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INTROOUCTlON 

Sl rictly speaking, ca rl y thcories of "ision belong lo Ihe (ield of nalural philo
sophy. It was Ihe <Iiffercn lialion bclween Ihe lah!r ph)'siological COlicepls and Ihe 
carlier, almosl pU Tely ph)'sieal notions whieh led lo Ihe modcrn the<Jrics o f Ihc 
lale eighleenth ecn lury. Thc uim of ¡his paper is lO prov idc a su rvey of ¡he 
earl)' ¡heories of vision, bul beforc attcmpting lo describe Ihe <Ii ffcrent Iheodes 
of vision held by Ihe early Crcek Ihinkcrs, a liule understanding of ¡he prevailing 
state of knowledge of Ihe eye ilself is Ot:sirablt:. By adopting Ihis melhod, we lIIay 
he in ' bt:\tcr position to apprecialr. sorne nf Ihe shorlcnmings" inaccuracies ani!(1 

inai!eq uacies of ¡he thcorics. [¡ should be borne in lIIind, Ihal Ihc grcat majo. 
dt)' 01 Ihe writings of ¡he autho Tli lo be IIIcnli oncd IHlVe heen lost, and thal for 
our informution we ha\'c lo rel}' on laler wrilers (e. g_ Thcophraslus, Aristotle·) . 
Thesc latler wr iters Oft t:1I includcd their o","n views logclher with comrnenlnries 
and oJlinions eo neernill g Ihe ones undcr di scussion. 

J/crO/,/¡ifus, Rllfos ami Calen 

Ullforlunalel)', IIH' standard lext 0 11 ocular anatom)', He roph ilus' rile Book of 
file Ere (wrillen aboul 300 RC.) is 1051, a nd eonsequenlly what adv8nCcIllcnt in 
Ihe analomy of Ih e eye Ihal may have subscqucntl y been made ouring Ihe cnrl)' 
parl o r Ihe Hellenislic Period, is nol known. However, il was upon thi s work 
Ihal Crr.ek ocular <lnalolll)' wa5 mainly base(!.1 80th Rufus «1. abo ul 50 A.D. ) 
and Calen ( A.D. 129-199 ) lI'crc lalt:r 011 lo be in(]uenced by Herophilus and his 
contcmporarics, cmulal ing thei r Hdlenistic tcachers by practising d isseclion 011 

I 
• I'I ("use su cnd of l'uJ!cr lor dlr""Qt"!!;,,,,1 li~1 ,,1 writcu. 
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animal eyes. The impor! anee of Ihis late Creck ocular analomr. and ils nomen· 
clalure, fu rther sllow! ibelf, when we filld that il served as the ha!üs for aH sub· 
sequen! periods. Ruflls (I escribe;! Ihe ere slruclures in his book Ol! Naming /he 
Par/s ol/he HlIlI1an IJor/y. Calen df'vo!es se\'eral chaplers lo vision and ils alla· 
¡omical busis in his ¡enth book of 011 lite Utilit.y of/he Parls of llte Hum an, /1'cul')'. 
It secms al most ineredi ble thul this lI'as to rema in the ehid ;jource of rcfcrence 
for o\'cr firt een centllries. For the presenl p:.pcr, olher than relt::vant portions oi • 
the abo"e work a re omitted, a nd fo r a detailed 3eeOllnl of Calen's (and Ili s con· 
lelllpo ra ri cs) knowl cdgc of Ihe ere, ¡he reader is refcrrc(1 lo Polyak's mon UIllf'n
lal work.l • 

In Calen's cOllccplion of \,1 ,.1011 he poslulaled un indefillcd lIledi urn indispen. 
Eahle fo r rhe funcliOIl of 5igh!. He cnlled Ih is subtle almosl inmaterial suhstrlTlcc, 
or fluid , Ihe '\'isual s¡úrit ' or ópneullla " . Thc pneuma probabl y hnd ils origin in 
the "cll tricJes of Ihe brain, and was kepl in consta nt cireula lion Ihrough the ' ha
1I0w' oplie nen 'cs, Ihrough ",h ich il reached Ih e ere. The ¡¡neuma Ihcn fi lh:d Ihe 
lells, (considcrcd Ihe ehief organ of sight ), conferril1g opon il Ihe ]>rope rl i c~ of 
pholorece]>t ion.~ From Ihe lens, slra ight linear ra)'! ",hich he com porcd lo thin 
ra)'s of sunlighl or Ihe ' delicate Ih reads of a spidc r's web', \\'ere ellli tted in the 
forrn of a Calle, in lo Ihe Qulcr spacc. For "ision lo he aceomplished, Ihese ru )'s 
were re<luircd lo louch I!le seen objcc!. In menl iolling Ihe lens he sa)'gl " 11 i5 
whi lc, clear, brillianl 811d pureo lis shape i5 nOI spherical.* Bee811se il does 1101 
posses5 blood ,,~sclg, il can nol recei"e ils nourishmenl from Ihe blooo dircctly, 
bul oll ly Ihrough a mediato r, lile \'il rC<l us o r le55 b rill ianl subslonee". Bul the 
Vilrcous ",hieh Calen compares wilh molten glae! is likewise ",ilho ul bloo(! vessels. 
In Ihe relina, 011 ¡he con lrar)', he considcrs bol l1 arle rics 8nd vein5, " Ihere being, 
in fa el ma n)' more blood vesscls Ihan would be expecled in sueh ¡J minule organ" . 
The fun elional rclations hip of the Illrec strllcl urc! was, acco rd inglr as follows. 
The Vi lreous feeds Ihe lens, Ihe Vilrcous ha\'ing re<:eived ils nourishmcnt pre\'ious. 
Ir frO I11 lile Retin!!. The lens beillg, 'as Illclltioned abo\'c, Ih e princi pal receptor 
organ of vision - a coneeption ",hich was widespread and ItlSlcd ",eH illlo mo· 
dern li mes. For so l11 e rcaSOIl, lI'hieh I find un n3eeountable, Ihe portrayal of Ihe 
eryslalline lens s ilualf'd in Ihe anlerior parl oí ¡he eye in approximolcly Ihe eo· 
r reel 1>OS IIl0I1. seems only lo ha"e becn adopteJ by Rllfus. \" ritcrs bolh befo re 
and afler him , unlil the se"enteen lh cenlu ry conlin uecl lo plAec Ihe lens in Ihc 
middle of thc globe. Calen, inlen"slingly cll ough, misintrereled Rufos' more co
rreel- descriptioll of Ihe lens' JlOsilion , function and slruclurc. ~ I E"en when il 
lI'as .s hown by Ft'lix Pla.ter (1536-1614) Iha l II' hen Ihe cr)'slall inc IClls and its 
SlI spensory Ligamcnls (consi(lered lo ca rry impulses ) ",ere removed, \' ision WAS 

• 1I e cunsitlucd it IClltil slI" l'c . 
.. Alhcit , ~till \'c r y vUl ue. 
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slill maintained, the majority of his conl<:mpo ruri l:s st ill persi sled 111 thci r belicf 
thal the h;ns was tl le clticf .seal o f \'isioo· . 

