye tou erepov 

öpydvov, ov8' ai 8iä toO erepov irepl djujjorepav ol<r9ivoi.' av. Notice the 
choice of verbs employed in each clause, by which Plato would seem to 
desire to fence off the action ofthe synthetic faculty altogether from that 
of sense-perception. H e has used alaßdveaßai just above (see last note) 
to denote the action of ̂ x v operating througk the alaßfjaeis. 
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we require two, while each is one, it cannot be by the agency of either 

diffeent' sight or hearing singly that one forms a conception which 
from any thus embraces both^. C o m m o n characteristics of diverse 

these: sensc-perccpts are not themselves perceived by the special 
whether organs of sense. T h e soul itself, independently of sense, 

4ivxfi or by ' inspects' the attributes c o m m o n to objects of the different 

name senses—thdr several unity, their difference inter se, &c.^ 

' The soul There is no special organ at all, formed of a bodily part, 

need of any instrumental to the soul's action in perceiving these c o m m o n 
bodily in- attributes^. Here Plato recognizes the function of synthesis 
strument r , ,. . . . 
in think- as necessary for the co-ordination and systematization of the 
ing ofthe jj3̂ .̂ĝ  Qf ggjjge jjyj- denies that it belongs to sense, or has 
common ' ^ ' 
features of a bodily part, analogous to the eyes or ears, connected with 
sensibles. ^̂  as its Instrument. In 184 D, however, by the very terms 
Different ^e employs (̂  . . . aladavöaeda) he shows h o w closdy his 
use ofthe , , •' '̂ . , r a . 1 tx ,. f 
termTÄ thought approximates to that of Aristotie. H e did not 
pi"t' ̂^ d speak, it is true, of a irpärov aladrjriKÖv or of a koij^ ataßrjais, 
Aristotle. yet b y this passage the thought of such a faculty might 
difference have been suggested to Aristotle. This is confirmed by 
isnot the use of the word Koivd in the same connexion. Plato 
For Tä ' does not employ the term ra Koivd here, as Aristotle did, 
*"'.""• '^= to signify ' c o m m o n sensibles,' i.e. objects capable of being 
the Koivfj perceived b y all the senses in c o m m o n ; such e. g. as 
Aristotle*" K̂ v̂rjais. According to Aristotle, Kivrjais is perceptible by 
are exactly ß«j)/ sense, being a c o m m o n object to all, or at least to 

to Plato's sight and touch. According to Plato no one sense can 
«oivd, the perceive the Koivä. E v e n here, however, the difference 
objects 
perceived between Aristotle and Plato is not so great: for, after all, 
?tself aŝ °"̂  the Koij;a were for Aristotle only alaßrjrä Karä avpißeßrjKÖs in 
common rdation to any one sense, while they were directly aJo-ÖTjra 
of several ^° ̂ ^^ Koivfj ataßrjais, fulfilling as this did the function here 
senses, ascribed b y Plato to ̂ vxn. With this, and the use of 

alaßavöp.eda as referred to above, the thought of fj Koiinj 

' Tkeaet. 185 B oöre yäp 81 aKorjs oth-e Si' 3i|fea)S oidv re to koivöv Xap-
ßdveiv irepl avräv. 

dXX' avrfj 81 avr^s fj V"'XT ra Kotva poi (frcüverai irepl irdvrav emo-KOiretv, 
Tkeaet. 185 D. 

Ib^d. boKeX rfjv dpxfjv ouS' eivat toioCtov oüScv toutois opyavov tSiov 
&airep eKelvois (sc. as the proper sensibles have). 
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oto-^o-ts Hes obvious to the reader's mind. As KOivd in his 

sense of the word, i.e. as objects of the \/fux'? so acting 

through the aiaärjaeis, Plato names {a) ovaia Kai rö jut) etvai, 

{6) rb 0J1.010V Kot rö dj'ojuotoj', {c) kv xat iroXXd, {d) rö KoXbv koI 

rö aio-xpo'z.', {e) TÖ ä-yadbv koI rb KaKov {Theaet. 186 A). 

§ II. T h e presentative faculty—c^avraaia. T h e same *avTa<ria 

wind which to one m a n is cold is to another w a r m : and ^°^*^'° = 

it is so because it appears {^aiverai) so. This ' appearing' is sentation, 

the work of sense: ^avraala and aladrjais are of essentially sent'ation̂ ' 

the same nature, and possess similar evidential välue ̂ "*'° '''•̂  
1 1 1 • . r . 1 .-. T>. Its second 
throughout the vanous provinces of Sensation'. S o Plato function 
observes, tracing the character of subjective or Protagorean ̂ *)j ̂ „f "rg 
idealism—or rather sensationism. In this ' appearing,' to it by 
however, which Plato treats with such scant courtesy, lies tefms. The 
the foundation of experience, since the presentative is the word is 

foundation of the re-presentative element ̂. used by 

O u t of such ' appearing' arises memory, b y which w e ̂ *̂'° ̂  

have knowledge of past time, or by which there is for us sense (a). 

a past. T h e soul, says Plato, is like a book^. M e m o r y (the^pau-
and perceptions meet at the m o m e n t w h e n such per- p̂ reis 

ceptions occur, and thereupon m e m o r y as it were inscribes iSagina-

a record of the perceptions in our souls. W h e n this record ̂ °° i}^^ 

is true, true opinion arises in our souls; w h e n the ' secretary within 

of records' within us * inscribes what is not true, the result- "̂ "̂ 7^t 
[ records of 

ing opinion is false. But there is another artist at work memory 
within US at the same time as memory. This other is ̂,̂ 1̂1' j^g* 
the painter {Caypdiios)—Imagination. H e , succeeding the pictures of 

,. \ •'! I ̂  ^ / , , . -imagina-
recording secretary, paints in the soul likenesses {elKoves) of tion may 
the things perceived—transferring from the eye or other ''*̂ '̂' *° 
organ of sense the sensible data which are to be matter of future. On 
' Tkeaet. 152 B-c. Here ̂ avraaia is clearly a different thing from 

the faculty of reproductive imagination as defined by Aristotle (429* i) 
Kivrjais virä rfjs aiaßfjaeas Tijr kot' ivepyeiav yivopevrj. Cf. Theaet. 152 E 
rä 8e ye <j)aiveTai alaßdveaßai ianv; ean ydp. 
^ The synthesis involved in ̂avraala at this its first stage (wherein 

ideas of objects are presented to the mind) is what psychology should 
most eamestly examine. Needless to say Plato did not pay much 
attention to it; nor did Aristotle. 
' SoAcei juoi fjpäv fj '^xh ßiß^i^ "vi irpoaeoiKevai, Pkileb. 38 E. 
' Pkileb, 39 A ö TOioCror jrap' fjjOiv ypapparevs, SC. pvijprj. 
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them are opinion or discourse. Thus a person sees images of those 

pectations ^^^^a somehow painted within him. T h e likenesses of true 
when they opinions and words are true, those of the false are false ̂-

latter But it is not to the past and present alone that these 

rx7s"'^^. writings and paintings have reference ; they refer also to the 

räv iireira futurc ̂- T h u s arise expectations {iXiribes eis rov eireira 

Definitions XP°i'°'') ̂ s to the future, such as w e are filled with our 
of memory whole lives through. M e m o r y is a conservation of percep-

niscence. 'tion ̂. Remiuisceuce is, however, different from memory^. 

In remi- Whenever the soul b y itself within itself as far as possible ̂  
niscence 
the soul retraces and retrieves a lost piece of perception or learning, 
ou?the*' ^^ ^^y '̂'̂'̂  '* recoUects {ävajx.ip.vr\aKeadai). Reminiscence, 
body. or recollection, is the power which the soul b y itself, and, 

as far as possible, without the body, has of recovering 
experiences which it had before in c o m m o n with the body. 

Forgetting. Forgetting, on the other hand, is simply the exit of memory^, 

which, again, ,is to be distinguished from unconsciousness, 

the negative state expressed b y the word ävaiadrjaia. Of 

course if w e are completdy unconscious w e are thereby 

without all our former aladrjaeis and p.adrjp.ara. This, how

ever, is not what happens when w e simply forget. W e are 

conscious enough in all respects, save in that of the par

ticular aladrjais or p.ddrjjj.a which has left our minds''. 

lUustra- § 12. T h e Operation of m e m o r y in the first instance—the^ 

formation w a y in which the scribe or secretary takes his records— 
ofmemory: Jg further described b y the followincc simile. There is as 
the' wax . . . , \. , , . r r 
tablet' It were m the mind of m a n a block of w a x for receiving 

' Pkileb. 39 B-c. Here we find Plato raising the subject of the 
reproductive imagination, the psychical faculty described or defined 
by Aristotle in the preceding note. 
^ Pkileb. 39 D. ^ Pkileb. 34 A aarrjplav aiaßfjaeas. 
* In what follows I neglect as irrelevant all reference to the dis

tinctively Platonic theory of dvdpvrjais, suggesting pre-existence and the 
doctrine of Ideas. 

° orav diroXeaaaa pvfjprjv etr aiaßfjaeas cit' av paßfjparos avßis Tavrrjv 
dvarroXfjajj ttoXiv avrfj ev eavrjj, Kai ravra v̂piravra dvapvfjaeis Kai pvfjjMS 
irov Xeyopev, Pkileb. 34 B-C with Pkaed. 75 E. This passage of the 
Pkilebus (34 B-c) forms the original of much that is in Arist. de Mem, 
ii adinit., 451» 18 seqq. 
' pvfjprjs ê abos, ' Pkileb. 33 E. 
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impressions ^ In different persons it is of different sizes within us. 

and different qualities also, being in some harder, moister, pe^^p! 

or purer than in others. It is the gift of Mnemosyne, the tions or 

mother of the Muses, to men. W h e n w e wish to remember arHn- ̂  

aught that w e see, or hear, or think, within ourselves, w e ̂"'',̂''-
-, ' On the 

hold the w a x to the perceptions or thoughts, and take qualities of 
impressions of these in it as if stamped there by a seal ring. *'| J^^ 
W e remember and k n o w what is printed there as long fitness for 
as the impression lasts ; but when it is effaced, or when no ̂ 'd'retJn-
impression has been taken, w e forget, and do not know. ingdistinct 

änd clesir 
N o w when the w a x in the soul of any one is deep and impres-
abundant, and smooth and well-tempered, the impressions ?°°^ , 
which pass through the senses and sink into the heart the good-
of the soul (as H o m e r says in a certain passage in which he badness of 
indicates the likeness of the soul to w a x ^) , being pure and memory. 

clear and finding a sufiicient depth of wax, are lasting. and bad 
Minds such as these easily learn, and easily retain what memory 

•' explained 
they learn, nor are they liable to confusion. They have in and ilius-
them plenty of room, and having clear impressions of things, t̂ '̂̂ "̂-
they quickly distribute these in their proper places on the 
block. Such are called wise or clever men. W h e n , on 
the contrary, the heart of any one is ' shaggy ̂,' a quality 

which the all-wise poet commends, or muddy, or of impure 

wax, or very soft, or very hard, there is in the mind 

a corresponding defect. T h e soft are good at learning, 

but apt to forget; the hard are the reverse; the ' shaggy,' 

or rugged, or gritty, or those w h o have an admixture of 

earth or düng in their composition, have the impressions 

indistinct; so have also the hard, for there is no depth 

in them. T h e soft, too, are indistinct, for their impressions 

are easily confused and effaced. Still greater is the indis-

tinctness when all are jostled together in a little soul which 

has no room. Such are the natures which have false 

opinion; for when they see or hear or think of anything, 

they are slow in assigning the right objects to the right 

impressions—in their stupidity they confuse them, and are 

^ Kfjpivov eKpayeiov. ^ Kijp {=Keap), Krjpös. 
' orav Xaaidv to« rä Keap j. The heart, or the region round the heart, 

is for Aristotle the organ of central sense. 
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Remi
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Anticipa-
tions of 
Aristotle. 

apt to see and hear and think amiss—and such m e n are said 

to be deceived in their knowledge of objects and ignorant^. 

In this famous simile, Plato, in his picturesque way, por-

trays the functions of Sensation, memory, and imagination, 

The stamping of the impressions is the presentative <̂ av-

raaia—sense-perception. T h e memory or retention of 

them, when the objects which stamped them are gone, 

is due to the representative <j)avTaaia—the reproductive 

imagination. 

§ 13. But here, too, Plato proceeds to develop the 

difference between mere retention of impressions and 

the power of recalling them to mind at need: the differ

ence between memory and reminiscence^. T o do this he 

introduces another, and equally famous, simile. Suppose 

a person to have caught a great m a n y wild doves, or other 

birds, and to keep them in an aviary at home. In one 

way w e m a y say of him that he always has them, because 

he is the possessor of them; but, in another way, he may 

have none of them the while. They are merely in his 

power, in his enclosure, so that he can catch any of them 

when he wants, and let it go again, and do this as often 

as he likes. N o w to apply this. Suppose that there is 

in each one's mind an aviary of all sorts of birds, some 

in great flocks apart, some in small groups, others solitary, 

flying anywhere and everywhere. Suppose further that 

the birds are kinds of knowledge; that when w e were 

children the aviary was empty ; but that whenever a person 

has gotten and confined in the enclosure a kind of know

ledge he m a y be said to have learned or discovered the 

thing which is the subject of the knowledge: and that, 

therefore, he knows it. . . . W h e n the various forms of 

knowledge are flying about in the aviary, and he, wishing 

to capture a certain sort of knowledge out of the general 

Store, takes the wrong one by mistake, getting hold of the 

ring-dove when he wants the pigeon: in this way we may 

' Tkeaet. 191 D-19S A, from Jowett's Translation. 
' No one can fail to be Struck with the fundamental resemblances 

between Plato here and Aristotle in the de Memoria. 
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suppose false opinion to arise. When he catches the one 
he wants, his opinion is true ̂. 

In the former of these two sensuous images—the block of 

wax and the columbarium—we have an exact, though fanciful, 

parallel for Aristotle's Kvpiov oXaßrjrrjpiov, at least on its passive 

side. Nowhere dse does Plato so closely approach the 

Aristotdean conception ̂- Even here he does not seem to 

treat it quite seriously, but leaves it before us rather as a 

piece of fancy work than a serious product of psychological 

analysis. T h e block of wax represents the mere retention 

of ideas—memory: the dovecote represents their active 

recall—reminiscence. H e does not go to the length of 

sayiiig that there is any one particular organ or bodily 

part analogous to the w a x or pigeon-house; he does not 

assign its function to the heart or brain. H a d he done 

so, it would have been more natural for him to choose 

the former, the brain being the instrument of reason, 

according to the Timaeus. H e has thus, however, skilfully 

enough delineated the functions of Sensation, memory, and 

Imagination. 

§ 14. T o retum to his conception of Reminiscence: we Associa-

shall find that in the Phaedo in connexion with this subject y°ag°f„ 

he has as genuine, if not as highly developed, notions remi-

respecting the ' Association of Ideas' as his pupil Aristotle Anridpa-

exhibits. H e there observes that if a person recalls ti™^ of 
, . , . . , , . , Anstotle. 

anything by reminiscence, he must at a former period 
have known that thing. N o w if a person sees or hears 
something or perceives it by some other sense, and thereby 
gets the idea not of it alone, but also of something dse 
the knowledge of which is different, a person is properly 

Said to recollect {ävap.ip.vfjaKeaßai) the latter—the thing of 

which he thus gets the idea. Thus a person on seeing 

a lyre, or cloak, which a friend was wont to use or wear, 

gets into his mind at once the idea of the friend, and this 

' Tkeaet. 197 D seqq., Jowett's Trans. 
' It will be noticed that it is to the heart, not to the brain, that the 

similes, however obscurely, point as the organ of such a faculty of 
sensus communis. 
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is reminiscence. T h e process of association is especially 

noticeable for the w a y in which it recalls to mind things 

which, through lapse of time or for some other reason, one 

had quite forgotten. T h e reminiscence m a y take place 

either {a) irom the similarity of the- idea, which recalls 

the other, to this other, as when the picture of Simmias 

recalls the idea of Simmias; or {b) without any such 

similarity, as in the case of the lyre, the sight of which 

recalls the idea of the friend w h o used to play upon it ̂. 

§ 15. It is germane to the subject to adduce here Plato's 

account of opinion (8o'£a)—the faculty of judgment at its 

lowest grade. Opinion results from m e m o r y and sense. 

W h a t happens is like this: A person sees an object 

at a distance, not quite distinctly. His curiosity leads 

him to discern it clearly and pronounce what it is that he 

sees. 'What is it that I see?' he would say to himself: 

' W h a t is the object that presents {(pavTa^öp.evov) itself as 

standing beside the cliff yonder beneath the tree ? ' Next 

he might m a k e answer to himself and say: ' it is a human 

being,' thereby guessing correctly, or he might mistake 

and say: ' W h a t I see is something m a d e by shepherds— 

a figure of a h u m a n being.' If in Company with some one, 

he would give audible utterance to these attempts to 

pronounce; his efforts at opinion (8o'̂ a) would take the 

form of discourse (Xo'yos). But if he is alone he proceeds 

to discuss {biavoovp.evos) the matter with himself, keeping 

it to himself for a good while ̂- Thus aladrjais, (pavraaia, 

jj.vîp,rj, bö^a, bidvoia, and Xo'yos are brought into relation with 

one another; the object of presentation is compared with 

that of m e m o r y or thought, and a judgment or opinion, 

true or false, is formed of the relation between them ̂-

§ 16. Notwithstanding that in the Theaetetus Plato 

speaks of the soul as being, by itself, without the use of 

' Pkaedo 73 c-E. For association of interests superadded to and 
reinforcing association of ideas, cf. Lysis 219-20. 
' Pkileb. 38 c seqq. 
° Here, it may be observed, we have to do with what Aristotle calls 

the perception of ra Karä avpßeßrjKÖs, 
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any bodily organ, able to recover by reminiscence its tions as to 

temporarily lost impressions, he in various places speaks'j,̂ *t̂ ĝ "̂ 

of it, and even of its highest functions, as having a bodily faculty of 

seat or organ. ' I speculated,' says Socrates \ ' as to whether ^^°' ^̂''' 

the blood is the part of us with which w e think and per

ceive ̂, or dse the air, or the fire, within us ; or whether 

it is none of these, but the brain is that which supplies 

the sensations (ö irapixtuv ras alaßrjaeis) of hearing, seeing, 

and smelling ̂ ; and whether from these arise m e m o r y 

{p.vrjjt,rj) and opinion (80'fa), while from m e m o r y and opinion, 

when fixed and stable {Xaßovarjs rö rjpep.eiv Karä ravrd), 

arises scientific knowledge (eiriariqpirj).' Here the organ 

to (j)povovp,ev is evidently made to include reference to the 

processes of sense-perception, and also to those which imme

diately follow—memory and the other processes referred by 

Aristotle to the koivtj aladrjais. Thus the Platonic Socrates 

enumerates all or most of the suggestions m a d e by former 

writers to explain the ' seat' of perception and thinking— 

b y Empedodes and Kritias {atp.a), Diogenes of Apollonia 

(a77p), Heraclitus {irvp), and Alcmaeon (ö eyKecpaXos). In the 

Timaeus Plato himself adopts the last of these suggestions, 

making the brain the seat ofthe intellectual functions of 

soul. Hippocrates, as well as Alcmaeon, had already held the 

brain to be the essential organ of sense and thought. ' This 

is that which interprets for us the impressions derived 

from the air {̂ juv räv ärrb rov fjepos yevojxevonv epjj-rjvevs) ii it 

is in a healthy condition; but it is the air that supplies it 

with intelligence {rijv b^ (f>pövriaiv avra 6 äfjp irapix^rai) *.' 

§ 17. 'In it (the spinal marrow) the Demiourgos im-(Timaeus) 

planted and fastened the several kinds of souls; and division of 

according to the number and fashion of the shapes that ̂ °°^ ̂"."̂  
^ , , , , , , . , . allocation 
Soul should have, corresponding to her kinds, into so m a n y of its parts 
similar forms did he divide the marrow at the outset of *° ̂ °^"y 

Organs. 
his distribution. That which should be as it were a field, The soul 
* Pkaedo 96 c, with Archer-Hind's notes. 
2 a (jjpovoviuv: cf. e'Tri rä (ppövi/wv, Tim. 64 B, which also evidently 

includes sense-perception. 
' He does not mention touching and tasting here. 
* Hippocr. de Morbo Sacro, 17. 
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of plants. to contain in it the Divine seed, he moulded in a spherical 

ffönffKof fo''™') '̂ '̂'i this part of the marrow he called the brain 
plants is {eyKecjyaXos), with the view that, when each animal was 

tion'bur^" completed, the vessel containing it should be the head. 
feeling. That which was to have the mortal part of the soul he 

distributed into moulds at once round and dongated 

[i. e. the vertebral column]. All these forms he named 

marrow, and from them, as from anchors, he put forth the 

bonds to fasten all the soul; and then he wrought the 

entire body round about it; first building, to fence it, 

a covering of bone^.' Thus for Plato the cerebro-spinal 

marrow was the organic seat of intelligence {vovs), courage 

(öu/xos, or rö ßvpioeibis), and appetite {rb emdvjx.rjTiKÖv). T h e 

cerebral portion was given to vovs; the thoracic portion 

to dvpös', the abdominal, to eirißvpia. W e learn further 

in the Timaeus^ that the third part of soul, which plants 

as well as m a n possess, is in m a n seated between the midriff 

and the navd {p,erâ v (f)peväv opcfiaXov re ibpvadai); that in 

virtue of it plants have—:not, indeed, the ' sense' which is 

an element of Cognition, but only—feeling, pleasant or 

painful, with the accompanying appetites or Impulses ̂ . 

The three § i8. T h e three souls or parts of soul were connected 

soul̂ inthe through the cerebro-spinal marrow on which they were 
Timaeus. all ' strung' together. T h e head was the separate abode 

of the immortal * soul; the mortal soul was planted apart 

' Tim. 73 c-D (Archer-Hind). ^ 77 B. 
^ a bö̂ TjS pev Xoyiapov re Kai vov pereari ro prj8ev, aiaßfjaeas 8e fj8eias 

Kai aXyeiv̂ s perä iirißvpiäv. In this sentence aiaßfjaeas means not the 
sensory factor, or element, of knowledge, but what is generally known to 
modern psychologists as' feeling': the pleasurable or painful element in 
consciousness. It is in this sense that Plato here ascribes ataßrjais to 
plants (0urd). Aristotle denies it of plants in this as well as in the 
sense of perception, making it the attribute of f^a exalusively. As for 
the Greeks the term ataßrjais had to express the sense of pleasure or pain 
as well as the factor of Cognition, so with us tili lately the word' feeling' 
did duty for both, and is commonly used in this ambiguous way in 
the works of English writers of the last Century. Plato distinguishes 
cognitive aiaßrjais from ̂ bovjj Kai Xvirjj pepeiypevos epas, Tim. 42 A. In 
Pkilebus also (e. g. 32 d) fjbovfj and Xvirrj together='feeUng,'cf. § 19 infra. 
* For what follows see Grote, Plato, iii. 272-5. In the Pkaedrus 

246 B ßvpös and iirißvpia seem reckoned in with the immortal soul, the 
body only being mortal. 
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from it in the trunk, with the neck as an isthmus of 

Separation between the two. ' Again, the mortal soul was 

itself not single but double: including two divisions, a better 

and a worse. T h e gods kept the two parts separate; 

placing the better portion in the thoracic cavity nearer 

to the head, and the worse portion lower down, in the 

abdominal cavity: the two being divided from each other 

by the diaphragm, built across the body as a wall of 

partition.' 'Above the diaphragm, and near to the neck, 

was planted the energetic, courageous, contentious, soul; so 

placed as to receive Orders easily from the head, and to 

aid the rational soul in keeping under constraint the 

mutinous soul of appetite, which was planted below the 

diaphragm. The immortal soul was fastened or anchored 

in the brain, the two mortal .souls in the line of the spinal 

marrow continuous with the brain ; which line thus formed 

the thread of connexion between the three. The heart 

was established as an outer fortress for the exercise of 

influence by the immortal soul over the other two. It 

was at the same time made the initial point of the veins— 

the fountain from whence the current of blood proceeded 

to pass forcibly through the veins round to all parts of 

the body. The purpose of this arrangement is, that when 

the rational soul denounces some proceeding as wrong 

(either on the part of others without, or in the appetitive 

soul within), it m a y stimulate an ebullition of anger in the 

heart, and m a y transmit from thence its exhortations and 

threats through the many small blood-channds ̂  to all the 

sensitive parts of the body; which m a y thus be rendered 

obedient everywhere to the orders of our better nature. 

. . . T h e third or lowest soul, of appetite and nutrition, 

was placed between the diaphragm and the navd. This 

region of the body was set apart like a manger for con

taining necessary food: and the appetitive soul was tied 

up to it like a wild beast; indispensable, indeed, for the 

^ For Plato, as for Aristotle, the blood-vessels take the place of nerves, 
conveying sensations through the body; cf. Tim. 65 c, 67 B, 70 A seqq., 
77 E. 
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continuance of the race, yet a troublesome adjunct, and 

therefore placed afar off, in order that its bdlowings might 

disturb as little as possible the ddiberations of the rational 

soul in the cranium, for the good of the whole. The gods 

knew that this appetitive soul would never listen to reason, 

and that it must be kept under subjection altogether by 

the influence of phantoms and imagery. They provided 

an agency for this purpose in the liver, which they placed 

close upon the abode of the appetitive soul. They made 

the liver compact, smooth, and brilliant, like a mirror 

reflecting images;—moreover, both sweet and bitter on 

occasions. The thoughts of the rational soul were thus 

brought within view of the appetitive soul, in the form of 

phantoms or images exhibited on the mirror of the liver \ 

W h e n the rational soul is displeased, not only images 

corresponding to this feeling are impressed, but the bitter 

properties of the liver are all called forth. . . . W h e n the 

rational soul is satisfied, so as to send forth mild and 

complacent inspirations,—all this bitterness of the liver is 

tranquillized, and all its native sweetness called forth.. .. 

It is thus through the liver, and by means of these images, 

that the rational soul maintains its ascendancy over the 

appetitive soul; either to terrify and subdue, or to comfort 

and encourage it.' 

' Moreover, the liver was made to serve another purpose. 

It was selected as the seat of the prophetic agency; which 

the gods considered to be indispensable, as a refuge and aid 

for the irrational department of man. Though this portion 

of the soul had no concern with sense or reason, they 

would not shut it out altogether from some glimpse of 

truth. The revelations of prophecy were accordingly 

signified on the liver, for the Instruction and within the 

easy view of the appetitive soul; and chiefly at periods 

when the functions of the rational soul are suspended— 

either during sleep, or diseases, or fits of temporary ecstasy. 

' Plato rejects vaticination from victims. Tim. 72 B areprjßev 8e roC 
f^v [sc. rä ijirap] yeyove tu^Xäv Kai ra pavreia dpv8pÖTepa eaxe rov n 
aa^es arjpalveiv. 
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For no man in his perfect senses comes under the influence 

of a genuine prophetic Inspiration. Sense and intelligence 

are often required to Interpret prophecies, and to determine 

what is meant by dreams, or signs, or prognostics of other 

kinds: but such revelations are received by m e n destitute 

of sense \ T o receive them is the business of one class of 

m e n ; to Interpret them, that of another. . . . Such was the 

distribution of the one immortal and the two mortal souls, 

and such the purposes by which it was dictated. W e cannot 

indeed (says Plato) proclaim this with füll assurance, as 

truth, unless the gods would confirm our declarations. 

W e must take the risk of affirming what appears to us 

probable ̂.' In these three • parts of soul' w e have the 

foundation laid by Plato of the future analogous division 

of mental elements into those of Cognition, feeling, and (will 

or) desire. 

§ 19. It m a y help us to understand Plato's distribution ̂taBvais 

better if, distinguishing ataßrjais as w e have done into two of cogni-

elements, the element of feeling and the element of cogni- ?°^'°j 

tion, w e refer the latter element of aladrjais uniformly to the separate 

intellectual soul which has its seat in the cranium ̂- T h e Xffnirts 
distinction is strongly marked for Plato, though he has as dement 

, , . . _ , , , of feeling. 
not the proper terms for expressing it. Plants have no piato dis-
share in the cognitive aladrjais. This, therefore, w e must !j°̂ '̂ ^̂ t 
regard as coming under the part of soul & jiavßdvei for want 
avßpoiiros'̂ . In the L a w s ^ Plato implicitly confirms this°^^-PP™' 
Classification in the words ^XXrjßbrjv be vow f̂ eroi räv terms for 

KaXXiaraiv aladrjaea>v (sc. r^s ffv/recos koi r^s äKofjs) Kpadeis. distinction 

^ There is another species of divination, that depending on divinely 
inspired excitement or ' enthusiasm,' which also requires to be inter-
preted by calm reason. Pkaedr. 244 A seqq., 265 A seqq. 
^ Grote, Plato, iii. pp. 272-5 ; Plato, Timaeus 69-73 j cf- also 

Pkaedrus 246 A seqq.; Rep. iv. 438 D seqq.; Laws xii. 961 D, E. 
^ Plato himself aims at the above distinction, so important for 

psychology, when in Tim. 69 d and 79 B, he divides ataßrjais into 
ataßrjais äXoyos, or aiaßrjais rj8eia Kai dXyeivfj perä iirißvpiäv, on the one 
band, and, on the other, the ataßrjais which is subservient to Cognition. 
The former is part ofthe lower or vegetative soul, that which (jyvrd 
possess and which has no self-consciousness {Tim, 77 b). Cf. Zeller, 
Plato 432 n., E. Tr. * Pepub. 436 A. ° 961 D. 



274 SENSUS COMMUNIS 

is forgotten In Timaeus 65 A, 71A, we learn that epcns, aladrjais äXoyos, 

Thr̂ *̂ "̂̂ '̂ V^o^V> ^'"'^n, Qäppos, (jiößos, dvp^ös, eXiris are seated in the 
cognitive thoracic and abdominal parts of soul; whence it is obvious 

"örthe'̂  to infer that the other aladrjais-—that conducive to cogni-
ataSrjais j-jon—bdougs to the cranial part. Sight and hearing are 

to cogni- ministers of reason ̂. Against this it might seem as if 

*'°'b bl Pltito attributes cognitive power to the lower or abdominal 
was con- soul, w h e n he says that images are presented on the 

pT^o as'' mirroring surface of the liver for the purpose of w a m i n g 
beiongmg or encouragement. But on examination of the passage 

cranial {Tim. 71 b) w e find that the effects conveyed to this organ 
part of from the brain only impress the appetitive part with 

feelings or emotions, without necessarily implying that it 

has any cognitive function^. 

Tasting § 20. It is at first somewhat surprising, after this, to 

PiatTto''^ find that Plato in explaining the physiology of tasting^ 
the heart. refers its sensations to the heart. ' W h e n earthy particles 

proceeSf enter in b y the small veins which are like test-tubes on the 
through tongue extending from it to the heart*, these give rise 

Ifff t"'' ' to astringent tastes.' D o e s the heart then, for Plato, as 
<ppövipov. fQj. Aristotle, take a direct share in the mechanism of 

sense ? T h e sense of touching is for Aristotle that most 

obviously and directly traceable to the heart as its organ; 

w e cannot discover from Plato whether h e connected it 

with this, as he contents himself with referring the con

sciousness of the sensations of touch to a movement 

propagated b y the adp^ onwards until it reaches the 

' Tim. 47 B-c. 
^ Iva . . . fj iK Toi) voC (f>epopevrj 8vvapis, otov iv Karöirrpei Sexopevco Turrour 

leai KOTiSeiv e'iSuXa irapexovri, (jioßoi pev avrö (sc. tö imßvprjriKÖv); also 
just before (71 a) eiSöres Se avrö, äs Xöyou pev oöre ̂ vfjaeiv efuXXev, et re 
irji Kai jieräXapßdvoi nvos avräv aiaßfjaeas, ovk eprjivrov avr^ rä peXeiv nvä» 
eaoiTO X(5y<BV, virä Se el8äXav ... rJAVxayayfjaoiTO : from which we can see 
that the appetitive soul is only susceptible to non-rational effects in the 
way of feeling or emotion. 
° Perhaps the fact that this sense belongs rather to feeling than to 

Cognition, may serve to explain the reference of it to a non-cognitive 
part of soul; but why then was it not directed towards the liver ? 
* Trepi TU cjiXeßia oiövirep SoKipeia t̂ s yXärrijr rerapeva iirl rfjv KapBiav, 

Tim. 65 C, 
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•^centre of consdousness \' He does not speak of odours Smelling 

as affecting the brain; when they are disagreeable, in f̂ '̂̂'̂ r̂t'of 
certain cases, they irritate all the cavity of the body lying the cavity 

between the head and the navd ̂. Sound is, as we know, bitwbrt'the 

a stroke caused by the air, transmitted through the ears, ̂ ^̂ ^ ™ ^ 

affecting the brain and blood, and propagated ' to the soul'; Hearing' 
and the motion produced by it, beginning in the head and m™.i^^ a 

ending in the liver, is Hearing^. H e uses only vague terms ginning 

to designate the sensoria concerned in dreaming. Pungent head'and 
tastes are caused by substances which affect the tongue ending 

and fly up towards the ' senses of the head *.' From all üver. 

this w e can see how diflicult it is to gather what Plato ̂ '<i ̂ ^̂ '° 
° conceive 

regarded as the c o m m o n seat or organ of the aladrjaeis as any one 
elements of Cognition, or, indeed, whether he held that there J^^^ 
was any one such seat. The brain at one time (in accord- to the 
ance with the view that the function of synthesis is common? 
intellectual) seems to be the organ to which the senses 

should refer their messages ; while, soon after, the heart or 

the liver is found in possession of similar prerogatives. 

