
!IUIBlIlll1l" (1I,do,.d 

:.) n~""'IIII\I't'L·'" 

1IfW.lR,.1"':a LlK~1I 

dtlllJlU.lltJI-)l ... 

(~h"uo...al{ 

..,,111....._ ..M1J"" 

."f ft/l.l~...-.I..~ 

1~1 l. l'I.~t\ l'''fl 

let!lR.~\IlIC.'~1 

l' ~nll' (...ou~'''') 

\lUlU ,11"!1L (~p •• 

If"'''n!wa.UI .• 

\!UfII"--'lIl'L~llU 

tIlII1.lIl~o.l1(uopd.,,,01 

",,~ml.lRL1I[TJ. .II 
(UOlld.".d 

,¥1"~lllllJtl~ . It 

( U011,.NJd 

lU\I"l'llILUl\.1I .• 
(110110. 

ru..lIn~mILI1LII . III 

(1Un01 J.tlllJ 

ntrn!,~n1JN"rt_1I 

'~Ir"IWllI"UI .• 

r""'''"~'' 
q.u.~J!U-L"!'\,Ill'" ""{Ul1tlU1l.p1rlWl._1I 
ur::lIIU'••IU.". :U,. 

ualll~ .fUJI. 

P'~ twa II. .uunLlNs. 

.IW!" lwa ~ :I"t"L 

...~ I~UHIU'M 

qrt.~ n~1 ~ 

_ ....1111!0~ .... 

k.....us..I".........1Nli
 

~M lOfu\lUOfI!l' (HIlI 
U ••() MIll _ tt.f11 

6~ ....... 
8­•••• £.c 

L· 
c."~ •• ,, • 

• '29&£9'
 

£. ~ S LB'
 

Z·E 6 Z·
 

"1"tll'L""'l n!J l. l'I.!t....""'l!)' l. n'......~!.. :a 
11I~tJ l\oI,l1tY'lt.'l"l(lu=t~,.nfllt" (In,,~ 

Ianal'" pnpuu_ U_ll"$) ,,1I111nlll <-41'" 

lU,..t I'Il,."...Wf."!""!>LUl ntlUltnntp:< 1111 1ll.1I 

"'1 '"IWfI'l,l~lnnSfDtlUf:lL."" ~nll' 

ILl!"MU II: C"lJlIIU1."ItLlrI1'IlIlnIHLu"fllll.J!o~ 

,!-n••lUlI1lIfIl!lrt,l"I...nl"L)lCI~J '''Sll~ 

,,1I1t1P!'ll'''~IU.!'U IWt.& Ip......IOIll.l/tYlWnll'II 

"!.lfUU\l-nr.bII!"!'NUJ'll,.II'!1I ~~III< 

",lNs."tllUl.lRLIICllW"lI w..Hwnrl\!Jl~ 

-!1IftJ.UlAlllllllfll\lllr-<l w.u JLt.....,111!' .P' 
.....1\~l\(u...tlrln'GMlIlt]'l4"lFl\.n\l.."P e 

IIllra..'"!t\. III1Il1'u QlWWIm..t"'"Ill"l'ltllnu.u 
llllll.,"IWfI'l,tws,u.u 

•	 p.d nlPt~ L l'I.~!UlfJol1l.t"'t" uors,'" 

t-nun nIP"' "1'1ttt.~'"1~11l C!lllt '''~'' 

l'I.llUftt."IOIll.IR.!IIlIelll~I!tf' (PlaU I'"u,,,, 

Jo 110'''. I.J....dl"d) lWll1lT\l1l llUII" 

lip'" n'''',","IIQItM.tlt'''~lUllU.tIl.!}1I~ 
...,. (....o~) ~lIWIn1"4llru~.~ (rl",a.) 

~,~C. '_IlI'Il'l" lI~lI.H'\"1''''lIlIllII\lF• 
(_TW1'" lu.U) tllfUlU..II....11ll.1I L!-n~1I

....'''1
 ('"l~~ •• ) l~!-UIl!"...rrut(II.IUYl 

1....................lUlllltll' tp.a "rm-S"l"llll 

InP."'rfl'P"".1IUf (uuo~ {,"nel"') le,,~ 

.......... (.u... 3Pdo) lll1llla'a~DI\"l" 

.-no 

•• 
tllI1U.utelWl'lra-~.~""'''I!lJU( ....p ..J) It 

elllUlllUltYII (S""",) IlltVn::lVll (n,uo~) ~II
, 

II..W l'lIfL lllt~iIIIM~J:L~~III 

~'HlII a.\~' lNs:"f1HlRClU 
..........,w
 (".1Jo, 1".'.) l-.......,,­


~n.I\l.. ~ •• ( ...., ... ~pdO) l-"~(I (.L.) 