Ilespite the fae t that Ihe Greeks were intensd)' eurious and hyper.inquisili ve es 
thi nkers, il must he confesscd lhal ¡lS physiologisls of \' is ion Ih ey {u il er! in uHWy 
respt.'CIs. Thi., is underslandabJe. The main reasa ns responsibJe for Ihis were Ihcir 
I:asic errors : (1) the lens as Ihe locus of the fo rmatioll o f Ihe visual image and (2) 
Ihe emission h),pol hes is. To the."c we lIlu51 31so acld Ihat optical theory :md techniquc 
were vi rluall)' non-existen!. It is Iru c thal Ihe stud), of reflcclions [or s urfaees, 
including mirrors. (thal is Catopl r ics) , was culli vutcd, bul th is braneh o{ ' [nanim:l
te' oplics was compara li \'c1)' rudimentar)' and Iheories of vision were fosted a]ong 
lIIore spccuJuli\'e trends r:lther than along Oiopt ric lines_ ~¡ AClual[)', Ihe sciencc of 
Optics, clcr i\'ed h OIll experimental, rnat llemalical and gcomclrical cOllcept~ W9S 

considere(1 as a separate or ilHlependellt coneept from Iheories of \'isio n. 

Some basic queslio l1s 011 visiol1 whi eh oecupi ed cad)' philosophical Ihinkers have 
been desc ril)(!(] by Bond.i." All Ihe sellscs were consi dercd as bcillg a ío rm of 
louch. HolI' couJd Ihis be applicd lo \' ision? It was obvious tll ol the 'souJ' could 
nol [cave the bod )' lo touch the exlernal objecl , 011(1 as il was im p:-ruli\'e for Ihe 
soul to be 'touched', the objccl musl pass through Ihe senses. The queslion arises 
though, wh)' don'l we see Ihe obj ect approachi ng ? How was Ihi s to be exp l nin~d ? 

As Ihe objccl re mai l1ed where illl.as. 'somct hing' ha\' ing idellliea[ propertie, of 
fo rm and colo ur, etc., oí Ihe object, emanaled frolll the obj eet having ils sur faces 
covered wi th a 'skin' or 'likeness' .~ ' This 'skin ' (or 'eidob') was con . .,iderrd of a 

shadow)' natu re represcnting ti\{" obj eet in c"ery wa )' and con[d hecome delnched 
from Ihe Obj l'Ct and henee make its way to the 'soul'. In othcr words, a du p[i eate 
'skin ' or image of ilself couJd he senl lo Ihe soul . These 'skins' were lo be eulled 
'.speci t.'l!' in Ihe Middlc Ag~. The problem of holl' the imag!;: of un object o f 
enormous dimensions e.g. a mounlain, eould enter Ihe pupit1u ry apcrture (5:1)" 

3y:! mm) was o\'ercome by end owi ng Ihe images with the abil;l)' lo con tracl along 
the wa)" unl i[ sufficicntl )' sma]] enough lo en tcr. We shall rel uru lo Ihe idea of 
' i!Unges' when we consider Oemocrilus. 

ALCMAEON 

lt will be remcmbered Ihal Alcnlneo n tabout 500 B.e.) i, credilcd wilh Ihe 
diseo\'cr)' of the Optic Ner\'e and \I' US [u[])' aware thal 'all 1111' senses are eOllnccled 
in somc wa)' wilh Ihe brai n _ . _ ' _ Aecording lo him, the 111'0 mn in Caclor.s hy which 
\'is ion ii! a ffectcd are Ihe ' image' and rays., o riginall y "cmanating f rom a fire 

• 	 The true IJO. ition of ¡he lcng ",aS show n in 1600 hy Fubrkiu s ah Aqunl){'ndente. whi le it ~ 
HctuaJ f"n clion wps di ~co"ercd in 1604 by Kcplc r_ Maurolycu5 in 1&15 was Ihe firot to 
..ousit!er Ihe crY'lalline Icns as a len8. 
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within ano passing outwarcls th rough the water." 1l bas beell suggestedH.4Có.ú4 that 
'water ' in this contex! refers to ¡he Anterior and Posterior Cha mhers enclosing 
lhe ocular '{ire'. Actually, 1 would he much more incli ned lo th ink thal it would 
indude Ihe Vitreous hody. This be in kccping with Ihe Ihen current idea of 
placing ¡he lens cenlrally (quite erroneous) in the ere inslead of only approximalel y 
3y:! 1Il1ll . bchind the cornea. 

As a result of Ihe forcgo in g, reflection in ¡he ere i;; of subsidiar)' significance. 
Somehow, presumably, the visual image was coolcd br the energ), of 11n: internal 
fire , leavi ng Ihe cre, going to ¡he object, and Ihen returning lo ¡he eye where it was 
mirrored in Ibe 'diapha nous' demellL Diaphanous 1Ictuall)' means transparent, alld 
co uld (despile Beare~8) even though Iransparent, reflect an image. Tt has b(.-en 
s uggestcd by StraUon-13 that 'oiaphanous' was probnbly 110\ used hy Alcmaeon. 
Thus, lhe 'fire' could represenl the aclive force of vision , \Vhil e Ihc 'water' 1I'0uld 
.serve lo bring the objetE St:en home to ¡he eye- itscl tWhilc trying to e\"aluate a 
mearáng for 'waler' it was mos! Jikcly consid ercd as the mirror in which lhe image 
in ¡he pup il was reflected . Alcmaeon may have heell influenced by this Iypica!! }' 
Pythagorean view, whielr considered rcfleclion as being accornpli shed by a 'visual 
ray' from Ihe eye to Ibe obj ect, whicb doubl es back again lo Ihe eye.'lI' He held 
that "vision is du e lo a glcaming, ~lhat is to sa)', the transparcnl character of thal 
whieh (i n Ihe eye) reflecls ¡o the object; and sight is Ihe morc perfeet the grealcr 
the puril)' oI ¡he subslall cel¡.4~." Becnuse of Ib is 'gleaming' or 'brightness' things 
were capable of rdlcction by the eye. 

Qne guestion which woulJ appear ¡o !lecd ex planalion is how thc 'visual ray' 
hYPolhcsis wbich makcs secing an 'ael' of Ihe mind or of the eye, ca n be cor rclated 
wilh Ihe olber bYPOlhcsis by Wllich Ihe ere with its Aqueous humour \Vas regarded 
as a mirror reflecting obj ects ? 