§ 21. Plato suffers from the consequences of what Galen Perplexi-

ascribes to his merit—the adoption of three apxal^^ T o ̂ ĵ ^̂ ^̂ j?̂ ^ 
this initial want of centralization are traceable the per- tripartite 

plexities into which he leads us, and which he must himself söul?°° ° 
have feit, respecting the various sensory functions, and the 

bodily parts concerned in each. This initial subdivision 

of the soul into ' parts,' located in three different portions 

of the body, makes it impossible for him to give a con

sistent or systematic account of the psychical facts. W e 

cannot, therefore, elicit from his writings any evidence as to 

views of his own respecting a Koivbv aladrjrrjpiov. O n several 

occasions, especially in the similes of the waxen block and 

the dovecote, he comes very near the thought of it; but 

he always employs images and metaphors from which we 

•' 64 B pexpiirep av iirl to (ppövipov eXßövra. 
2 Tim. 66 D-67 A. ' Tim. 67 B. 
^ 65 E iiTro KovcjiörrjTos ava irpäs ras rfjs KecpdXfjs alaßfjaeis. 
^ Cf. Galen, de Placit. Hipp, et Plat. §§ 505 and 519, on pxv ovv ev-

Xöyas ö aXärav ei8rj re Kai peprj ̂ vxfjs övojm^ei raira, paKporepav ov beopcu 
Xöyav. 

T 2 
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cannot extract a clear or simple meaning. With regard, 
however, to the synthetic faculty which arranges the data 

of sense in memory, &c., w e find that he has treated most 

of its functions in a w a y which closely anticipates much of 

what Aristotle afterwards taught. Not, however, attributing 

it, as Aristotle did, to sense, he ascribes to it functions 

which far transcend those ascribed to it by Aristotle. H e 

lays what m a y have been the foundation of Aristotle's theory 

of it as the faculty which distinguishes and compares the 

data of sense, and of the theory of imagination, memory, 

and reminiscence. Indeed, the terms in which he expressed 

himself respecting these, and the similes he employed for 

the purpose of ducidating them, have remained part of, and 

have deeply influenced the language of, psychology, to the 

present day. In fullness of detail on such points Aristotle 

surpasses him ; but all the main or cardinal psychological 

ideas respecting the functions of synthesis are already, at 

least in outline, to be found in Plato. T h e difference 

between him and Aristotle on this point was mainly 

a difference of method. H e chose to classify all functions 

of synthesis as parts of the activity of the understanding. 

This, indeed, as an epistemologist or metaphysician, he 

was wise in doing; but for the purposes of empirical 

psychology Aristotle's attribution of synthesis to the faculty 

of sense is unquestionably sound. 

Aristotle. 

I. Sensus ^ /ja. According to Aristotle each sense, regarded as 

in presen- Subservient to Cognition, is, as regards its proper aladrjröv, 
tative con- ̂  gr/vauis avaibvros KOtru?] ̂ , with the faculty of dis-
sctousness. i i t i • i j 
Each sense tinguishing and comparing all bia<j)opai belonging to that 
its^'w" aiaßrjTÖv. Thus o\jns discems black and white and all the 
province colours betweeu these. Such a measure of synthetic power 
compaimg Aristotle grants to each individual sense ̂. It must be 

' 99* 35, 428» 4, 432" 16; 
" Each ataßrjais is a bvvapis, and a 8vvapis is the possibility of 

contraries. The ataßrjais occupies a middle position between the 
contrary properties in each sensory province, and hence is able to 
discern—rä yäp peaov KpiriKÖv, 424* 6. 
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admitted that there is a confusion, or ambiguity^, inanddis-

Aristotle's Statements respecting the individual senses Jj,"̂ "'**̂ " 

and the sensus communis, which sometimes amounts to or Thus each 

involves contradiction. W e find him occasionally referring times seems 

to aladrjais as if each sense were per se an analogue of'.° .'̂ '̂̂^ ̂ °^ 
. . , , , . - Anstotle 

the sensus communis, with all its power of comparison and some ofthe 
distinction, only in a narrower province. Again, from tbJTJ^jL 
a changed point of view—as when he is urging the case communis. 
against simultaneous perception of two objects by one arising 
sense ̂ —the sensory function of each particular aladrjais f™™ *̂ * 

becomes narrowed to such slender proportions that w e exposition. 

cannot conceive h o w it is, even within its own province, '•''' '̂. 
' ^ ' companng 

a bvvap.is KpiriK-fj, according to its definition. Something and dis-
must be allowed for looseness in the use of the term thê data'of 
atö-ÖTjo-ts, by which at times the writer tacitly includes, different 
at other times excludes, reference to the koivij aladrjais. senses, the 
W h e n , however, («) the data of different senses are to agency of 

' ' \ / .'.' _ a common 
be presented together to the mind and compared or dis- faculty 
tinguished, this cannot be done by any single special spfco'̂ usiy 
sense, and w e must have recourse to the assumption of necessary. 
a Koti;̂  aladrjais. Again, {b) when w e perceive either fo°'per.' 
the Koivd or the incidental objects of perception (ra Kara ceivmg rä 

•" . . . , , Koiva and 
avßßeßrjKÖs), w e exceed the powers of any individual sense. tä Karä 
T h e Koivd, which are at times said to be perceptible hy"^^^^^ g^ 
each and every sense together with its proper alaßrjröv, are (f) finally 
reaUy proper objects of no single sense, but are objects of j°ĝ ^̂ 7̂we 
fj Koivri aladrjais; and SO, too, are the incidental perceptions, perceive, 

. . . . . I.e. for the 
such as w e have when, e.g. seeing a white object, w e say, or conscious-
think, that w e see ' the son of Diares.' Thirdly, {c) when "̂ ^̂  °{. 

' ^ . perception. 
the question is asked h o w w e perceive that we perceive— 
h o w w e are conscious of perceiving, the answer (for Aristotle) 
is: through the agency of the sensus communis. 

§ 23. The distinguishing and comparing faculty of sense. a. The 
B y what, asks Aristotle ̂  do w e perceive (aio-öaz;o>eÖa) that '"",Zlums 
white differs from sweet ? B y sense-perception {aladrjaei) as the dis-
of course, for these objects are both aiadrjrd. But it a'nd com'-"̂  
cannot be the work of any single sense, even of the most paring 

1 Cf. infra., pp. 283, 325-8. " Cf. de Sens, vii. 447^ 9-21. 
^ 426'' 12-427" 16. 
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faculty comprehensive of all—that of touching. It cannot at all 

Even'the ^veuts be done by the instrumentality of adp^. For adp^, 
sense of to percdve sweet, has to come into contact with the object; 

though though sight does not need to do so in order to perceive 
sofunda- ,̂ /ii(ĝ  if̂  therefore, the organ which perceives both be 

cannot' that on which touching depends, this organ cannot be adp^^, 

Aisfonc- ^ ° ^ ̂ ^^ *^^ comparison be effected by the two senses, 
tion, which touching and seeing, acting together ̂, It is impossible for 

fined to separate entities {Kex(>>piap4vois) to pronounce that white is 
tactual different from sweet. Both objects must be present to the 
'PcrccD-
tions. Nor judgment of one sdf-identical agency, not each to a different 
can touch agency from the other, as if for instance / were to perceive 
in concert & ./ ' tr 
with any the one and you the other ̂ ; for such would really be the 
suffice!̂ "̂ ^ case if two senses took part in the comparative judgment. 
The act That which pronounces white and sweet to be different 
parison aj(rör;ra must be not two agents, but one and.the same. A n d 
tĥ t a' not only must it be one and the same agent, but its agency 
things at the m o m e n t of comparison must likewise be one. It 
bebrotfeht "^"st act at one and the same instant of time with reference 
before a to both the things compared. T h e two must be perceived 

judging co-instantaneously in one single instant *. W h e n the com-
function at paring faculty pronounces one of the things compared to 

time. be different from the other, then, too, it pronounces the 

other to be different from the one. T h e very relation of 

difference into which the objects are brought thus involves 

identity in the judging subject. Hence («) this is sdf-

identical, and {b) its judgment respecting the one thing 

takes place at the same instant ° as its judgment respecting 

the other. In short it is but one comparative judgment. 

' In 455°' 20-25 we see how closely allied, for Aristotle, are the Koivrj 
ataßrjais and the sense of touching—rä äwriKÖv. It occurs to him here 
(426^ 15), therefore, that the sense of touching may to some seem to be 
the one which discems sweet and wkite, for tasting which perceives 
sweet is a mode of touching. But—while he does not utterly discard 
this assumption, and indeed the organ of touch proper and that of the 
sensus comjuunis are, at bottom, one—he is careful to show that the 
flesh—the medium of touching, cannot be the organ of such comparing 
and distinguishing sense. 
"̂  \2&' 17. ä ̂ 26'' 19. * 426'' 23. 
' 426'' 29 iv dxaptara pfpiivw. 
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When I judge white to be different from sweet, at that 

same time I judge sweet to be different from white; and 

I w h o judge a m the same in both relations. 

§ 24. There is need of explanation, however, if w e are to How one 

understand h o w one and the same sensory faculty can thus same 

act at one and the same time with reference to objects like faculty can 
, . . , „ ,... apply lUelf 

white and sweet, which as perceived affect sense differently. co-instan-
T h e same subject cannot, so far as it is undivided {äbiaiperov), ̂ ^g^l^t 
and so far as it acts in an undivided time {ev äbiaiperto objects in 
Xpöviä), he affected at once with opposite movements compari-
(Ktwjoreis). In whatever w a y sweet moves the sense, bitter son or 

. . . . , , . . . distiuc-
moves it in the opposite w a y ; and white moves it m a w a y tion. In 
different from either. Yet if, as experience teaches us, such ™ ^ respect 

' ^ ' the sensory 
comparison is a fact, the above simultaneous action must be faculty is 
possible somehow. Perhaps the Solution is that the faculty another k 
which pronounces (rö Kpivov) on the difference of such quali- is divisible 
ties (whether homogeneous or not) is in itself-when it so acts, single. 
numerically one, undivided and indivisible^; yet, in its rela- '̂'̂'̂  ̂ "S" 
tions^, not sdf-identical, but divided (Kex<opt(rfiei;ov) ̂- If this answer. 
be so, one and the same percipient subject would, in virtue 

of its partibility of relationship, apprehend the several 

objects, while in virtue of its local and numerical identity 

it would grasp them together, and bring them into one rela

tion with one another *-

S 25. Yet is this explanation really adraissible ? T h e '̂'̂'̂  
' '• •' answer not 

same numerically and locally (röm^ Kai äpißjiä) one thing m a y wholly 

^ dpißjua dbtalperov Kai dxäpiarov. 
^ rm eivai = in its relations to tke objects perceived. Cf. 449" 10-20 

where ("20) rä X<}ya> =in relation to tke faculty of conception. 
^ The difficulty with which Aristotle here contends is put sharply in 

de Sens. vii. 447'' 17 seqq. It is there shown that so far as a sense is 
a Single faculty (Swa/xir) and the time of its action indivisible, so far its 
ivepyeia is and must be single. There is but one "movement'—once for 
all—possible, in a single time-instant, for such a faculty. That such 
a faculty should perceive white and sweet, or any other two objects 
co-instantaneously, in order to compare or distinguish them could not 
be admitted. In the same chapter it is afterwards shown that there is 
a way of regarding sense in which it is not such a simple, single, faculty 
as this, but endowed with the breadth and comprehensiveness of the 
sensus communis. * 427* 3. 
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satisfectory in its potential rdationships be (or exhibit) contraries, but not 

forther ex- '^"^ '^^^ realized rdationships, while remaining one and the 
planation; same. A s , for instance, the s a m e surface cannot at once 

the agent be white and black, so (it might be argued) the same one 
of com- sensory faculty cannot at once receive the forms ̂  of white 
panson ^ ^ 
anddiscri- and black. This difficulty is real, Aristotle admits; yet 
maTbe" *̂ niay, he thinks, be met. In a passage of the Physics ̂, 
•botentially arguing that ö xpovos is äpidp,bs Kivrjaeiüs Karä rö irpörepov Kai 
as regards ßarepov, the geometrical point, fj ariyp.rj, and the unit of 
different T i m e , rö vvv, are compared. E a c h has two aspects, in one 
objects, yet > ^ ir ^ l ,• 
how can it of which it is a irepas or limit. In this aspect the ariypiij is 
so?"'̂ lllut̂  " ° * ^ fJ-öpiov p,rjKovs, and the vvv is not a xpövos. A s in the 
tration space-line, so in the time-line, the ' now,' which some call 
way'in ̂  ^ point, is at once the beginning and the end, according to 
which the the aspect in which w e view it. It is the end of the past, 
crtyixTj or 
rä vvv is the beginning of the future. T h u s it would fittingly illus-
actually träte the position of the percipient subject in relation to 
and two. different things and focussing them all at the same time. 

A s the vvv can be at once both beginning and termination, 
while numerically one and the same, so this subject, while 

preserving its self-identity, m a y be related at once to different, 

and even opposite, objects, such as black and white, or sweet 

and white ̂. T h e koivtj aladrjais, like each special aladrjais, is 

' rä et8rj: the distinctive function of sense is the reception of forms 
without matter. 
=* 220* 5~26 avvexfjS re 8rj ö xpövos rä vvv, Kai 8irjprjTm Karä rä vvv . . . 

dKoXovßei Se (cai toCto iras Tß cmypfj' Kai yäp fj anypfj Kai crvvexei tÖ pfJKOs 
Kai öpî ei' ean yäp toC pev dpxfj rov Se reXeur^. 'AXX' orav pev ovra Xapßdvrj 
TIS äs 8val xpäpevos rfj pi^, dvdyKrj laraaßai, el earai dpxfj Kai reXevrfj fj avrrj 
anypfj. By making anypfj =ro vvv here (427» 10, cf. 426'' 28), with 
Brentano, we not only explain the phraseology, but we get a more 
appropriate simile. The point in the time-line at which the relation
ship between the different objects is realized is just that which could 
best illustrate Aristotle's attempt at explanation. A difference of time 
between the perception of one object and that ofthe other would be fatal 
to his explanation of comparison : and this difference is just what 
he smooths over by his ingenious simile. Time is the 'form of 
internal sense.' Aristotle here approaches closely to Kant's thought 
of a synthetic unity of apperception, though not yet a transcendental 
unity, and only operating in the sphere of sense. Only such appercep
tion could synthesize the fieeting manifold of perception. 
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a mean, i.e. it is one, though it realizes itself in many rdation

ships. A s the point, in space or time, can be regarded as at 

once termimts and initium,heing conceived as a m e a n between 

both, so this koivtj aladrjais (which is what is here meant b y 

rö Kpivov) while per se one, is in its rdationships divided 

between the diverse objects. S o far as it is two it applies 

itself to them severally: so far as it is also one it brings 

t h e m into the conjunction required for comparison. 

A s Plato in the Theaetetus found the Solution of such 

a difiiculty in a faculty of thought transcending temporal 

and spatial limitations, so Aristotle finds the Solution of 

it (as far as the comparison of sensible data goes) in the 

assumption of a sensus communis, which is freed from 

the trammels that h a m p e r the Operations of each single 

special sense. E a c h aladrjais—rö aladrjriKbv rov Ibiov—is a 

m e a n between the evavria of its province: and rö alaßrjTiKov 

irävTcüv ̂  is likewise a m e a n between the alaßrjrä of all the 

ato-ÖTjcreis ̂. 

^ Cf. 449* 17-
" A further explanation of the Koivfj ataßrjais is attempted in de 

Anima 431" 20 seqq. in which Aristotle endeavours, by the aid of the 
idea of a proportion between pairs of numbers or quantities, to illustrate 
the relation between the central sense and its objects, whether homo
geneous or heterogeneous, e. g. wkite and black, or wkite and sweet. 
The difficulties of this passage, however, are so great that they have 
baffled commentators from the earliest times to the present. See 
Torstrik's edition of the de Anima, pp. 199-202 ; Trendelenburg 
(Beiger), pp. 426-32, with the passages from Simplicius and Philoponus 
there quoted; Ka.mpe, Erkenntnisstkeorie des Arist., pp. 108-9n. Also 
see the judicious notes of E. 'Wallace, ad loc. Until the disputed points 
of reading and Interpretation are settled for this passage, we cannot 
venture to rely upon it for trustworthy guidance as to Aristotle's con
ception of the sensus communis. The insertion, however, of a second 
reference to this matter, in connexion with the psychology of reason 
and will, shows plainly enough that Aristotle intended to use to the füll 
his conception of ev ri dpißpä, ra 8' elvai erepov, which he applies (as 
we have seen) to explain {a) the individual alaßrjrfjpiov in relation to its 
function grua alaßrjriKÖv, 424^ 25 ; {b) the Koivfj ataßrjais or to iiriKpivov 
(or Kpivov) here in its relationship to the special alaßfjaeis; and {c) in 
431* 12-* 10 the hiavorjTiKfj yjrvxfj (regarded in reference to irpd̂ is) in 
relation to the ̂ avrdapara which are to it oiov alaßfjpara. The plan 
which we have followed precludes our entering any further into this 
last part of the subject. 
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In the concluding chapter of the tract de Sensu, we find 

what was perhaps chronologically Aristotle's first essay 

on the subject of simultaneous perception of different 

sensibles. T h e whole object of the äiropia, with which that 

chapter commences, is to lead up to the establishment 

of two propositions {a) that co-instantaneous perception of 

different aiadrjrd, with a single special sense, is strictly 

impossible; and {b) that, since such perception is a fact, 

it must be accounted for by the agency of the one 

central sense there (449°' 17) referred to as rö aladrjriKbv 

irdvToov. 
B. The § 26. T h e objects of the sensus communis are, chiefly, 

Communis those called b y Aristotle (i) the common'^ sensibles, and 
as faculty tQ\ ̂ q incidental sensibles {rä Koivä Kai rä Karä avpißeßrjKÖs). 
of per-
ceivingTÄ T h e Koivd variously enumerated in different passages by 
"TaaTä^ Aristotle consist (most fully stated) of Kivrjais Kai fjpepia, 
avpBe- äpißjiös, fieyedos, axfjp,a, rb rpaxv Kai rb XeXov, rö ö ^ koI rb 
Errors in äp.ßX-6 {rb ev oyKois). These are said^ to be perceptions 
such per- ' c o m m o n to all the special senses, or if not to all, at least 

scarcely to sight and touch.' Wherefore (8to') with reference to 
atallin these percepts errors take place (äirarävrai), while with 
perception r 1. jt \ / 
ofTdfSia. reference to the special or proper (Trepi räv ibiiov) objects 
caUedOTivd °f each sense, such as colour, no such error occurs, or at 
iraawv tSv least it occurs only in the lowest possible degree ̂. T w o 
aiaOfjOeoiv . i , i . a • . i ! 
really points are remarkable in Anstotle s statement respecting 
common these Koivd. First, that though they are called Koivä iraaäv, 
only to 1 1 , 
sight and this is corrected and their perception restricted to sight and 
Thevare touch; secondly, that after declaring the above aiadrjrd to be 
really common, he goes on ̂ wherefore {biö) errors are possible, &c.' 
because W h y , one m a y ask, does the fact of these being c o m m o n 
they are to several senses, render error more likely or more frequent 
objects of ,. , , , , / t r . , 
ij Koivfj regarding them than as regards the aiadrjrd of some special 
aiffeT/ffij. aladrjais ? D o the different senses which perceive any given 
ceived in Kolvöv contradict, instead oicorroboratitig, one another's testi-

' But see Neuhäuser, op. cit., pp. 30 seqq. 
" 418^ 6-25, 425 ̂  1S> a-iid 442^ 5 where, however, Kivrjais and dpißpös 

are not named. 
' 428° l8 ̂  ataßrjais räv pev Ibiav dXrjSfjS ianv fj OTi öXiyiOTov exovaa 

TO ̂ eiibos. 
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mony ? If so, why ? There is an incongruity in Aristotle's virtue of 

position as to the rdation between ' special' and • general' °^^^ „̂ ^ 
sense ̂- xivijais. 

There 
W e have here classified the Koivd as objects of the sensus could not 

communis. T h e y are all perceived in virtue of one of'^^"?'; 
. . , o . ,<- special 
them, VIZ. Ki/̂ o-ts ̂- But Kivrjais is itself perceived by the serse for 
sensus communis; so is xpo""*^, and so too is Mey^^o^-ception of 
Though they are classed with the alaßrjrä iav Kad' avrä cf>apiev rä koivä, 
ato-ödz/eo-öat, and distinguished from the incidental aiadrjrd *. them.'̂ ê g. 
w e find no special aladrjrrjpiov dedicated to them; thus, so far «'."̂«̂'s. 
as w e perceive them by each aladrjais, w e really do so only depriving 
Kara avp.ßeßrjkös^- If then they are to be really perceived ̂ "Jt̂ '̂ f̂ 
Kad' avrd, they must be objects to some ato-öijo-ts, and this, movement 

being no special sense, must be the koivtj aladrjais. There of magnl-
could not, with profit to our experience, be any one special *-̂^̂' 

sense for the perception of these, e. g. of Kivrjais and fjpejxia. and so on, 

W e r e there such spedal sense, then when w e saw an object °\f̂ t̂ 

moving or at rest, its movement or rest would, for us, be, necessity. 

in relation to the proper object of seeing, as sweetness is 

n o w to colour; i. e. a merely incidental percept. W e see 

an object of a certain colour to be sweet. This only means 

that an uniform experience has taught us to connect its 

colour with this particular taste. W e are accustomed to 

find the taste and the colour together in the object. There 

is no necessary connexion between them, however, as there 

is between a body and its movement or rest. W e r e there 

a special sense for the perception of movement or rest, 

the latter, as tSioẑ  of such sense, might and no doubt would 

connect itself customarily, but never necessarily with the 

tSta of other senses. W e should by the assumed special 

sense perceive movement per se, not, as now, always in a 

moving body. Thus a gulf would be created in experience 

between movement and rest and bodies; and the same 

^ See pp. 277, 286 n., 325-8. 
^ 425* 16 TaCra yäp irdvra Kivfjaei cdaßavdpeßa ktX. 
' 4S°* 9 piyeßos dvayKaiov yvapî eiv Kai Kivrjaiv a Kai xpdvov: 45 ̂^ ̂ 7 

ori TOV TrpiBTov alaßtjTiKov Kai <S xpövov aiaßavöpeßa : 4$2^ 7 seqq. 
* 418» 8. 
" 425* 14 räv Koiväv . . . S>v eKdaTy alaßfj.aei alaßavöpißa kutoi avpßeßtj-

KOS, olov Kivfjaeas Kre, 
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gulf would be created between bodies and the other koivo, 

all of which are modifications ofthis o n e — m o v e m e n t or rest. 

T h u s judgments of movement (mechanical science), magni

tude, number, &c., would lose objective necessity. True 

the gulf might be bridged over b y the formation of inci

dental customary connexions between movement, or rest, 

and bodies; but the necessity that a body should be either 

moving or at rest, would exist no longer. A s things now 

stand, no such gulf separates bodies from the qualities 

called Koivd. This is so because the Koivd are Koivd, and 

not Ibia of any special sense. W e cannot perceive move

ment and rest except in necessary connexion with the 

perception of the qualities of body generally, i. e. by the 

c o m m o n sense; nor can w e otherwise perceive the figure 

magnitude, number of bodies, than by this sense—the koivtj 

ataßrjais ̂- Thanks to the fact that the Koivd are not proper 

to any one sense, but are perceptible only b y the sensus 

communis, they necessarily, not merely customarily or con-

tingently, accompany the various objects of perception ̂-

Thanks to this w e perceive n o object in space without 

necessarily ascribing to it number, magnitude, motion, or 

rest, and so on. T h e Koivd are indirectly perceived by 

the special senses; but directly and properly by the koivtj 

' 425* 27 Tüiv Se Koiväv fjhrj exopev aiaßrjaiv KOivfjv, ov Karä avpßeßrjKÖs, 
where the seeming inconsistency with 425=' 15 is easily removed, by 
observing that the xoiva, which to each special ataßrjais are (* 15) Karä 
avpßeßrjKÖs, are not so but are strictly proper to fj xoivfj aiaßrjais. 
^ 428° 22—5 räv KOiväv Kai erropevav rols avpßeßrjKoaiv ois vrrdpxei rä i8ia, 

Xê /ia Se ofov Kivrjais Kai peyeßos, d avpßeßrjKe rois alaßrjrols, i. e. the Koivä 
accompany the contingent objects to which the special qualities belong 
as qualities, as e.g. movement and magnitude accoippany all con
tingent objects of perception. The words ä , . . alaßrjrols may be 
a gloss upon TOty avpßtßrjKÖaiv ots virdpxei rä tSia, which, however, 
they explain quite correctly if toIs alaßrjrols is taken in its natural 
meaning. Ta avpßeßrjKÜra are here *= rä Karä avjißeßrjKÖs, i. e. objects 
incidentally perceived in virtue of rä alaßijrd, the colours, &c., which 
are the proper objects of sense. All the concrete things perceived by 
US in Space are (to the special senses) avpßeßrjKÖra in this way ; they are 
subjects of movement and rest, magnitude, number, &c., so far as they 
are objects of fj Koivfj ataßrjais. 
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aladrjais ^. And this (not their being perceptible by all the 

aladrjaeis in c o m m o n , which, indeed, according to Aristotle 

himself is not true) is their real title to the n a m e Koivd. 

§ 27. A s already stated, all the Koivd are said b y In virtue 

Aristotle to be perceptible Kivrjaei, i. e. in virtue of this one pereeption 
of them, Ki'vTjo-is ̂. B y this w e perceive p.iyeßos, and there- of «Ho-is 

we per-
fore axvi'.a, which is a particular m o d e of fieyedos; by this ceive all 
w e perceive also its opposite fjpejiia, and by it w e perceive ̂ ^̂  f^^\ 
äpidjxös, which is the negation of continuity in Kivrjais ̂. the uoiyä 

Aristotle, in his argument that there cannot be any one ^̂ ^ °f̂ *'̂  ̂  
special organ for the koivtj aladrjais, is interested in the special 

difference in point of universality and objectivity between ofthe 

the Koivd as they n o w are and as they would be if m a d e the ̂ ««™^ . 
•' •' communis, 

object of an tbiov aladrjrrjpiov. N o w , for example, w e cannot we can 
perceive anything without perceiving it to have p,eyedös n *. Q^'^^wt 
A s things stand, moreover, every aJo-öijro'i' has n u m b e r : every without 
visible aladrjröv, at least, has magnitude. If w e had an Ibiov thauu"^' 
aladrjrrjpiov pf n u m b e r or magnitude, what Aristotle thinks ph^Sosanä 

is that then n u m b e r would only have the incidental and But the 
occasional connexion with aladvrd which sweetness n o w has '̂ '•"̂ nrä 

' Kara 
with whiteness ; and this would exemplify the consequent avpßeßTjKös 
disOrganization of all experience, and the necessity iorp^Z,^y\g 
objective experience of maintaining the Kotra as Koivd. the sensus 

Tr ,1 1 / • 1 •!• 1 1 1 \ communis, 
If, however, the Koiva are perceived directly b y the koh;t; incidental 

aladrjais, but Karä avpißeßrjKÖs hy each special aladrjais, this o"ly.t° "̂ ^ 
manifestly renders t h e m analogous to the class of aiadrjrd senses. 

^ So it is called 455' ^S V Koivfj bvvapis ÖKoXovßovaa irdaais. 
^ irdvra Kivfjaei aiaßavöpeßa. I cannot See what reason there is 

for adopting the reading icoiv̂  in this passage (425* 16) for Kivfjaei, 
though Torstrik thinks he follows Simplicius in adopting it. 
^ Bäumker {op. cit., p. 64 n.) explains Kivrjais here as perhaps more 

particularly denoting 'die subjective 'Veränderung des Sinnes,' found-
ing this view upon the words of Themistius, ad loc, sc. oüSev yap 
räv Karä avpßeßrjKos alaßrjräv Kivei rä alaßrjrfjpiov ktX. In these words, 
however, Themistius was not referring to the Kivfjaei of 425» 16, but of 
418* 23 Stö Kai oüSev ;rdo';̂ei 5 toioCtov w o toC alaßrjröv (sc. roD Karä 
avpßeßrjKÖs). 
* 4 4 ^ 20TäalaßrjTäv iräv ian peyeßos: where, however, he is especially 

thinking of perception by sight, since he goes on—ean yäp oßev pev 
OVK äv 6(l)ßelrj, ktX. 
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They are called ra Kara avp.ßeßrjKÖs hy Aristotle himself ^ What 

[nferences. is the aladrjais to which these latter are directly objective, 
•Why does as the Koivd are to the Koivfj aladrjais ? or is there any ? If 

not so treat it is by an act of inference that the so-called incidental 
them, and perceptions are really to be explained—an inference based 
ascribe r r j sr ^ 
them to on association of ideas—what prevents this explanation from 
ĉmmnunis'i being also applied to ra Koivd'i W h y does Aristotle not 
The Koivä ascribe the incidental aiadrjrd to the Operation of the Koivfj 
aiaBijrä aladrjais ? T h e reasou apparently lay in his feeling that 

'""̂ t , this would carry him too far; such ' incidental' perception 

are more b d n g really a matter of inference, and habitually (whether 

n̂ °t d tii°" correct or incorrect) extending itself far beyond the pro-
Aristotie vince of comparativdy simple Sensation illustrated by the 

ception of ^^^^ of' seeing the son of Diares.' There is here accord-
these latter ingly a difficulty which Aristotle apparently hid from 

agency of himsdf. H e admits—and the admission is fatal to his 
theKoivfj distinction—that error is c o m m o n to our perceptions both 
ataBrjaii, as i r 
it implies of rä Koivd and of rä Karä avp,ßeßrjKÖs. If w e have a sensus 
tion^änd communis which directly perceives ra Koivd as oi/fts perceives 
memory. colour, there is no reason given by Aristotie to explain w h y 

w e should err more easily in reference to one of the former 
than in regard to the latter. Our perception of magnitude 

or distance should be as trustworthy as that of colour. 

If, however, he were once to concede that magnitude and 

the rest of the Koivd are matter of inference, the whole basis 

of his theory of koivtj aiadrjais would require reconstruction^. 

Nor must it be overlooked, that for Aristotle it is the koivtj 

aladrjais which really comprehends the corrdated elements 

of the perceptions Kara avjißeßrjKÖs. Such perception in

volves association of ideas, representation, and memory. 

If I see a white object and perceive ' the son of Diares' 

(whether I a m correct in so stating m y perception or 

not) it is the koivtj aladrjais that enables m e , according to 

Aristotle's theory, to go beyond the datum of seeing to the 

' 418» 20. 
" To make his theory consistent, the faculty of synthesis should be 

(contrary to his teaching in several places, e.g. 447'' 10 seqq.) attri
buted to the most elementary Operations of sense-perception. 
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mass of other sensible data already experienced by me and 

remembered under the name ' son of Diares.' Without this 

combining faculty no one sense could perceive the data 

of another. It is this that first gives objective reference 

to rä tbia. All perception, in fact—however imperfectiy this 

is expressed by Aristotle—so far as it includes relations 

between the data of the same sense or of different senses, 

or between rö 18101; and rö Kara avp,ßeßrjKÖs—is rendered 

possible for Aristotle by this central sense. It is by 

this that each sense perceives not only its object but 

the contrary of that object, as e.g. ö\j/is perceives the visible 

and the invisible ̂-

§ 28. T h e object {aladrjröv) of each special sense, except As the 

perhaps touch, constitutes a single genus; the sensus com- senses are 
munis has a!ü. genera oi aiadrjrd, not any one in particular, for directed on 

its objects. That it can perceive all is due to the fact that objects, so 

from the first it is directed not to objects in space, as the f̂ \̂ °''̂ A 

special senses are, but rather to the aladrjjxara, or impressions to the 

made through these senses, which abide and make re-pre- ̂ yen'by" 
sentation possible even after the alaßrjrd which stimulated ̂ ^ special 

i Q T - t j n / t \ senses. The 
them have departed - Ihese alaärjpara are to rj koivtj aiaefjpara 
ataßrjais what the ̂ avrdajiara are to fi biavorjTiKrj V^X'J ̂ -f ̂̂  I'̂ '̂° 
Th e y are what results from the process described as the apara. 
apprehension by each aladrjais oi the elbos, without the thlmsSves 
vXij, of its object. These, being without vXrj, can present i-̂- i° fbeir 

themselves to the koivtj aladrjais simultaneously, even sentation, 

thouEfh their perception was successive. In their detach- ''̂ ŷ ™^y 
^ ^ 1̂  _ _ be sources 

ment from their aiadrird, they m a y give rise to cjjavrdaßara of Illusion, 
which become sources of illusion. Even at their first ̂ '̂e™re- ̂  
occurrence, while the object is present, they m a y be produced 
sources of illusion, and require to be brought to order by a a/mraj ' 
Standard. Thus we, despite our better knowledge, continue 

to see the sun a foot in breadth. T h e Controlling faculty of 

sense (rö Kvpiov Kai iiriKpivov) *, however, which is that which 

estimates the objective reference of aladrjp.ara, m a y correct 

such illusion. T h e organ of this is the K-öpiov aladrjrrjpiov. 