1IIt'Al'laAl\lIl.jIlU,l'¥n.t ~t"'1'l~"fl 

...ruUJ"LII<Ua....UI"lP ~-... L.f l. 1\~51 

:l1i!lJtI (L~'flI~'t r,"UHl )\__jft.1Il 



• •

11l1llmJU'"''lu'h.n!f1 

lUI Nroa llHllj","; OUI I 

ri1li\lH lUlln1111.llflil" 
1l1l1.llllll'Ul.lllll ~nnjllil.l 

m nril'II"'1IJ'wd'll.l" ifo 
l1llIliu.tbJln1rYIl"'1I,h 
11'lnad'l1.l1 ztU,.n,mill, 
11ll,lll,nllill'll_'lIHIl, .. 

liuoill'IM"-VlOI111lo1 

st.andard visual 

nalJlhJ.li1Ul'll il5rllU 

'N 1 flu l...l>iiiflll11 

-
:a~ 1
 

3 "2 

4 -3 

;2 -4 

i& -5 

•• -6 

• 

li'N eo<> ~'lI\i {luun : ""l~lfWilllIJ.d'»\lM 

IIiUl olO."'NI'j. ll1.lutlunl'l! t..,l"iill"\V11f1ll#iu 

lMlIJllldllllltln'WJ1Ollllli iI\I l> \WI ";0., 

+- 1lluHll,",lIll1lll i~ il«1Inu01.11" lHl'lll,hliuU 
illlhu ''''11 ltnl~uli,"n'Uf'liuv""';1lI1lN ."/• .,, 

_llll'j, G'I1l11w..... " it""~Il\lll nftn llmnl.1l'Il'" 
1ltlltl J' .l> lUI'll utill\l\fUIl ~I1Uol\lll:lllllli>ilt.'Ill . ,
fIlqlUlltltl l> 11., ,zlih lU1Iu'1Iltlll'fMlfflllliU 

'lIlIl' 1IU'IlI6~lllIal'N~"l.lH-.mrlllll...1l1l'" 
IU "lin!" d'Il1IW~lIllnNJ~Itlv.,.. lI'l 
ntIl_llfu~u,z ...nil ./__ "NnIIlfli 

dI/l'We....''''i''mli1J~;''''lI''' "ul.ln-lOOl1 

....&..IlU~ 

•. 1I'llmmlvJlli 6'1l1 'l1rnirill.. ii.-il 

"",nflilll,j'\l~,zlllil'" (~ 'It1n& U"3U, 

fl.o&er ~ ....nt) 

10. lIl11'1lll1lhin'l1,lIIlll\ll"WIl..u. ( Ilud 

OIlti01l) 

•. n"Vll1ll41l",",'N"IlIl.II~ (l.4:i>l 

Pt~je~tt.oll) 

If. lI.....11llllll.lll~'..uMunill (Ug", 

,.«epuon) 

If. lUn"llTl1ru4Iiu4I1iull""1'N (no 11lto. 

lOrnpti0 II) /leilfllU't\lnl" 

llI1nHlllill""C/flMlni _ulHl~ 

• . .l'ltlljll1Il14iilflln.11111Ii,n ( ocular 

udu) lLIi lllnfllll 1I11"1fI1 J1'fu'1.l..1 

(nlnou) d'l1i"1oI ,hlulUloIi'llll.lj,..,......nnM'n 

,lIIiluhlll'N~l00"'\I.l,.. "111.M1J1lli6uJ' 

"'Ii 11.......l~ 1 l~iu "emwn (~.tann) 

idlltll'lllm..n'lju "tllflW (~orn ...l leu~ou) 
i.r.I~lil'lIfteenll.lJli"\l.l(vllreous 

b ••orrll.,e) 

... n"Ul"""'11Il'nUl1ltl~IIHJ""Mmn""1 11ft: 

MlfIl olllfl)llJlI1WtI.l~Mll1Jj iUJIll!!i1l iii IoIAIl 

1~~'li,~1t!.-du (myopia) ft~11111 (Ily 

pnopia) 1Il\~1lIIll16u. (anllmn.1om) 

........ ......a..
 

....... ..,.......,
 
ll.Il\1Ul ......llIni llIIol1Ill_'Illlllqlfl11 ..., 

1f-1IlI\I 1l"'Ill1l:'Il\illumnnol'l1l1U:1tm..l n~ 

"'1l11DJ1l: IhlKllII~iifllwu-.il.""l\fI" ~ 
n . .d]\III.........1lli (e....ropl.)
 