PYTHAGORAS 

Pyt bagoras (580.500 RC. ) and !ti s folloll'ers clairned VlSlOn to be caused by 
parlides conl in ually flying off or bei ng projected from Ihe surfaces oI objecls anJ 
ell tcring ¡he pupiLII , r ~ .nn A somcwhat similar idea \Vas that of lhe Epicurealls who 
Ihoughl thal vision was eaused by a succcssion of Iheir fijms cmitted from tlle 
sur face of Ibe object, and wlrieh tlrcn enl er Ihc cre, giving a contirrous iJllprc ~sion 
of Ihe objee t. ~'() 

EM PEDOCLES 

For Empe<lodes (490-435 Re. ) Jiglh consistol of pa rticlci' projected from lurni· 
rrous bodies and Ihal 11 '\'i~ua! inf[uerree' \Vas (mittcd by Ihe eye itse1fY' He aS5urned 
¡he ere lo contain the four clemcrr ts ; f i ~c , air, ca rlh and water. There arc altefllatc 
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'po re'l~,r,~,/,1 or pa!:lSuges 01 fire and wnter in thc cye. By ¡he fire pores we pcrcci\'e 
white nnd by th e water po res, black. It shou ld be mcn tioned tllat 'fire' in Ihese 
ea rl} contexts had 11 dual mean ing: li rslly, ligll! rays, and sccond ly as a consliluenl 
of Ihe TI'ceptive elemcnls inside Ihe eye i t s elf.~u Aclulllly, 11 Ihird fire may 
also be co nsi dcrcd , Ihus making (1 ) 'i re {rarn the eye (2) fire (renccllon) fmm 
Ihe object scen (3) the fire of dayl ight in Ihe airo Sicgcl in discussing Ihe 'pores' 
suggesls tlmt lI'e migh! nowad.1ys clIl1 IlJeJII relinal clcmenls. It is true ¡hat the 
'rcceplive' elemen ts would norma ll y rder lo Ihe rods alld eones, and thal thcse 
might Le unalogous, bul il seeJIIS higb! y improbable that any of Ihesc early II'riters 
IJa r Ihe tslightesl idea 01 Ihe retina! strt.lelure, bellring in mind thei r g ross 
ignorntlcc of ocular anatom)'. Cun lI'e conside r Ihal Empedocles WR'!! 'anlicipaling' 
Ihe mo rc modcrn aUilude lowards Ihe relinal sl ruclure of rod and eone? I think 
nol. FurtlJermore, ! see no reason why he should even 1J1l ve needed a rod and 
coneept in ordcr lo juslify h is Ihco ry, 

Ho,,'evcr , Empedoclt:s tries to expla in the H'OSO Il why some animal.s sce better by 
day, olhers by lI igh!. Finall y, in order lo be pereeived, Ihe particles musl 'fi t' ill to 
Ihe co rresponding ·P0rL,..,' or passages, 

Empedocles's material dements II re d istinguished from onc anol her nOI merely 
by s¡ze, shape, mOl ionam! olher spal ial reJa ti Oll!~ like Dcmoeritu's atomsl8, bul ha\'e 
othcr in hcrcnt quulilics also, of which colour scems lo be one. Alihough it lS tfUe 
Ih at black, II'h¡ch he cOlIsidcrs Ihe colour of lI'ater, can not be pcrceivc<j unlcss it 

can pcnelrate il110 Ihc wate r pores of Ihe eye, Ihe rea l and lundame ntal reasal! for 
jts perception would sti ll Le Ih e aHinit)' of ' water to wat er', Dcspite the 'mate ria
listic' addil ions, the original IIlcaning of the principie Ihal 'Iikc is percei\'cd by 

lih' slill essentially preservcd in Empt."<locle's thco r)'. Returning lO the four clernenls, 
he bel icvcs lhe ere's interior to contuin fire, ouls idc of which cume W:llcr, ¡hese 
whole cye lo a Ja ntern;¡¡ in ¡he centl'c o f which (corresponding lo the [ells) is ¡he 
a iro Between Ihis llnd Ihe 'cl1ftll)" cornea, wllich was seporatcd from Ihe fi re by a 

fine, dclicatc IllCmbnlllc. the firc pcnctrat~d Ihese outwards, as lighl pllSSCS through 
Ihe sidcs of a lunt ern , COllvcrSely, cman.1t iollS from th e obj cct cou ld ente r, und 
pas." IlIrough the corrcsponding pores of lile Jire o r o f Ihc water. His phi1osophy, 
'by like lI'e know likc', Iltu s with the inlraocu!nr fire, the emanalions of fife cn n be 

l:tercei\'cd, i, e. black. Empcdocles refrains frOIl1 explunutiolls (othcr tha n black 
IInd whitf' ) of colou r .., rccogn ising (corre::ponding wit ll hi s clemcllts) white, bl ack, 
g reell und red. Normal ,, ¡sion dcpends on due proporlions of water :lIId fire . Thus 

the t\\'o types (black and whilc) of objeeLs fi ltcd ¡nto th ese two sets of pores, res
pccti vclr, and an eye would sce besl if it had an eq ua] balance of Ihe fire and 
wuler , 30 n2 
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ANAXAGORAS 

An in teresting speculation at this poin t is lo consirler lo wha! dis tance Ihe fire 
rays passed out of Ihe eye. Whclhcr lo Ihe complete Jislancc of Ihe objcct, half-way, 
oc jusI outsirlc ¡he eye, or thal il pointcd emanations from Ihe oblect, as in P lalo's 
conjccturc. Empcdoclcs abo d isCllsscd Ihe quesLion of da)' and nighl \l ision which 
agTees gencral1y with Anaxagoras (500-428 B.C.) and Diagenes of Apollonia, in 
making Ihose see bes! whose eyes are 'black' and ¡hose whose eyes are 'bright' or 
'glcuming' grey, would see bes! al Ili ght. n r,:! In Aetios' «:; ixlh ccntury ) account 
when (lcaling wilh Ihe que/.l ia n of how \Ve see and objcct, Empedoc!es seems lo have 
rcachcd a com prom i se.~:! SOllle cmanations (aporrai ) are cmiUed by Ihe luminous 
bodies and are mel by Ihe rdleelion in Ihe cres.17 This was a eomInonl )' IY~ld doc
trine. Diogcncs, howcvcr, providcs as udditiolHll proo f lo his thco ry in the ca,>c of 
inflammalion of Ihe vessels of Ihe ere, Ihal Ihc mixture with the ai r wit h in being 
inlerrupled, vision is im pa ired , although Ihe image eonlinucs to be reflecte<l in Ihe 
pupil as usualY 

He eonsidered that "whal is Slllooth is whitc; sillce what ucilher is rough 1I0r 
casL,:; shadows nor is harel to penetrale - al] su eh substances are brillianl."·-.o Black 
is eomposed of ¡he opposite criteria. (Stratton noles that aloms eausing ' red' and 
aloms causillg 'heat' are sim il ar, lhe difk rcnce being Lhal the rc<l olles are larger. 
This follows from Ihe idea that as substances are healed Ihey Cecome redder) . 
O¡her colours are duived from Ihe four primuries. He expla in$ Ihe colour of gold, 
crimson, lcck grcen, browlI, and condudes that Ihe variety of colours is enJless 
depending on mixtures of Ihe primarics. 