1 The öparov and the döparov: see 422» 20, 425'' 21, 426^ 10. 
' 450» 31, 460^ 2. « 431» 14, 432» 9. 
* 455* 21, 461'' 24 seqq. 
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C. Sensus § 29. ' Since we perceive {aladavöpieda) that we see (or hear), 

aTfacuUy *̂ vcvd̂ t be dthcr by the sense of seeing that w e do so, or 
olcon- eise by some other sense ̂ . O n the latter assumption, this 

It mnst be " other sense " would perceive two things—both the fact of 
by sense the sedng, and the object of this (the colour seen). Hence, 

perceive on this assumption, there will be two senses concerned^ 

om-per-°^ with the one object. If, deterred by this, w e do not make 
ceiving; the assumption of the " other sense," it remains that the sense 

too, by the of sedng should perceive itself, and no such duplication 
same sense vsrould arise. But a further objection can be m a d e against 

the object that assumption; for if the " other sense " were really different 

ceiwd from the first, a third would be needed for consciousness of 

For the second, and so on ad infinitum. T o escape this w e 

h't™!^^' must at some point assume a sense which perceives itsdf in 
sight that action; and, therefore, w e had better do so in the case of 
we perceive , - . .̂  < <• 
ourselves the first perception. Let us, then, refer our consciousness 
to see. W e ̂ f sedng to the sense of sight itself Here, however, a fresh 
see that we ° ° ' _ 
see. 'The difficulty arises. If to perceive by the faculty of seeing 
of thVuJs î  "what is meant b y "to see," and if the object of seeing is 
in the fact colour, or a coloured thing; then to " perceive by sight ̂ " the 
faculty of seeing agent would imply * that this agent is something 
ĵf̂ * f̂''̂  possessing colour. T o this the answer is twofold. First, 
each sense) the expression "to perceive b y sight" has more than one 
thingsVa)" simple meaning °. That it has more is piain, if only from 
theprimary the fact that, even w h e n w e are not seeing anything in 

Sie öparov, particular, w e discern by sight between light and darkness, 
i. e. the and such discernment is not, as an act, identical in its 
apprehen- . , , . r . , 1 • , 
sion of its nature with the seeing of a particular colour at a particular 
form(er8os) tjme. Secoudly, there is a point of view whence w e can 

^ 425^ 11-25: by using aiaßavöpeßa Aristotle excludes the assumption 
that it is by intelligence that we become conscious of perceptions. 

'̂  'Viz. the original o\jns or opaais and the o\Jfis o-\jreas. 
' ei TIS oil̂ erai rä öpäv: ' to become conscious of seeing' means (so 

far as the argument has proceeded) that ' one who sees should see the 
seeing agent.' 
* The point is argued as if ' to perceive tkat one perceives' were the 

same thing as ' to perceive the perceiving subject.' 
" It has one meaning as expressing the act of special sense; another 

—and this is the point to which Aristotle is leading up—in reference to 
the act of the Koivfj aiaßrjais. 
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even accept the assertion that " the fact of seeing is some- without its 

thing coloured." For w e have defined an organ of sense as ̂ d (*)' the 
that which is capable of receiving the form of its aladrjröv retention 

without the matter; and colour, as perceived, is such form, form—the 

T o this capacity it is owing that even when the objects f'''f̂ ''ui~ 
{aiadrjrd) of sense have departed, the aio-ö̂ o-ets (or alad-qpiara, of rä 

or (f>avraaia, 428*" ii) which they excited remain still in our "„"̂ „̂ eral 

sensory organs ̂.' In another passage ̂  Aristotle says: ' W e to which it 

possess a faculty or power accompanying all the individual a possible 

senses, in virtue of which power one sees that he sees, or p̂ Ĵ t̂ °̂  
'̂  . inner 

hears that he hears, or in general perceives that he perceives. vision. 
It is in virtue of this c o m m o n power that one does so ; for j.°[̂tion 
assuredly it is not by the special sense of seeing that one sees between 
that he sees.' Thus the direct objects of this sensus com- gffect™̂ "̂  
munis are not the â o-ÖTird, strictly speaking, but the aladrj- aiaSrjais 

. , m, . and Its 
p,aTa or impressions of the special senses. The importance residual 
of this faculty of consciousness is stated in the Nicomachean ̂ ^̂ '̂  , j 
Ethics^- ' H e w h o sees perceives that he sees; he whoaf<re7)/ioin 
hears perceives that he hears ; he w h o walks perceives that (i_̂ °̂̂ the 
he walks. So, also, concerned in our other activities, there retentive 

is something in us which perceives that w e perform them. ̂ „„^ 

W e perceive that w e perceive, think that w e think, and ̂ "̂̂ v̂ ^̂ ) 

so on. But for us our existence consists just in this very dawn of 

perceiving that w e perceive and thinking that w e think.' ̂ "̂ '(."ô g. 

Thus, so far as perception is concerned, the faculty ofness. 

consciousness is the sensus communis. Consciousness has 

its empirical dawn in the emergence of this distinction 

between perceiving and perceiving that w e perceive; the 

distinction itself is impossible without some degree of 

psychical continuity—^without a synthetic faculty which 

can bring together the present and the past, It implies 

elementary memory, which again implies that ^avraaia, as 

sensory presentation, is not any longer a mere momentary 

appearance, but a faculty of storing up aladrjpiaTa, to become 

1 Cf. 425'' 24. 'With the above cf. Plato, Ckarmides 168 D-E, ovkovv 
(q dKofj) etirep avrfj avrfjs aKovaerai, (jjavfjv ixovatjs eavrfjs aKovaerai' oü yäp 
av a X X a s aKovaeiev'—Kai fj Syjfis ye irov, eiirep o\jreTat avrfj eavrfjv, xpäpd Tt 
aÜTJjv dvdyKrj exeiv' axpav yäp 8i//ir oiSev pfj irore i8rj. 
2 455* 15 seqq. ^ I170» 29, with Prof. J. A. Stewart's note. 
BEABE U 
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<^avTdajMTa, and on occasion also jivrjßov€up.aTa^ subsidiary to 

the higher functions of intelligence and reason ̂- In spite 

ofthe importance assigned to consciousness in the N.E., 1. c, 

it remains in general for Aristotle a psychical irdpepyov, 
utterly without the importance assigned to it by modern 

psychologists. Science, perception, opinion, and discursive 

intelligence, are all concerned primarily with something 

other than themselves, viz. with their respective objects. 

T h e m a n of science does not as a rule think of himself 

as thinking; he thinks of his particular object; and of 

himself only indirectly, or when some Interruption to the 

natural flow of his thought occurs^. 

II. Sensus § 30. T h e word <f)avTaaia^ often bears in Aristotle the mean-

in re-pre- ^^S' ̂'̂  which Plato generally uses it, of the faculty oipresenta-
sentative Hon, by which an object appears to the mind on the occasion 
conscious- T., i r l j ' / r i 
ness. of perception. Thus w e read of the (pavraaia of colour, 1. e. 
Vanous ĵ̂ g subjective impression of it upon the mind as seen*. 
of <̂ v- Such appearance m a y or m a y not be illusory. Regarded 
asprimary '̂^ ̂ ^^ source of illusion, (f>avraaia connects itself more with 
presenta- mental pathology than with psychology. Regarded on its 

represen-̂ ^ normal side, as the faculty by which things ' appear' through 
tation. A scnse-perception, it can be divided into two grades, accord-
meanmg of. . ^ , , , , , , 
i>dvTaapa ing as It cxprcsscs first-hand or second-hand ' appearance. 
f̂ *a^l^' In the one grade it is the faculty of presentation; in the 
Too-^ cor- other, the faculty of representation, or the reproductive 
treachof imagination. Corresponding distinctions hold as to the 
these. use of the concrete (j)dvTaap.a. A ^dvraajia m a y be illusory, 

or it m a y be the normal foundation of m e m o r y or reasoning. 

' 450^ 26,449'' 31 seqq. The alaßfjpara are themselves alaßrjrä, 460'' 3. 
" Cf. Met. 1074* 35 ̂ alverai S' del äXXov fj iiriarfjptrj Kai fj ataßrjais kcu 

fj 8ö^a Koi fj Sidvoia, avrfjs S" e'v irapepyĉ . The psychological distinction 
between seif and its energy in thought or action, while important as 
revealing to us our existence, is, we may observe, as a matter of fact, one 
of which little use is normally made in practice; and then chiefly either 
for the purposes of psychology and cognate studies, or because some
thing abnormal occurs, which Interrupts the current of objective thinking 
and forces the thinker in upon himself. 
' In accordance with the use of (paiverai, as in <}>aiveTai pev 6 ̂ tor 

TToSiaiof, 428* 3. 
* Cf. 439̂ " 6 &piaTai fj rpavrajia rfjS xpäas. 791* 17, 394* 7. 
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It means an individual impression made on the ' faculty''" either 

called fj ipavraaia, or rö ̂ avraariKÖv. T h e abnormal or patho- "he cone-
logical meanings of these words are well understood by sponding 
A . 1 1 . . . . . rjtavraajjua,) 
Anstotle^, but are not to him the subject of m u c h direct as source 
Studv °^ illusions 

•'• _ _ occupies a 
T h e characteristic meaning of cpavraaia, or rö <j)avTaaTiKÖv, subordi- . 

in Aristotle's psychology, is that of the faculty by which "nd̂ be-̂ "̂ '̂ 
(j)avTdaßaTa, mental presentations, are in the first instance l°°ss 
formed, and in the second reproduced, in the absence of the mental 
alaärjTä to which they are ultimately affiliated. Such repro- ̂ ^e*ri°^^' 
duction is thus described. T h e impressions of sense, the aladî - tion of the 
;«ira, do not disappear or perish with the instant of their ̂ hlclT 
first perception. They leave traces {piovai) oi themselves ,̂ or 'pavraaia 

persist, ' within us.' These traces are somehow stored up. ductive 
This ' storing u p ' is effected by successive ^avraaiai, i. e. jp^gi"^-

' appearances' or presentations through immediate sense ; and in 

and when a störe of alad-̂ p-ara has been formed, the ground ̂ iauoTt"*'' 
is prepared for ^avraaia (or rö cpavTaariKÖv) in the further are eu-

application of this term, i. e. as the faculty of reproducing f in üie 

images which were once before the mind, even when the "1'°^/ ̂ ^^ 
° aXavrjpara 

objects which gave rise to them have disappeared from percep- or impres-
tion. Thus it will be observed that an aladrjjia and a ̂ dvTaap.a ^^^L°^, 
are at bottom the same psychical phenomenon, which if re- are'stored 
garded as grounded on the aladrjais is an aladrjp.a, but as a this stonng 
mere presentation or re-presentation to the ' mind's eye' is ̂ P 'jî  

a cpdvraajia. Accordingly Aristotle defines the faculty of imagma-

imagination as one and the same per se with that of central *'™ ^̂  , 

sense, but differing from the latter in its rdationships or con- for its 

ception -̂ T h e <i>avrdajiaTa, like the aiadrjpiara, are individual Relation 
and concrete in their nature: they have not the universality of Ae 

of concepts. Until thinking takes them over they are not to the 

connected in propositions. Intrinsically the faculty of per- ̂ '"""°<̂/'<«-

ception (rö aladrjriKÖv) is one with that of imagination (rö apara are 

cpavraaTiKÖv), though they are conceived in different ways, „aturT 

^ 165'' 25, 168'' 19, II14» 32, 4601" 19, and 846» 37 (where <l>avTaala individual, 
= ' apparition'). 
' 99" 34-7, 45°* 27 seqq., 408" 15-18, 459i'_ 5 seqq., 460" 2. 
' 459* 15-17 "̂"T̂  P^" rä avrä rä alaßrjriKa to <j>avTaariKÖv, rä 8' eivat 

<j>avTaaTiK̂  Kai alaßrjriKa erepov. 
U 3 
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not, like and are differently related ^. 'H ^avraaia as a faculty is 

universal ^ process or an affection produced within the (äov, or 
The faculty animated organism, b y the exercise of sense-perception^, 

tion how^' Thus <j)avraaia and fj koivij aladrjais are fundamentally one: 
related to and it is to be remembered that as cbavraaia is rooted in the 
the faculty . . , , 
of general seusory faculty, so its exercise depraids upon movements 
sense. The continuing in the sensory organs ̂, which movements serve, 
imagina- ° . . 
tion com- under certain conditions, from time to time, to stimulate the 
Hle'while Organ of imagination, which is that of central sense; and 
the senses thus the (j)avTdap.aTa are brought into clear consciousness by 
employed. the pLovai, or traces of themselves left by the aladrjpxira. T h e 

organ of sense-perception is related to an external, or extra-
organic, Stimulus: that of reproductive imagination receives 
its Stimulus from within the organism. Thus, when the senses 

are not occupied with ' external objects,' the ipavraaia m a y 

be activdy employed ; and, indeed, it has least to do when 

the senses are engaged with the outer world energetically 

and effectivdy. Confused and obscure, or diflScult, sensory 

perception is, however, apt to stimulate cpavraaia to activity. 

Thus, if w e see a person only imperfectly at a distance, we 

set about guessing w h o it can be: this employs <f>avraaia. 

If w e see the person well and clearly, reproductive (}>avraaia 

has no opportunity of exercise *. But when the ' outer' or 

bodily eye is closed, images of m a n y sorts crowd before 

the 'inner' or mind's eye; and the power and activity of 

(j>avraaia are at their m a x i m u m when the special senses are 

at rest during sleep. 

Differences (pavraaia and aladrjais thus differ chronologically, the 

ando^"''"' former being as it were the rehearsal of the latter's work. 
aerjais: But they differ also in other ways. T h e y have not the 

logical same or equal values as evidence respecting objects. T h e 

1 459» 15-18., , , 
^ 1. c. ean 8' fj (j)avraaia fj virä Tr\s Kar ivepyeiav aiaß^aeas yivopevrj 

Kivrjais : cf. 429" I. 
° The organ in which the Kivfjaeis, or povai, or whatever name the effect 

of fj Kar ivepyeiav ataßrjais may be called by, persist is not the central 
organ, but tbe particular sense-organ; cf. 459" 3,461* 26; Freudenthal, 
lieber den Begriff des Wortes <j)avTao-ia bei Aristoteles, p. 20. 
. * 428* 12 seqq. 
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evidence of aladrjais with respect to its proper object is differences; 

almost always true and trustworthy. The pavraaia is a fre- dlfferScê  
quent cause of error, and untrustworthy in the absence of 

an object. They have not the same extent in the animal 

world. All animals have ataßrjais: it is more than ques

tionable whether all have âyrao-i'â - cpavraaia resembles 

thinking in the one particular of not requiring external 

Stimulation, as aladrjais does, on each occasion of its exer- Difference 
eise. Therefore it is that chavTaauara and ẑ oTiuara at their °̂  'P̂ "™-

^ ' "̂  apara and 
lowest level b e c o m e s o m e w h a t difficult to distinguish ̂ . vofjpara. 
B u t ^avrdajiara are indispensable for the exercise of vörjais ̂. t^athe 
Indeed, in one place Aristotle goes so far as to n a m e material 
pavraaia a s — a t least according to s o m e persons—a division but this' ' 
of thinking *. <havrdap,ata are distinguished, however, from ̂ ^^ ''̂  
/ - L i e r i - . , . VOIJlMTa 

vorjjiara b y the fact of their implicit individuality : the data is general 
of (j)avTaaia like those of aladrjais are p e r se individuals, and ye^alnot 
derive their universality, so far as they possess it, from confined to 
the setting in which they are placed b y the activity of the obje^tsTs 
thought which employs t h e m as its material. pavraaia 

§ 31. T h e inner workings {Kiv^aeis) which form the basis The 

of (pavraaia are not of cOMVsepurely corporeal: they are, like ̂ g'̂ ''̂ ^ 

all the processes of life and mind, and in accordance with in the 

the definition of aladrjais given b y Plato and Aristotle, „Wch^ °" 
m o v e m e n t s of the soul through the body. Leaving this to <P°,''raata 

h e understood throughout, Aristotle gives a predominantly movements 
physiological account of the nature of (pavraaia. Y e t this °f body 

is an activity of "^vxrj. It is that on which m e m o r y and together. 

recollection depend. W i t h o u t its aid sense-perception \^^^ 

would be confined to m o m e n t a r y evepyeiai, lacking in con- importance 

tinuity, unassociated, incapable of forming a basis ofxam'o. 

* In 413* 22 there are good reasons for doubting the genuineness of 
the words koI cpavTaaiav; cf. 414'' I, 415* lo, 414^ 16, 428* lo. Cf. 
Freudenthal, op. cit.,, p. 8. 

2 403* 8 rä voelv* el 8 iarl Kai rovro t̂ avraaia ns rj pfj avev (pavraaias, 
433* 9 ei TIS TJJV pavraaiav nßelrj äs vörjaiv raia, 43^* 12 ra Se irpära 
vofjpara rivi 8ioiaet rov pfj cpavrdapara eivai ; 

3 449'' 30 seqq. 
* 427'' 28 TOV voelv . . . TOVTOV Se rö pev (pavraaia SoKei etvai rö Se 

viröXrjyjfis. 
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ep.ireipia. As the work of rö alaßrjTiKbv irdvrwv, it gives 

the aiadrjrd thdr first objective reference: it extends ex

perience from rä Ibia to rä KOivd and rä Karä avp,ßeßrjKÖs. 

It gives their first rudimentary meaning to sounds, and so 

makes language possible ̂. It is the condition of thinking, 

since it is by the (pavrdajxara or ' Schemata' which accom

pany our concepts that they have the requisite clearness 

and distinctness, and also are capable of being remembered. 

Together with perception and thinking it forms also the 

basis of desire and will ̂. For the productions of art and 

literature its efificacy is prodigious, and quite indispensable. 

W h o Antipheron of Oreus was we do not know: perhaps 

a madman, who mistook (as we learn from de M e m . i) his 

mere ̂ avrdaji.ara for p.vrjp.ovevp.aTa; but Aristotle, as well as 

Shakespeare, distinguishes the poet as one who has the 

faculty of giving ' to airy nothing a local habitation and 

a name*.' 

Realnature § 32. A s to the real or physical nature of the Kiv-qaeis in 

residual which the faculty of imagination consists, Aristotie of course 
impres- can teil US nothing. W e do not know whether they are 

form the regarded by him as (what would now be termed) mechanical 
physio- Qj. chemical. In this respect, modern psychologists have no 

ground of great advantage as compared with him. The correspon-

unknown ^ences bctwecn his description ofthis faculty and that given 

to Aris- by Hobbes (as pointed out by Freudenthal, op. cit., p. 24 n.) 

aisô to US. are very well worth noticing. ' W h e n a body' (says Hobbes) 
Corre- ' jg once sct in motion, it moveth, unless something eise 
spondences , . , . ,, , . , , , 
between hinder It, eternally . . . and, as w e see m the water, though 
Anstotle ĵ̂ g wind cease the waves give not over rolling for a long 
Hobbes, as time after, so also it happeneth in that motion.... For after 
facultŷ  '̂  the object is removed, or the eye shut, we still retain an 

image of the thing seen, though more obscure than when 

w e see it *.' With this compare Arist. 459*^ 9 seqq., 460'' 28 

seqq. Again: ' imagination, therefore, is nothing but decay-

ing sense'—the proposition laid down by Hobbes—might 

' 4201= 32. ' 432'» 16, 433» 9-'' 28. 
' Cf. Arist. Poet. 1455* 32 and § 38 infra. 
* Leviatkan, pt. i. ch. 2 ; also Pkysics, iv. ch. 25. 
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be a translation of fj be (pavraaia iorlv äadevrjs rts aladrjais ^. 

Compare also ' m u c h m e m o r y is called experience' with 

Arist. 100* 5. T h e words 'there be also other imaginations 

. . . as from gazing upon the sun the impression leaves an 

image,' remind us of Arist. 459'' 7. Again: ' the phantasms 

of m e n that sleep are dreams,' reproduces Arist. 462* 29; 

while ' all fancies are motions within us, rdiques of those 

m a d e in the sense,' might have been taken from Arist. 461* 

18 at vTrdXotTTOi Kiz/Tjcrets ai avp.ßaivovacu äirb räv aladrjpidTiäV. 

' Those motions that immediately succeeded one another in 

the sense continue also together after sense' is a paraphrase 

of Arist. de M e m . 2. 452* l <as yäp expvai rä irpdypiaTa irpbs 

aXXrjXa tm ecpe^s, ovra> koi ai Kivrjaeis. 

§ 33. T h e Kivrjaeis in the organs either continue latent or Latency of 

propagate themselves to the central organ of perception ̂. move-' "̂  
Their latency is caused by the Inhibition exercised upon ments, how 
, , , . , . , r \ caused. 
them b y stronger Kivrjaeis, in the continued use of the Their 
aladrjaeis in external perception, or eise b y the activity f̂ er&ence 
of thinking. These stronger Kiv^aeis extinguish the weaker sciousness; 
as a stronger light causes a weaker to pale before it ̂. But ̂  manner 
under favourable circumstances they m a k e their w a y to ofthis. 

'When 
the central organ and re-emerge into consciousness, i.e. latent they 
either w h e n they become strong enough to remove the"«/«"', 

, , . , . , . . , Anstotle 
obstacles, or when the inhibiting movements hecomepotential; 
weaker, as in sleep. W h e n latent the Kwjjo-ets are, in '°.<=°°-

' r- ' ) sciousness 
Aristotle's phrase, Potential; when they emerge into con-they 
sciousness, they are actual^. T h e y are conveyed from the attuaî  
special organ to the organ of central sense, and so from Their 
latency to consciousness, by ̂  the m e d i u m of the blood ̂. In between 
this organ of central sense they then produce a secondary ̂ ^̂  special 

. r t • organ and 
affection of consciousness with an image of the object ofthe central 
1 1370* 28, a passage of the Rketoric, of which work Hobbes made 
an analysis. 
2 459'' 7, 461* 6. ^ 460'' 32, 461» 20, 464'' 4. 
* 461'' 12. 
' Or witk the blood, by tbe avp/pvrov irvevpa, see 659^ 17-20, 744" 3. 
* 461* 25-'' 18, especially ''II Kariövros tov nXelarov aiparos iirl rfjv 

dpxfjV Kre.; and ''17 koi Xvöpevai iv oXiy^ tiS Xoiirä äipari ra iv rols 
alaßrjrrjpiois Kivovvrai, 
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organ is perception, copying this ̂  as it was in its first presentation ̂. 

OT^the°° '̂ ^̂ ^ secondary image is what Aristotle calls the (pävraapa. 
aöp^vrov T h e faculty, and sometimes the process, h y which (pavrdap.aTa 

wMch" arise is called b y him (pavraaia, which (in the chapter 
<=°"̂ äes expressly devoted to its explanation) is defined as ' a move-
with the 

3' blood in ment within the C^ov produced b y actualized perception 

Relation' Thus^az;rao-^a is an exercise ofthe koivtj aladrjais,and provides 
ofcpavTd- the material on which this further exercises itself in memory 

hope'or" ^̂ '̂  reminiscence, and in hope, fear, and desire*- W e 
fear, cannot think of any concrete individual thing of which we 

thinking, have had no previous perception °. Without the particular 

'̂ ?̂̂ '̂.2,û  aladrjpia w e cannot have the (pdvraajua, and without this we 

is the sole cannot have the thought—ovbi voeZ 6 vovs rä exrös p,rj per 

conduct in "̂ o'̂ ô-ecos ovra. A s , if one percdves nothing he is incapable 
the lower of learning anything ̂, so if he has not a (pdvraap,a connected 

and greatly with the matter of scientific contemplation (öeoipia) such 
influences contcmplation is impossible. Thus (pavTdau,ara are to 
theconduct , , , , „ / . v » ^ 
ofmen. fj vorjais what aiadrjjiara are to fj koivtj aiadrjais. (pavraaia, 

too, is the link which connects our thoughts with desires 
and Impulses, and m a y b y itself, even in defiance of scientific 
or any clear and accurate knowledge, guide or control 
the actions of men. M e n , indeed, have reason {vovs) with 

which to check and control the influence of (pavraaia on 

conduct; but to the lower animals'' î ai'rao-ta with öpe^is alone 

presents the motives of action. All the pleasures possible 

to m a n are either present in perception (ei; rw cAaddveadai) 

or past in m e m o r y (ej; ra piepvfjaßai), or future in expecta-

tion {ev rä kXirî eiv piiXXovra). T h e pleasures accompanying 

m e m o r y and expectation are due to the (pavrdapiara involved 

in these mental states ; for the (pavrdajiara are attended with 

^ For the inner Stimulus is qualitatively like the outer; fj (pavraaia 
Kivrjais ns . . . Kai ravrrjv öpoiav dvdyKrj eivai rjj alaßfjaei, 428̂ ^ IO-I4. 
^ 4S°* 1° 'T̂  (pdvraapa r̂ s Koivfjs aiaßfjaeas irdßos iariv. 
^ For fj (pavraaia generally, in itself and in its relationship to other 

psychical faculties, see de An. iii. 3. 428'' 2-429"' 9. 
* Cf. Pket. 1370» 28 : '"When one remembers or hopes or fears (e'Xjri-

fovTi) a (pdvraapa of the object remembered or hoped for or feared 
accompanies his mental act.' * 432» 2 seqq., 445'' 16. 
6 432» 7-X0, 449'' 31 seqq. 'f 429» 4-8. 
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aladrjais^- The pains of memory and expectation are to 
be explained in the same way. 

§ 34. T h e close relation of pavraaia to intellect (rö i/oeiv) Relation of 

is most forcibly and clearly stated in de M e m . 12. T h e f̂  v7^« 

intellect must have a (pdvraajxa to work with. This m a y be It is neces-

illustrated and in a measure proved by what w e experience schem°a-

in geometrical reasonings. W h e n w e draw a geometrical ̂ ^̂ ^ °̂  *^ 
*- 1 1 1 - 1 . r , . ^ objects of 
figure, though the particular size of this figure does not thought, 
matter, yet w e draw it always of some particular size. In ̂ °^ •?''?' 
the same w a y generally when one thinks, even though the could not 
object of his thought be something not involving quantity, tereX^™ 
yet he envisages it {rißerai irpb öpipLäroüv) as quantitative, Illustration 

and then proceeds in his thinking of it without any regard use of geo-

whatever to its quantitativeness. In the same way, too, if the ™«'"<=äl 

object be properly quantitative but of indeterminate quantity the way in 

(as when w e say, e. g. ' any given circle'), in spite of this ̂ ,^l\^^.^ 
one connects it first with some determinate quantity—as 'We cannot 

if of some particular size—and then thinks of it for the objects of 
purposes of his problem in abstraction from such deter- thought 
• 0 T̂ i 1 1 • i before our 

minateness ̂. T h e reason w h y one must do this—why w e mind 
cannot exercise the intellect on any object unless under ̂ '"̂ P̂' P connexion 
such conditions, and also w h y w e cannot, as is likewise with time-

true *, exercise the intellect except under the condition of "̂"̂  ' °°^ 

time, even though dealing with conceptions not in t i m e — 

requires separate discussion, but the fact remains ® After Neamess 

this it is not surprising that (pavrdajxara and vorjp.ara should ̂ „„"^to" 
in Aristotle's treatment of them sometimes approach one vofjpaTa in 

another so closely as to appear confused. Thus w e read ̂  treatment. 

^ Pket. i. 2. 1370» 28-35 ; <^^ Mot. An. 701* 4-5. The (pavrdapara are 
all rooted in alaßfjpara, which if pleasurable make them pleasant. 
* 449'' 30-450* 13. ' voei S' rj iroaov pövov. 
* Aristotle bad not before spoken of this point, yet he assumes it 

without hesitation, and it is the one most germane to his succeeding 
discussion of memory. 
" Aristotle nowhere attempts to explain the reason of the fact thus 

stated and assumed here. 
' 458* 23, where, however, (pdvraapa appears suspicious. Simplicius 

does not seem to have read it: if kept, it has to bear a different sense 
from what it bears in the context (e.g. 458''18) before and after. 
•Without it, too, the meaning of the passage is perfect. 
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that dreamers sometimes have a reflection or thought 

which exceeds the scope of the dream, and this reflection 

is called a (pdvTaap.a. But the tendency to confuse (pavrd-

ajxara and vorjp,aTa is seen most emphatically in the un

answered query as to the point in which rä irpära vorjpMra 

differ from (pavrdap,aTa^, and in the construction given to 

(pavrdapara h y Aristotle in relation to rational desire and 

will ̂. Here w e find (pavraaia XoyiariKrj or ßovXevriKij attri

buted to rational beings, while only (pavraaia alaßrjriKrj is 

assigned to the lower animals. Thus, from being regarded 

as co-operant with the activity of rational deliberation, pav

raaia seems to have become itself invested with rationality. 

VoJ\evTiKl ̂ "̂̂  Aristotle does not intend this. T h e terms XoyiariK-lj 
or X071- and ßovXevriKTj need not be taken to mark powers inherent 

onUKorä ^̂  (pavraaia, but powers only belonging to it Kara avßßeßrjKÖs, 
avpße- i. e. from its relation to the noetic faculty. Thus pavraaia 

properly or alaßrjTiKTj would remain the only pavraaia proper ̂  
directly. ^ ̂ 5. T h e (pdvraaßa m a y or m a y not be a true copy of 

a true copy the object, which gave rise to it through the original alaßrjpa. 

and^TOly ^̂  ̂ ^ ̂  ^̂ ^̂  ^ " P ^ ^̂  (̂ ) *^^ Kivrjais propagated from the 
represents Special Organ to the central organ is unmixed with alien 

certain movements also stored up in the same special organ; and 
conditions. (̂ ) if this oi'gan and the m e d i u m ofthe movement propagated 
ipavTaala, ). ' . . ° , , , , f f S> 
though the from it, VIZ. the blood, are not excited by some overpower-
taken'from '"^ shock which would prevent each from discharging 
the its normal function. If these conditions are fulfilled, and, 
^sion'is° °^ course, if the original sensory impression has been 
not con- correctly taken—if the primary (pavraaia is true—then the 

represen- cpdvTaap.a coiTesponds duly with its object, and is a true 
tation of copy of it *- T h e faculty of having ^avrdajiara must not 

1 432» 12, where, however, in the next clause Torstrik is probably right 
in reading raOra for rSxXa, thus denying that the irpära vofjpara are 
(pavrdapara, and merely asserting that they are ovk ävev (pavraapdrav— 
the doctrine of the de Memoria. ^ De An. iii. 433'' 29-434* 10. 
' 702" 19 (pavraaia Se yiverai fj 8iä vofjaeas fj 81 aiaßfjaeas. Here the 

word is used, says Bonitz, Ind. Arist. 811'' 26 latiore sensu: the image 
which stimulates ̂ pê is may be suggested by a tkougkt or by a percep
tion. The subject is the ßavXevriKfj pavraaia, in which, as explained 
above, the (pavruaia is allied with thinking, but not produced by it. 
* De An. iii. 428* 15-I' 17. 



SENSUS COMMUNIS 299 

be regarded as confined to the province of vision, to which the ala9ij~ 

the etymological meaning and the populär use of the word «̂ "̂ "nse. 
(pavraaia tend to restrict it ̂ . In its definition it embraces it em-

all provinces of sensory representation. W e must, therefore, provinces 
suppose that to the aladljuara of sounds, tastes, smells, and of sensory 
. , . . , representa-

ot the various tangibles (pavraapLara correspond ; although tion. "Vet 
from the assodations of the word it would not be easy ̂ ^g'°'^^' 
to find pavraaia or (pavrdapiara direcüy used of any except modems 
images derived from the sense of seeing. This requires w^withV 
to be emphasized, since Aristotle, like m a n y modern *' ''"̂ ^ 

. . . • I , , . r . , appears to 
psychologists, was in the habit of treating (pavraaia as if proceed as 
it had no scope beyond the limits of the visual province; jf".!̂ '̂"*̂ ° 
just as (on the principle, fj o\jns pidXiara aladrjais) he also That we 
habitually treats rö opäv as if it were equivalent to rö member 
aio-öaveo-öat in general. That, however, w e must assume sounds, 

(pavraaia as having this wider application, and (pavrdapara smells', and 

corresponding to aiadijpiara of every ataßrjais, follows *?̂ ''"̂ ;̂ 

necessarily from the theory of memory laid down by we have 

Aristotle. A s we shall see memory acts by means of a "^"^äol 
(pdvTaajia, nor would it be possible for us to remember these. 

the perceptions of any sense unless w e had <pavrdap.ara of 

these. The fact, therefore, that w e can remember sounds, 

smells, and tastes, and feelings, as well as sensations, 

of every sort proves that all these as well as ô îs leave 

(pavrdap.aTa answering to them in the mind. But, in 

explaining the phenomena of dreaming {vide infra § 37), 

Aristotle virtually asserts that the alad-qp-ara of all the 

senses come under the service of (pavraaia (459'' 20-23). 