IIft01IdlJ'lllollW"Wl'Hltjlnll ., *" lI'1llHIIU 

m=~IIOI""I!Il:lIm.n 4••1IiI, Wrl1Mnlliifll"'''.~ 
lII!I~ (.dra~t1'e power) u'Illllhi\.l 11;\111 

1IU'1Ol'llIl-l'J11fl1 (add lenlth) 1I1111hi'bJ(.;IIoIi~ 

lilluwlllnH1I1IiI1lIll ~ 'llll'illflllR1 ...... "lI( • yopi.) 

",111 11. lIolt'l'"Illl'l.JlJ.... 'IllllIllI ztl:'llllfe1lilt nlfllll 

.....~1lfl111~ .1oI1I1ll.-.AllihulN,l1lUll."i. 1\1 
l:u~1nif 

l\l"''NflH!'iu VUJ t'l'1rllii-m." ll'ru H....e~• 

'IIe-lOl :1111"1 II n:ull"')fllllllllinil\.I II;8~ JlfI,.fillnu 
'hi 11M. nlnlll'bJ"nlll1'oMitN",l i tlIft.IlIll'1ll11ll1ll' 

1111 (h YPE <0 pia) l\1l"'lm!lJe~ltlJl'lnn,..iMil 



......~ !J1lS.-r-.~ 
·'t61 IIOTTIP. 

1 ·"~III'''A l"lU~a 

1I."POIl 'y lquO$ 

!,..ft\~ 'It" 6 

.~IIJlt.tl""11\ 'flO n,-.' 
W1K"I'll.1'M.",nlJl'..t 
til !UplllU'nl'" 

~ l. WLA,ten 

At\Ull: ,''-tl'll "nlJl .. ­ ~Il""r.t\l!'l. ._ 

tlllf;\"'""" 
U'\.ljlUo--1\ DII.Ill ..\. 

Ipll_tH"# 

i"" l.lJI!'" .,.HI/'ll\. 
)111. ,..1\lMlLU·" 

l'LIaI,VIl-.."", 'IliL 
I.f' r'"f'I..fIQlllll."Aul!!'* 1!U.RlJ./."'" l.lllllll.III111L."!"l 

lLlIlIIll!"" ~1\It lilll,.u .....1' In'I\!lU~·. 

","nl.Jlnl"U 
IIIl\tpf "'"~ (l\'r-lIllUlt..Ri.....JlIUl.lqlr.lll2t1' 

-II' 1I..1ft!I"'I'O lJUI'lIl111Ulf'.JIII"u..,,·.. 

,1.Uf1f1l!l "'1"""'­
Rl.f y ru,:a.liltllillJl,llU u.~fII'lnll'l'\.lJ'''1

"1"Ul.Mu..loU.-...ou..Ul1t.""'--IllJil1.l.jL1 tWtI" 
-"'-'Ut\...tt1.4UJl_n llut'"...~UIM_ 

WN..M1. .J)AO.iu\IIlu..IlU_ 'fIliu.u·• 

~1lUIIilPf""!*\.Illr.t""'!' 

"".1. 
~''''1.' lJU1!!'tl.u n.... n.rIlr.a",,"~ ..~tL"'U 

Ul Nil" "it."" t rwt!>!'1.I.UR!Jt""IlI.1ronl!"!l1. 
1"" ItUIUlflt.lII-lIIoIIjoIMIItJII tJLI'!MJ1l.II"1l 

lllOll.~ l(~lll 

lllO lf~IJIOt.R..ll<Oj!l\lIl\\illlI\l1 (l1l1' II AlKlq II 

U01~lh ~010~ PU1"bo'j I1!Hl!~II1I' 

f'I"lr\l..."t.~ r~'l.Un-" M"~"i'"UutllWllllf1l~ 

llUJYI111 IILA.lIIoI.. n1."~1I1I'~1l Ln'lT"tt.JIll'lJ1l.11 
(""~Pl11P 1l0llliA AOIO' lUlU,I1IO') 

ttt"V!"lllrmUC M'1l1!1MIllII l.«.!"1I[1.J'"II 

'''\I't'1.i1Ml''UC~ '~lilllrlll[l"'''"[I'' 

nil) ...03 "IF 1I.uq, 1I1I"1l1t!IUJIII'1't'II 

till. JVl\lIl~IIU "till' I~' ...... '!! 1Itt-.. 