DEMOCRITUS 

As Demoeritus (460-370 R e.) plays such an important role in Ihe ll istory of 
theories of vision , abrid lIccount of his views 011 Ihe univcrse are included as Ihesc 
may furn i.sh us with a deeper appreeialion o f Ihe poinl in queslion. · 

His be1id was that Ihc world which we perceive is differcnl from Ih e real world, 
bUI Iha! wilh reservations, true knowJedge oí the world (as il reallr is) can be 
acquired. Tite real world COnsisls of nOlhing bul extention, a real ' nolhing', 
which exis ts. lO The void separall.'S tbe indiv idua! atoms from es.ch other. The 
aloms, fiIJing space, have ccrla in qualities. Impenelrabil ity (Iwo ¡¡toms cannol fill 
Ihe sam e space), differenl size, shape, positiQn in spaee, mol ion in spacc, elc. 
For Democri tus the sensalions arc nol qualitics of lhe real Ihings in Ihemselves, 
but Ihc effccts produeed by Ihem in ou r sense or¡pns. His Iheorr of scllse per
ceptions was lo determinc as far as possible Ihe 'real' and Ihercfore purdy 'ato· 

• 	 For a de!u ilcd scholarly "ccoun! of DClllucriIU ~' Thcor y of V isiono Ihe [c"der is rdcrrcd 
tu the paper by Kur! von Fri!z. 

• 
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mislic' st ruclure oí Ihe ohjecls cnusing ccrtain SClIsali ons and lo determine 3nd 
nnulysc Ihe utomislie mcchanism by which the acl ual scnsnliOIl is finall y prod uced.1D 

[n his theor)' , vision was lhe resull of Ihe image of Ihe ohjt."C1 mirrored in Ihc 
cye.;¡3 An inlermcdiale cffcel of Ihe obj ecl beillg 1lI0ulded in Ihe air inlo defin í· 
li\'c visible ío rms. He 8ssu rncd" . . . " Ihe obj ect sI3mpcd it.sclf upon lhe air, so 
as lo fonn 11 mould which floaled up lo thc e)'e" (Theophrastus mocked al thís , 
!lotion rcl ying thal such models would enler lhc ere backwards'(I). This is lhe 
unusual chllrllclcri"lic of his Iheory. Thcollh ra,>tus fur!hcr comlllen ls thal Ihis 
tlleory is absurd, poinling out thal "w h:lIe\'er is eapab[e oí being mOuldcd illlo 
shupe IIlUS! lIavc dcnsil y .. . 40" 

Dcmoc rilus may hc su i{1 lo le Ihe carliesl phi1 osopher wllOse rccorclecl wrilin gs 
sho\\' an nttcmpl al a dcla iled Iheor)' of colour. He recluced colours lo mixt ures 
of Ihe four primaries, wll itc, bl3Ck, red, g reen (ydlow green) . If an objecl hn3 
slruight po res which do no! obstruel the clI1(l nnlions of the "cHlucllees" it will 
appC3.r whilc: if ils pores urt' 1\01 ~Iru ight so Ihal Ihey hi nder and {li slurb Ihc• 
effluenecs, il will appcar black. l~ The Plalonist!! eonj eet urcd thal visioll W3S due 
lo a 'di vine fire', a slreum of parlicles elll llllUling from Ihe eye, and Ihal Ihese 
purticles after cOlllbinll liOIl wilh solar rays ni Ihe object o[ regard, rel urncd lo 
Ihe eye lo g i"c il it" pe rcepli olls. Tllus we hnvc a IhTi'e component neeessity for 
vision, fi csl Ihe vj..,ual sl rcam of lighl (di\'ine fire) coming froll1 Ihe e)'e ilseU. 
These " isual rays en tered inlo uníon wi lh Ihe ¡ighl of Ihe sun, o r 'kindred' ( i.c. 
i l l um illa t c(P~) a ir, and lhe two together meet in g wilh a third clll8n31 iOll from 
Ihe obj cct seen, co mplttcd the uel of vision o ~~ a~ Putting it allolher W3)', a re· 
fl cclioll from Ihe exlern(ll body movcs to mCCI lhe cmanalion from tlle eye, como 
bines wilh illlervcning uir, and wh ich " owing 10 Ihe diUusibilily und nimhleness 
of Ihe Jaller, extcnds ilself in lincs parullcl wit1l Ihe fi er}' curren! oí "i!lion". 

'['he anClcn ts ncedcd th is laetil e thcorr lo sal isfy the bclicf th31 in some way 
Ihe c)'e lIlusl 'touch' Ihe objcels around us al1<l Ihal il IIdp:::d lhe milld lo 'pe ro 
ceive niedy·IO. The ' fcder·cmission' cxplanu tioll bslcd unlil Ih:! lime of Alh8
zen in the twdfth ccn!ur)'. 

PLATO 

Plalo's opll llon fJ ucl ualed. Al olle momcnl he 3.eecpls Ihe VI CW oí Empcdod cs 
Ih ul " rays issu ing frO]]} the eye a re like fUyS of ligh! exeept !hu! Ihey are wilh 

• oul heal, and Ihe onl)' wa y lila! vision occurs i5 whcll the infernal light Írom lile 
c)'e proceed!! lo Ihe ob jcel and encou nlcrs Ihe ex ternaJ ligilt" . In the TltcacleluJ, 
howe\'er, his ref[eetions 3!! lo Ihe spirilual buis of Ihe pcrcepl ions Icad him 
lo cntertain views tha! II re no! v(~ ry fa r aporl from the more malu re slandpoillt 
of Arislotlc. H In Ibe Timrtell s. _." (l nd Ibe pure firc· which is within us and 

• fire in Ihii conleXI ii lik., ,,.,d lo d:l)' li llhl a. late. in Ihe leXI. 
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rclaled lo IlJis, Ihe)' (Ihe gods) made lo flo\\' Ihrough Ihe eyrs in a slream, slIlooth 
Ilnd dense, eompressing Ihe whole and speciall)' Ihe centre part, so that it kepl 
oul e\'errth ing o f a coar,ser lIalurc, and allowcd lo pll AA on Ihe pure c1 ement. 
Whcn Ihc ligh! of d lly surrouncls Ihe slream of vision, Ihen like faHs upon li ke, 
·a nd Ihe)' coalcsce, amI one bod)' is formed b), naturul uffi nit )' in Ihe ¡illc of 
v¡sion wherever Ihe ligllt thal fnll s from ",ilhin Illeels wilh an cJl:lernal obj ecl , 
Ane! Ihe whole slrea nl of \'ision, being sim ilarl }' ufrccted in virlue of ils sim ila. 
ril Y, diffuses Ihe 1lI0lions o f whut il touches or whal touches it over Ihe ""hole 
body and reach Ihc ~u l , causing Ihal perceplioll ""lIieh ""e cal! sight. Bul when 