§ 36. W e have seen that fj Kotẑ ^ aladrjais is the faculty by Sensus 

which w e become conscious of our waking perceptions—of ̂ ^ faculty 
the fact that w e perceive with any sense. Hence it might «̂  sleeping 

be inferred a priori that sleep, if it implies unconsciousness, dreaming. 
is due to an affection of this faculty through its organ ; Whyplants 

also that dreaming, which is a form of consciousness during sleep, why 

sleep, is an exercise of the same faculty to which w e owe ̂ ™™sieep ' 

our waking consciousness. Such is the teaching of Aristotle. affects all 

^ 429* 2 e'Trel 8' fj o^is paXiara ataßrjais ianv—sight is the Sense par 
excellence—»cai rö ovopa (sc. ttjs (pavraaias) diro rov (pdovs eiXrj(pev. 
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the senses Sleeping and dreaming are affections of the koivtj aladrjais. 

nXsome "^^^ reason w h y plants do not sleep and wake is that they 
only. have no aladrjais ; all animals, however, sleep. Sleep affects 

ca'use'of ^̂ ^ the Special senses : no animal sleeps with some of its 
sleeping. senses while awake with the others. This simultaneous 

cause. affection of all the senses by sleep confirms, if it does 

^ul htslts " ° * prove, what has been asserted, viz. that sleep is due 
IvreXexeia to an affectiou of the Koivfj aladrjais; for if this were the 

conlciouŝ  faculty of sleep, the latter would when it occurred necessarily 
ness. affect all the special senses. W h a t affects the c o m m o n sense 

cepüon and must affect all that are dependent upon tt. If sleeping 
movement ^gj.g ĵ gt an affection of this c o m m o n sense, w e should find 
m animals 
have one cases of animals sleeping with some of the senses only; 
common ^"^ ̂'̂^ never do ̂. Sleep, formally defined, is a sort of bond 
Th.seß- which binds the general faculty of sense-perception ; and 
of sleep. wakening is as it were the loosening of this bond^. It 
Strange implies a loss of energy, on the part of the Kotv^ aladijais 

remember and its organ, due to excess in the exercise of conscious 
OTT dreams perception. Its final cause is the recuperation ofthis energy, 

awake, but and the restoration and preservation ofthe fitness of animals 

accom- for the exercise of conscious perception. T h e waking state— 
panying f̂ ji consciousness—exhibits the animal in its perfection^. 
move- . 
ments. Sense-perception and movement have a c o m m o n centre 
This con- jĵ  animals—the region of the heart, in the case of those 
nexion of ° ' 
movement which possess one, the analogous region or part in the case 
ception'" °^ others, such as insects, bloodless creatures, and such as 
however, do not respire atmospheric air. These show by the rise and 
to under- f^H, the alternate Inflation and subsidence, of their bodies 
stand the jĵ  the part analogous to the heart, that they have in them 
exhaustion '̂  ° ' •' 
of energy a ' connatural spirit {aijp(pvrov irvevjxa) *. This region is the 
needs sleep centre of motive power as well as of Sensation and percep-
for its tion. That Kivrjais and aladrjais should have the same seat 
Sleep con- was to be expected; for all Kivrjais is normally attended 
nects Its Yf'ith some aladrjais, having for its object either an extemal 
normally aladrjröv, or an internal phantasm or feeling. Thus the primary 
with the organ of sense-perception is the organ of both perception 
nutrient 

' 455* 30-* 13. ' 454* 25-7-
^ rä iyprjyopevai is the rc'Xoy, 4551= I3-28. * Cf. 456* 2-: 
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and motion. Hence the efficient cause of sleep, and the process: 

conjunction of movement with the dream consciousness. A ev̂ tâ l 
noticeable thing about it is that though w e remember our f™" food 
j , m stomach 
dreams when w e awake, w e do not remember our dream to brain 
movements ̂. This connexion, however, between aladrjais ̂ o'̂ oM̂ lnd 
and Kivrjais shows h o w the äbwapiia bia virepßoXrjv rov eyprjyo- returns 
pevai comes on: and explains the need of a period of repose. the°bodfly 

Physiologically sleep connects its oncoming with the heat in-

nutrient process. A n evaporation takes place from the food the heart 

in the stomach. This evaporation goes through the veins ̂ '̂ ^̂ f° 

upwards to the brain, where it is cooled, and when cool the outer 

returns downwards towards the heart. With its return ̂ ^ep thus 
drowsiness comes on. The outward bodily parts become defined 

materially. 
cooled, and the bodily heat gathers itself in towards the 
region about the heart. Defined materially, from this point 
of view, sleep is the state consequent on the return inwards 
ofthe bodily heat and its concentration around the organ of 
primary perception, whither it is forced by the evaporation 

returning from the brain ̂. Sleep thus caused continues 

until the digestive process is complete, and the purer blood 

destined for the upper parts—the veins round the brain and 

connected with the sensory organs^has been secreted or 

separated from the coarser, which goes towards the centre 

and lower parts of the body. 

§ 37. T h e faculty by which w e sleep and wake is also Sensus 

that by which w e dream ̂ . Dreaming is not a function jn'X^m^ 
of rö vorjTiKÖv, intellect, or of rö bo^aariKÖv, the faculty of ing- This 

opinion ; nor can it be a function of the individual senses, tion of 

for these are suspended during sleep. T h e fact of our per- ̂ ^er-
. , standing or 

ceiving sensible qualities in the ̂ avrdap-ara of dreams—that of opinion, 
w e perceive colours, &c.—proves, however, that the dream- "Lcia™'' 
faculty is a sensory faculty, not bö^a or rö bo^aariKÖv. W e sense. Yet 
do, indeed, exercise the latter in dreams, but it cannot faculty of 
explain dreaming as a whole. sense, for 

^ This Observation may be paralleied by a question mentioned by 
Priscianus Lydus (Plotinus, p. 565, 1-6, Didot) and possibly raised by 
Theophrastus : why do we remember our dreams when we awake, but 
forget our waking life in dreams ? 
" Cf. de Somno 3, passim ; de Part. An, ii. 7. 653* I0-17. 
^ Cf. Arist. de Insomn., passim. 
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the Images The faculty and organ whereby we dream must be that 

dreams wherewith in waking moments we are subject to illusions; 
have for example, that whereby w e seem to see the sun as only 

qualities. ^ ̂ °°^ '^^ width. A s in wakiug, so in sleeping, the presenta-
Thefaculty tion—the mere (pdvraapia—overpowers the judgment; and 

illusions in dreams this is peculiarly liable to happen, the critical 

whereby faculty being then in a weak and fettered condition. In 
we dream: dreams, however, w e sometimes become aware that we are 

laarM^^"' dreaming. O n the whole the dream state m a y be described 
freed from as one in which there is a functional activity of the central 
the control . , . . / i 
ofthe organ or faculty of sense-perception (not, however, gua 
cntical perceptive but qua representative—(pavraariKÖv); but in 

which the representations, (pavrdapLara, control the critical 
faculty ̂  owing to its weakness during sleep. 

The effects of sense-perception, as has been observed, con

tinue in the organs ; exactly as local motions continue after 

the impact which gave rise to them has ceased. Qualitative 

change is propagated in the same w a y ; and aladrjais is 

a form of such change. So heat propagates itself̂  stage 

Familiär by Stage through a body until it has come füll circuit back 
jnstancesof ̂ Q its principle or source of generation {äpxv)- Familiär 

of impres- instances of such persistence of sensory effects in the 

orrans'of orgaus after the cessation of the Stimulus are found in the 
sense: phenomena of seeing. {a) W h e n w e look at the sun and 
Visual , ' . , . -
after- then turn our eyes away from it, w e can see nothmg for 
Images of ^ while, owing to the persistence of the light impression. 
of colours, {b) If w e look steadily at some vivid colour, for example, 
tiv'e\nd̂ '''at white (including 'bright') or green (A.evKÖz/ ̂  xW"'"). 
positive, and then transfer our gaze to something dse, the latter 

sistency becomes tinged with the colour which w e saw previously. 
not con- ^̂ ^ jf̂  after looking at the sun or some other brilliant object, 

sense of W C close our eyes and, having adjusted our gaze, as it 
seeing. 

' Here we come on a proposition which shows the impossibility of 
finality in a work like the present, which confines itself to the psychology 
of sense. 'What is this mysterious critical faculty, which checks and 
corrects illusions ? A treatise on epistemology would be required to 
give, or attempt, the answer. 
"̂  459* 3- Sc. by ävTin-epiorao-tr. See Oxford Translation of de 

Insomn. with notes ad loc, and on 457'' 2, 458* 27. 
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were, straight in the same line of vision as before, we look 

' inwardly' along this line ̂, w e see a succession of changing 

colours. First w e see the colour which we saw with the 

eyes open—the proper colour of the sun or bright object; 

next, this changes to crimson {(poiviKovv); and this again to 

violet or purple (iropcpvpovv), until the object assumes a black 

colour, and finally disappears ̂. {d) If we look at moving 

objects, e. g. a river, and then suddenly look at a body at rest, 

the latter, for a while, seems to be in motion. This is not, 

however, confined to seeing. Such sensory effects occur 

also in hearing and the other senses. Loud noises render 

US temporarily deaf; strong odours deaden the olfactory 

sense for a time, and so on. 

These facts go to the root of the explanation of dreaming These facts 

so far as it is matter of empirical psychology. assump-

T o explain the dream phenomena, and the illusion to ̂ 'o"̂ . , 
1-1 1 • , , 1 • rr explain the 

which w e are liable in dreams, two assumptions suffice. iiiusion of 
These assumptions are:— The™"^' 

I. that the effects of Sensation just described as persisting assump-
in the organs are capable of giving rise to after-effects in, °" are : 
the w a y of perception: of b e c o m i n g or furnishing objects l- tti»' 

to the central sense ; a n d persistent 

II. that when w e are labouring under pathological con- f̂'̂'̂'̂^ '̂ ^ 

ditions, e. g. strong emotions such as anger, love, or fear, Stimuli of 

w e are especially liable to illusion. This can be proved sense™*"̂ ^ 
by experience. Those who are in fever mistake figures on organ; and 

their chamber-walls for fierce animals, deceived by the „g are 
resemblance. If the patients are very weak they even especially 

make bodily movements in trying to escape from the illusion 

animals. So in sleep the image which comes up is strong and Ĵ bourine 
vivid, while the Controlling faculty which should criticize under 

its objective truth is then weak and helpless. This explains forfcai, 

^ 459^" 14 irapanjpfjaaai (paiverai Kar' evßv0piav, y avpßaivei rfjV oypiv 
öpäv. iraparrjpe'iv does not here mean ' turning the gaze aside.' It gives 
tlie idea of looking along a line, 'We must keep the eyes focussed for 
distance as before—so Aristotle says—and look as if still gazing at 
the sun, but with eyes shut. 
^ A s Aristotle above noticed positive so here he notices negative 

after-images. 
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e. g. the ease with which we are imposed upon by dream shapes 

emotfonal, ̂ ^ occurrences. Illusions of one sense, which occur even in 
states. waking moments, m a y be set right by the help of some 

other sense ; as the evidence of sight corrects the false 

judgment of touch respecting the apparently two marbles 

between the crossed fingers. But no such resource is open 

to US in dreaming. The central sense, whose normal ten

dency is to confirm and approve the reports it receives from 

each particular sense, unless when some one sense contradicts 

another, naturally inclines during sleep to affirm the objec

tive reality of the (pavTdap.ara which arise before it. At such 

times no one particular sense is free to question another; 

touch, for example, is then incapable of contradicting the 

report of sight, or vice versa. Thus the illusion is effectual. 

The residual impressions in the organs m a y stimulate the 

central sense precisely in the same kind of way as do the 

alaßrjjxara oi which they are relics. The one Kivrjais is like 

the other qualitatively. Whether the Stimulation of the 

central sense is set up from without by an objective 

aladrjröv, or from within by the relic of an aladrjp.a, does 

not matter to a sleeping person. Hence the inevitableness 

of the illusion. If illusion can arise in waking moments, as 

already alluded to, a fortiori it m a y arise in dreams, when 

the critical power of the central sensory faculty is enchained 

by sleep. If a person sailing along the coast can be for 

a while deceived with his eyes open into thinking that the 

land is in motion, it is easy to understand how one can be 

deceived in sleep by fallacious sensory appearances, when 

the critical tests (e. g. comparison with the reports of other 

senses) which should detect them are not available. 

Thus the residual impressions forming after-stimuli, 

together with the weakness of the Controlling sense in sleep, 

account both for the <pavTdap.aTa of dreams and for the 

mistake by which we in the dream regard them as realities. 

Reasons § 38. Moreover, at night, when the special senses are sus-

^e'' ™nd P̂ '̂ '̂ '̂̂  ̂ " sleep and the atmosphere is quiet, these residual 
at night the impressions have the most favourable opportunity of 

tion̂ ?" producing their effects on the central sense. If at such 
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times quiet prevails within the bodily System itself, clear most 

<̂ aj)rd(r/Liaro arise before the mind. If, on the contrary, ^°'"^-

from any cause there is much movement going on within 

the body, the images which appear are distorted, or 

images do not appear at all. Thus, too, after heavy meals 

the sleep that occurs is dreamless owing to the movements 

connected with nutrition then taking place. 

Aristotle gives an almost wholly physiological account 

of the effects which it is now customary to refer to the 

productive as distinguished from the reproductive imagina

tion \ Melancholia, illness of various kinds, intoxication, Conditions 

all exhibit instances of the disturbing effects of pathological ̂ f̂avour-
conditions on the imagination, distorting the images, and able to the 

transforming them from natural to fantastic shapes. Such of t̂ g 
conditions affect the central organ of perception, which 'fantastic' 

is also that of imagination, and, while impeding critical making 
or comparative power, which it in c o m m o n with every Ĵ j™''̂ '̂ 

sensory faculty possesses, cause the images which come nature. 

before it to be untrue to nature, false copies of the alaßrjrd 

whence they were derived. The 'poetic' imagination'Poetic' 

which moulds the forms of nature to the uses of art— J|̂ n̂ '°̂ ' 

the specially so-called ' productive' imagination—is clearly 

recognized by Aristotle, but is not officially treated in his 

psychology. T he 'poetic faculty' is, he says, an attribute 

which the m a n of genius shares with the madman. T he 

plastic inventiveness of the poet or artist and the wild 

aberrations of insanity are both due to cognate causes. 

' Poetry implies either a happy gift of nature or a strain 

of madness. In the one case a m a n can take the mould 

of any character; in the other he is lifted out of his proper 

seif 2.' 
§ 39. T h e general account of dreaming then is this: Summary 

A n image presents itself during sleep to the central faculty dreaming'̂  

1 Cf. 461* 3 seqq., 461^ 17 seqq. 
2 Poet, 145s* 32-4 (Butcher). Cf. Dryden: 

Great wits are sure to madness near allied. 
And thin partitions do their bounds divide. 

Also Shakespeare: 
The poet's eye in a fine frenzy rolling, &c. 

BEASE X 
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of perception—to the imagination. T h e latter is, as we 

have said, naturally disposed, in the normal course of things, 

to second or affirm the reports of the senses which come 

before it: to assume that w h e n these forward the report 

of an object, the object is really there as represented. 

This it always does w h e n no conflict of testimony occurs 

between different senses; and none ever occurs in sleep. 

Moreover, the critical power ofthe central faculty is impaired 

or abolished in sleep. T h e residual impressions which 

give rise to the images float inwards from the special organ 

to the central organ in the current of the blood, which at 

that time gathers towards the heart. Such impressions 

at such times c o m e in a regulär order of succession. The 

rule of the association of ideas {Kivrjaeis) applies strictly to 

our dreaming as well as to our waking states. T h e ideas 

of the dream c o m e in their order one after the other, just 

as those of reverie or m e m o r y do w h e n w e are awake. 

These, then, are taken b y the central sense to represent outer 

objects, just as the aladrjjxara of waking life do. Hence, 

w e are deceived into supposing that w e see what w e only 

dream of. W h a t fetters and embarrasses the critical faculty 

of the central sense is the pressure of the blood round the 

heart during sleep. If the remnant or residual impression 

which thus comes before the mind's eye in sleep resembles 

the primary impression—the aladrjp.a—^we dream straight

w a y of the object {aladrjröv) which produced this. It is, 

indeed, possible, and sometimes happens, that a m a n should 

be aware that he is only dreaming. In his dreams one 

sometimes says to himself: 'this is only a dream.' Hence 

to this extent he is n o t — i n such a case—beguiled or deluded 

b y the appearance. Generally, however, the deception is 

complete, and passes without detection. In waking moments 

w e readily expose sensory illusions b y the application of 

tests, derived also from the senses. If b y inserting the 

finger one slightly displaces the eyeball of one eye, an 

object Seen appears as t w o ; but this does not cause 

one to believe it to be two. W e k n o w the cause of the 

illusory appearance, and, besides, w e have the sense of touch 
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to correct it. But during the dream no such resources are 

open to US. W h e n w e see the cpavTdap.aTa we proceed just 

as if they were alad'qp.ara (not piovai, or relics, of alaßrjp,aTa), 

and think and believe that we behold the actual objects 

{aiadrjrd) themselves. 

Apart from dreams proper, we have experiences on the Other ex-

borderland of sleep which enable us to obtain a glimpse ̂ "̂ĝ *̂ ^̂  

of the machinery by which dreams are fabricated. Often, connect 

when just .sinking to sleep, w e suddenly wake up, and as ̂ it^ our 

it were surprise a host of ̂ avrdap,ara crowding in upon our ̂ leep or 

minds. Children have (pavrdapiara constantly active which yet are'not 

beset them in the dark. Such are not dreams proper,-^g^^" ' ^ 

however; but they show to some extent the process of but show 

internal Stimulation from which dreams come, or with machinery 
which they commence. During sleep itself, too, perception of dreams 

of a certain sort is not uncommon, keeping us as it were objective 

in touch with waking experience ̂. W e thus perceive pê cep-

sounds, lights, &c., in a feeble way during sleep ; especially durmg 

in the moments which just precede awakening. These ̂  ̂ ^̂ ' 

perceptions again are not true dreams, any more than is 

the corrective judgment which does occasionally interpose 

during sleep, when we dream, and, as it were, say to u s — 

'this is only a dream.' The dream proper results from 

a Stimulation of the faculty of imagination by residual 

Kivrjaeis proceeding from the organs of sense; and it consists 

in the pavrdajxara which then present themselves and are 

mistaken for objective things or events ̂  It is caused 

purely by the residual impressions, not by any effects of 

outward things conveyed through the special senses while 

w e sleep. 

§ 40. Aristotle begins his discussion of memory by dis- Sensus 

tinguishing this from reminiscence or recollection, and {„'̂ emorv 
stating that many persons with retentive memories are and remi-

slow and dull at recollecting. H e thinks it necessary also Memory 

^ There seems to be an incongruity between this and Aristotle's 
repeated assertions (e.g. 455* 9-12) that the extemal or special senses 
are suspended during sleep. 
" 462» 8, » 29-31. 

X 2 
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{pvfjpij) to distinguish memory from perception and from expectation. 

güfshed ^ ^ three have to do with (pavrdap,ara ̂ : but while those 

from per- of expectatiou refer to the future, and those of perception 
ception and , , , . r ^ ._ ,• o 
expecta- to the present, those of m e m o r y reler to past time''. 
tion. In- -phg Operation of (pavraaia, as presentative faculty, alike 
reference in expectation, m e m o r y , and perception, makes it for 
êlapsed. Aristotle m o r e necessary than it would seem to us to 
<̂ vTo<r(a distinguish t h e m carefuUy. A s the distinction between 

different these three faculties—or applications of one faculty—turns 
totime. altogether on the differences of time-reference (to which 
Memory ° 
the opera- (pavraaia per se is indifferent) the discussion of me m o r y 
time-°euse- properly c o m m c n c e s with the consideration of the time-
its organ, seuse. T h e organ or part of mind wherewith w e cognize 
of^time^" tirne is that wherewith w e also cognize magnitude and 
perception. motion; and the (pdvraajxa (of time, as well as of magni-

the Koivfj tude and motion) is a product ofthe Kotẑ i) ato-ÖTjo-ts, or irpärov 

wühTts' aladrjriKÖv, acting as rö (pavraariKÖv ̂. M e m o r y belongs only 
aiaßrjTij- to creaturcs which possess the time-sense, and are capable 

^ m e with °^ percdviug a lapse of time, and thus distinguishing the 
which we present jFrom the past. W h e n one remembers, he says to 
COS7I1ZC 
magnitude himself(to use Aristotle's quaint words),'! formeriylearntd 
^̂ .̂ or perceived this doctrine or object' M e m o r y consists 
motion: '̂  -' -' _ 
but the not in a perception or conception present to the mind, 
' The ataßrjais referred to here {de Mem.. ad init.) includes the 

activity not only of the special but of the general sense. 
" It is scarcely necessary to point out that eXrrls in this connexion 

includes fear as well as hope: expectation in general. So Plato 
himself states in a note on this word in the de Legibus 644 D. Also 
Aristotle below implies it in his term iiriarfjprj iXiriariKfj which (as 
contra-distinguished by him from ij pavnKrj) would seem to form a parallel 
to our scientific induction, with resulting/öw^r ofprediction—a genuine, 
if vague, anticipation of Mill's conception. 

= 449'' 25-450» 25. In other passages, e. g. 223" 25,433'' 7, it appears. 
as if for Aristotle reason were a faculty which perceives time. In the 
former passage he says el Se ;Lii7Sev oKko ire(j>vKev dpißpelv fj ypvx'j j) ̂ "X'l̂  
vovf, and goes on to represent time as dpißpAs Kivfjaeas Karä rä irpörepov 
Kai varepov. In the latter he says yiverai S' (sc. rö äpê eis öXX^Xais ivavrias 
elval) e'v rois xpdvov aiaßrjaiv txovaiv' ö pev yäp vovs 8iä ro peXXov dvßeXKeiv 
KeXevei, and proceeds to show that ̂  imßvpla does not see the future, 
as if implying that vovr does so. But neither really contradicts the 
doctrine, laid down in de Memoria, that time is object of ataßrjais only. 
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but in the relation of one of these to time elapsed ^; or it organ of 

is one of these as conditioned, or affected, by lapse of time. [^„^"the 
Memo r y , therefore, is not a function of pure intelligence. same, 

T h e latter, indeed, cannot exert itself without the help of cdved'ina 
imagination ̂. W e have already illustrated the dependence different 
r . . . . , - , relation. 

Ol reasoning on imagination, by reference to the universal Memory 
and necessary procedure of the mind in connexion with ""̂J ̂ ^̂ ^ 
geometrical thinking and its diagrams. There our thought pf pure , 
is per se concerned with no particular figure, yet we, in ̂ hich'^' 
order to think, have to draw some particular figure. Sa, oannot, 

, . , . . . r indeed, 
too, in conceptions which are true irrespectivdy of space act without 
or time, w e find it needful, for the purpose of knowing and '^esup-
discussing them, to connect them with space or time. W h y schema-
this is necessary w e need not here inquire. But the fact^^a^J^g. 
is so. Similarly, w e cannot remember anything whatever t'on. 

unless by the aid of a (pdvraapa, through which the re- uuistra-
membered fact m a y connect itself with time elapsed. This *'ons. 

holds of scientific and philosophic truths or theorems. 

These latter, not being directly representable to. imagination, 

must be schematized, i. e. connected with (pavrdapiara. Thus 

only are they capable of being remembered, i. e. indirectly, 

or, as Aristotle says, Karo avp.ßeßrjKÖs. T h e reason w h y 

w e cannot remember except by the aid oi.(pavrdap.ara is that 

w e can remember directly nothing which w e have not first 

perceived; and only perception generates the (pdvraapa, 

which is the instrument of memory. 

This explains h o w m e m o r y belongs not merely to 

creatures possessing intellect,, but to m a n y of the lower 

animals. These do uot possess intellect, and if m e m o r y 

^ 449'' 24 fj pvfjprj oire aiaßrjais oure viröXrjî is aXXä rovrav nvos ê is fj 
irdßos orav yevrjrai xpö""̂ - Seep.313. By Träöo? is suggested the ̂«««JZJr 
of the ê is. The ataßrjais or viroXrj-iffis is affected by the lapse of time: 
from this affection arises the relative character of the povij, its egir, in 
which consists the time-perspective ofmemory. There are some places 
in which l̂ is — ' having,' but this is certainly not one of them. 
^ This passage (449'' 30 seqq.) more clearly than any other exhibits 

the relation of dependence on the lower in which the higher mental 
faculties are placed by Aristotle, in accordance with his theory of 
the gradual evolution of scientific knowledge from individual sensible 
experience. 
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were a function of pure intellect, none of t h e m would be 

able to rememb e r ̂- However, m a n y of th e m manifestly 

do remember. Those which cannot r e m e m b e r are those 

which lack the sense of time. If m e m o r y were a function 

of pure intelligence, even m a n could not rememb e r ̂ ; for 

our intdlectual acts are not capable of being remembered 

per se, but only indirectly, in virtue of their sense-derived 

(pavrdapLara. M e m o r y , therefore, is a function of the same 

part of the soul to which imagination belongs. All facts 

capable of being presented to imagination can be directly 

remembered; all others can be remembered only so 

far as they link themselves with cpavrdapiaTa, i.e. only 

indirectly. 

§ 41. H o w then d o we, b y the help of (pavrdajxara, re

m e m b e r , i.e. k n o w the past? O u r sole ditum is the image 

present to the mind. This, however, is not past but present, 

whereas the past is absent: it is gone. H o w then is it 

k n o w n ä? W e must try to conceive the answer to this 

question as follows. T h e foundation of m e m o r y is laid in 

perception. W h e n , therefore, w e perceive, a sort of picture 

{C(oypd(prjp.a, ypa^rj) is painted in the soul, or in the part of the 

b o d y which contains the perceptive organ concerned in the 

perception ; or dse the sensory Kivrjais stamps an impression 

as it were of the particular sense d a t u m upon the organ, 

as a person with a seal ring stamps its impression on 

^ This assumes Rassow's correction ßrjplav for ßvifräv, 450* 18. 
^ This explains the traditional ßvrjräv, the difficulty of which is that 

it forces us to press the word ' pure,' which is not really in the text. 
' As regards the physical character ofthe impression which generates 

the (pdvraapa Aristotle gives no clear Statements, but expresses him
self in a variety of metaphors. It is ' imprinted' by a Kivrjais vrro rfjS 
Kar ivepyeiav aiaßfjaeas yiyvopevrj, and is opoiov &airep rirros fj ypa(j>fl 
(450» 30, * 15). Freudenthal {op. cit., pp. 20 seqq.) examines minutely 
into Aristotle's Statements to discover, if possible, an exact account of 
his conception ofthis memory image, but to little purpose. H e concludes, 
with every appearance of truth, that the riiroi were, for Aristotle, not 
really like seal-irapressions, but rather qualitative or' chemical' changes 
of tissue, not involving mechanical movement. The question of agree
ment on this point between Aristotle and Hobbes is merely a question 
how far Hobbes followed Aristotle. 
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a piece of wax ^. The question now arises: is this impres- to its 

sion, thus taken, what w e remember? D o w e not remember ""fl"-
rather that of which it is an impression—the object, orpectedwith 

event, which produced it in the mind ? For if what w e datiork' 

remember is this impression, w e do not remember the past ̂ °™^ '̂ *y-

at all: it is a mere mistake to think w e do. But if w e really 

remember the past object or event (as experience proves 

that w e do), h o w is it possible to do so through an 

impression which is not past but present? This Aristotle 

proceeds to treat as the real question to be answered. H e 

imagines an objector to say that it would be as easy to 

suppose a person seeing some colour, or hearing some 

sound, which was not present to sense, as to suppose him 

knowing the past, which is n o w gone. T o this he replies: 

do w e not as a matter of fact, in a certain way, see and 

hear the non-present ? D o w e not in pictures see absent 

persons? N o w this will illustrate what takes place in 

remembering by means of a (pdvTaap.a. A picture is not 

merely a painted object: it is more than this. It is 

a likeness of some person or thing. While per se numeri

cally one and the same thing, it m a y be viewed in two The 

relations. In the same way, the (pdvraap.a before the cjidvraapa 
mind in m e m o r y — t h e impression bequeathed by sense to ean be 

imagination—may be regarded purely and simply as a either (i) 

(pdvraapia, or it m a y over and above this be regarded as "̂  ̂  wer« 

a likeness, a representation of something dse. Taken in ance, or 
(3) as a 

' 450* 27—32 Sei vofjaai toiovtov tÖ yivöpevov 8iä rfjs aiaßfjaeas iv rfj 
ijrvx̂  Kai TW poplcp roi aäparos rä exovn avrfjv, olov ̂ aypd(prjiid n [ro irdßos 
ov (papiv rfjv ê iv pvfjprjv elvcu : I suspect this of being a gloss on ro 
yivöpevov']. fj yäp yivopevrj Kivrjais ivarjpaiverat oiov rvirov nvä rov alaßfj-
paros, Kaßdirep oi oippayî öpevoi rois baKTvXiois. Cf. PlatO, Pep. 277 B 
ivSverat rfnrov (so Adam) ov nv Tis ßovXrjrea ivarjpfjvaaßai eKÖaKa: also 
especially Tkeaet. 191 D. For the ^aypd^rjpa, cf. Pkaedrus 276 D. 
Aristotle 450'' 5-11 introduces some observations on the causes of 
defective memory. Persons in whom, like those very old or very 
young, a great deal of movement exists are bad subjects for mnemonic 
impressions: it is as difficult to impress a durable mark on their 
organs as on running water. If the surface is too hard, no impression 
is taken by it; whereas if it is too easily impressed—too soft—the 
impression is taken but not retained long. 
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the latter w a y it is a memorial or reminder {p.vrjp.övevpa), no 

longer a mere (pdvTaap,a. T h u s regarded, it explains how 

w e r e m e m b e r b y its means. It is like a picture which is 

a Portrait of a friend, b y which, w h e n I look at it, I can 

have m y absent friend present to m y mind. T w o marks 

distinguish the p.vrjp,övevp,a irom the m e r e (pdvraapa; viz. 

{a) the conscious reference to past time involved in having 

a p.vrjp.övevp,a, and {b) the relationship of the fxvrjpövevpa to 

an object which it resembles, or otherwise represents, and 

so recalls to mind. 

Certain ordinary experiences partly confirm, partly 

illustrate, what has here been said. Sometimes, w h e n men 

have a (pdvraapa before the mind, they ask themselves— 

for they are not sure—whether they are or are not then 

remembering; whether, that is, the phantasma which they 

contemplate is a likeness or not of a past experience. In 

such cases, indeed, w e often discover that it is a likeness; 

the original flashes upon our minds, and w e remember. W e 

pass from regarding it in its individual character to regard

ing it as rdated to its original. T h e contrary also occurs 

in occasional experience. M e n mistake their mere (pav-

Tdap.ara for pvrjpove-ipiara ; they confound their fancies with 

past experiences. Such w a s the mental condition of Anti

pheron of Oreus, and certain other deranged persons ; they 

recounted the events or objects which merely presented 

themselves to their imaginations as though these were facts 

of their past experience which they remembered \ 

T h e practical value of the m n e m o n i c art rests on the 

truth of what has been above stated. M n e m o n i c s aim at 

training a person to regard certain presentations not 

merely as single or unrelated, but as in connexion with, er 

as likenesses of, certain objects. T h u s the former become 

reminders {pvrjpoveip,ara) for the latter. 

§ 42. M e m o r y , in general, can accordingly be defined 

as the relationship which a (pdvraap.a (or mental presenta-

' In discussing the subject of dreams Aristotle refers to the way in 
which pavrdapara can be mistaken for (xiaßfjpara, and how certain 
forms of hallucination arise; cf. 460'' 3-27, 
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tion), as a likeness, bears to that of whicli it is a pdvraajxa ^. {dvdpvrj-

This general faculty of retention {p,vrjp,rj) is the presupposi- gnition ot 

tion of reminiscence or recollection {ävdp.vrjais). If one memory, 

does not r e m e m b e r — i f the already described conditions tinction of 
are not fulfilled—he cannot recollect. But he m a y ™emory 

•' from 
r e m e m b e r without being able to recollect, i. e. without remi-
being able to recall at the m o m e n t the ideas which represent Memory is 
fully to consciousness the past object or event. Often there the general 
is a difiiculty feit in doing this. S o m e persons succeed retention: 
better than others in doing it, and all persons do it better "'e™'-

niscence 
in s o m e cases than in others. This is the faculty whose the par-
nature and procedure Aristotle next undertakes to explain. ̂ icuiar 

W e must not, he says, hastily define recollection as the recollec-
m e r e recovery of m e m o r y . It is no more this than it is ̂ ^ ̂ g. °* 
the inception of m e m o r y ̂ . M e m o r y m a y exist without member 

• • • ., 1 , r .Li 1 .̂.. -NT without 
reminiscence, 1. e. there m a y be no need 01 the latter. N o there and 
breach m a y have occurred in the continuity of our m e m o r y '̂ n̂ bemg 
of an experience. Reminiscence or recollection has no recollect; 
place until after such a breach of continuity has intervened. recoUecrif 

^ 451* 'S (payrdaparos, äs elKÖvos ov (pdvraapa, e^ts. The obvious 
rendering of e|ir here (approved by Zeller) as ' having,' introduces a 
superfluous notion. The more Aristotelean Interpretation, though less 
easy to work into a translation, as ' relation' or ' relative State' alone 
gives the sense required. So taken, this definition sums up with force 
and brevity the preceding account of the mnemonic (pdvraapa. It might 
be paraphrased tö eivat e'v fjptv (pdvraajm ri ovras exov irpos iKeivo ov 
(pdvraapd ian, äs elKav exei irpäs aXXo n ov elxäv, which USe of oiItioi 
exov . .. äs exei would explain e|ir. Freudenthal accordingly Supports 
the view that e|if here comes from the intransitive exeiv, but finds it 
hard to get a German equivalent. H e likes the word 'Stand,' but 
thinks it unidiomatic His own rendering p. 36 n. is: die Andauer 
einer Vorstellung als eines Abbildes von dem, dessen Vorstellung sie 
ist. I prefer to use ' relative state,' or' relationship,' rather than ' state,' 
as its equivalent, and base m y right to do so on Aristotle's definition 
1022^ IG oKXov Se rpörrov ê is Xeyerai 8idßeais Kaß' rjv ̂  ev fj Kaxäs SiÖKeirai 
rä 8iaKeipevov, Kai fj Kaß' avrä ̂  irpäs aXXo. 

''451* 20-''10, Aristotle here seems to criticize (unfairly, as Plato's 
avrfj iv eavrg shows) the definition (accepted by Plato, Pkilebus 34 b) 
of dvdpvrjais as = pvfjprjs dvdXrĵ is. H e points out that this is possible 
by a fresh exercise of ataßrjais ot pdßrjais, and that these, though they 
lay the basis of memory, cannot synchronize with it, for memory 
implies that time has elapsed since the ataßrjais or pdßrjais took place. 
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he does not But when the chain of memory has been temporarily 

Definition broken, we m a y re-unite its parts in either of two ways. 
ofremi- ^ g ^^y. ĵ y ĵjj gffort of recoUection recall the vanished 
niscence. ' •' 
Distinction ideas required for knowledge of the past experience— 
and"re-ex- whether ataßrjais or p.ddrjais. But it is also possible for us 
periencing to repeat this experieucc itself. Such repetition, however, 
learning. would not be reminiscencc. It would, indeed, be our sole 

resource if the ideas had absolutely vanished : if we no longer 

remembered. Reminiscence, however, properly takes place 

only when the vanished ideas are recalled by the activity 

of an internal Impulse or spring, over and above any external 

means of recalling them. W h e n a m a n recollects, this 

implies that he was able somehow of himself, and without 

appealing to anything outside himself, to proceed onwards 

to the goal of his effort; to recover the wished-for idea. 

W h e n he is unable to do this, he simply has no memory 

of the fact or experience. H e no longer remembers. When 

he can do this, i. e. when, proceeding by internal activity, 

he reaches the missing idea, he recollects in the proper 

sense, and his füll memory of the experience ensues, or is 

revived ̂- If I have to see a face again in order to form 

an idea of it, I do not remember it, and therefore cannot, 

try as I will, recollect it. If I can recollect it, then the 

idea of it recurs after the effort of reminiscence, and so 

I again remember it̂ - So if I have to releam a lesson 

by having recourse to m y book or m y teacher; or if I have 

to go through the forms of calculation by which I first 

made a discovery, in order to recall the discovery to mind, 

I do not thereby recollect. I recover m y memory of the 

^ 451*" 4 toCt' eO'Ti Kai röre rö dvapipvijaKeaßai räv elprjpevav ri' to Se 
|ivi)|ji.ov6ij£iv <TV|APatv6i Kai •?! (so Biehl) nvf||xT) aKoXovOet. These last words, 
which have perplexed some persons, merely convey the idea of the 
revival of m e m o r y as contingent on the act of successful reminiscence. 
It must be borne in mind that m e m o r y is not only theprius but also the 
posterius of reminiscence. 
^ T h e terms pepvfjaßai and pvfjprj have a tendency to ambiguity, since 

each m a y be used of its object either Suvâ iei or ivepyeiif. Potential 
pvfjprj is the presupposition of successful dvdpvrjais; actual pvfjprj is its 
result or segttel; cf. ÜKoXovße'i, last note. 
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lesson indeed ; but not according to the conditions of re

collection : not b y means of the ' further internal spring ̂.' 

§ 43. Given the internal spring, however, acts of remi- So-called 

niscence are facilitated b y the natural law that the Kivqaeis ärociltion 

left in our organs b y sense-perception (in which the ideas °f '<*«''?• 
... ., ",, , , , , AllÄiv7)<reis 

w m c n w e wish to recall, or the (pavraap.aTa with which they naturally 
are associated, must have originated) tend to reproduce [2^°"^°°^ 
themsdves in a regulär order of succession whenever they in regulär 
return to consciousness. T h e order in which they do so order'iĴ '̂̂  
depends mainly on the objective order of the sensible either 

experiences b y which they were generated. There are orhabitual. 

movements in nature which are followed by others accord- ^^f 
•̂  Kivrjaeis 

vag to necessary mechanical law. Such, however, is not on which 
the case vrith the mnemonic movements. These follow the "epTncU 
law of custom; i. e. they tend to succeed one another in follow the 

latter 
a certain order, and do so succeed as a general rule. If the order. 
connexion between antecedent and consequent amongf our ̂ ' "̂  ̂ "^ 

, 1 1 1 customary 
Kivrjaeis were necessary, then whenever the antecedent c a m e connexion 
up the consequent would follow invariably, and efforts of °̂ ĵ̂ ĝ 
recollection would be superfluous ̂. It is with the move- in treating 
ments whose succession is customary that reminiscence has to niscence 
do, and with these, therefore, w e are here chiefly concerned. '^^"'^'° ̂°-

L , rr r \ , • • . , , Effects of 
1 he effects of habituation or custom vary with the habitua-

various types of mind. S o m e are impressed b y Kivrjaeis ̂ J°^ ™ . 
in a Single experience more firmly than others b y several connexion 

^ 45 ^* ^ ^" °^'' 8ia(pepeiv to dvapipvijaKeaßai rovrav, Kai evov<n]S irXetovos 
dpx'HS 4] 4| -̂ s |Jiavddvova*iv dvajupvrjaKeaßai. 
^ Themistius (Sophonias), who illustrates the ' necessary connexion' 

by the relation of the idea oikeat to that olfire, &c., seems to miss the 
purpose ofthe distinction made hereby Aristotle. 'What the latter really 
means is to deprecate the notion that we can expect in the succession 
of internal Kivfjaeis that invariableness which we find in many of the 
movements of nature. Therefore, in 451'̂  11, irerpvKev fj Kivrjais fjSe 
yeveaßai jierä rfjvSe seems to express a general law applying to merely 
physical as well as to psychical Kivfjaeis; only that while in the former 
it is often true e'| dvdyKrjs, in the latter it holds merely eßei (see 452'» 1-3). 
Reminiscence for Aristotle implies voluntary effort. Taking the passage 
as Themistius does, I fail to understand how the succession of Kivfjaeis 
e'l dvdyKrjs could be relevant to the explanation of efforts at reminiscence. 
If dvdyKrj operated, voluntary efforts would be needless. 
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repeated experiences. T h e effects of custom vary also 

with the nature of the experience. There are experiences 

which w e never forget w h e n once they have occurred to 

US, one Single occurrence sufficing to produce a firm con

nexion between the successive Kivrjaeis. Other experiences 

require to be frequently repeated before a firm connexion 

is produced. T h e r u k is that the connexion is strengthened 

in proportion to the frequency of the experience. W h a t w e 

often rehearse in our minds w e easily and quickly recollect, 

custom becoming as it were a second nature. 

W h e n a person sets himself to recollect something he 

m a y for a while fail, but afterwards succeed. His pro

cedure is like that of one searching for something lost. 

After exciting m a n y trains of m o v e m e n t s he at last rouses 

that particular train in which the idea which he desires 

to recall is to be found. Recollection depends upon our 

exciting s o m e Kivrjais which has a customary connexion 

with that one which w e want to revive. W h e n it succeeds, 

it reinstates in consciousness the required sequence of ideas. 

W h e n w e m a k e the voluntary attempt to recollect w e act 

upon these principles; but even w h e n w e recover ideas in-

voluntarily (as w e m a y do) the process is similar: the Kivrjaeis 

and ideas following the order which the objective events of 

which they are the representatives pursued. In our voluntary 

efforts, therefore, availing ourselves of this k n o w n fact, we 

ddiberatdy 'hunt u p ' {ßrjpeiop.ev) the order of succession, 

endeavouring to c o m e as near as w e can to what this was 

in objective experience. W e start the train of reminiscence 

either from a present Intuition ̂, or from s o m e other, which 

promises to carry us whither w e wish to go. W e m a y 

begin with a Kivrjais (representative m o v e m e n t ) Hke the 

one w e seek, or contrary to it, or contigumis to it^. T h e 

Kivrjaeis of its like are specifically identical with those of 

' For what follows vide 451'' 18-23. 
" The contiguity directly referred to here is probably that of space: 

yet contiguity in the time order is not excluded. For though we have been 
told that in this order the former Kivrjais recalls the latter, yet we are not 
debarred from reversing the process. 'We can even start as has just been 
said dirä rov vvv, which would necessarily imply ' hunting' backwards. 
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that which we seek to revive; those of its contrary are 

concomitant with them; while those of the contiguous idea 

form part of a whole of movements set up by both, so 

that but a portion of this whole remains to be revived ̂-

Whether w e recollect by voluntary effort, or the idea 

comes back to us without our making or after w e have 

ceased to m a k e ^ the effort, the psychical process is just 

the same. T h e succession of ideas is generally determined 

in one of these three ways. In order to illustrate the 

psychical process there is no need to refer to remote cases, 

or those in which the links in the series of Kivrjaeis are very 

numerous. T h e simplest cases will serve for illustration. 

T h e cardinal fact is that the Kiv-qaeis have a regulär order 

which they tend to follow, corresponding to the order in 

which the aladrjpiaTa, or sensible impressions, on which they 

are based took place. 

Therefore, in trying to revive a vanished idea ̂, one should 

choose as his starting-point the beginning of the train of 

ideas in which it is likely to be found. W h e n this is done 

reminiscence proceeds most easily and quickly. A s the 

sequence ofthe Kti'̂ o-ets corresponds to the objective sequence 

of events to which they refer, w e should try to think of some 

event in this latter series. Thus a Kivrjais representing the 

forgotten event is likely to be aroused. Well arranged facts Facts 

like those of mathematics are, owing to the regularity of .̂ l̂iĵar-'̂  
their sequence, easily remembered, and as they are easily ranged, as 

remembered, so they are easily recollected. O n the con- mathe-
trary, confused ill-digested experiences are difficult to matics, 

remember, and once forgotten equally difficult to recollect, recalled to 
mind; ill-

^ Thus the picture of Socrates with its specifically identical ' move- arranged 
ments' calls up the idea of Socrates himself; the idea of black recalls ™^'^'? 
that of white, the Kivfjaeis of the one being habitually concurrent in recall"or ° 
the mind with those of the other. The idea of a thing seen in a recollect. 
certain place together with something eise recalls the latter to mind ; 
as also the idea of one of two events synchronously perceived recalls 
that of the other event. 
* For this case, see 453" 18. 
' i. e. one which has disappeared from the field of consciousness, 

not one which has absolutely passed away and which we no longer 
remember. 
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What 
constitutes 
a good 
starting-
point for 
recollec
tion : 
anything 
that puts 
our ideas 
' in train' 
for the 
terminus 
at which 
we wish 
to arrive. 
The same 
starting-
point 
which at 
one time 
serves, at 
another 
fails US. 
This due 
(o) to the 
inherent 

or bring back to m e m o r y . But the chief thing is to sdect 

a good starting-point. 

§ 44. Such a starting-point m a y be anything whatever 

which has a customary connexion with the idea to be recalled. 

H e n c e the surprisingly stränge suggestiveness of s o m e things 

in reviving in our minds ideas with which at first they seem 

to have nothing to do ̂ . But the connexion is always real 

nevertheless. T h u s from the thought of milk one's mind 

passes to the thought oi white, from this to that of mist"^, 

from which it goes on to moist {vypöv), upon which it recalls 

autumn, if this happens to be a season which one seeks to 

recollect ̂. T h e central point in a series also forms a good 

beginning for the attempt at recollection. If one who 

Starts from this does not succeed, he probably has no 

further chance. H e has totally forgotten what he wishes 

to remember. 

It happens, however, that starting from the same initial 

point one sometimes succeeds and at other times fails in the 

effort to recollect. A reason {d) of this m a y be that from 

^ I am inclined to read, after Sir William Hamilton, dir' dröirav, 
452* 13, instead of djro röirav which makes 8oKovai unintelligible. 
^ iir depa. The colour of dfjp (misty air, fog) is distinctively white for 

Aristotle: the dfjp in them is what causes the whiteness of foam and 
snow. Cf. 786* 6 ; Prantl, Arist. Uepl Xpapdrav, p. 105. 
' Cf. Keats, Autumn, 'Season of mists and mellow fruitfulness.' 

With this illustration may well be compared that given by Hobbes for 
a similar purpose. The passage occurs in his Leviatkan, i. 3, and is 
quoted by Sir W . Hamilton in his excellent note on the history of 
mental association printed at the end of his edition ofthe works of Reid 
(Edinburgh, 1849): 'And yet in this wild ranging of the mind, a man 
may oft-times perceive the way of it, and the dependence of one 
thought upon another. For in a discourse of our present civil war, what 
could seem more impertinent, than to ask, as one did, what was the value 
of a Roman penny ? Yet the coherence to m e was manifest enough. 
For the thought of the war introduced the thought of the dehvering 
up of the King to his enemies; the thought of that brought in the 
thought of the delivering up of Christ; and that again the thought of 
the thirty pence, which was the price of that treason; and thence easily 
followed that malicious question ; and all this in a moment of time; 
for thought is quick.' Sir W . Hamilton's Observation that in this 
whole doctrine of association of ideas and reminiscence Hobbes is an 
alter ego of Aristotle is literally true. 
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one and the same point his mind may chance to move in fortuitous-

any one of several trains of Kiv-ljaeis. O n e m a y m a k e sure Tĝ el̂ ''''''' 
of his point of departure, but cannot always be certain of ™°'̂ e pro-

the direction in which he shall subsequently move. W h e n the'raaim'" 

one Starts, intending to reach a certain terminus, if his mind »/"̂ «f'"»' 
, . ' than in 

chances not to m o v e in the former or old ̂  path leading the reaim 
thither, it is borne b y custom to s o m e more familiär "J^^^'t^e' 
terminus. For, as w e have said before, custom in these influence oi 
matters is a second nature; and frequency of repetition asLda-"^ 
produces ' naturalness' of sequence in our Kivqaeis. But as '*°'?̂> 

in objective nature events occur which are unnatural or due tend to 

to chance, w e can easily see h o w in the sphere of custom fhoughts'̂  
irregularities are to be expected. Indeed they should occur out ofthe 

a fortiori in the latter sphere, since in this natural law has track.""̂  

less control ̂. Such is a true explanation (sc. b y reference to 

rvyr^ of facts like that above-mentioned. If, however, (3) 

there happens to be s o m e intervening cause which diverts 

our thoughts from their true direction, and, as it were, 

Switches them off towards itself, such failure to recollect is 

more easily and obviously accounted for. S o w h e n w e wish 

to recollect a name, it often happens that s o m e other n a m e 

beginning with the s a m e sounds carries our thoughts off to 

itself, and w e either pronounce this wrong name, or blunder 

upon s o m e C o m p o u n d which is a jumble of both together *. 

§ 45. But, in trying to recollect an experience (object Impor-

or event), nothing is of so m u c h importance * as knowing n̂̂ owing 
the time of the experience, either determinately or inde- t̂ e time 

'^ 452* 24-30. e'öv ovv pjj Sia jraXatoü (Bekker) gives the correct sense. 
The same three or four initial notes may form the commencement of 
a variety of tunes. Thus I have heard a person sing a few notes and 
then ask—' What song am I thinking of ?'- The different answers given 
show how easily one's ' mental ear' may go off in a wrong series of 
notes, before hitting upon the right series in which a few notes more 
would infallibly recall the required tune. 
' 452* 29 seqq. e'Trei S' e'v rois (pvaei yiverai Kai irapä (pvaiv (cal diroTvxrjs, 

en jiSXXov iv rols St' eßos, ots t\ <f>vois fe pfj öpolas virdpxei. Imperfect 
as was Aristotle's conception of 'natural law,' yet, for the above 
Interpretation oirpvais, cf. N. E. 1103* 19-23 (Stewart). 
' Themistius (Sophonias) gives as examples of such words nXevpiovia 

(in AetoliajandTrXetipmy, Aeft)̂ .avi;randAe<oo-öevi;r. * 452*" 7-453* 4. 
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ofwhat terminateiy. For the faculty whereby we remember is 

recoUect'° *̂ '̂- ^^ ^^'^h w e peixdve and estimate lapse of time. 
It is also that by which ̂  w e cognize distances in space, 

Distance and magnitudes in general ̂. T h e m o d e in which we 

Ism^ked P^rcdve distances in time is analogous to that in which 
in our w e percdve distances in space: i. e. by representative 

tionflike Kivqaeis within US. W e have ' within our minds' a distance-
distance Kivrjaiŝ , i.e. one which represents or Stands for the obiec-
m Space. . . . , , . , . ., , 
Memory tive distance; and so, too, w e have a time-Kto?7o-ts similarly 
IS 'Vision i-eiated to the objective time elapsed. A s several objective 

space' or time distances are to one another, so are the sub
jective space or time Kivrjaeis, which represent them, to one 
another. But besides these Kii'Tjo-ets, which symbolize the 

time and space distances, w e have ' in our minds' Kivrjaeis 

corresponding to the forms * {dbrj) of the objective experieiues 

themselves which are projected at such distances. Now, 

Function if these experiences are to be properly and fully recollected, 

t'm'̂ -mark '^^ '̂  of cardinal importance that the Kivrjaeis which 'formally' 
in discrimi- represent them should be duly connected in consciousness 

towfen w^th their ixme-Kivrjaeis, B y the aid of the latter we not 
(favTö- only recall the experiences themselves but also distinguish 
apara in- . , . . . , , . . , _̂  
trinsically expericnces which m a y be intrinsically similar. If two non-
ahke, and synchronous experiences have been in themselves exactly 
so giving •'_ . . . . 
them their alike, the Kivrjaeis which survive the apprehension of their 
respective forms are exactly alike. For recollection, therefore, these 
relations experiences Would be indistinguishable, were it not that 
as /TvTĵ o- they have annexed to them different time-Kw^o-ets, by which 
veiî aTa. they are respectively assigned to their separate positions 

in the series of past experiences. T h e y are' dated' and thus 
saved from being confounded with one another in memory. 

T h e time-Kivrjais, therefore, is most fruitful for reminiscence 

if w e have it to start with when w e m a k e the effort to 

remember an experience. B y its close association with 

theeföos of the object or event it is of the utmost service 

' Probably iSn-ep should be read for mairep 452'' 9. 
^ In what here follows memory is for Aristotle, what it is for Ribot, 

vision in time. 
° This is all that had been suggested by Aristotle or his predecessors 

for explaining the perception of distance. * eiSij: sc. rä dvev vXrjs. 
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for reviving this eiSos in consciousness, and recalling the Note on 

event itself to mi n d . N o r can w e r e m e m b e r a past ̂ agram-'^ 

experience in the füll sense until, besides envisaeinsr it, ™̂ ''<= 
1-1 - ^ :. •̂ .̂ -̂  „ ̂  • n ., , Illustration 

w e likewise connect it with its date, i.e. fix its true place ofthe 
in the objective time series ̂. function of 

•" the time-
^ The passage in which Aristotle tries exactly to explain his assertion ""'V'̂ '̂ -

of tbe importance of ' knowing the time' is 452'' 17-24. Biehl prints it 
thus: aairep ovv el tijv AB BE Kiveirai, Troiei tt)v FA' övaXoyov yap ij AF 
Kai ̂  FA. ri ovv päXXov rfjv FA § r̂ v Z H iroiei', fj äs fj A Z Trpor tijv A B 
exet, ofJTas fj [to] 9 Trpos rijv M exei. Tavras ovv dpa Kiveirai. äv Se r^v 
Z H ßouXijrat vô o-at, rfjv pev BE öpoias voei, övri Se räv 61 ras K A voei' 
aSrai yäp exovaiv äs ZA Trpos BA. 

orav ovv äpia fj re rov irpdyjiaros yivrjrai Kivrjais Kai fj rov xpdvov, röre rjj 
p̂ fjprj ivepyel. 

The last sentence gives the clue to the meaning of this passage as 
a whole. Here no doubt Aristotle had introduced a diagram with 
letters of the aiphabet to illustrate his argument. This diagram 
perished. T o suppose (with Wendland, p. 13) that the diagram given 
by Themistius (Sophonias) m a y be the one given by Aristotle himself is 
impossible, for the simple reason that it would have committed Aristotle 
to a geometrical blunder. The diagram, however, having been lost, the 
letters were easily corrupted. The M S S . differ widely in recording 
them. T o reconstruct Aristotle's figure we must divine his meaning 
first from the remainder of the context. The hazards of this are 
apparent. Yet it is indispensable, and needs no apology. There would 
be some satisfaction in introducing tolerable sense (even if merely 
hypothetical) into a passage which as it Stands has for ages bafHed 
commentators. The cardinal thought in our passage is that of 
mnemonic representation. A s usual Aristotle thinks of one sense 
in particular—the sense of sight—while speaking of the procedure of 
reminiscence in reference to all sensible experiences. Like Ribot he 
holds that memory is (primarily and chiefly) vision in time. 

Having asserted that we distinguish longer and shorter times by the 
organ whereby we cognize different peyißrj, he briefly indicates how this 
is done, and restates his theory of perception, as basis of his theory of 
memory, by representative analogy or similarity. 

That which in the ' outer world' consists of spatial objects in spatial 
relations {rä peyäXa Kai iröppa) is, as perceived, represented ' internally' 
by Kivfjaeis—psychical affections—which are {a) similar, i.e.' analogous' 
to the objective experiences, and {b) related to one another as the latter 
are to one another. Between the outer or objective sphere and the 
inner or subjective which thus represents it the parallelism is complete. 
Therefore, says Aristotle, what difference does it make whether the 
mind moves in the inner or knows in the outer sphere ? In virtue of 
the identical proportions, the 'moving' in the one is the 'knowing' 
in the other. Applying what is thus said of perception to the ex-
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Illusions of § 46. A person may erroneously think that he remem-
memory. j^^^.^^ fancyiug that there is a time-mark or date affixed 

planation of memory and recollection, he proceeds: In the inner 
World of memory events and objects no longer perceived have their 
ei8rj and diroarfjpara (distances in time or space) depicted in imagina
tion. There are within us Kivfjaeis representing events and others also 
representing the times of these events. If the 'same' event has occurred 
twice in our experience distinct memory would require that its inner el8os 
should be connected with different time-Kivijo-eis, respectively analogous 
to the real time-äjroo-T̂ ĵ aTa. Thus the same eiSor of an event may, by 
being associated with different time-Kivijo-cir, be capable of recalling 
different portions of past experience; whose difference, however, would 
not be remembered but for the distinct time-Kivijo-eu conjoined with it 
in relation to each portion. In accordance with these preconceptions 
of Aristotle's meaning I write the passage as follows : aairep oSv el ifjv 
A B BE Kiveirai, Troiei [? voei] rrjv ̂ AF) FA" avaXo-yov yäp fj AF FA—ti o3v 
päXXov rrjv AF FA fj rfjv A Z Z H Troei [? voet] ; fj (ori) äs fj AB {BE) jrpös 
rfjv AF FA, ovras fj 6 Trpör r̂ v I' raurar oZv apa Kiveirai. äv Se r̂ v (AZ) 
Z H ßovXrjrai vofjaai, rfjv pev (AB^ BE öpoias voei, dvrl Se räv 6,1, ras 
K, A, voei" avTai yäp exovaiv äs AB (BE^ Trpös A Z ZH. orav ouv a/xa Kre'. 
2^ Lj The figure was, as I take it, somewhat hke 

this, In this triangle, divided 'similarly,' 
A B BE Stands for the eiSoy representing 
either the objective event A F FA, or the simi-

AF A Z 
lar event AZ ZH. But ;— = rr-; therefore 

FA Z H 
the two are distinguished by the different 
time-marks associated with their common 
eiSoy. "When, therefore, AB BE Stands for 

^ AF FA it has the time-Ki'vijair G, corresponding 
to the objective time I; when it Stands for A Z ZH, it has the time-
mark K corresponding to the objective time A. The time-marks and 
objective times cannot be represented in the same geometrical diagram 
with the eiSoy and the objective events; because their distinguisking 
functions would thus be lost, and the question rl ovv päKXov would re
main unanswerable. Premising this, I translate: ' As, therefore, the 
mind, if it moves subjectively through A B BE, knows (the objective 
event) AF FA, since A B is to BE as AF is to FA, why does it in fact 
know AF FA rather than AZ Z H ? (The answer is) : because as AB 
(BE) is to AF (FA), so is 0 (the subjective time-mark of the former) to I 
(the objective time of the latter). Hence the mind moves in tkese hnes 
(viz. AB BE, AF FA) simultaneously (i. e. it moves subjectively in the 
former, objectively in the latter ; or while moving in the one it knows 
the other, according to the principle laid down in 452^ 13 rivi olv 
Sioiaei ktX.). But if a person wishes to think (not of AF FA, but) of 
AZ ZH, his mind moves as before {öpoias) in the representative eiSos-
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to the (pdvraajxa before his mind. The contrary error is Conditions 

impossible. A person w h o really remembers something, memory"* 
cannot delude himself into thinking that he does not re- Memory 

member this. O n e cemnot remember without being clearly niscence 

conscious of doing so, and indeed rememberinp consists *?.*•• 
. . . ° differences. 

essentially in such consciousness, 1. e. the recognition of the Remi-
image of a past experience as an image of the experience "yolves a 
which it represents and which was therefore ours. The time- process of 
Kivrjais m a y be definite or indefinite; but even the latter natoe'of 
is sufficient for genuine memory. B y its help a person is *'̂  P'''̂  

able to think and say that he remembers something as 

having taken place, though he cannot teil when it did so. 

Such is the account of recollection or reminiscence. It 

differs, w e must observe, from memory in two respects. 

First, the latter is chronologically the prius, and logicaiiy 

the presupposition of the former. Secondly, while m e m o r y 

belongs to many of the lower animals, recollection belongs 

to m a n alone. T h e reason of this is that it is, or involves, 

a sort of inference. In recollecting a person proceeds from 

a (pdvraapia before his mind to some other which he wishes 

to recall. That which he has presents a problem to be 

solved. H e first reasons that it has conditions—viz. the 

circumstances under which it was generated. The major 

premiss in such inferences is that every (pdvraajxa oi a cer

tain sort is to be connected with, and explained by, a past 

experience. T h e minor is: this is such a î cJrrao-pia. Having 

concluded thus, he proceeds to seek for the experience from 

which the (pdvTaap.a is derived—to trace the history of the 

(pdvraajxa and determine its date, or the circumstances when 

it first arose ̂. This mental process belongs only to those 

lines AB BE, with this difference, however, that instead of also moving 
as before in Gl it moves in KA (i. e. Kiveirat pev rfjv K, voet Sc r̂ v A), 
For these (K, A) are to one another as AB BE to AZ ZH. When, 
therefore, in this way the subjective Kivfjaeis of the experience and of 
its time concur, then, and only then, one actually and fully remembers.' 
See Hermaikena, No. xxv. pp. 459-66; Oxford Trans, of de Mem., 
notes a d loc. 
^ TO dvapipvrjaKeaßal icrnv oiov avXXoyiapös ns' o n yäp irpörepov 

eidev fj fJKOvaev fj ri toioItov eiraße, avXXoyi^erai ä dvapipvrjaKÖpevos, Kai 
Y 2 
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That 
memory 
and remi
niscence 
involve a 
corporeal, 
aud not 
merely a 
psychical, 
process, 
shown. 
(a) W e 
continue 
involtm-
tarily 

w h o are capable of rational deliberation ; for such delibera

tion also is or involves a sort of inference •'•. 

§ 47. M e m o r y , like every function of the koivt] aladrjais 

and of aladrjais generally, involves a corporeal as well as 

a psychical process^- Recollection, too, the search for 

a missing idea, involves a corporeal process. This is proved 

b y {a) the bodily discomfort caused b y fruitless and per

sistent efforts at recollection ; and {b) h y the fact that 

sometimes even after giving up the attempt to recollect 

a person suddenly remembers what he failed to recall when 

he tried. T h e explanation of this can only be that, after 

the voluntary effort has been given over, the process which 

'ianv oTov ^fjrrjais rir. roCro S' ols Kai to ßovXevriKov iirdpx^i, (piiaei pövois 
avpßeßrjKev (453" I0-I3). 
^ avXXoyiajws is a term wide enough to include not only deductive 

reasoning—the element of which involved in dvdpvrjais, though funda
mental, is slight^but, also inductive with the process of reasoning fi-om 
particulars to particulars. This last is especially what takes place in 
the ifjTrjais of recollection, when we proceed 'discursively,' turning our 
minds, so to speak, hither and thither, from point to point, until we have 
covered the area within which we think the missing idea is to be found. 
That it is somewhere in this area we deduce from the nature of the 
(pdvraapa or idea which prompts the attempt to recollect. If we did not 
make this deductive step at first: if i. e. we did not feel that we remember 
and can, if we try, perhaps recollect, we should not make the effort at 
all. Sir William Hamilton errs by taking avXXoyiapös here as merely= 
syllogism or deductive reasoning (aTroSeilir). Aristotle by referring 
dvdpvrjais to the deliberative faculty, tö ßouXeuriKov, shows what he means. 
The function of the latter faculty is to analyse the conditions of a reXor 
(beheved possible, and regarded aß desirable) until rä irpos rö Te'Xoi, 
the means, are discovered ; whereupon, if we are satisfied with them, 
we proceed to npä^is. Cf. E. N . 1112* 12-21 ßovXevöpeßa S' oi Trepi 
räv reXäv, dXXä irepl räv irpäs rä reXrj . . . 'AXXa ßepevoi reXos ri, iräs koI 
8lä Tivav earai aKOirovai . . . eas äv eXßaaiv iirl rä irpärov diriov, o iv ttj 
evpeaei eaxarov ianv' 6 ynp ßovXevöjievos eoiKe £ir]Teiv Kai dvaXueiv tov 
clpir]p.evov Tp6'irov ̂ ar-irep 8i(i-ypa)xjxa. Thus the ̂ fjTjjais, which firom the 
end analyses the means in the case of ßovXevais, proceeds, in that of 
dvdpvrjais, to analyse from the (pdvraapa (whatever Starts us off thinking) 
the conditions in which it originated, i.e. to remember the event which 
is related to our (pdvraapa. The explanations given by Themistius 
(Soph.) and other old commentators may be disregarded. 
' It may be mentioned here and should have been stated earlier, 

that all Kivfjaeis properly belong to body, and only metaphorically, or 
Kara avpßeßrjKÖs, to -̂ vxfj. Cf. de Anima, i. 3. 406* II seqq. 
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it set up still continues, and that this process is one which trying to 

goes on in the body. Such persistence of a corporeal l̂ ^̂ Ĵ̂  

process independently of, or in spite of, the will is not we have 

uncommon in persons of the ' melancholic' temperament. ̂ r^mmds 
Just as one w h o throws a stone cannot by a mere effort ̂ ° pease 

of will stop its course when once it has left his hand, so {&) Such 

one w h o sets the process of recollection going excites, in '°'°l""-

the part of the body which (as will be seen) is the seat of sometimes 

m e m o r y (as of Koti;̂  aladrjais), a corporeal process consisting anTwe are 
of a train of Kiv-qaeis among which somewhere the idea to be surprised 

recalled has its own place. T h e discomfort above alluded emergence 
to is feit particularly by those w h o have much moisture "̂ ''̂ e idea 

t . . when we 
around or m the region or seat of sense-perception ̂ - W h e n did not 
this moisture has been set moving, it is not easily restored niust'a-' 
to rest. It keeps on until the missing idea is found, where- tions ofthis 
upon or in which event it 'finds a straight path' for itself, Ja^p°J. 
and lapses into quiescence ̂. So when strong excitement "̂ ê ^ from 

such as fear or anger has stirred a person, he m a y struggle mental 
to subdue his emotions, but they refuse to be allayed, and P'̂ eno 

continue for a while to resist all the efforts of his will. So, 

too, it is with us when some populär air or cant expression 

has become inveterate on our lips. W e endeavour to forgo 

the air or the expression, but in vain. It retums again and 

again, and w e find ourselves humming the forbidden tune 

or uttering the prohibited phrase before w e have time to 

check ourselves. 

§ 48. W h a t — i n Aristotle's^ theory—is the relation of the Relation 

so-called ' outer' senses to the ' inner,' or sensus communis ? ° ^̂ "̂ "̂  
communis 

D o processes of sense complete themselves in the special to the 

senses ? O r is each affection of the latter something merely senses. 
inchoate and requiring to be completed in the central office Never 

of the sensus communis ? There are advocates of both views. cleared 

In favour of the second it m a y be said that the more A^sto^e 

^ Trepi TÖV alaßrjriKäv TÖirov: is this the seat of special or of general himself. 
sense ? 
^ eas äv iiraveXßjj ro (jjrovpevov Kcd eißvrropfjarj fj Kivrjais. 
^ For what foUows in this paragraph, cf. C. Bäumker, op. cit., 

pp. 78-82, and J. Neuhäuser, Aristoteles Lekre von dem sinnlicken 
Erkenninissvermögen und seinen Organen, pp. 60-70. 
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narrowly we scrutinize the details of special perception the 

more w e find it dependent on the activity of the sensus 

communis. The different species of the genus which falls 

under each outer sense must, in order to be distinguished 

and compared, come under the ken of the inner sense. 

This is piain from the argument of de Sensu vii (447'' 6-21), 

where it is urged that each sensory bvvajxis is capable only 

of one evepyeia at one time, and that, therefore, no one sense 

can perceive more than one even of its proper objects at one 

time. The aid of the ' c o m m o n sense ' has to be invoked, 

if any two objects, even the evavria of a single sense, such as 

white and black, are to be perceived together. 

In favour of the ßrst m a y be quoted the many passages 

in which each ataßrjais is defined as a bvvapis KpiuKrj, having 

under it (like each eiriarrjjxrj) a province of its own, whose 

content forms one genus, consisting of a plurality of species. 

Such passages seem to negative the view that each special 

aladrjais is incapable of perceiving its object without the 

aid of the c o m m o n or central sense. Other passages may 

be added bearing rather on the physiological relation 

between the inner and outer senses. Thus we read ̂  that 

the objects of sense produce a Sensation in each sensory 

organ, and the affection generated by the object remains 

in this organ even after the object that produced it has 

departed. W e read^ that the affection is in the sensory 

organs not only at first while they are perceiving, but even 

when they have ceased to do so—in them both deep down 

and at the surface of the organ ; that ̂  there are presenta

tive movements {Kivrjaeis (pavraariKai) in the sensory organs 

(ev rols aiadrjTtjpiois). It m a y be urged that the affections 

thus referred to are only physiological facts which do not 
attain to their psychological meaning until they reach the 

central organ and are ' informed' by the koiv^ aladrjais. Or 

w e m a y expect it to be said, according to a passage of 

Aristotle *, that the soul has to ' move outwards' to them, 

as in recollection, in order to impart to them their meaning. 

Yet this will not get rid of such assertions as that^ 

1 459» 24-7. ^ 4sg^ 5. 1 462» .8. * 408'' 15-18. " 426'' 8. 
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'each aladrjais has its own aladrjröv subjected to it, while 

it (the aladrjais) subsists in its organ gua organ'; and that^ 

' aiaßrjais in all animals is engendered in the homogeneous 

pcirts' (i. e. the aladrjrrjpia). Moreover, w h e n Aristotle argues 

that adp^ is not the true organ of touching, but is related 

tathe latter (the heart), as the external translucent m e d i u m 

is to the organ of vision (KÖprj), the analogy would lose its 

whole point if the pupil itself were not the organ of vision. 