•nighl comes and Ihe external ancl kifl(l rcd fi rc departs, then Ihe slream of \' ision 
is cul oH; for going forlh to an unlike elelllt'1I1 il is cha ngt't\ and cxlinguislled, 
being no longer of one llllture wilh the surrourl(ling atmosphere which is now 

dcprivcd of firc, and so Ihe eye no longer s~s, and wc feel disposed lo sleep; 
for when Ihe cyelids, which Ihe gods invenl ed as presc rvul iun o f the sigh l, art~ 

closed; Ihey h e!, in Ihe (; ('lIlral fin''', ~~* Because o f Ihe fact lha! for PIulo 
(427-347 RC. ) Ihe ere co nlai ns fire ' Ihis is why lle regurds colour also as a 
' fl a me' gh'en off from bodics, huving parliclt$ CO nlrnensu ralc wilh Ihe organ of 
visio n.~G Although Plalo assumes an effluence u f ra)'s fro rn Ihe objecl, Ihere is 
li!lle resemblance belween llis ' parlicle:;' and Ihe Empcdodean 'nporrai ' or Oe
mocrican effluellces wltere Hn image of Ihe obj cel is Ihrown o ff. I'lalo's pu rt idcs 
!>!rcaming off from Ihe pcrceil'ed objccls are of vurying .<:izcs compared with 
Ihose of Ihe 'visual str(;arn '. Where the pa rticlcs are Ihe sa ule sizc as Ihe partide!! 
of Ihe visunl curren l, Ihe obj ecl \V iII appcnr transpu renl (eolourless) while if 
larger, Ihe}' conlrae! or eo mpn..'l;S Ihe visual curren l and colours lend lo be dark. 
Oilution und conlraction prod uce while and bla(;k ( Plalo':,; 'prima ry' colours) 
respectivelr, Colours (dependenl UPO)) Ihe s ize of fi er)' parlicle) such as ydluw, 
\' iolel, purple, ehe5tllut , g rey, palr blue, dark blu e, grt..'t: n, ure produced by mix_ 
tu res of black and ""hite, whereas red is Ihe producl o f anolher killd of fire 
wh ich penetratcs Ihe visual stream and minglcs ""ilh Ihe rno i:;lurc o f the eye. 
' Brighlllcs:;.' and 'gleaming' reler lo lile eHects of a quick motion of the partidcs. 
As a n example, " Brighl combinetl ",ith red !lnd ""hite rnnkes yellow"" 

INO IAN SCHOOL 

It should be noted Ihal all ul UI C Iypieally erroneous coneeptiolls illuslraled above 
were nol confillcd lo Crcck cu lture alone! Mallik ll (Iiseussing Ihe Indian Sehool uf 
Pllilosophy (callee! Darsa1l1ls) ex pluins that i t can be clussified under Iwo muin 
Ilcads, One class, ea lled Ihe A~likn (the belc\' ing) bclicvcs in Ihe aUlhority or Ihe 

• 
• 	 Thcre a re in re resrin!! differe ... :eil in Ihe rranolat ions and inte rt lrelalion6 uf J owcll " nd 

Ard'cr ind" lo whieh the reader i5 reeommended (!lee loilo l io l ra l, h)'), 
•• }<'o r ~ dcla iled accuunt uf culour mixt ure l the re. der i ~ referred 10 PlaIO'S Timaeu. cdiled 

\O'i11. fomprchen. i ~'c notel lo )' n, D. Archer R ind ," 
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Vedlls, and the othcr, called the Nastika (non.bcl iev ing, dol.'!! nol rccognise this 
authority. Ellch of thcsc is dividcd iulo six sehoo]s: NyuYII Vai sika, ctc. , bdong 
lo Ihe firs! (Aslika groU¡)) whilE' Charvak, Ihe Jain and four Buddhistic Sellaols 
helong lO Ihe lalter. M)'llya SUlr:. , of which Ihe reputed aulhor was Ga ntoma, 
founder o f lh(; Nyaya Sehool, ¡\('n]s witl! canons of corred reasoning. Nyaya Vasya 
is a commentary (by Vatsayana ) on Nyaya SuITa, and Barlika (by Ud )'olaka) is a 
commenlary on ¡he lattcr. 

Defore lhe da )'s of Nyaya Sulra. a ¡licor}' ex.isted tha! C\'cry objecl \:lIIiI5 raysY 
The aulhor Nyaya SulTa POill15 out thal ir ¡his in (uc\ was lru .., s lone, for cxamplc, 
should he capablt' o f bcing seen at night, Ilnd Ihe au lhor of Nrayu Vusya (unolher 
cormnenlory on Nya}'lI Sulru !,r Valsaranl ) furllle r orguC!! Ihal one could nol 
imagine sucil u lhing (viz. rays clIIiU ed by slone) wherea!' 'ere rII )'s' nrc imaginen. 
blc. ru lo Ihe eye ra)'s, il is sllll ed in N)'aya Kandali, a Irealise of Ihe Vai¡; ika 
5chool, Ihul ' their form c!t nnot be seen lIo r ca l! the)' be louche<l , bul thc}' go lo o 
dislunce and produce Ihe knowledge o f bodies, if nOl hillg slands in Ihe way"Y. In 
addilion, Ihe erc fa }'.';, likc solnr ruys, a re lo Iw rcgardcd (aco::ording lo l com men
lar)' on Ihe Vedanlu Parivasa of Ihe VCllanta 5choo[ ) os " Irunsparcll t bodies alld 
may Iherefore have rapid mol ion . , ." They show, lhe rcforc. thal oplical speculalioll 
in Ind ia dnled bc)'ond Ihe days of the Nyaya Sulra . Now, iI \'Oc cOnsidcr Ihal Empe
docll's' vi sion Ihcory was Ihe firSI Eu ropcan d)'!;lemalic uccoull l, and if, as Nyaya 
Vasya was writtcn between 500 311<1 200 Re., il ,"",ould follo,"", Ihal eonlemporary 
oplical idea:,; in Crecee uml Jmlia procecded ¡¡long strikingl), sim ilar [illes. As 
Sa rlon has eonclucled;" tllere is no necessil )' lO assurne Ihal 11'teSe ideas influeneed 
Ihe Crcr.k~, or thut the Crt"Ck~ influenced lile Hindus. 

AIlISTOTLE 

Turn ing now lo Arislolle (384-322) we find Jighl lo be considercd liS an aelivi l}' 
or a 1lI0vt'menl o f a speeiaJ, eilhcr li ke, subst ollec, originatin g in luminou5 or illu· 
mincd bodies, from whieh it is Iransmilte<1 Ihrough Ihe Iransparcnl media of Ih e 
cJlvironlllenl lo Ihe lranspa renl parls o f Ihe eye.:'" This inh.:n 'cning Iransparent 
llle<lium when al n'st conslitules darkrwss, and if Ihere were ahsolul c!}' no medi um 
helween Ilre cye nnd Ihc "isib[e objcct. il ,",'ould not be possihle 10 see il. 

He cu refu llr anal ysed Ihe parl I' lared b)' Ihe spiri lua[ rcalil )' in the sense pcreep
ti ons, He di ffe renlia les ph}'sical and ¡>sychologieal sensation from p~yehica l j ami 
Ihe pcrccplion of external objccls <loes nol depend on ~umc kind of dcJ icale 
' laeliJc·Ít.-elers' emanaling from Ihe ere, huI du e lo un ael of judgement.:l I-I e sa)'s, 
"There is, Id us begin by saying, sornclhing wllieh is pellue id. And by pellucid is 
meant sorncthing whieh is visible, not visible by ilseU (lO spcak wilhoul fu rlher 
<Iu ali fi eation), huI visihl" h )' rell50n o f some forei ng eo[our whieh IIfft..'Cts ilo;¡ 
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neutra! pellucidity. Of this charncler are air and water, and abo U11m y among solid 
bodit.'S, waler and air heing pcl!ucid nol in virluc o r thdr qualiti es as water o r air, 
but hecause they both contain Ihe sa Jlle elcmenl as conslilulcs ¡he cverlasting Em· 
p}'rean esscnce. Lighl is thcn Ihe action of this pcllucid; and whenever Ihis pellu. 
cid it }' is present onl}' potentialJ}', Ihere aarklless also is present ... 'fllus wc have 
show li ghl lo be lIeilhcr fire, llar body generall y, nor evell Ihe efflu'liulll or ema· 
nalion from an }' bod y (.'l ince c"ell in Ihis case il would be a body of a kind ) tul 
only Ihe presence of fire, or somct hing like it, in Ihal II'h ich is pcll ucid; lwO bodicJ 
being una ble lo ex ist al one and Ih,' SUJIle lime wilhin the saJlle spncc ... Darkness 
il! faet LS realt}' Ihe rcmoval oí suelta posil i'l" ([ualily frotll II'hal is pellueia, so 
Ihal lighl musl ILceessarily be presenee. Empe<locles, Iherdore, ana man y others 
\\'110 ha'le followe<] him, have nol described Ihe phenomenon correell y in speaking 
01 liglll as mo\' ing ilsd f, ana as eoming some lime or olher "'itllOul our knoll'i ng 
il in lO exislenee belwccn Ihe ea rlh ana Ihe surrouding air. .. And Ihe pellucid 
ilsclf is also sim ilarl)' allrk, bul il i8 so nol when il is pellucid in actualil)', huI only 
so pOlcntiall),; ror il is olle and Ihr sUllle eleme nt wllieh is al o lle time aurkness and 
al anolhcr lighl".~3 

\Vhilc no detailcd nccount of his Ihcor}' of COIOUf (a pure[)' ph}'sical problem) is 
attcmpted here, il musl su ffice lo say Ihal he eonsidered se\'eral (li,,.linct species 01 
Ihe oll e genus Colour (buih up Irom mixtures of Ihe Iwo principal eolours, bluck 
and whit(68 ) these being, blaek, while, erimson, \' iolet , Icck green, deep blue, golden 
)'ellow.llII • 3;;& 

¡\ ctunlly, in Ari stolle's colour classificatioll he gives white, }'elloll', green, <lee!, 
blu e, purple, crimso n, grey, black. As Ross l lU,,. pointed OUI ,1I8 Aristotle can only 
arrivc 'al Ihe numuer SC\'cn by eou nling one of intermediale eolou rs as Lei ng 
merb-ed wilh cilher one of Ihe extremcs, i. c. b lack or while. As grey wou ld appea r 
to be mergfd wilh bluek more so Ihun ycllow with wh itc· Ihe .'leven colours would 
be white, )'elJow, grecn, aark blue, purplc, erimson, black.** 

" Now every colour", he says, "~c l s up a moli on in Ihe d iuphullous medium 
belwecn eaeh colourc(1 Ihing and Ihe eye wbiel! secs il, when Ihe said medium 
cxi!IS aClu ally, nol mercl )' in potellc}'. This is Ihe cssenee of eolour. By mol ion thus 
sel up in Ihe aclualized i. e. illuminated diallhunous mooium, vision is normall)' 
stilllulated; not as was held by Empedodcs, Dcmocritus and Plalo by 'aporrai · of 
'cidolu ' from Ihc ob jccls oí vision ... Colour therefore is nol visi ble withoul the 
presence of liglll ; Ihis indced we saw wa.., tbe essclllial eharacl er of eolou r, Ihal 
is, calculated lo set the aclualJ )' pdlueid in rno"cmenl ; aud the full play of Ihis 

• 	 As in Ihe case 01 lon cO!. Ar islol lc U8um eM lO numrcical rclHlionsllil' n l lu: buis 01 f.olour 
d iffcrence s.'" 

•• 	For an cxplanuliOll 01 lile 'produclion ' 01 colouu, c.l. !ly juxlUI'Q. iliQn. ~ upc ri rnI'O !l i lion . 
cle., 9ce Rou (bibliolraphy. rd. 68 ) . 

, 

• 

• 
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l>ell ucid consti tute .. li ghl. .. Vi~ioll is Ihe rcsuh o f SOIllC impression ¡nade upon 
Ihe facuh y of senSCj an impress ion whieh ca nnol he affectecl by colour ilself as 
perccivcd, ond mus! Iherdore be due lo Ihe Illcdi ulll which ¡nten 'cnes. An inlervc· 
n ing substa ncc Ihen of olle kind or 8nothcr th.>re mus! ncct'!sa rily be; snd werc 
Ihis intcrvcning space mude cmpl)' no! olll y lI'ill ¡he objcct no! be secn cxactl y, bul 
i l will nol be pcn.:eivcd :11 811 Y' I halle purposely let Arislot lc speak ror himself, and 
\\'c Sl.'C then ho\\' he rcaliscd Ihtlt l¡gh! is ncccssary ror colour " und Ihal objects 
appcar colourcd bt:cau;;e Ihey absorb Ji ght. The corresponding word ro r 'absorpli on' 
(a word Ih e eurl)' Crecks did no! IHI\'c) was 'conta minalion'.G2 He laughl thal 
mal erial obj ecls irnpose blackl1css 0 11 Ihe whil c l¡ghl Iha! falls upon IJlem amI Ihal 
<[ifferenl colours a re produeed when various object~ impose di fferen! k inds 01 
bluckness on Ihe while lighl . No w, Ihe eoncepl of seleclive absorptioll wh ieh does 
in b et speci f)' l Ile kinds 01 Arislotle's blaekn t!S.<; in Icrms o f Ihe wn\'elengths of 
the proporlions of whi tc lighl absorbed, may be regardcd as mc rel)' a rnodcrn 
elaborat ion of Arislotle's idea.u~ Howe\'cr, Ih is i ~ not in an }' wa)' ercdi l ing Aristoll e 
wilh an 'a nticipaliol1 ' 01 things lO comc. 

As we IUI\'c jusI 110Ie<l, Arislolle dce ided l}' rc jt;CIs Ihe dcfini lion 01 colour given 
by Empe(locles3 '1.611 nnd followecl by GC<l rgias, as apparcntl y by Plalo also ( in ¡hc 
Menon and with modifiealions in Ihe Timaell ,'), viz. thul colour is an " clllanat ion 
from Ihe objecl o f vision symmetrieal wilh a nd Iherdore perceptible by Ihe organ 
of visiono Si nce Ihose phi losopllcrs wh o hold lhh Ihcor)' of \' isual perceptions b ), 
' al>orrai ', in an }' case red uce Ihe perccplion of colou r lo a mode of conlact bclween 
Ihc organ and thc objcct (of whieh a purticle Ihus comes lo nnd 10ucllCS ¡he eye) 
il would hllve been beltcr if Ihey hall 3ssumed such conlacl lo take pl aec Ihrough 
a llIediu m ralher Ihan by ' 3I>orra i' Ira vcll ing from obj ecl lo ofgan. For an Ihe 
sensor)' lunclion~ indircell)' arc, ur invoh'e a mode 01 contael, bul all except the 
orga n 01 \OUcll ilself opcrn le Ihrough n llIediulll ." 