Again ̂, Aristotle describes the Stimulation of the eye gua 

diaphanous as being opao-ts—actual seeing, which would 

seem to prove that in his opinion seeing has its seat in the 

pupil, not merely that it is effected through it. T h e passage * 

in which he draws a parallel between 6 6<pdaXp.ös and rö 

C<̂ ov, making the ov/fts of the former answer to i/fvx'? i'i the 
latter, while the eyeball corresponds to the a&jia, seems to 

point to the same conclusion; especially w h e n he adds the 

remark that as the eye is the KÖprj plus visual power {o\{ns), 

so the ̂ x'7 ̂ ^^ the aäjxa m a k e up the C^ov *. Thus it would 

seem that seeing completes itself in the eye, not in the 

central organ; from which it is of course permissible to 

reason b y analogy that the other senses do likewise. 

If, therefore, the special senses (with the exception of 

touching) have separate peripheral seats, each must have 

a kind of independent office. This, however, can only 

be a qualified and relative sort of independence. For the 

consciousness of one's sense-perceptions and the distinction 

and comparison of the data of the different senses can only 

take place b y means of the central sense, the head-office 

of the special senses, to which these are related as its 

contributors *. W h e n , however, w e inquire more closely 

into the nature of this relationship of outer and inner sense, 

to discover h o w they are united while yet divided, w e can 

receive from Aristotle no assurance that he had ever cleared 

u p this matter even for himself. A psychology completed 

1 647" 2 seqq. " 780» 3, 
' 412'' 18 seqq. 
* 413* 2 aairep 6 örpßäXpos fj KÖprj Kai fj ô pis, KaKei fj ypvxrj Kai ro aäpa 

rb C<fov. ° 469* 4-12. 
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on his lines might provide the answer to the question; but 

he has not supplied it. 

The organ, § 49. T h e clue to the organ of the central sense seems 

°seat, ofthe to He in Aristotle's treatment of the organ of the sense of 
sensus touching. For this sense can exist without any of the other 
communis. ° ,.- . . , 
Close con- senses (even without its modification, tasting); while none 
if not"' °^ ̂ ^^ others can exist apart from it ̂. N o w the organ of 
identity, touching is not what it seems to most at first sight to be, 
organ of ^̂ '̂ ̂ ^ flesh of t'he body. T h e irpZrov aladrjrrjpiov of touch 
touching is something in the interior ̂. T h e superiority which m a n 

tasting). enjoys over the other animals he owes to the fineness of his 
Connexion geuse of touch ̂. This testifies implicitly to the connexion 
ot man s ^ •' 
superiority between the organ of touch and that of the central sense. 
genceVith -̂ "̂  the connexion is directly stated. T h e organ by whose 
the perfec- functiou W C distinguish white from sweet is a bodily part con-
sense of uccted with all the special organs of sense, but especially with 
touch. ^iiat of touch, on which all depend for their existence *. Thus 

"what w e were led to expect from the fact that touching is 

the primary sense, b y which animal is distinguished from 

infra-animal life'', turns out to be true, to a considerable 

° 422* 21-423'' 23, 426'' 15 fj aäp^ OVK ean rä eaxarov alaßrjrfjpiov: 
656'' 35 oiiK ean ro irpärov alaßrjrfjpiov fj aäp^ Kai rä toiovtov popiov, aXX 
ivrös. The irpärov daßrjrfjpiov and the eaxarov are the same thing looked 
at from different Standpoints. 
^ 421* 22,494'» 12-18. 
* 455* 22 ToiJTO S' dpa reo äirnKa jmXiaß* inrdpxei. 
" With this dictum of Aristotle that touch is the primary sense, 

Dr. Ogle compares the words of John Hunter: ' Touch is the first 
sense, because no animal that has a sense (as far as I know) is \rithout 
it, while there are many animals without the others'; and again, 
' Touch I call the first sense ; it is the simplest mode of receiving im
pressions ; for all the other senses have this of touch in common with 
the peculiar or specific; and most probably there is not any part of 
the body but what is susceptible of simple feeling or touch' (J. H., 
Museum Cat. iii. 53, 51). Dr. Ogle resists the temptation to find in this 
view of Aristotle the theory that the higher sensibilities have been 
' evolved by gradual differentiations of parts, originally endowed in 
common with the rest of the body with sensibility to resistance and 
temperature, both of which are included by Aristotle under touch; in 
other words, that the remaining special senses are but modifications of 
touch or general sensibility.' H e resists this natural temptation be-

file:///rithout
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extent. For even if Aristotle nowhere expressly identifies 

the organ of touch with the Koivbv (or irp&rov, or Kvpiov) 

aladrjrrjpiov of perception, they are certainly for him most 

intimately associated. This central organ was the heart or 

the region of the heart. 

§ 50. Plato and Alcmaeon had taught that the brain was The heart, 

the organ of intelligence ̂. Aristotle ddiberatdy rejects ̂°ain'̂  was 
this view ̂. Plato looked upon the brain as an enlarged for Aris-

portion of the spinal marrow; Aristotle declared it to be o°g^ „f 

something quite different ̂. T h e brain, says Aristotle *, is central 
.. ,r . . . ., .,. , , , , sense and 
itsell as m u c h without sensibility as the blood or any of inteiU-
the secretions {3>airep briovv r&v irepiTT(üp.dTUiv); and there- p°^^ ^̂^̂^ 
fore cannot be the cause of sensations. T h e connexion as the 
which the brain has, or seems to have, with the eyes or ̂ ^̂ gp̂ ^̂ ĝ̂ j 
ears proves nothing to the contrary. T h e iropoi from brain o» f""-

to eye conduct not sensory currents, but only the moisture why 
which, as internal diaphanous medium, is essential to the Ko'pr;. Anstofle 

T h o u g h he says ̂  that a vein leads from the brain to the the brain 

ear, yet he does so with a certain looseness of expression ; orJaT"̂ ^ 

for in the previous line* he had stated that there is no 

iropos from the inner ear to the brain, but that there is one 

from it to the roof ofthe mouth or palate. Hence in the next 

line he must be understood to refer to what he elsewhere 

cause in de Sens. ch. 4 this latter view which was held by Demo
critus is repudiated by Aristotle. Touch, thinks Dr. Ogle, was for 
Aristotle the primary sense ; first, because it is the most universally 
distributed, no animal being without it; secondly, because by it we are 
able to recognize the four primary qualities of matter, kot, cold, solid, 
fluid—ßeppov, ypvxpöv, irjpöv, vypöv. What Dr. Ogle says is most true; 
yet it is hard to suppose that Aristotle—the pioneer, ingeneral terms, of 
the theory of evolution not only physical, but physiological and psycho
logical—should in this particular application of his theory, have failed 
to recognize it, or have denied its truth simply because it was a doctrine 
of Democritus. However, we have only to do with the facts as 
Aristotle himself states them. Cf. Dr. Ogle, Trans, of Arist, de Part. 
An., notes, pp. 169-70, and SENSATION IN GENERAL, § 23. 
^ All doubt on this question had vanished for Galen, thanks to the 

anatomical discoveries of Herophilus and Erasistratus. Cf. Galen, de 
Pladt. Hipp, et Plat. § 644 seqq. 

2 656* 17 seqq. ^ 652* 24 seqq. * 656* 23 seqq. 
" 492* 20. ' 492* 19. 
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speaks of as a vein not extending to the brain, but to the 

membrane {ßrjviy$) surrounding this^. In this membrane 

there is a network of veins with fine and pure blood 

running through them ; while there is no blood in the brain 

itself. Dr. Ogle sums up (substantially, and almost verbally) 

as follows Aristotle's reasons for rejecting the brain theory. 

H e did s o — 

' («) Because the brain is insensible to extemal mechanical 

Stimulation ̂. If the brain of a living animal be laid bare, 

the hemispheres m a y be cut without any signs of pain 

whatever, and without any struggling on the part of the 

animal—a difficulty which was impenetrable to Aristotie. 

{b) Because he could find no brain or anything apparently 

analogous to a brain in any of the invertebrata except in 

the cephalopods ̂, the cephalic ganglia in the other animals 

having, owing to their minute size, escaped his unaided 

vision. Yet Sensation was the special characteristic of an 

animal. The absence of a brain, then, from numerous 

sentient creatures, was quite incompatible for him with the 

notion that the brain was the central organ of Sensation. 

{c) Because he erroneously regarded the brain as blood

less, as also did Hippocrates; and all experience taught him 

that those parts alone were sensitive that contained blood *-

{d) Because he thought it manifest to inspection that 

there is no anatomical connexion between the brain and 

sense-organs ̂. 

{e) Because he believed himself to have good grounds 

for supposing another part, viz. the heart, to be the sensory 

centre.' 

Why § 51. The same author summarizes also the reasons for 

fd'opttdT which Aristotle held the heart to be the sensory centre :— 
thealtema- ' {d) H e thought he discovered connecting links between 

o7the heart the sense-organs and the heart. This he took to be 
as the obviously the sense-orean of touch and taste; while the 
organ of ' ** 
central other organs were connected by ducts with the blood-
inteUi-"*̂  vessels, and therefore ultimately with the heart «-
gence. j ̂^̂ ^ ̂  j ̂ ^̂ ^ ̂ ^ seqq., 520'' 16. ' 652'' 23-6. 

* 514» 18, 656'' 20. " 514a 19. " 781» 20seqq., 469" 4-23-
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(b) The heart is the centre of the vascular system and 
of the vital heat ̂. 

{c) T h e heart is the first part to enter into activity, and 

the last to stop work {primum vivens ultimum moriens); 

therefore, probably the seat of sensibility—the essential 

characteristic of animal life^. 

{d) T h e heart's action is augmented or diminished when 

intense pleasure or pain is feit. 

{e) Loss of blood causes insensibility. 

(/) T h e heart has the central position in the body^, 

which seemed to fit it to be the organ of central sense*.' 

For these reasons then Aristotle satisfied himself that 

the heart is the central sense-organ. H e held that, in all 

sanguineous animals, the centre of control over the sensory 

Operations is situated in this organ (sc. the heart). T h e 

Koivbv aladrjrrjpiov, to which all the particular aladrjrrjpia 

are subordinated, must be in the heart. T w o particul2Lr 

senses w e plainly see to converge towards it: those of 

touching and tasting. Hence w e m a y infer that the others 

likewise do so. . . . Apart from these considerations, if in 

all animals the life-process is centred in this organ, it 

follows clearly that the origin of sense-perception is there 

cdso'. T h e heart is the principle of motion gua consisting 

of heterogeneous parts; and of Sensation, qua consisting of 

simple (=homogeneous)/ä^^.?*. 

§ 52. T h e heart being thus the Koivbv aladrjrrjpiov, the Physio 

blood, though itself without Sensation, plays a most im- connexi 
portant part in connexion with Sensation. Its vessels are «^ ̂ e 

the Channels whereby sensory Kivrjaeis are conveyed from organs of 

1 478» 29, 458* 14- " 479* l-
' 666» 14 seqq., 467'' 28 seqq. 
* Vide Dr. Ogle's translation of the work On tke parts of Animals, 

with his notes thereto, pp. 168-9, 172-3. His commentaries on the 
physiological portions of this work, and on the latter half of the Parva 
Naturalia, are of the greatest service to ' mere scholars,' whose con-
fidence in his scientific authority is not diminished by his evidently 
thorough acquaintance with tbe language and writings of Aristotle. 
8 469a 4-23. 
^ 647* 27 dvayKaiov § jiev ian beKriKov irdvrav räv alaßrjräv, räv 

äirXäv elval popiav, fj Se KivrfriKov Kai irpaKTiKÖv, räv dvojxoiojxepäv. 

connexion 
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the special or peripheral to the central or general sense-

organ. T h e principal passages containing Information 

respecting this function of the blood-vessels are found in 

the third chapter of the tract de Insomn., which deals with 

the w a y in which, from residuary movements continuing in 

the sensory organs after aladrjais, 'appearances' arise in 

consciousness, not only in waking m o m e n t s but in time 

of sleep. T h e residuary movements are conveyed inwards 

from the special organ—their origin and hom e , when not 

actualized or 'in consciousness'—to the central organ. ' W e 

must suppose,' he says, ' that, like the little eddies which are 

for ever being formed in rivers, the sensory movements are 

processes continuous but distinct from one another . . . 

W h e n one is asleep, according as the blood subsides ̂  and 

retires inwards towards its fountain, these residual move

ments whether potential or actual accompany it inwards^. 

T h e y are so related that, if anything has caused some par

ticular m o v e m e n t in the blood, s o m e given psychic movement 

comes to the surface, emerging from it^, while, if this fails, 

another takes its place. T h e y are to one another like 

certain toys consisting of artificial frogs* submerged in 

water, which rise in a fixed succession to the surface, 

according as the various quantities of salt, which keep 

them severally submerged, b e c o m e successively dissolved, 

and so release them ̂  from their submersion.' T h e move

m e n t of heat in the blood, however, Interrupts the course 

of the sensory m o v e m e n t ®- H e n c e the more exact kinds 

^ 461»'8, 464^ 8 seqq. 
' The potential are those which have been already in consciousness, 

but have sunk into latency, the actual are, we must suppose, the 
waking perceptions which accompany us into the land of sleep : those 
which have not yet ceased to affect consciousness, or keep occurring 
up to the moment when sleep supervenes. 
' 461'' 14 e'̂  avrov, SC. toC aiparos. 
* Sicnrep 01 ireirXaapevoi ßdrpaxoi ol dviövres iv r^ vban rrjKopevov rov 

äXös. Some well-known invention—possibly for the amusement of chil
dren—of the time is referred to. So Kant refers to Vaucanson's' duck.' 
" For the function of the blood in disseminating Kivfjaeis, cf. Plato, 

Tim. 70 A seqq. and § 18, p. 271 supra. 
* 656* 5 iKKÖirrei yäp fj rfjsiv ra aipari ßeppörrjros Kivrjais rfjV aiaßrjTiKrjV 

ivepyeiav. 
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of Sensation are necessarily conveyed through the parts 

which have in them the purer and cooler blood \ These, 

therefore, are in the head near the brain which cools the 

blood in the small vessels that traverse the memb r a n e 

surrounding it. Unconsciousness results from compression 

of the ' veins of the neck ̂.' Probably Aristotle would have 

accounted for this b y the Interruption of the course of the 

aiadrjriKrj evepyeia through these veins towards the heart. 

§ 53. But in the conveyance of sensory effects from the The real 

outer organs, besides the blood, another agency has to be ^e^jj^™ 

taken into account, namely the 'connatural spirit' {avp.(pvTov mission of 

nvevjxa). ' T h e organ of smelling and that of hearing are pressions" 

iröpoi which are in connexion with the outer air, and are ̂ ° ^ . *^ 

füll of connatural spirit ̂ ' T h e iröpos of the organ of the central 

hearing terminates in the region where in some animals the "̂ obablv 
pulsation ofthe connatural spirit, in others the process of res- the aip-

piration,is located*,i.e. in the heart or the'part analogousV ̂ "Jĵ a 

For Aristotle's curious explanation of the process of learning The mpoi 
r 1- • , 1 , . r i / . . i connected 
irom dictation, based on the connexion of okot/ with the with the 
(TvpKpvTov irvevjxa (or at least with the rrvevjxa), see H e a r - f=°5̂ = °^ 
ING, § 26, p. 120. This connatural spirit is found in allandsmell-
animals. T h e vital heat resides in it; and its äpxv is in OTltably 
the heart. also those 

T h e question is h o w w e are to understand the relation with 
between this connatural spirit and the blood in the vessels seeing) 

^ contam this 
with regard to the conveyance of sensory effects from the mevpa. if 
outer Organs to the heart. W e m a y understand the iröpoi J^^^^^ 
b y which the organs of seeing, hearing, and smelling are Aristotle 
connected with the heart to be the veins ; for of the nerves (i, e. blood-
or their sensory function Aristotle was ignorant. But these vessels of 

some sort), 

^ H e refers to the sensations of sight, hearing and smelling: en 
Se ras dKpißearepas räv alaßfjaeav 8iä räv Kaßapärepov ixpvrav rä aipa 
fiopiav dvayKaiov dKpißearepas ylyveaßai, 656'' 3. 
^ 455''7. Such unconsciousness is to be distinguished, says Aristotle, 

from that of sleep. 
' 744* l fj S oacpprjais Kai fj dKofj . . . irXfjpeis avprpirov irvevparos. 
* 781* 23—5 ° P̂ ^ "'"' r̂ * dKofjs {iropos) .. . jj rö irvevpa ro avp(pvTov . . . 

Tavrrj rrepalvei. 
5 456* 7 seqq. 
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then for iröpoi, whatever they were, conveyed in Aristotle's opinion 

m™t have i^ore than the blood ̂. W e are told expressly that those 
contained of hearing and smelling are füll of avp.4>vrov irvevpa, and 

as well as this in such a connexion as to lead us to think that the 

S"̂  p?".*̂ ' "•z'ei'pia is the sensory agency in them. O n the other hand 

the ' veins' Aristotle often refers to the blood in a manner which leads 

a^rw^h °"^ to suppose that he regarded it—at all events in its 
the blood. grosser form—as a mere impediment to the transmission 

ofthe of sensory impressions. It is this that, when it gathers 
origin and around the heart in sleep, fetters rö Kvpwv—the faculty of 
maxn- . o ~, . , , . , 
tenance of judgment''. T h e residual movements in the outer sense-
s'nso°*̂  organs are liberated successively * in sleep as the blood in 
processes these Organs is diminished. T h e senses that are most 
foundin the cxact—äKpißiararai—are found in the parts where the blood-
oip^vTov vessels are finest and thinnest, and where the blood is coolest 

and purest, i. e. near the brain *. Thus on the whole it would 

appear—though Aristotle has not worked his conception 

out clearly—as if he conceived the sensory effects to be 

conveyed with the blood, in the same vessels, but not to 

be affections of the blood itself or primarily connected 

with it, but rather with the avp.cpvTov irvevpia. This view 

seems decisively confirmed by one clause of a passage already 

quoted, Kanwros rov atp-aros eirl rrjv äpxfjv cruyKaripxoyrai al 

evovaai Kivrjaeiŝ - H e had before illustrated the nature of 

the Kivrjaeis as like eddies in a stream—&airep ras fiixpas 

bivas ras ev tois itoraßois yivop.evas. T h u s it might seem 

fairly as if the Ktz;7jo-eis of Sensation were small 'purls' 

in the blood, produced b y the irvevp.a, as an interfering 

force; dependent on the blood, and furthered or restrained 

by it according to its temperature and quantity, but pre

serving a form and direction derived from and sustained by 

^ In the History of Animals, 496* 30, we read eirdva 8' elaiv 01 diro rfjs 
KapSias iröpoi' ovSels S' e'ori Koivör iröpos, dXXä Sia rfjv avvaypiv Sê ovrai to 
irvevpa Kai rfj Kapbia 8iairepirovaiv. Plato, too, held that air passes 
through the blood-vessels. See Tim. 82 E. 
' 461'' 27 and several other passages. 
" So I take XuiŜ evai, not with Neuhäuser {op. cit., p. 131) as 'losing 

their determinateness.' 
< 461I) 18. " 461"' 8 seqq. 
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the TTvevjxa. A similar doubt affects us as to what Plato con

ceived to be the exact agency in the conveyance of sensory 

impressions. Are the (pXeßia, hy which in the Timaeus he 

represents these impressions as distributed through the 

body, agents of such distribution in virtue of the blood 

contained in them, or in virtue of the air which (according 

to Plato) they also contain ? T h e former is the assumption 

made by Zeller^. O u r difficulty with respect to Aristotle 

largely arises from his use of the ambiguous word Tro'poi to 

designate the vessds, or connexions generally, of the 

sensory organs. In some cases this possibly means nerves ''•. 

In others it certainly means blood-vessels. W e are unable 

to say always which it is in any given case ̂. A t all events 

the avpKpvTov irvevp,a was conceived by him as having its 

äpxv in the heart, where also that of the blood lies. F r o m 
this äpxv the avjxcpvrov irvevpia diffuses vital heat throughout 

the body. T h e avp.<pvTov irvevjxa is different, of course, from 

the irvevp.a of respiration, but takes the place of the latter 

in creatures which do not respire. It was certainly, on the 

other hand, the opinion of Aristotie that the blood-vessels 

are Channels of sensory processes. O n the whole it seems 

probable that, while the blood in these vessels was (as 

Aristotle himself might say) awairiov, or a Joint agent in 

the conveyance of such processes from the organs of outer 

to the organs of inner sense, the avjxrpvrov irvevp.a held rather 

the office of alnov or principal agent. This becomes more 

probable the more w e reflect on the importance of such 

irvevpM in Aristotle's biology. T h e ' energetic' factor in 

the generation of living creatures consists of irvevpia. W e 

' Ptato (E. Tr.), p. 429 n., cf. Plato, Tim. 65 c, 67 B, 70 A seqq., 77 E. 
^ The theory of ' animal spirits,' coursing along the nerves, which 

persisted so long even in modern psychology, dates from the con
nexion of Trdpoi in this sense (which after the discovery ofthe function 
of nerves was natural enough) with Aristotle's (rvp(pvTov irvevjia. Cf. 
p. 86, n. I supra. 
' W e must avoid the common error of supposing that Aristotle 

regarded the arteries as conveying only air. This arises from ignorance 
of the meaning of dprrjpia in Aristotle, for whom it was the rpaxela 
{dprrjpia) or windpipe. Besides he did not even know of the difference 
between veins and arteries in the modern use öf these terms. 
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are told by Aristotle that what makes seeds fruitful is rö 

äepjxöv—the 'caloric' which they contain. This caloric, how

ever, is not ordinary fire, but a irvevp,a, or rather a natural 

substance {^vais) inherent in this irvevp,a ; a substance like 

or analogous to the element of which the celestial bodies 

consist. T h e blood is thus a comparativdy late formation 

in the animal economy. The irvevp,a is at the very origin 

of the life process ; and for Aristotle the origin of life must 

contain potentially (in the case of animals) that of sense. 

Therefore if we could discover all the properties and 

functions of the a6p,(pvrov irvevpa, w e should (from Aristotle's 

point of view) have penetrated to the inmost secrets of 

sense-perception, not merely as regards the origin of the 

jxeaörrjs or Xo'yos which essentially characterizes a sensory 

organ, but also as regards the means provided by nature for 

the distribution of sensory messages within the organism, 

and the conveyance of sensory impressions, from the eye 

and ear and other external senses, to the organ governing 

them all \ T h e avpupvrov irvevp.a had, for him, a primordial 

and subtle efiicacy operative throughout the origin and 

development of animal existence. It was the profoundest 

cause and the most intimate sustaining agency from 

beginning to end of life and sensory power. 

^ Cf. 736'' 33-737* I irdvrav pev yap e'v ra aireppan evvirdpxei, oirep iroiel 
•yövipa eivai rä aireppara, ro KaXovpevov ßeppov. rovro S' oi irvp oüSe 
Toiairrj 8vvapis irrriv, dXXä rä epirepiXapßavopevov iv tm aireppan Kai ev 
rädrppäSei irvevpa Kai iv ru irvevpan (pvais, ävaXoyov ovaa rä räv aarpav 
aroixeiip. 
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Absent, the, how known, 311. 
Acid, how produced, 172. 
Actions, the notation {arjpaaia) of 
character, 125. 

A d a m , J., III. 
Aelian, 161, 162. 
After-images, negative and positive, 
76, 303-3-

Air, all things reducible to, 141; not 
known as elastic medium of sound, 
110 ; cause of smelling, 131; ordin
ary, diaphanous, 57; do things in, 
touch one another? 193; odorous, 
138; inodorous, 142; around brain 
and in thorax, 258; in general, 
soundless, 114 ; hot and moist, 152 ; 
not = void, 113; less suitable than 
water for intra-ocular medium, 85; 
carried in the blood-vessels, 334; 
soul-atoms in, 28 ; source of sense 
and intelligence, 105-6; of order in 
World, 209; its colour white, 65 ; 
that in ear has proper motion and 
resonance, 115; air and water, 
ordinary media of vision, 78. 

Air-chamber, built into ear, 114. 
Air-vessels, in hearing, 105. 
Air-vibrations, iio. 
ALCMAE0N,onvision,ii-i3; hearing, 
93-4; smeUing, 130-3 ; tasting, 
160; touching, 180; Sensation in 
general, 203-4; sensus communis, 
251-2 ; 15. 49. 81, 86, 97, 158, 237, 
260, 269. 

Alexander of Aphrodisias, 16, 30, 
68, 72, 109, 130, 136, 158,166, 168. 

Alexis, 157. 
Analogy of odours to tastes, sensible 
and physical, 145. 

Anaxagoras, on vision, 37-40; 
hearing, 103-4; smelling, 137-40; 
tasting, 167-8; touching, 184; Sen
sation in general, 208-9; sensus 
communis, 256-8; 65, 237. 
Anaximenes, his air theory revived 
by Diogenes, 258. 

Animals, large compared with small as regards sensory power, 103 ; as to olfactory sense, 138; the lower, their guide in conduct, 296; those 

which possess time-sense, have 
memory, 308. 
Antipheron of Orens, 294, 312. 
Apperception, synthetic unity of, 280. 
Aquatic creatures, perceive odour, 148. 
Archer-Hind, Mr., 18, 24, 46, 49, 52, 
107, 110, III, 142, 187, 211. 

Aristotle, on vision, 56-92 ; hear
ing, 111-130; smelling, 144-59; 
tasting, 174-9; touching, 188-201; 
Sensation ingeneral, 215-49; sensus 
communis, 276-336; compared with 
Plato as regards synthesis, 276; with 
Anaxagoras and Empedocles as re
gards colour-theory, 65; appears to 
treat black as positive, 69 ; applies 
conception of form and matter to 
explain (a) relation of soul to body, 
{/>) of percipiens to percipiendum, 
216-17; attributes to each ataßrjais 
the function of i} koivtj, 277; his 
confused Statements as to anatomical 
connexions of organ ofhearing, 122 ; 
criticizes Democritus on vision, 82 ; 
criticizes Plato on odours, 142-3, 
155-Ö; his principal objection to 
psychology of Empedocles, 253; on 
memory, 295 ; definition o{^avraaia, 
263; his arrangement of psychic 
faculties, 203; his conception of 
natural law imperfect, 319 ; his key 
to distinction between physical and 
psychical, 216; his realism, 238 ; 
inconsistency as to Constitution of 
olfactory organ, 243-5 > unsteadiness 
of expression as to true organs of 
touching and tasting, 176, J 94-5; 
on biological development, 182 ; on 
parts of ear, 95 ; rejects Democritus' 
theory of the reduction of other 
senses to that of touch, 200-1 ; re
jected naive materialism and also 
sensational scepticism, 238; essential 
point in Sensation—its grasping form 
without matter, 216; adp^ the me
dium of touch, 190 seqq.; aiaBijrd 
and aiaOrjaeis too small to be actually noticeable, 208 ; touch, a Cluster of senses, with several pairs of contraries, 189; vision not by änoppöai, 57; 
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Constitution of visual organ, 81-6 ; 
arithmetic, derived from geometry, 71. 

Art, imitating nature, harmonizes con
traries, 126. 

Arteries, convey air, 5 ; in modern 
sense not known to Aristotle or his 
predecessors, 335. 

Artistic genius, 305. 
Association (so-called) of ideas, i. e. 
of Kivfjaeis, 315 seqq.; (a) by simi
larity, {b) by contrariety, {c) by con
tiguity (in späee or time), 316-17; 
surprising results of, 318. 

Athenaeus, 157. 
Atomistic theory of colours, 72. 
Atoms, Democritfis' theory of, 24; 
a stream of, = sound, 99; their infra
sensible qualities, 207 ; their physical 
and geometrical properties, 182. 

Attributes (contrary) of four elements, 
65-

Auburn, 52. 
Autumn, 318. 
Bacon, R., 26, 59. 
Bäumker, C , 11, 77, 113, 148, 191, 
195, 244, 245, 285, 325. 

Beast, wild (within us), 271. 
Bees, their intelligence, 123. 
Before and behind, meanings of, 90. 
Beginning of train of Kivfjaeis, a good 
starting-point for reminiscence, 317. 

Being and well-being, 178. 
Biehl, Guil., 71. 
Birds find prey by smell, 148. 
Bitterauf, C , 71. 
Black, seen i)y water in eye, 19; 
30, 31, 61; and white, analogous to 
cold and hot, astringent and pungent, 
SO; to darkness and light, 68; ex
plained, 68-70; a areprjais, 68; 
the colour of earth and water, 65; 
contracts ' visual current,' 51; syn
critic, 50,68 ; = rough, 31; twofold 
explanation of, 36; the weakest colour, 
39-

Blass, F., 19. 
Blending of colours, 69, 73. 
Blind,the congenitally,more intelligent 
than the congenitally deaf, 89, 123. 

Blindness, colour-, unknown to Aris
totle and his predecessors, 90. 

Blood, conveys Kivfjaeis, 6, 106, 395, 
332; pressure of, round heart hampers 
critical faculty, 306 ; its relation to sensory currents, 331-3. Bloodless animals, 148. Blood-vessels, conduct sensory currents, 271. Blow-hole, odours perceived through, 147. 

Blue, deep, 33, 52, 61. 
Body, as whole, takes part in visual 
perception, 29. 

Boeckh, A., 109. 
Bonitz, H., 72, 84. 
Brain, all senses connected with, 132, 
257 ; brain and eye, 12 ; the coldest 
part, 86, 157, 243, 301; hearing and 
smelling connected with, 105, 120; 
its health in man specially provided 
for by nature, 157 ; organ of sense, 
for Alcmaeon, 93, 160; organ of 
sensus communis, 252; organ of 
sentiency and mind, 5 ; of intelli
gence, 131; why rejected by Aristotle 
as organ of central sense, 330. 

Brandis, 130. 
Brightness, as distmct from colour, 
51, 66, 69. 

Bronze colour, 33. 
Bumet, Prof., 16, 133. 
Butcher, Prof., 305. 
Bywater, Prof., 170. 
Callisthenes, 11. 
Caloric, 336. 
Campbell, Prof. L., 72. 
Castor oil, 173. 
Censorinus, 257. 
Central point in series, good starting-
point for reminiscence, 318. 

Chalcidius, 11. 
Chamber of air, ' built into' ear, 114. 
Change, 62; only effected by con
traries, 239. 

Chappell, W., History of Music, 128. 
Character, affected by music, 125. 
Chemical analysis, 4; process, Plato's 
conception of, 173. 

Chords, \0701, 117. 
Cicero, on Democritus, 29; on Anaxa
goras, 40. 

Clepsydra, illustrates respiratory pro
cess, 133. 

Clidemus, 257-8. 
Clouds, colours of, 76-
Coalescence of light with light, 84. 
Cold, its effect on odour, 152. 
Colds, effect of, on smelling, 133. 
Colours, 20; primary, 21; Empe
docles on, 21; produced by mixture 
of four elements, 2 2 ; non-objectiye, 
25; the simple, 31 ; varieties of, in
finite for Democritus and Plato, not 
for Aristotle, 34; inconsistency of Democritus regarding, 35 ; require Substrate, 40; Plato on, 48-54; qualitativegradationof,49; a'flame,' 49-50 ; black and white—their analogues in other sensory provinces, 50; the particular, 50-3; Plato's 
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primary, 53 ; of rainbow, 53, 66 ; 
three not producible artificially, 53 ; 
of the diaphanous, how produced, 
57; Aristotle's definitions of, 57, 
59-60; visible only in light, 58; 
not = xpoiä, 59-60; Aristotle's two 
definitions of, 60 ; its species limited, 
61; six, seven, or eight chief species 
of, 61, 69 ; a irMÖrrjs or irööos, 61; 
not purely subjective for Aristotle, 
63; objects of vision other than, 
64; of the four elements, 65; due to 
reflexion, 66; determined by dia
phanous in body, 68; confounded 
with luminosity, 69; evavTia of, 
69; generation of, irom primitive 
black and white, 69; Compound, 
analogous to chords, 70; inter
mediate, how produced, 70; the 
pleasing aud displeasing, 70-1; three 
possible theories of lormation of 
intermediate, 70-4; list of particular 
species of colour, 75-6 ; contrast, 
colour effects of, 76, 77 ; in clouds, 
76; complementary, 76; illusions 
as to, by lamp-Ught, 77; colour-
blindness nnknown to Aristotle and 
his predecessors, 90; only externally 
mediated axaOrjröv which takes no 
timein transit, 153; changes of, in 
after-images, 303. 

Communion of substances, 19. 
Comparing and distinguishing, facnlty 
of, 7-

Complementary colours, 76. 
Concha, of ear, 95. 
Concords pleasing, why, 117; formed 
of opposites, 126; perceptible by 
one sensory evepyeia, 126. 

Confluence of rays, iS. 
Connexion of Kivfjaeis, customary or 
necessary, 283-4. 
Consciousness, 8, 252 ; of perception, 
explained = perceiving the subject 
which perceives, explained, 288; not 
due to intellect, 288; faculty of, 
288-9; empirical dawn of, 289; 
neglected in general by Aristotle, 
290. 

Consonance, 126, 127. 
Consonant and non-consonant vibra
tions, ratios of, 128. 

Contact, between organ and object 
, defeats perception, 150 ; supposed, really only close proximity, 193. Contiguity, 316-17 {see Association). Continuity of Substrates with dis-creteness of alaßrjrä, 61. Contraries, 61; perception by, 208, 237-Contrariety, 316-17 {see Association). 

Copernican thought, the, 244. 
Cranium, rational soul seated in, 
270-3. 

Crimson, 61, 67, 75. 
Critical faculty hampered in sleep, 306. 
Cupping-glass, 110. 
Curtain (or lid) on olfactory organ, 
151. 

Custom, law of, in reminiscence, 
315-16. 

Darkness, 57-8; darkness a areprjais, 
.58, 59-

Data of sense for Democritus, 25, 
Date oicftavräapara, 325. 
Day, vision by, 20, 22, 23. 
Dazzling, Sensation of, 5t. 
Deaf, the congenitally, less intelligent 
than the congenitally blind, 89, 123. 

Deliberation, 324. 
Demiourgos, Plato's: arrangement of 
tripartite soul, 269-73. 

Democritus, i, 7, 17, 18; on vision, 
23-37; hearing, 99-102 ; smelling, 
136-7; tasting, 163-7 ; touching, 
181-4; Sensation in general, 205-8; 
sensus communis, 254-6 ; made 
all senses modes of touching, 24, 
200, 230; exact impressions of 
things impossible for sense, 24; his 
physical theory, 24; not named by 
Plato, 25; Visual images, necessarily 
imperfect, 25; visual organ, of water, 
25, 82; inconsistently implies a 
(jivais xp^paTos, 25; colour non-
objective, 25 ; vision is ep(paais, 25 ; 
atoms and void alone objective, 25; 
distinguished between ' primary' 
and 'secondary' qualities, 25; his 
Visual theory criticized by Aristotle, 
25 ; vision by contrariety of colour, 
26; ignorance on subject ofäv(i«Xaffir, 
26, 82; conditions of perfect vision, 
26; peculiarity of his Visual theory, 
26 ; Visual theory criticized by Theo
phrastus, 27-9; irepl elSSiv, 27; cog
nate things see cognates, 29; whole 
body participant in visual percep
tion, 29; theory of colours, 30-4; 
four primary colours, 34; colours 
infinite, 34; eolour theory criticized 
by Theophrastus, 34-6; colour non-
objective, 36, 49 ; on production of 
leek-green, 53, 54, 6i ; he and 
Plato wrong in holding kinds of colour infinite, 62 ; wrong in thinking colour purely subjective, 63, 72; wrong in thinking visiori would succeed best in vacuo, 78; vision not (as he held) due to enipaais, 82; peculiarities of his theory of hearing. 

Z 2, 
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loo; criticized by Theophrastus, loo; 
by Aristotle, 114; did not explain 
odour, 137; tastes derived from 
atomic figures, 163; the particular 
tastes, 163-4; subjective variations 
oftaste, 164; criticized by Theo
phrastus, 165-6 ; did not treat touch
ing psychologically, 183; and Aris
totle on question how far touching is 
involved in all sensory functions, 
230, 260; bipartite (,or tripartite) 
division of psychic faculties, 254. 

Descartes, 87, 244. 
D e Sensu, vii, an early essay on Sensus 
Communis, 282. 

' Diacritic' effect of white, 50. 
Diagrams, geometrical, 309. 
Dialectical psychology, 6. 
Diaphanous, the, 11, 13, 35, 57; the 
vehicle of colour in bodies, 57-60; 
not apart from body, 59 ; universally 
diffused, 59 ; permeated body, 60; 
both medium of vision and vehicle 
of colour in bodies, 60; resides in 
all bodies, 68; actualized, the ob
jective medium of vision, 78-9 ; sub
jectively, within eye, 80; its function 
as regards odour, 152. 

Diaphragm, 271. 
Diares, the sun of, 236, 286, 287. 
Dictation, power of learning from, 
explained, 120. 

Diels, H., 37, 206. 
Dim-sighted by day, 20. 
Ding an sich, rä alaßrjröv a, for Aris
totle, 229. 

Diogenes of Aeollonia, on vision, 
41-2; hearing, 105-6; smelling, 
140-1 ; tasting, 169-70; touching, 
184; Sensation in general, 209-10 ; 
sensus communis, 358-60; on 
air round brain, 41; account of 
perception, 41 ; conditions of perfect 
sense, 41 ; air the source of mind in 
general, 41, 85 ; air in thorax, 41; 
vision by contrariety of colour, 41; 
Visual theory criticized by Theophras
tus, 42; no theory of colour, 43; 
theory of hearing foreshadows that 
of Aristotle, 105; compares man 
with other animals as to olfactory 
sense, 141; approximation to Aris
totle, 310; theory ofmemory and 
reminiscence, resemblance to Aristotle's, 259; perceived need of synthetic function, 260, 269. Discernment of light from darkness differs from seeing some particular ',oparöv, 388. Discordant or harmonious sounds, 108. 

Discrepancies in Aristotle, 244. 
Discreteness ofalaSrjTä with continuity 
of their Substrates, 6x. 

Discrimination, not absolute Separa
tion, 40; of heterogeneous sensibles, 
h o w effected, 277-82. 

Dissection, practised by Alcmaeon, 11. 
Dissonance, 128. 
Distance (and magnitude), how seen, 
29, 39, 320; its effect on articulate 
sound, 116. 

Distinguishing and comparing, faculty 
of, 7. 

Divination by victims, 273. 
Division of continuous and discrete 
quantity, 61; improper or indirect, 
61 ; oi aiaörjTa, not infinite, 62. 

Doppelgänger, an effect of' reflexion,' 
67-

Dove-cote, Plato 5 simile of, 266. 
Dreams, 46 ; Democritus on, 255; 
Arist. on, 299 seqq.; ' this is only a 
dream,' 306; govemed by laws of 
association of «ivrjaeis, 306; con
nected sometimes vrith extemal or 
other experiences not part of dream, 
307 ; the dream proper defined, 302, 
307 ; summary account of, 305-6. 

Drowsiness, 301. 
Dry, the sapid, 151, 152. 
Dryden, 305. 
Ear, the, for Alcmaeon and Empe
docles not a mere Channel, 94; air-
cell in, 79 ; inner and outer, how far 
distinguished by Empedocles, 96 ; 
musical, not needed for harmonic 
theory, 127 ; the mental, 319. 

Earth, condition of touch and of the 
tangible, 48 ; black, 65 ; dry, 153; 
how far contained in alaßrjrfjpia, 348. 
Echo, 38, 104, 113. 
Elements, the four, 44; their colours, 
65 ; inodorous per se, 143 ; because 
tasteless, 153,176 ; doctrine of, held 
by Empedocles followed by Plato 
and Aristotle, 237; the same in 
alaßrjrd and alaßrjrfipia, 339 ; those 
within the body perceive those with
out, 353. 

Emanations (and pores), 17, iS ; slow 
and confused, 32; altered by air, 
32, 49-

Emergence of «iŵ ireis into conscious
ness, 295. Emission theory of light, 77. Empedocles, ou vision, 14-23; hearing, 95-9; smeUing, 133-6; tasting, 161-3 ; touching, 180-1; Sensation in general, 204-5 I sensus communis, 253-4; knew of crystal-
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line lens, 10 ; like perceives like, 14; 
doctrine of four elements, 14; iriSpoi 
and äT7Öppoiai, 14; primary colours 
(two or four?), 15; lantern simile, 
14-15 ; like Alcmaeon, a physician, 
15 ; his theory of vision and Plato's, 
iS, 46-8, 49, 54, 57; held that 
light travels, 58, 59 ; Empedocles, 
Anaxagoras, and Aristotle, views on 
colour, 65; Aristotle rejects his 
theory of light travelling, 77, 80, 
8 1 ; on Vision criticized, 83; his 
explanation of7XauKOTi7s, 85; agrees 
with Alcmaeon on hearing, 94; the 
KoiSav within the ear, 95; differs 
from Alcmaeon ou hearing, 97; 
Theophrastus asks, ' H o w do we 
hear the KiüStov itself?' 97; theoryof 
smelling criticized by Tneophrastus, 
134; his theory of ärröppoim as to 
touching and tasting unsatisfactory, 
161; on tastes, criticized by Aris
totle, 174; his theory of touching 
criticized by Theophrastus, 180-1, 
201 ; his theory of (vjLperpia, 233; 
forced to recognize \6yos as true 
ipiais of bodies, 240; theory of 
temperaments and genius, 253; no 
doctrine of synthesis, 253, 260, 269. 

Empirical psychology, i, 3, 8. 
Energy, exhaustion and repair of, 300. 
Engelmarm, 104. 
Enüiusiasmus, divination by, 273. 
Epicurus, 7, 17, 18. 
Epistemology, 214. 
Equal, the, a branch ofthe one, 127. 
Erasistratus, 5, 329. 
Error, 4; of sight and of inference or 
judgment, 90. 
Euripides, 12, 256. 
Eustachian tubes, 95, 121. 
Evaporation, fumid, 243; from food, 
301. 

Expectation, 264. 
Experiments, 4. 
Eye, as optical System, 9 ; a mirror, 
10; outgrowth irom brain, 12, 86; 
Constitution of, 19; differences of, 
19 ; gleaming, 21; best Constitution 
of, 23; its essential feature for Demo
critus, 24; ' duplicates itself when 
moved, 64; compared by Empe
docles to lantern, 15-16, 83; the 
embryonic, over-moist and over-large, 85-6. Eye-ball, displacement of, causes double vision, 306. Faculties, higher, depend on lower, 309. Facnlty, comparing and distinguishing. 

7; judging and Controlling, 303; 
the central, normally seconds reports 
of special senses when nncontra-
dicted, 306. 

Falsehood, 4. 
Farbenlehre, Aristotle's, 69. 
Feeling, 270; no single term for, 
in Greek, confused with cognitive 
aiaßrjais, 273-4. 

Fenestra ovalis, 96. 
Fever patients, their hallucinations, 
.303. 

Fiery element, not our fire, 64. 
Fifth, in music, 129. 
Figure, of atoms, 36,182; geometrical, 
297, 309. 

Fire, intra-ocular, 10, 11, 13, 18; 
smaller destroyed by greater, 22; its 
atoms spherical, 32; three fires con
cerned in vision, for Plato, 46, 
48 ; kinds of, for Plato, 65 ; visible 
in darkness, 57, 64; visual organ, 
not of, 82-3; extinguishable, not so 
light, 83; by it in organ of touch 
we discem hot and cold, 240 ; how 
far contained in aiaßjjTfjpia, 348. 

Fishes, in Acheloüs, 118; voiceless, 
119. 

Five senses, i, 2, 307. 
Flame colour, 34. 
Flesh, need of,as medium of Sensation, 
193. 

Fluid and solid, 190. 
Forgetfulness, total, 318. 
Forgetting, Plato's definition of, 359, 
264. 

Form, ranks higher than matter, 219; 
implicitly universal even in percep
tion, 224. 

Forward and backward, meanings of, 
90. 

Foster, Sir M., on olfactory function, 
133; on odours, 143; on taste, 160. 

Four elements, 18. 
Fourth, in music, 129. 
Freudenthal, J., 292, 293, 294, 310, 
313-

Frogs, artificial, illustration from, 332. 
Galen, 5, 25 ; agrees with Aristotle 
that light does not travel, 59, 95 ; 
approves Plato's three läpx"' otipvxn, 
275, 329-

Gas, our idea of, represented by arjp 
or Kairvös, 149. Gellius, A., 102. Generation, 335. Genus, divisible only into species, which are finite, 61 ; a discrete quantity, 61, 217. Geometrical qualities of atoms, 37. 
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Geometrical diagrams, their function 
in thinking, 309. 
Gills, odour perceived through, 147. 
Glaucous, 52. 
Glittering, 51. 
Goethe, Farbenlehre, 18, 48; his 
theory of colour like that of Aris
totle, 69. 
Gold-colour, 33. 
Golden-yellow, 52, 61, 75. 
Gong (or trumpet) within ear, 95, 97. 
Gorgias, colour theory of, 21, 47 ; his 
definition of colour rejected by Aris
totle, 77. 
Grave or shrill, 108. 
Green, 31; Democritus' account of, 
33 ; of growing fmits, 34. 

Grey, not explicable by Empedocles, 
22, 52, 61; is white compared to 
black, black compared to white, 70, 
1h-

Grote, G., iio, 273. 
Habituation, 315 {see Custom). 
Haeckel, lol, 104. 
Hallucination and illusion, visual, 
91-2. 

Halo round lamps, 67. 
Hamilton, Sir W., 318, 324. 
Hard-eyed creatures, their perception 
of colours, 145. 

Harmonics, 125. 
Harmony, of spheres, log, n o ; of 
sounds, 108. 

Hayduck, M., 150. 
Hearing, psychology of, 93 seqq.; 
Alcmaeon on, 93-4; Empedocles, 
95-9; Democritus, 99-103 ; Anaxa
goras, 103-4; Diogenes, 105-6; 
Plato, 106-11; Aristotle, 111-30; 
medium of, 47-8; due to air within 
ear, 93 ; Alcmaeon on, 93-4; a mode 
of contact, 99; like perceives like, 
98; conditions of perfect, 100, 105, 
H9-21 ; o. mechanical sense, loi; 
immediate Stimulus of, 101-2; au
ditory motion propagated to liver, 
according to Plato, 106, 275 ; ethical 
worth of, iio-ii; psychological 
worth of, III; sense of, apeaörrjs or 
Köyos, 1x6; analogy of, to touch, 
116; man's sense of, compared with 
that of lower animals, 121; more 
important than seeing for intellectual 
development, 12 3; biological, psychological, and ethical worth of, 123-5; heanng gives knowledge of universals, seeing of particulars, T23-4; affects emotional temperament, 134; air-cell in ear, 242, 357; organ oi, 93. 95. 99. 103, 105. 106 seqq.. 

113 seqq.; oöject of, 94, 95, 9g seqq., 
104, 106seqq., i n seqq. 

Heart, organ of sentiency, 5, 132; 
Aristotle's conviction of this con
firmed by certain doctrines of Plato, 
170; organ of touch and taste, 178, 
194; its heat, 243; directly com
municates with lungs, 260; centre 
both of movement and of sensus 
communis, 300 ; heart v. brain as 
organ of sensus communis, 329-31. 
Heraclides, Vibration theory of sound, 
IIO. 

Heraclito-Protagorean sensational 
scepticism, 54-6. 

Heraclitus, 4; eyes better witnesses 
than ears, 89; on odour, 149, 169; 
used ̂ dovfj = odour, 170; his Trövra 
fiel, 313, 337, 369. 
Hermathena, 113, 333. 
Herophilus, 11, 329. 
Hippocrates of Cos, 12, 269; held 
brain to be bloodless, 330. 
Hippocrates, pseudo-, 94. 
Hobbes, 294-5 ; ' alter ego of Aris
totle * as regards memory and associa
tion, 310, 318; illustrates efforts of 
reminiscence as a sort of hunt, 318. 

Homer, 265. 
Honey, 174. 
Horace, 89. 
Hot and cold analogous to white and 
black, pungent and astringent, 50. 
Hound, following scent, 135. 
Hunter, John, on primariness of sense 
of touch, 338. 

Hypermetropic vision, gr. 
Hypozoma, odours perceived through, 
147. 

Ideas, 'association' of, 367, 315seqq. 
Ideler, J. L., Meteorologica, 25, 84. 
Illusions of touch, the' crossed fingers,' 
89, 301, 304; of sense, not the 
' special,' but the ' common,' 90; 
of sight, 90; faculty of, 302 ; two 
assumptions explain those of dream
ing, 303; strong emotion renders 
liable to, 303; of movement, 304; 
ofmemory, 333. 

Image, visual, 10; not really in mirror, 
35; seeing due to, 35; after-, 
positive and negative, 76. 

Imagination, i, 7, 251, 263; pro
ductive and reproductive, 263, 290, 305 ; effect of pathological states on, 305 ; ' poetic,' 305; active at night, in sleep, 305. Impressions, residual, stimulate sense like alaßfjpara, 304; mnemonic, physical character of, 310. 
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Inconsistency, Aristotle's (real or ap
parent), respecting iapfj, 154-5. 

Inhalation, condition of smelling, 138, 
150> 

Inhibitory movements, 295. 
Inodorous, the four efements, 142; 
substances, also tasteless, 152-3. 

Inspiration, 272-3. 
Intangible, meanings of, 196. 
Intelligence, seizes Ä e universal, sense, 
the particular, 234. 

Interests, association of, 368. 
Intermediate grades (of colour, & c ) , 
serve as contraries to either extreme, 
70; colours, 70. 

Intoxication, its effect on vision, 91. 
Invariableness of sequence in «ivijireir, 
315-

Invisible, the, in what sense object 
of seemg, 57. 

Iris, around moon, 77. 
' Irrational' combinations of blacks 
and whites, 70. 

Judgment, the comparative, 278; 
overpowered in sleep, 302. 

Juxtaposition theory of colour com
position, 69. 

Kampe, F. F., 148 ; on sensus com
munis, 281. 

Kant, 244, 280. 
Keats, 318. 
Keen sight, 20. 
Kelvin, Lord, 247. 
Kind, differences of, merged in differ
ences of degree, 206. 

Knowing, a property of matter, 3. 
Knowledge, 6. 
Kock, T., Com. Att., 157. 
Kritias, 269. 
Laconian hounds, 121. 
Lantern, simile, 19. 
Latency, of «iv̂ o-eis, 295. 
Law, mechanical, 315 ; in remini
scence, laws of similarity, contrariety, 
and contiguity (in space or time), 
316-17. 

Leek-green, 33, 52, 61, 67. 
Leibniz, 207. 
Lens, crystalline, 9, 10, 20. 
Leucippus, 24, 29. 
Lid of eye, its analogue in olfactory 
organ, 14Ö. 

Life, definition of, 317; vegetable 
and animal, 222. Light, 67-8; does not travel, 58, 153; not = fire, not a body, but a ' presence,' not an emanation, 58; =colour of diaphanous, 59, 79; 

the entoptic, 64; rays of, proceed in 
straight lines, 65; required within 
the eye, 85. 

Like, perceives and knows like, 18, 
24, 209. 

Liver, the, a mirror, 272. 
Living bodies, 217. 
Locomotion, connexion between 
facnlty of, and mediated perception, 
88. 

Locrian Timaeus, 170. 
Lost, portion of Aristotle's work on 
sound, 139-30. 

Lucretius, 74, 77, 135, 306, 255. 
Lungs, drink passes into (according 
to Plato), 5, 115, 260. 

Lustre, a ' sort of colour' in in
determinate bodies, 60. 

Lyncean eye, Aristotle's conceived 
equivalent for microscope, 74. 

Madness and genius, 305. 
Magnet, l8l. 
Magnitude (and distance), how seen, 
3g, 39 ; invisible, 73, 236. 

Man, his superiority in touch, 178; 
causes of his superior intelligence, 
200-1, 328. 

Marrow, spinal, 270, 329. 
Mathematical facts easily remembered, 
317 ; knowledge of harmonics, pos
sible without musical ear, 127. 

Matter, a mere negative, 21g; and 
form, inseparable, save by abstrac
tion, 218. 

Measure, of melodic series, the octave, 
12g. 

Media, of Sensation, 7; medium of 
vision, hearing, smelling, 78; in
ternal, 241 ; external, connected with 
intemal, 242; air and water, sole 
extra-organic, 246. 

Mediation, difference between touch 
and other senses regarding, 193. 

Medium, of Sensation in general, 8, 
237-8 ; of vision, 57-60, 78-9 ; of 
colours, itself colourless, 78; of 
taste, tasteless, 79; of odour, in
odorous, 79; of sound, soundless, 
79. " 6 -

Melancholia, 305. 
Melancholic (temperament), 325. 
Membrane (tympanic), g6, 115. 
Memory, i, 7 ; and reminiscence, 250, 
256; Parmenides on, 258; of children and aged persons, 259, 263; Plato's definition of, 264; illustrated by wax-block, 364-5; conditions of good, 265; and expectation, pleasures of, 296; retentiveness of, compatible with duUness, 307; distinguished 
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from perception and expectation, 
308 ; organ of, 308 ; definition of, 
308-g, 313-13; organ of = that of 
Cognition of time motion and magni
tude, 308 ; a efis ̂  i:äßos, 30g, 313 ; 
its ipdvTaapa, relative, 310-11 ; why 
lower animals have, 309-10; not 
a function of pure intellect, 310; 
defective, causes of, 311; confusion 
of, with imagination, 311-13 ; both 
posterius and prius of reminiscence, 
314; is 'vision in time,' 320; illu
sions of, 322-3. 

Metaphysics, 2. 
Method, scientific, 4, 6. 
Microscope, want of, 5. 
Milk, 318. 
Mirror, the eye a, 25; the liver a, 
according to Plato, 272. 
Mirroring (in pupil), 82. 
Mirrors, why they do not ' see,' 29 ; 
small, reflect colours, not forms, 66. 

Mist, 318. 
Mixture, of bodies. Ig ; of black and 
white, 6g; needed for nutriment, 
177 ; of elements in blood, 253. 

Mnemonic art, 312. 
Mnemosyne, 265. 
Modes, of music, 125. 
Moist, the sapid, 151-2; in tasting, 
176. 

Monadic units, 71. 
Movement, how seen, 39; in dia
phanous, not local, 78 ; its centre = 
that of sensus communis, 300; that 
of sound, local, 112 ; that in sleep, 
not remembered, 301 ; sensory, in 
the blood, illustrated, 332, 
Mullach, V. W . A., Democritus, 31. 
Musical ear, not required for harmonic 
theory, 127. 

Myopic vision, 91. 
Names, recollection of, 319. 
Natural law, less rigorous in sphere 
of mind, 31g. 

Naturalness, an effect of custom, 31g. 
Nature, second, custom is, 316. 
Nerve-system, sensory and motor, un
known, 5; optic, 10, 86; blood-
vessels function for, 106, 371, 333. 

Neuhäuser, J., 244, 325, 334. 
Night, vision by, 20, 22, 23. 
Notes, some musical, begin many 
tunes, 31g. Nut-brown, 34. Nutrient tümgs tangible, 177. Object, of hearing, g8 ; of vision, 48; relation of, to organ as agent to patient, 213 ; of sense, 7 ; of smell 

and hearing travel in media, 78, 
153-

Observation, 4. 
Occiput, vacant or contains only air, 
114. 

Octave, log, 117, 127, 128. 
Odour,Alcmaeon on,i 32; Empedocles, 
135 ; Democritus, 137; Anaxagoras, 
138-41; Diogenes, 140-1 ; Plato, 
141-4; Aristotle, 151 seqq. ; rela
tion to savour, 153; has heating 
power, 153 ; travels, 153; notfumid 
or other evaporation, 154; of flowers, 
156 ; of brimstone and charcoal, 
156; not nutrient, 158 ; Stands 
' midway between' objects of touch 
and taste, and objects of seeing and 
hearing, 158; a 'dyeing' or'wash
ing' {BojptjfjirXvais), 158; essentially 
of fire, 243; divisible only into 
pleasant or unpleasant according to 
Plato, 142 ; this contested by Aris
totle, 155-6; all either ' vapour' or 
' mist,' 142 ; belongs to intermediate 
condition of air or water, 142; by 
man perceived only in connexion 
with pleasure or pain, 144; the 
pleasure of, compared with those of 
sound and colour, 144; distinguished 
by m a n imperfectly as colours by 
' hard-eyed' creatures, 144; sensible 
and physical analogies of, to taste, 
145, 151 ; the particular, 145 ; cap
able of Classification, 155-6 ; in one 
aspect parallel to savour, in another 
not, 156 ; pleasant {a) per se, {b) in
cidentally, 156; relative to health, 
156-7 ; some not related to appetite, 
156; man perceives not so well as 
lower animals, 156; pleasant, not 
injurious, 157 ; odorous bodies, 135. 

Ogle, Dr., 86, 146, 147, 328-30. 
Olfactory apparatus, 131 ; sense in 
w h o m keenest, 133. 
Olympiodorus, i6g. 
Olympus, music of, 125. 
One, the, generically, specifically, 
numerically, 233. 

Optic nerves, 10. 
Order, of atoms, 36; of Kivfjaeis corre
sponds to objective order of events, 
316-

Oreus, Antipheron of, 312. 
Organ, of vision (see Vision, Hearing, &c.). Can each special, without organ of sensus communis, have Sensation ? 85, 325 seqq. ; of sense, a mean, ig6; illustrated, 233; no reciprocal action between it and object, 234; no organ consists of one Single element but of all four. 
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23g, 24S ; of sense, general definition 
of, 2S9 ; merely Channels for Demo
critus, 24; large organs perceive 
large and far-off objects, small per
ceive small and near objects, 103 ; 
instrament merely of soul, 106, 361; 
situated liri wöpav, 133; formed of 
äpoiopeprj, 240; 

Ossicles of ear, unknown, g6. 
Painters, colour effects, 72. 
Painting and music, 126. 
Palate, 33g. 
Panzerbieter, F., 170, 35g. 
Parallelism of sentient soul and its 
parts, of animated organism and its 
alaßrjrfjpia, 215-17. 

Parmenides, theory of memory, 358. 
Parthenius, 30. 
Parva Naturalia, preliminary essays 
on psychological subjects, 244. 

Past, the, how known, 310. 
Patchwork, character of the Aris
totelean works, 155. 

Perceiving that one perceives, 388-9. 
Perceptible, actually and potentially, 
62. 

Perception, its essence, for Demo
critus, 34; for Diogenes, 41; of 
colour, 63; externally mediated, in 
connexion with development of loco
motive faculty, 88; by contraries, 
(Alcmaeon, Heraclitus, Anaxagoras), 
103; of distant objects, m a n inferior 

. in, 131; not distinguished by ancient 
Greeks from Sensation, 303; 'in
sensibles,' 207; not always in one's 
power, 229—30; essential conditions 
of, 238; Visual, two as|)ects of, 
288-9 i by special senses, suspended 
during sleep—Aristotle's seeming 
inconsistency, 307; representative, 
321. 

Persistency, of Kivfjaeis in organs, 
291 seqq., 302. 

Phantasmata, 46; mnemonic, two 
aspects of, 311. 

Philippson, L., 80, 93. 
Philolaus, 109. 
Philoponus, 197. 
Phonograph, illustrates power of 
leaming from dictation, 120. 

Phosphenes, 10, 64, 82-3. 
Phosphorescent things, visible in dark
ness, 67, 64. Physical qualities of atoms, 37. Pindar, ig8». Pitch and purity of sound, 102, 108. Plants, why they have not aiaßrjais, 226; why destitute of intelligence, 259-

Plato, 5-7, {Alcib. i) 10 ; his theory 
of vision, 42-56; hearing, 106-11, 
smelling, 141-4; tasting, 170-4; 
touching, 184-8; on Sensation in 
general, 210-15 i °n sensus com
munis, 260-76; colours, infinite, 34; 
Plato and Democritus, 42; on 
colours, 43; on psychology, 43; 
rednces the four elements to geo
metrical figures, 43 ; his physics, 
43 ; primitive triangles, 43; rational 
soul in cranium, 44; on intra-ocular 
light, 4 4 ; on Visual function, 44; on 
organ of vision, 44 ; the Demiurgos, 
44; Visual Sensation, what, 45; sleep 
and dreaming, 46 ; and Empedocles 
as regards vision, 46, 4g; visual fire 
' quenched' in darkness, 46; medium 
of Vision, 47; compared with Empe
docles as to colour-theory, 49; pri
mary colours, 52 ; deprecates experi
mental test of his colour-theory, 52 ; 
agrees with Democritus and diSers 
from Aristotle as to leek-green, 53; 
agrees with Aristotle as to rä \etov, 
63; his theory of colour, not atomr 
istic, 54; Platoand Democritus, criti
cized by Aristotle, 62; his theory of 
Constitution of visual organ criticized, 
83; anticipates Aristotle as to psycho
logical importance of hearing, i n ; 
reference to Alcmaeon, 131; his 
theory of the non-classification of 
odours, 143; 'general feeling,' 185; 
the 'tangibles,' 185 ; anticipates 
Locke, 185 ; his explanation of 
'heavy' and 'light,' 'upper' and 
'lower,' i86; treats of object, not 
of function, of touching, 187 ; his 
definition o! aiaßrjais, 210-I1 ; does 
not distinguish aiaßrjais zs perception 
from same as 'feeling! 2 n ; his episte
mology, 214 {see 270); contrasted 
with Aristotle as to nature oliäaßrjais 
214-15 ; Phaedo, basis of, attacked 
by Aristotle, 321; ascribed synthesis 
to thought alone, 260; for him ra 
Koivä are perceived by no bodily 
Organ of sense, 262; anticipates 
Aristotle on memory, 266; the as
sociation of ideas (in reminiscence), 
267; implicitly distinguishes cogni
tive ataßrjais from aiaßrjais = feeling, 
270 {see 214); adopted three ipxai of tf/vxfj, 275; Plato and Aristotle, their views of synthetic faculty, 276; his definition of dvdpvrjais unfairly criticized by Aristotle, 313; did he regard the blood, or the air in the blood, as distributory of sensory Kivfj-<f"s? 335-

file:///etov
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Pleasure, of smell, not merely nega
tive, 144. 

Pleasure and pain accompany ipav-
Taaia, 296. 

Plenum (and vacuum) destitute of 
qualities, 36. 

Poetry and madness, 305. 
Polybius, 201. 
Plutarch, 255«. 
Pores, 17, t8 ; of fire and water alter
nate in eye, 19, 35 ; of skin, in re
spiration, 133. 

Portrait, of absent friend, 312. 
Position, of atoms, 36. 
Potentiality and actuality, 63, 217, 
320. 

Prantl, C , 13, 20, 22, 31, 40, 45, 4g, 
50, 61. 54. 60, 62, 66, 68, 69, 75, 
76, 318. 

Presentation (and representation), 250; 
faculty of, 290. 

Primary colours, 21; according to 
Empedocles, 33. 

Primary (and secondary) qualities, 25, 
52. 

Primary qualities, of each a,tom per se, 
37-

Priscianus Lydus, 301. 
Projectiles, n o . 
Prophecy and Inspiration, 272-3. 
Proportion, in mixture of black and 
white, 70. 

Protagoreo-Heraclitean doctrine of 
perception, 54-6; sensational scep
ticism, 213. 

Psychology, without metaphysics, 2 ; 
as conceived by Greeks, 8; helpless 
as regards tasting, 160. 

Pupil, of eye, 9, 10 ; pupil and vision 
to ö 6(pßa\pös what soul and body 
are to rä f̂ iov, 80; a sort of lamp, 
86. 

Pure (and impure) colours, 71. 
Purity of colour, 33, 72; of sound,102. 
Purple, 3.̂ , 76. 
Pythagoreans, 49; called superficies 
Xpoid, 59, 71, 72, 109. 

Qualities, ' primary and secondary,' 
25 ; subjective, 54-6 ; four primary, 
of matter, 329. 

Quantity, determinate and indeter
minate, 297. 

Quarter-tone, 128. 
Rainbow, 66, 67, 76. Ratio, of blacks to whites in colour-composition integrally expressible, ornot, 70; harmonic, 109 ; of mixture of elements in bodies, their true l̂iiTis, 240. 

Rational psychology, 6. 
Rational soul, how it Controls appe
titive, 272. 

Ray, Visual, 12. 
Ray-image, 17. 
Rays, Empedocles' theoryof, 18; con
fluence of, 18. 

Realism, Aristotle's, 238. 
Reason (and sense), 7 ; does not cog
nize time, 308. 

Reasoning, trains of, 124. 
Recollection, illustrated by dove-cote 
simile, 267 ; see Reminiscence. • 

Red, consists of same atoms as hot, 
31. 32,62. 75-

Reflexion, vision due to, 11, 12, 41; 
not due to, 25 ; cause of image, 25; 
Democritus and, 26 ; does not for 
Diogenes completely explain vision, 
42 ; a means of colour-production, 
65, 66; taking place everywhere and 
always, 66; a weakening of the 
Stf/is, 67, 82; of sound, 113. 

Reflexions, plurality of, how seen, 28, 
39-

Refractive property of crystalline 
lens, 9. 

Reid, on touching, 247. 
Remembering, without recollecting, 
313. 

Reminders, 312. 
Reminiscence, illustrated by dove-cote 
simile, 266; differs from memory, 
307, 333; differs from re-leaming, 
re-experiencing, 314; efforts of, de
scribed, 316; conditions most favour
able for, 316-17 j involuntary as well 
as voluntaiy, govemed by laws of 
association, 317 ; failures of efforts 
at, (a) from chance, (6) from dis-
tracting causes, 31g; diagrammatic 
illustration of, from similar triangles, 
331-3; involves corporeal process, 
324-

Representation, 390. 
Representative^vT(So'/ioTO,3i2; Kivfj
aeis, 320. 

Res naturae, ot atom-complexes, 
compared with atoms, 182. 

Resin, 173. 
Respiration, requisite for ̂ <uv^, 118; 
twofold purpose of, 118; Empe
docles' theory of, followed by Plato, 
133- , , Retention (pvrjprj), Illustration of, by wäx-block, 267, 289; distinguished from recollection {dvdpvrjais), 313. Retina, 5,9; non-identical parts of, gl. Retinal image, unknown, 87; Stimulation, 10. Revelations (inspired) received only 
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by persons of low type, interpreted 
by those of superior intelligence, 273. 

Rhythm, n o . 
Ribot, 330. 
Rohde, E., 204, 205, 353. 
Romanes, G. J., loi, 104, 148. 
Saline taste of sea, 168. 
Sanguineous animals, 148. 
Sapidity, its origin, 175. 
Saps {xvpoi or x"^°l)> 17^; fourfold, 
173-

Savour, genera of, in water, 161; 
a genus included between contraries, 
175 ; physically defined, 175. 

Scale of sense within sentient soul, 231. 
Scales on eyes, creatures having, 8 a 
Scent followed by hound, 135. 
Schaubach, E., Anaxagoras, 168,170. 
Scientific method, 4. 
Sea, shines at night when Struck, 66; 
contains sweet particles, 161; its 
saline taste, 168 ; water of, contains 
earth, 153. 

Seal-ring, 224, 310. 
Secondary and primary qualities, 25, 
37. 256. 

Seeing (je« Vision),. 7; inanimatethings 
should see if seeing is but mirroring, 
3g; takes place without image, 3g ; 
due to reflexion, 41; explanation of, 
4g; not result ofmerelymathematical 
relation between eye and object, 86; 
contributes to well-being of animal, 
87-8; inferior to hearing in its in
direct—superior in its direct—^results, 
88-g ; highest of the extemally me
diated senses in biological impor
tance, 88 ; its evidential worth, 8g ; 
gives particular, hearing universal, 
knowledge, 123-4 ! subjective me
dium of the water in eye, 243 ; how 
w e see that we see, 288; the agent 
of, coloured, 288. 