Bccau,'OC of his inabilil )' lo acccpl Ih is view of colour, and Ilu, Ihcory 01 'apo rra i' 
011 which il was based, Ar¡slolle rejcclcd as if by unl ici palion, Ihe NcwlOl1 ian emi
i<siu n Ihcor)' of l ighl ! basically Ihe ema nalion of distinct pa rticles). JI has been 
sug:gestcd lr• Ihal desp;le Ihe fa cllhul ph )'sieall }', his idells are undevcJ oped and vague, 
his fund amentul coneepl ions conlain Ihe gerlll'5, or fa inl glimmefings ( in In )' opi
nion, in a ver}' haphaz!lrd fa shion) of wich t lle olldulalor)' Ihcory cun be Iraced 

• (Lasicall )' !In impulsivc propagalecl Ihrough u mcdium ) . 1 find il difficull lo g ivc 
h im Ihe credil o f a nticipati ng ¡he laler Iheory, for sevcral feaSOIlS, especially when 
we find him agai]]!;1 Empedoclcs vigo ru usl)' ucn}';ng Ihal l¡gILI Iravels ! 

• 	1'he ROnlQn JlOCI LllcrCl iu. \ ht Ccl1l11ry B.C.) m wkes Ihi il oh~c f\' Qlion in his De rc rum 
Nuturu , Hn cpir f Ollcerncd with . d cntifio- philol ophy - hi ~ 't hcor{ of "i, ion Wni Lased 
on a na tonl istic ha¡, i ~. 
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His link up wilh lhe fúu r t,l t'mcrllS was b riefl y lhal Fire, lhe hOI ami dr}', is 
t1istin cti vd)' (j, c, in its finest form ) whitc; Air, lhe hot und moisl, is also while, 
a qualit )' whielr it probabl )' owcs to ils affinil y wi!h fire; Waler, moist and cold, 
is black, sinct' il is without Ihc fif'f y elernent which ":lct ualizl:s Ihc potcn lial diapha
nous", From its smoot lllless, howt:vcr, il has lhc powcr of shining, and aloo of 
I'?flcctí ng ligllt Tn)'S ( both o f which ¡¡ roces;; come for Aristotle under O Il C hcading ) . 
Earlh . Ihe col(1 Ami dr}', has Ilci lhcr llw properti l..,!; o f henl , nor of firc aTHI air.!f6 

Thc fall ac}' of Ihc tlteor)' o f \' isual influ encc· was (Iiscussetl b), Ar islotle who 
argucd tl lal ir 1L visual influcncc was emiUed b), the eye, \vc should be :rble lo see • 
in Ihe dark ,lI! As has bee n !lIClllioncd abovc, lighl, uceording lo him is the aclion o f 
a trunsparenl sub.slallce and if IllI' re were absoluld y /lO mediurn belween tire cye 
and any \'isi ble objecl, il would be absolulcly illlpossible Ihal we should scc il. The 
meaning of lite bller pa r! of Ihe nrgument seellls lo be thal if, helwcell lhc luminous 
objee! lLnd the {'}'e recciving Ihe impression, IheTe did nol exi;;! some\ hing cndowed 
wi lh the ph ysica l propert y IIL al rnakes it eapablc of transm itt ing tir e influell ee 
(whale\'er ils nalurc may be) t'mitted by the luminous obj ect, tha! illflut:nee could 
Il e\'er r('uch Ihe e)'e. This is, ai ro, in dfo::ct, a postulatc of modcrn scicllI,.'e loo, 

THEOP HRA STUS 

It seems only fitting in providing a sur \'ey of Ihi~ n ulur~ lo ind ude IIIt' vil'ws of 
the rnuin CO llllllcn tntor qu olcd, numcl)' Th ~ol'hruSIU s, 

It will Lt; relllt'mbere(1 that man y of the quotat iolls ci tcd, havc becll luken from 
StraUons'!! admirable and clnssic IranslatiOIl of Theoph rastus' Orr Ih e Scrr ses. ~ 2 It 
It is inleresling lo note how, tllroughout Ihis work , Tlrcophrastus' rapier like c riti· 
ci!l ms are Ili rf'cled to all the philosoplrt:rs he corrsidcrs wilhout excepl io n, Sorne 
fare {l tiule br tt cr Ihan ollLers, "ut frequentl y in dcaling Iris blows, lllcir views are 
.scorned ami labcll ed 'childi;; h' o r 'aLsurd '. T h is se\'cril}' in cri liciSrlI howe\'er, was 
nol reslricle(1 lo vi ews contra lO his 0\\' 11 . F 11T from it. Ofte/l hc arpears dissalis· 
fi ed willr hi.'! O WIl a rguments ami his ina6i1ity lo explain ee rla in phenomena. 
Wlr at in faet wrr,' sorne of his ideas o n visiono Tlris ma y be hanclled by consideriug 
his rejections, Tlrus, he is CO II \' inccd tlLat sensor)' objecls ael upon Ihe gC llses 1101 

by clircct cOlltac! but ra lher Ilr rough media. SC I1 S1L tiollS are /lot thc res ult of 
subslance!! fi tt ing into 'porcs' of Ihe eye. T he lheor)' o f images (Anil xagoras's) 
fail s lo eX l'lain lhc perception of size, motíon, dislall cc . .. " the obj ect s~en is in· 
comlllCllSurnle wi(h the size o f t lr eir ref!ec li olls~ 8" ... " wilh sorne ani mal nothing 
whalcv('f is rdleCle(I" , e, g, IhoSt' thal ti"e in waler. ~I e substant iates ILi s argumenl 
furlh er by saying that if Illis ,,"erc in fact Ihe ca::c, inünimate things, e. g. brollze, • 
• For si !S hl lo lake p lace. ,\rislolle usumed Ihal Ihere mU>I be li!Shl in. id., Ihe ~ : ye and 

betwCC II Ihe ere ¡¡nd obje('l. He "oouide red Ihe inlerior or Ihe e~'e 10 he lun ipa rent alld 
fiJled .... ilh wll lcr .~' 
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rence!s 311(1 would possess vision, which he rcali;;es is r idículou;;. He COllcu rs with 
Ar i.sloLle tiJal l¡giL! is 1101 '11 body or corpuscular cmanat io!!. As for eolour, although 
'fl ame' ano ' whitc ' m:'l y fcselllblc each olhe r, he C3111101 ao mit thal colour is afia
me (as Piulo thinks) . Thc diHcrcllcc bclween b lack und II'hile is pure\y (IUnlila

t¡ve. 