Seething, in production of acid, 172. 
Seif, consciousness of, 273; conception 
of, 2go. 

Sensation, in general, 202-49; 
Alcmaeon on, 203-4! Empedocles, 
204-5 ; Democritus, 205-8 ; Anaxa
goras, 308-9; Diogenes, 309-10; 
Plato, 310-15; Aristotle, 315-49; 
chief questions concerning, 302, 226; 
quality of Sensation, 24; seat of, the 
heart, 132 ; Empedocles, account of, 136; not distinguished from perception, 202; from feeling, 273-4; do sensations realize themselves in special Organ alone ? 79,335-9. Sensationism, 54-6, 263. Sense, exact impressions through, im

possible, 34; exercise of, painful, 
3og; sense and thought, distin
guished, 22g; 'higher' in proportion 
as it apprehends form without 
matter, 231 ; source of its discrimi
native power, 232; each particular 
at times invested by Aristotle with 
functions of sensus communis, 233; 
relation between organ aud object of 
sense, how conceived by Aristotle, 
233-4 ; Aristotle's theory of it, to be 
consistent, should attribute synthesis 
to its most elementary fimctions, 
286; one sense corrects another, 
304; mediate senses, biological 
worth of, 87-8; all connected with 
brain, 132; the five senses, 307; 
not more than the five, 246-g ; the 
senses Instruments of soul, 361; 
the special, suspended during sleep— 
Aristotle's inconsistency, 307. 

Sensible distinctions, due to (pavraaia, 
137-

Sensibles, the common, 88, 350; 
Plato's common sensibles, 362. 

Sensorium, Impulses conveyed to, by 
TO avjupvTOv irve\j[xa, 122, 333-6. 

Sensory weakness of old age, due to 
defects of body, not of soul, g2 ; 
function without organs, loi; power 
proportioned to magnitude of Or
gans, 103 ; discrimination, 104; 
Organs, connected with heart, 119-
20 ; those of man purest and most 
discriminative, 121; organ, a mean, 
224; organ, essentially what, 334; 
faculty, each a formal unity, or unity 
tvväpei, iisalaßrjrä axi-anityyevei, 333. 

Sensus Communis, 350-336; Alc
maeon, 351-2 ; Empedocles, 253-4; 
Democritus, 254-6; Anaxagoras, 
256-8; Diogenes, 258-60; Plato, 
260-76; Aristotle, 202, 203, 276-
336; its general functions for Aris
totle, 250-1; its organ for Dio
genes, 258 ; how it applies itself at 
once to different objects, 279 ; not 
only potentially but actually presents 
contraries, illustrated by ij anypfj, 
280; its function illustrated by unity 
of ratio, 281 ; a mean, like each 
special sense, 281; its objects, 250, 
282-3; incongruity in Aristotle's 
position respecting it, 283, 286; perceives peyeßos and xpävos, 283; Tci Karä avpßeßrjKÖs, -2811-6; involves inference both as to rä icoivä and as to rä Karä avp., 286; its being directed to aiaßfjjjara, rather than to aiaßrjTd in space, the secret of its powers, 287-9; renders possible all 
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perception of relations, 387 ; gives 
consciousness of perception, 3S8; 
the faculty of sleeping and dreaming, 
399-307 ; of memory and remini
scence, 307-25; its relation to 
special senses not clearly stated by 
Aristotle, 335-8 ; its organ and the 
Organ of touch, 338-30. 

Septum of nose, 147. 
Sequence, invariable or ais irrl rä 
iroKv among icivfjaeis, 315; necessary 
in physical, not in psychical, sphere, 
315; of psychical Kivfjaeis corre-
spondsto objective sequence of events, 
317-

Shadows, in reference to colour pro
duction, 33. 

Shakespeare, 294, 305. 
Sharp and grave, 108, 117. 
Shield pierced, illustration from, 194. 
Shock, physical cause of sound, 113; 
of voice, iig. 

Siebeck, H., Gesch. der Psych., 12,15, 
16, 206, 252. 

Sight, sense of (compare Vision and 
Seeing), g; Aristotle on, 56-g2; 
perfect conditions of, 80-1; by day 
and night, 8i; far and clear sight, 
81; sense of its biological worth, 
87-8 ; the guide of movement, 89 ; 
most immediate in its effect on the 
emotions, 89; its aesthetic worth, 
89; errors of, false judgments as to 
distance, and magnitude, and illu
sions, e. g. as to 7j\ios nô iaiuŝ  90 ; 
defects of, not due to defects of 
i/'vxri, 92; biologically more im
portant than hearing, 123 ; superior 
to touch as evidence, 201, 304. 

Similarity, 316-17 {see Association). 
Simplicius, 17, 30, 191. 
Sleep, 46; its causes, 253, 254, 255, 
256-7, 300-1 ; affects all special 
senses together, 300; affects all 
animals, 300; phenomena on border-
land of, 307. 

Smelling, 131-59; Alcmaeon on, 
131-3; Empedocles, 133-6; Demo
critus, 136-7; Anaxagoras, 137-40; 
Diogenes, 140-1; Plato, 141-4; 
Aristotle, 144-59. Medium of, for 
Plato, 48; modern psychology as 
to function of, 133 ; at distance, 138; 
during Inhalation, 138, 150; due to air round brain, 140; in w h o m most acute,i4o; «r^a«of,i4i,146-7; function of, not explained by Plato, 141; object of, not classifiable into genera and spec:es, 141-3 ; its pleasures not merely negative, 144; man's sense of, imperfect, 144; dif^culty of treat

ing psychologically, 144; medium ai, 
147-9, 243; Organ of, consists of fire, 
148, 343; Organ of, in fishes and 
insects unknown, 148, 150-1; con
ditions and elements of perfect, 14g; 
is to health as taste to nutrition, 158 ; 
sense of, midway between touch and 
taste, and sight and hearing, 158. 

Smooth, the, cause of reflexion, 66; 
shines in darkness without giving 
light, 83. 

Smoothness of ' pupil,' 64. 
Snow, black, 40. 
Socrates, when young, interested in 
psychology, 131, 26g ; his complaint 
against Anaxagoras, 256. 

Solidity and hardness, 182. 
Sophists, 3. 
Soul, its relation to body, as form to 
matter, 217 seqq.; material accord
ing to Democritus, 24; atoms of, 
24, 255; transmigration of, absurd, 
2 30; not to be explained materially, 
321; not like body a röSe ti, 221, 
223; not a magnitude, 222; and 
body not one thing, nor yet two 
things—the expressions improper, 
222; unity and plurality of, illustrated, 
225; three kinds of, 225; like a 
book, 263; the rational, in cranium, 
272. 

Sound, pitch of, 108-10,117,127-30; 
sound- (or air-) wave, 95 ; ärröppoiat 
of, g8; a stream of atoms, 99, loi ; 
why perceived by ears alone, gg; 
vocal, gg ; caused by air in motion, 
104; incorporeal, 107; a shock, 
108; either (pavfj or \jj6(t>os, n i ; 
actual or potential, i n ; three con
ditions of its production, 111-12; 
heard in water, 112; travels, 115, 
127; articulate, how caused, 115-16; 
concords, are sounds in, heard co-
instantaneously? 127; a shock im
parted to brain and blood, 375. 

Spatial objects,how remembered, 321; 
Special organs of sense : their physio
logical connexion with the central 
organ, 331-3-

Species, 217. 
Specimen = etSoiXov, 30. 
Spectra, 2g, 
Spheres, music of, 112. 
Spinal marrow, 269. Spinoza, 244. Spirit, connatural {rä aöpipvTOv irvev-/^a). 120, 333-6. Spring, inner, needed for reminiscence, 314-15-Stallbaum, 107. Stewart, Prof. J. A., 289, 319. 



I. ENGLISH 349 

Stimulus of perception, 8. 
Stobaeus, 7,12, 15, 17, 31. 
Stoic school, 7, 132. 
Strato (or Heraclides), originator of 
Vibration theory of sound, n o , 116-
17. 130. 

Stmcture of organs of sense, 339-
40. 

Substrate is what is changed, its 
qualities alternate, 63. 

Sun, shines crimson through fog, 72. 
Superficies {em<pdveiä) is to solid de
terminate body as colour (xpo"i) to 
the diaphanous in such body, 68. 

Superposition, theory of colour com
position, 70; better than juxta
position, 73. 

Susemihl, F., 6i. 
Sweet, things seem bitter, 176; the 
nutrient, 177. 
Symmetrical pores, 19, 21. 
Symmetry between objects and pores 
of Organs, postulated by Parmenides, 
Empedocles, Anaxagoras, Demo
critus, Epicurus, and Heraclides, 161. 

Syncritic effect of black, 50. 
Synthetic function, 251; ascribed to 
intellect by Plato, to ataßrjais by 
Aristotie, 215, 261-2. 

Tangibles, the Siacj>opai of body qua 
body, 241; the ultimate, 190. 

Taste, a mode of touch, 87, 174,177; 
biological worth of, 87-8; sensations 
of, how effected, 170-1; the various, 
explained, 171-2 ; and nutrition, 174. 

Tasteless substances, inodorous, 152. 
Tastes, pungent and astringent, analo
gous to hot and cold, and to white and 
black, 50 ; and odours, physical and 
sensible analogies between, 145; 
pleasant, often deceptive, 157; of 
plants and fruits, 162; only sub
jective, 163; seven species of, 167, 
177 ; where one is, all are; none 
exist in -wutei per se, 174; medium 
of, 174, 175; contraries, 175; in
volve mixture, 176. 

Tasting, ancient Greek psychology 
of, 160-179; Alcmaeon on, 160; 
Empedocles, 161-3 ; Democritus, 
163-7; Anaxagoras, 167-8; Dio
genes,! 69-70; Plato, 170-4; Aristotle, 
174-g; effected by contraries, 167 ; 
impossible if tongue be excessively dry or moist, 176; referred to heart by Plato; organ of, 160, 161, 164, l6g, 170, 175seqq.; o6/e(t oi, l6o, 161, 163 seqq., 168, 169, 171 seqq., 174 seqq. Tear, how formed, 51. 

Temperament, o eye, 20; the four, 
theory of, 253, 
Test-tubes {SoKipeia) of tasting, 170, 
374. 

Themistius (Soph.),ii3,285,315,319. 
Thinking, in one's power, 229-30. 
Thought and sense, distinguished, 22g. 
Timaeus Locrus, 187. 
Time, not cognized by voSs but by 
aiaßrjais, 308; importance of, for 
reminiscence, 31g seqq.; seuse of, is 
faculty ofmemory, 320. 

Time-conditions, thinking dependent 
on, 2g7. 

Time-intervals, imperceptible, 73 ; 
none absolutely imperceptible, 137. 

Time-marks, mnemonic, 321-2. 
Tissues, bodily, formed of the four 
elements, 237. 
Tones, height and depth of, log. 
Tongue, like sponge, i6g; properly 
medium, not organ, of taste, 174-5 ! 
is Organ of touch, 176. 
Torstrik, A., 113, 114, 152, 285, 2g8. 
Touching, 180-301; Alcmaeon on, 
180; Empedocles, 181; Democritus, 
181-4; Anaxagoras, 184; Diogenes, 
184; Plato, 184-8 ; Aristotle, 188-
301 ; all senses, modes of, 24 ; in
volves a medium, 77 ; its essential 
prgan is not aäp^, but related to 
adpl as KÖprj to t& Stacjxives as a 
whole, 80; sense of, biologically 
regarded, 87-8; analogy of, to hear
ing, 116; Organ of, requires earth 
and fire, ig7 ; possession of, dis
tinguishes animal from vegetable, 
ig7; its Organ most composite of all, 
197-8; for Aristotle as for Demo
critus involved in all the other forms 
of sense, 230, 328; can exist with
out the other senses, 230; really 
a Cluster of senses, 189; sense of, 
not the sensus communis, 278; in
ferior to sight as evidence, 201 ; 
corrects sight, 306; its organ and 
that of sensus communis, 328 ; the 
primary sense, and origin of all 
others, 180, 197, 329; man's sense 
of, pre-eminently fine, 144; object oi, 
182, 188, 195 seqq. 

Train, of Kivrjaeis, 319. 
Transparency, 50, 51. 
Transparent bodies, 19. Trendelen bürg, F. A., 114, 12g, 197, 281. Trojan horse, Plato's simile, 261. Trumpet (or gong) within ear, 95. Truth, 3. Tympanic cavity, 96; membrane, 115. Tympanum, 93. 
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Unconsciousness, its cause, 333. 
Unison, 127. 
Unit lengths or powers, 71. 
Units, monadic, 71. 
Universe, visible and tangible, 188. 
•Vacua, resonant, 93. 
Vacuum, effect of, in vision, 27 ; = the 
air, 93; determines sound-production, 
113-

Van Helmont, 14g. 
Vanished (idea), 317. 
Vaucanson, his automaton, 332. 
Veins, 5. 
Verjuice, 174. 
Vibrations (of air), gs; vibration-
frequency, 110,128 ; coincident, 128. 

Violet, 52, 61, 67; dark violet, 52. 
Visible in darkness, 64. 
Vision, g-g2 ; Alcmaeon on, 11-13 ; 
Empedocles, 14-23; Democritus, 
23-37; Anaxagoras, 37-40; Dio
genes, 41-2 ; Plato, 42-56; Aris
totle, 56-g2 ; by night, 42 ; medium 
of, 47-8 ; not by diroppoai, 57, 87; 
involves no temporal process, 59 ; 
impossible, if object be placed on 
eye, 78 ; function of, 79 ; organ of, 
79, 82; perfect, conditions of, 80; 
implies process only from object to 
eye, 86 ; relation of object to organ, 
87; double, 306 ; hypermetropic, gl; 
multiple, gl; myopic, gl; in time, 
= memory, 320; object of, 17, 26, 
30 seqq., 40, 48 seqq., 56 seqq. 

Visive (part of eye), 21. 
Visual, agency (fire), 48 ; current, 45; 
ray, proceeds in straight line, 65 ; 
power, differences of, 19; organ 
proper, evriis, 85; illusions and 
hallucinations, 91-2. 
Void, existence of, asserted by Demo
critus, 23 ; Space, colourless, 5g. 

Von Jan, C , 128, 130. 
Vortex-ring, 113. 

Wachtler, J., Alcmaeon, n , 15, g3, 
94, 103. 

•Wallace, E., 281. 
Water, intra-ocular relation to fire in 
Visual function, 11-13, 16 seqq., 25-
6, 80-3; diaphanous, 57; black, 65; 
essential part of visual organ, 84-5 ; 
of eye, a secretion from brain, 85 ; 
the cold and moist, 153 ; per se 
tasteless, but qualified to sapidity, 
167 ; four species of sapid, 171; can 
things submerged in, touch one 
another? ig3. 

Wax-block, illustration of memory, 
364. 

Weakening of ô is, three grades of, 
corresponding to chief rainbow 
colours, 67. 

Wendland, P., 321. 
White, cognized by the fire in eye, 
ig ; = the smooth, 30, 31; a posi
tive, 36, 68 ; diacritic, 50, 68 ; and 
black ' analogous to' hot and cold, 
pungent and astringent, 50; dilates 
Visual current, 51; a primary colour 
(for Plato, the others being black, 
bright, and red), 52, 61; the colour 
of fire, 65 ; and black analogous to 
light and darkness, 68; and black 
explained, 68-70; ofeye, 85; white
ness, white thing, 55-6. 

Windpipe, the, 118, 335. 
Wine, 173. 
Woad-colour, 33, 53. 
Words, avp.ßoXa, 123. 
Wundt, W., log, 138, 143. 
Xenophanes, singled out principal 
rainbow colours, 53. 

Yellow, ö>xpöv, 53. 
Zeller, Prof. E., 18, 75, g5, 106, 116, 
130,148,158,306,344, 373,313,335. 

Zig-zag pores, 35. 
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ayyeiov, 95. 
äypdpparos: äyp. )f/ö<pol, I19. 
dSio^Jeros, 37g. 
aSwa/iia, 301. 
dijp, 30, 43, 93, 105, 113 seqq., 148, 
318. 

alaßdi/eaßai, 303 seqq., 333 seqq., 351, 
261. 

daßrjpa, 287 seqq. 
atrrßrjais: (a) in genefat, 202 seqq., 
def. Plato, 216, def. Arist., 223 seqq., 
KpiTiKfj, 233; = ^ o s alaßrjTwv, 238; 
only five (xiaßfjaeis, 246-9; co^itive, 
its seat, 373; (b) = feeling, 311 seqq., 
270 seqq.; (c) fj Koivfj cuaßrjais, 215, 
233. 236, 250 seqq. Synonyms for, 
250, 378, 384, 287, 328; alaßfjaeis = 
aiaßrjrfjpia, 240. 

aXaßrjrijpiov, 334 seqq., 239 seqq., 267, 
338 seqq. 

cuaßrjTiKÖs, 303 seqq., 235; rä aiaßij-
riKÖv TTOvrcüV, 381. 

aiaSrjrös, 306-7, 229, 234. 
fuapeiaßiu, 95. 
dicaflt 93 seqq.; = rä aiaßrjrtjpiov rfjs 
ölt., 242. 

aKoXovßeiv, 314. 
oKovais, 112. 
d«Ttvei5aiA.ov, 17. 
dAAoiaxris, 54, 63, 208, 326 seqq., 33g. 
äXovpyös, 35, 62. 67. 
dvdyKrj: Kivrjais ef dvdyKrjs, 315. 
ävaßvßüaais, 148, 154 seqq. 
dvajcKäaßai, 38, 65 seqq. 
dvä«Xao-is, 36, 65 seqq., 83 seqq. 
dvdKrfpis, 313. 
dvaXo7ia, 188. 
dvajuprgaxeaßai, Diog., 259; Plato, 
264, 267 seqq.; Arist., 312 seqq. 

äv&pvrjais, Plato, 364 seqq.; Arist., 313 
seqq. 

äv0pa(, 65, 83. 
dvravyeta, 12. 
ÖVT17X«V, 93. 
dvTiÄeriröai, 61. 
äyriXapüpis, 11. 
avTiKrji[iis, II. ävTiirepiaTaais, 302. dvTKpaiveiv, II. äöparos, 56. 

äiröppoia (or ärroppafj), 14, 19, 25, 27, 
32. 47. 51, 54, 77. 135. 181, 204 
{siib Emped. and Democr,, passim). 

ärröraais, dist. äveais, eiriraais, 118. 
dirOTUTra.ö'is, 27. 
ärrriKÖs, 180 seqq., 344 seqq., 378, 
328. 

drrräs, 180 seqq. 
dpaiörrjs = pavörrjs, 169. 
dpißiiös : ev dp., 71-2. 
äppoviKij, 137. 
äprnpia, 108, 118, 335. 
dpxfj, 212, 302, 315, 331 seqq. 
äroKTos, 72. 
drpls, 154,^ _ 
droiros : ? dir dröirav for dirä TönaVf 
äipij, 180 s6qq,, rel. to other alaßrjaeis^ 
_33i seqq., 248. 
äxiipiaros, 378 seqq. 
ßädiats, 40. 
ßapvs, of sound, 108, 116. 
ßdrpaxoi ol iteirXaapivoi, 333.-
ßacj^, 158. 
ßrjKös, 16. 
7eCo-is, 160 seqq.; y. äijrfj ns, 200. 
yevarös, 160 seqq. 
yXavKÖrrjs, 8^; 
yXSirra, 160 seqq., 189. 
yövipos : rä y. arrkppara, 336. 
ypapjuvrevs, ofmemory, 263. 
7pa(^, 310. 
SeiKeXiarijs, 30. 
SeUeXav, 25, 2g, gg, 254, 
Sidßeais, 23. 
Siaßiyrj (? = Biafli;«!?) Democr. = rd^is, 
37. 182. 

Sidicpiais, 170. 
Sta«piTi«6s, 31, 61, 63, 68, 173. 
8idAe«Tos, 118. 
Sia<l,avfjs, 13, 57 seqq,, 78. 
Sioxer<r9a<, 34. 
SiaxyriKÖs, 173. 
S'""?. 334-
SoKipeiov, 170. 
8(ifa, 268. 
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So^aariKÖs, 301. 
Si!va/iis, 379, 336. 

eyeipeiv : iyprjyopivai, 300. 
eytcaraßvaaovaßai, 255. 
ey«e<pa\os, 269 seqq. 
iypfjyopais, 223. 
«7X"M<'S, 152, 242. 
eflos, 315. 
eiSos = species, öapiäv, 141 seqq., 155 
seqq.; vSaToiv, 173; Kivfjaeas, 213; 
— oiiaia fj «ord Ä(57ov, 2t7;XuA);, 
318 seqq.; rörtos or e75os eliav, 338; 
eiS. rä avev vXrjs in dvd/iVTjtris, 320-3. 

eiBaXov, 29, 254. 
ei/fwv, 363. 
eZvai; tä ef. Erepov, 225, 27g. 
eiaKpiais el5di\av, 2g. 
ewoo'Tos: rd «afl' e«., 22g seqq. 
eKjiayeiov, 265. 
Iktî s : rd e«, = things in space, 2g6. 
eXKeiv, 138, 
eXiris, 264, 308. 
eptpaais, 25, 30, 43, 82. 
ipifivxos, 28, 221. 
ipijivxpos, 28. 
evappoTTeiv, 49. 
ivepyeia, 217, 320 seqq., 279. 
IvoTTOiefv, 254, 
IvTeX^X*""' 217. 3 20 seqq. 
evT(äs: to e,, 85, 
Ifis )C aTiprjats, 65 ; = relative State, 
309. 31B-

efoSos ; ef. pvfjpijs, 264. 
ef<u = avev (or x^pis), 198. 
eriSoo'ts eij aÜTii, 234. 
iniKdXvppa, 151. 
irriKpiveiv : rb KÖpiov Kai irriKpivov, 287. 
eTriXd/iTreiv, 20. 
C7ri7rXaTT€iv, 20. 
eiriffoXaiTis, of colours, 72. 
eirirrpoaßrjais, 36. 
eiriipäveia, 60. 
eißvrropoi, 31. 
eiiövrpuiros, 31. 
evßvaipia, 303. 
evicpaaia, 201. 
eiiA(57i(TToy, 71. 

(aiypdfrjpa, 210 seqq. 
^a/ypä(po;, 263. 
fSov, 217 seqq., 233. 

ijyepoviKÖv, rä, 133, 210, 252, 25g. 
^Sovij = taste or smell, 168-70. 
fjSvapa, 178. 
/̂.lepos: (/.Ss ,̂, 16, 45. flX^f", 93. 9Ö-^Xos. 96-ßeös: i ev fjpiv, 42, 256. 

ßeppov: rä ß. oirep iroiei yovijta rä airep
para, 336. 

ßeais, oi atoms, 37,183 ; 17 vap' äKXrjXa, 
oi colours, 70. 

ßrjpeieiv, of voluntary dvd/ivT/ffis, 316. 
ßpavapara, 102. 
ßpörrreiv, 102. 
rSios : rd fSia, 235 sqq., 282 seqq. 
IXdeipa (pXö^, 17. 
iaaris, woad, 33. 
iaos : iaav femv, 96. 
Kaßapös, 71, 144. 
/cad(j\ov : rä K., 32g seqq. 
KoTTviSs, 149. 
KapSla, 328 seqq. 
Kipparail), 135. 
«eviis: TÄ «., 9 3 ; rä k. rfjs KeipaKrjs, 
114. 

Keppara {1),l3e,. 
Krjpivos : Ä, iKjxayetov, 265. 
Kivrjais, 54, 62, 70, 78; of sensory 
Stimulation, 79 seqq.; of air vibra
tions (?), 109 ; chief among Td ÄOivd, 
263, 385; 'residual,' 393 sqq.; se
quence of psychic Kivfjaeis, 313 seqq.; 
different trains of, 319; time and 
distance represented by psychic Kivfj
aeis, 330-3. 

«oiKos, 93. 
«oivös: Td Ä. ira6;7;iaTa, general feelings 
(Plato), 184; fjK. aiaßrjais, 350 seqq.; 
rd K. (Plato), 363; rd k. (Arist.), 
335, 383 seqq. 

KÖprj = pupula, 9, 80, 343, 327. 
Kovprj (Emped.), 16. 
KÖxXos, 93. 
Kpäais, of 'temperaments,' 253, 258. 
Kpiveiv, 196, 238; TÄ KpTvoi', 281. 
KpiTiKÖs: TÖ/i^ffovÄp.,233 ; SvvapisKp., 
241, 276 seqq., 326. 

Kvpios: TdKupicüsaio'ö./Td = TdiSia, 336; 
tä Kvpiov KoX irriKpivov, 387. 

KÖiSav, in ear, 24, 95 seqq. 
XevKÖs: rä X., of eye, 80. 
Xöyos, ratio, 117, 225 ; discourse, 123 ; 
X. and peaörrjs, 232, 238, 240 seqq.; 
conception, 218, 225, 279. 

Aofor, 31. 
Xoxä^eaßax, 16. 

pavßdveiv, 88, 133. 
pavös, 138. 
piyas ; rä ji. KoX nöppa, 321. 
piyeßos: ataßrjais and i/mxfj not ̂e7e'flif, 
225. pei^is, of colours, 70 seqq. piXas: rä p., of eye, 80. 
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peaönjs and Ai57or, of sense, 117, 215, 
226, 331 seqq, 

peraßoXfj, 54, 63, 
pixpi: p. rijs rpuxfjs, 45 ; p. räv bppd-
Tov, 51, 

OT'''7f. of eye, 16; of brain, 330, 
pvfjprj, Plato, 263 seqq,; Arist., 307 
seqq,; the prius and posterius of 
dvdpvrjais, 314, 

pmjpövevpa, 294, 312, 
povTj, 293 seqq, 
poptjrfj, of atoms, 163 seqq, 
pvoif, gl, 
vfjnj, 128. 
vörjpa ; rd irpwra v., 3g8. 
voiJs : djuyqs, 208, 256 seqq. 
vüv: TÄ V. = anypfj, 280, 
S5e ; ToSe Ti, 217 seqq, 
o^os (7 öarofiv), g6. 
ößövrj, 16. 
äpix'-V, 154-
öpotopepfjs, igg, 237. 
äfioiöpop<pos, 30. 
öpoioaxrjpoveiv, 102. 
ovopa, 124. 
öfur, of sound, 108,116; of taste, 164, 
öpäv : tä ä/kDv, 288. 
oparös, 56. 
ipjxaßös, 113. 
öff/î , 130 seqq. 
öaippaiveaßai, 130 seqq, 
oacppairriKÖs: to öaippavnKÖv, 243 seqq, 
oaipprjais, 130 seqq.; ^ Saijiprjais = tä 
öaippavTiKÖv, 243. 

oSr, 93 seqq, 
oüiria: ̂  irepvrrj 65 ; ^ «ard X(57ov, 317 
seqq,; ouiria, classes of, 217; oücrio 
= fj)vais, 340. 

ö<pßaXpös {oppa), g seqq., 327. 
Sji'is, Visual ray, 25, 66, 84, gl; visual 
current (Plato), 46 ; visual faculty, 
8oseqq.,22i, 223; päXiaraaiaßrjais, 
231,299; 327-

irdßos, 309. 
irdXaiös : did TraÄaiou, 219. 
iravarreppda, 166,174-
vapaTTjpeiv, 303. 
irapovaia, 77. 
tjSs : TÄ Sid iraaäv, 127 seqq. 
ireXparaQ), 135. 
TT^vre : TÄ 5id Tr^vre, I28. 
nepiTTapa, 329. 
irepupeprfjs, 31. 
TT̂ flf, 34. irXrjyfj, 102 seqq., 130. jrXtJffiy, 168. TTveC/JO, air üi motion, 94; tä aöpipvrov BEARE A 

TTv,, 120, 122, 14g, 2g5, 300, 331 
seqq. 

iröpos, 86; T̂ri nöpav, 122, 136, 331 
seqq, 

irorapös, 334, 
irpdffivoj, 33, 63, 67. 
irpeaßvrijs, gl. 
irpäapoaaos, 35. 
irvKvös, 138. 
irvp, its varieties for Plato and Aris
totle, 53, 65, 83. 

irvpaSrjs : rä irvp6jSrj, 64, 
irapa, of olfactory organ, 151. 
^efv : TrdvTa ßei, 213. 
ßevpa : rä rijs ö\jiems, 46, 51 ; dröjiav fi., 
102, 

fivapös, Democr. = o x W " -
adp(, 187, 194, 198; a medium, 345. 
arjpaaia, 135. 
aKXrjpSiJißaXpos, 80. 
ffÄOTeivos, 57. 
aireppa, 335-6, 
areprjais, X ê iJ, 65. 
anypfj = tä vCv, 280. 
ariXßetv, II. 
ffTDixerov: to o't., of sensory organs, 
232, 238, 339 seqq. 

avyKarepxeaßai, 334, 
avyKpiais, 170, 
o-ufevfis, 31, 
avXXoyiajiös, 323-4, 
avpßaiveiv: rä Karä avpßeßrjKäs al
aßrjrd, 235, 268, 383 seqq. 

aöpßoXov, 124. 
avpperpia, 81, 210, 233. 
avpperpos, 136, 140. 
avpirdax^iv, loi. 
avptpveaßai, 84. 
avpcjiavia, 108, 125 seqq. 
(ruvaiJ7eia, 45. 
aiveais, 353. 
avvßeais, 74. 
awievcu {-irjpi), 303, 351. 
ffvffreXAeo'to, 26. 
«'XW". 31. 37. ̂ 82. 
aä^eaßat, 176. 
att);ia tä dvcu, 64seqq.; ffiD^ia and^«XV. 
316 seqq., 327. 

TavofSs : ravadjTepov, Emped., 16. 
rdiis, 37, 182. 
TippaTa{7), 135. 
reaaapes: rä Siä reaadpaiv, 128. 
reraypevos, 72, 
T<5Tros : r, eiSSv, 238 ; dirä röirav {? dir' dröirojv), 318, rpoirfj ( = eeo-is), Democr, 25, 37. 182. TiJTroy, 310. 
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iypös: TÄ fiy. $ ßXhei, 85; Ü7. Koi 
itjpöv = fluid and solid, 190, 195. 

iXrj = matter, 217; X e?8or, 318 seqq. 
irrdrrj, 138. 
iitepßoXf], of Sensation, 341. 
viroKeiaßai: tä üvro«. = material' sub
ject,' 217 seqq. 
iiröXrji/iis, 8g, 30g. 
viröXoiiros : at irroX. Kivfjaeis, 2g5. 
(paiveaßai, 363, 290. 
âi<is, 52. 
(pavraffia, presentative, ij tijs XP^^t 
60, 266, 263; representative, 266, 
290 seqq,; if, Xoyiarnefj, ßovXevriKfj, 
298. 

(pdvraajia, 290 seqq, 
<pavraaTi«6s: rä ipavraaTiiiöv, 291 seqq, 
(pdpvy^ = Xdpvy^, 118. 
ipßöyyos, 126. 
"?X(if : xpSipa a <I>X., 50; 53, 65, 83. 
(jioiviKovs, 33, 53, 67. 
<popä,65, 112. 
(ppoveiv : rä ̂  (ppovovpev, 26g, 

ippövijxos: ippovipiirarov räv (cpav av-
ßpanros, 201; tä cjipövipov, 211, 26g, 

î iiiris: i|i, xp^P'CTos, 25, 59; trae</>. 01 
body, 340; = natural law, 319. 

(pavfj, 104 seqq., 118 seqq. 
(päs, 16, 45, 57 seqq,, 65, 83, 
XXapös, 31. 
Xodvrj, Emped., ig. 
XÖvSpos, g5. 
X/i<5a or XP"'" = eirnpäveia, 6g. 
xpövos, 380, 
Xpffl/«i = 0X^f, 50 ; 57, 60 seqq,; its 
varieties, Plato, 50 seqq,; Arist,, 68 
seqq, 

Xvpis, 160 seqq. 
Xapl^eiv: icexapiapevos, 278 seqq. 
ipaßvpös, 3C axXijpös and yXiaxpos, 31. 
!ftö<prjais, 112, 
tpöipos, g3 seqq,; ̂J', äypdpjmToi, 119. 
;tux^:^.ando-S/io,208seqq.; 2l6seqq. 
wxpos, 21, 52. 

PASSAGES OF GREEK AUTHORS EXPLAINED 
OR DISCUSSED 

Empedocles apud Arist. 437'' 23 seqq,, 
15-16. 

Empedocles apud Diels, Vorsokrati
ker (p. 211), 135. 

Plato, Timaeus, 67 E, 51; 67B, 106-7; 
77 B, 270, 273. 

Aristotle, 438" 5-16, 25-6; 439» 26, 
60; 440" 3-6, 71-2 ; 430" 39, go; 
419" 5 seqq,, 113; 781» 30 seqq., 
120-1; 437» 13, 124; 918" 7-12, 
137-8; 930" 37 seqq,, 128; 425" 5, 
438" 20-5, 443" 21 seqq., 148, 154-
6, 243-6; 431" 18, 150; 442" 29, 

443* .̂ 152; 443" 17. 445° 16, 
157-8; 423"io, 191; 434» 13, 196; 
435" 11-16. 198; 459" 3. 212; 424» 
16, 225; 447'' 9 seqq., 223, 27g; 
434i> 21-425'' 13, 346, 34g; 436» 
38, 380; 431°' 30 seqq., 381; 435' 
15', "37, 384-6; 428* 23-5, 384; 
449 30-450" 13, 297; 433» 13, 
298; 459" 14. 303; 449" 2.5-450» 
2.!;. 223» 25, 433" 7, 308; 44g«' 24, 
309. 313: 450° 27-33, 311; 451'' 
4-11. 315; 452' 13 seqq,, 318; 
452» 24-30, 31g; 452» 17-34, 331-
3; 453" 10-13. 323-4; 455" 23, 
32S-g; 461'' 17-27, 334, 
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