Vision is 1101 n function of ¡he bod y us a W¡lOle (as I) cmoc ri \us thought ), ano 
he sccms espcciall y harsh lowards Oemocritus's iJ eas of impr ints in Ihe a ir. As 
mueh as we should like lo Ihi llk Ihal Theophrast us did nol hol<l wilh Ihe cmis
sioll h ypol hc~is, he !;Ccms lo lea ve lill te alteru3li vc, but to condude Ihal he did 
bcl icve in il. (He g i\les us Ihis due in his discussioll of dizzincss) H. 

HEBO OF ALEXAN DHlA 
Before procet:<!ing w¡t h Plolelll)', brief referenc ... is mude cOllccfning Hero. 

He say:'> " Ha y.'; prQcecJing from OUT e)'es a re rcflectcd by mirror,. . .. that sight 
is stn ight lines proeeed ing from the o rgan of visioll ... '" In passillg, we should 
rnenlion thal Hero described thf' Principie o f Lea>;1 Time in Ihe cn!!~ of reflec
lion o f ligiLl al a planc mirror ~u ,,8 ~n AccorJing lO Dam ia nus whell mentioning 

He ro's proof of the aboYe Princi pI e, he &lys " After hc has pro\'ed this, however, 
he ( Hero, thal is) sars tiJUI if Ihe nalurt' o f our ca)' of \'ision did nol permit o l 
aiml('ss lI'anderillg, Ihe ray 1I'0uld be benl (refl CClc<ll al e(IUal anglc~"Y' 

PTOLEM Y 

Conciu<ling Ih is survey with Ptolcmy lend oí 1st. Century), we note Ihal hi! 
outlook ~eems conspicuousl)' lllodern espeeiall )' in <lealin g wjlh cerlain aspecls 
of binocular visiono He tried to cxpla in \' ision nol 0 111 )' liS a malhemalical abs· 
Ir;lction I:ul in mOfe concrete sensual Ihcr ms.* His inleffs ls in deptll pcrception 
~ t e rn frolll his kl1oll' ledge of astronQm )', whert' he de~ l s with aspech of tJw appa · 
cant sizc o f Ihe moon. l'h b was probabl)' Ihe f iT51 d iscussioll of Binocular Vi.sion. 
For Plol emy, in order thul Ihe hum an mind ca n form al1 op in ion o f an obj ect's 
si1.c, IIn e;; limale of its dislllnce is first nt..""Ccssa ry ami he cond ude' Ihlll ti\{' more 
obj ccl bdween whul is bcing ohser\'e<1 :lJ1d tlle cyc, the g rculer the distance, ins· 
tancing ¡he case wherc Ihe hcuvcnly bodies are neur the horiwn.~' The principIe 
Ihal cmpl y distancc does not look 115 la rge as ' filled ' <Iistaru::c, i.. Ihe basis which 
he uscs as 11 la 1\' of pcrecpti on. The distance lo Ihe horizoll nppears grcater than 
lIJe he:l\'ens because il i", fiHe(1 wilh objt..'Cls. ht:ncf' the rnoon on Ihe horizon 
SCCIlIS fu rt her awn y, and eonSt'<l uently largtr. 

> He realised Ihal iHumillation is Ilcee.s.sur)' in o rder Ihal 1111 objccl may 1)(' St"en. 

• 	 For ~11 II<:eount of Pr ukrny's Oplics. seco Su rton . George. Ancicnt SciCI"'~ an.t iI1 0dcrn 
C¡"ilizntion. P 55-59. Ihr¡lcr Torchbooks. N",,· York, 1959. 
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and Ihere is no qucslion Ihal, compared wilh his conlcmporaries in Ihe field of 
ph ysiologieal optics he was in advance, lor cxalllplc IlC describes and expbins 
Ihe pllenolllenon of lIJe "otaling disc wilh eoloured seclo rs, ' ~ and invesli galed 
lile eonditiollS ulldcr whieh sing le and double images are seen with bolh eyes. 

In his nttelllpt lo aeeounl {or slereopsis for fecli ng of shu.lows and of co lou rs,"¡ 
and lor binocular vision gcnernll y, he was handicappcd in solvíng psyehological 
queslions, because for Ihis il wns ncccssary to eompelc anatomieal and phy~ io l o . 

gienl im-cstigatiolls Ihe need of whieh he eould probabl y nol imagin e. While it 
is tcmpting lo c redit Ptolcmy wilh so Illany advanced Ilol ions., it should nol b~ 
rorgotten thal he still Ihoughl o f ligill rays cmanaling rrol1l Ihe eye, wh ich grop(.·d 
abo ul in Ihe oule r spaee unl i! the}' rell upo n Ihe seen objeel.6i He shued Ih is 
vie\\' with 1I10st of hi s eonlempo rarics and had he lived four hUlHlre(1 )'ears curli er, 
he could huvc sharcd il wi¡h EucJid, altllO ugh ¡he latll'r's trcalment was of a pu rp· 
1)' gcomel rieall)' malhcmalieal nature.';;; 

, 

• 

Looking baek over the survey, we began und ha vc cnd o.:d with Ihe two giants 
oC the later period. Calen and Ptolem )', and the span of time encompassed h)' 
Iho3e under discussion was approximatciy s ix hundn.-d )'cnrs. If the impression 
crealed has been one of smuggly looking down 011 Ihe e:t rly CreEks as mere 'spe
culators', this is unfortunnte, beca use, er roncous as their Ihcor ies werc and, al
Ihough pcrhaps 'fa r·fetchcd ' ( lO the lIlodern milld ) they were a great ad\'ance. An 
advance, ir only beca use, before sa)' 500 R C., Vision had nol 1:e~n c\'en conside
red as requiring exp!anal ion, il wns sOlllclh ing lakell fur grunlcd. Fortunale1 y for 
Ihe cOlllcmporarics of Ari slolle, Cal en, Dernocritus, Pl o!em}', ele., Ihe)' did 11 0t 
' unlieipate' (as is so often implied ) Ihe latcr ¡hcorics of ¡he lith, 18th, 191h and 
20th eentu ries. Fortunalc, bceuuse had Ihe)', t!H;:ir ideas would have been quit e 
unilltclligible to thcir fell ow men! 
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CHRONO LOG ICA L LlST OF WI{lTEHS 

.<\lcmacon 61h "cnlury n. e. 

Pyllw goras 51l1J - 500 B .C. 

Anuxagoras 500 - 428 B. C. 

Empcdocl,o._ f 'lO - ,135 B.C. 

I)cnlOcritn. 160 - 3iO 11 C. 

Plalo ,127 - :l .17 B.C. • 
Ari>!ollc 381 - 322 B. t:. 

ThcollhraSIUs 372 - 288 B. C. 

I l c rOllh i lll ~ rr . :WO U. C . 

Hufu. n. 50 Á.D. 

Plo lcmy cnd of 151. ccmury 

Hero SI. ,:",[ of Isl. ccnlllry 

Calen 12'.1 - 199 A. D. 
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