•.'-laoo)} ptl'U.Ullli n~' tIl""'flloV 

-.~' tIl!!o',,"IP~I'I¥U '",'PIIIIIlIJH,. <11m 
·"l'll ..... 1Il1UWPIl"r" n,.. tFIlJII"IlJ",ra 

I, tl.JootnnlJllL= M~IUJ L 1'l!"~"'1' 

I.... r .. .., I. I'lJtlP~"~"" pn.ou"" I 
wmn\ln __00" I'lpIUIiIt""'"Ii"U.rJnl.I.ll 

1f1lWk""1.Ill'1' ,,,ntllt.ra.l1n,,um 
(U"'PIITfq ~010)) .......~;;;. 

11"4'tfU....Il!"9 fI1I.t'~UlHI"" ..."1il4l loK 1flI8" 
0'
 

Ul~lI ..lIIAluon.l.rij!I!,.un~ n.... 1'l!IOtll'JK., 

N1lUlIpoIII!'AlIl1 It-)/'Inlllflt.t p.IIIIll yul1flo11.. 
'" n n'.UltUULlt'l~M'"'" Ill. 1I~""IUlji!tt 

~1IJr-..lllnlll "tllC.IUlUr...._1I 

'"" ~'L'!"\.'ill.nll)!l" U..UI;!!lLll 111/". 
.1l=.fWSlIl lP • n~n"..'l~fIA-IIUjll\l 

.~n.~," np tiUt' tllll~IIoK!JIlli.Rll'\

n_ .....l1li II' AolollurltU!'''Yl tlfUl 

I1Inat\ .-.lI:tl\ "'fUI""1fa.l.... 

Uft.ll Lnr-Ht\t~tRt.fI"'UIlll~ 

n;u"l!f'J~I"'~~ O: ••lIu••"euo, 

u ll~UFU l ~U"'Nfl!'l!'i(.IZ"IllIl"IiR"''''' 

~lIn ('Ull1 "'l\l0~) lI!1'!'.!'n'"'111 lllnflt Ill' 

l;'l!!II1:tI.UllloWn 1WU~~na"Mt1.~ u!'IIlr 
11111 rln.t.M.llt'", n¥u..!'.n....""", ".lIll1 

l~'~ .'LALlTI.blIllll!, rn!'U"l!f'Jr-t!"-U6 
~"G' 0_ 

"~. l~nl'll j"~'I1~ 0.·. ",..lIt.UIlI!' 

OCIII "yu'1II.1I \fUII!"J iOl6"'"11" 00·. "!l'-"nlu 

n.'" 1M".nllll'"nQtJlISIRllt'2et1);t1lt'"1M' ul'n" 

"fIllJlf'l.!" 'tJl'l.lIt.lIt'"~~\.ljl jlll'fUI11Il" • 'f~\l 

~~.,.nll' 'FJl!WI'11l "1I'''l~lIln=l llll.J.ln 

lllUUl.IJ j'"'IW'lIl ' ~l""lI\Ill!fll1tJJ.lfI"~ "Ii 
0IlI JtI~l~<Il6tl\1lt'~lJl=:ltt Illl'lotlt\lI.l"U) 

lllfl1nO'Ilt,"1I IM'lu.ntUl. 
flel'llln <­• -i'1I1 P'1I11""ll"'.\ll-V)jllll'I"'III1" 

00·' t.\ll-V'J'I'~ 1.I'.!''''''t.'t6fn~!=,,1IIlU'UI 

jllll'(W'If\.' "l'"1OIJl1l[.1l11 " ...' (Ull!olP) i ....• 

-(W""nlPlkr'IUJI"" .!'''lI''''''"fI.~U.~1lfl 

IIIl'lUllUllIlll nfllllll.lI!lpl.nu.uI\"....rut 

tUJIu""l'"IIIQl....'ee~!U' 

"""Jo!tllWllltllMm\l'!'1'\II'-'¥lJl1II\ 

lljpl1l.lflL ...'UIIUUlIU~tI1ll'''lJ'~ 

.1IU..tut •.....,lnu....... ""II. 11lI....... IIIU.~
_oc. fll,vullt1tJp9u,,", ruLTMt~IUlU JIIl1'IlI:I 



I 

...ss)

.1' 1I111'1WiUlB.riILI 
otoo-_ \n11011l11l1 

IiIMtl'N 1 ~ • II ,M'1l
 

IIIl'ivu1tt.ihlllllll'll11 Ih
 

i...a"..1oI.. •ot. 101,1",­
........I1\1Ill"','-O Ii•. 
1'1'''1Il1\i, (~_) Illi ­
.1\1 011'11.\1/\1 MI. 

Iii,..o" CO'" ~.u 

,tI iii IIIhIlMII'l1'u\., 
• ..,.. a!l\W'lll,.:n",1JIII 

visiOn dUlcl.lICy) 

~llhllWl'l'l(j 1flUilo'l 

,,·l1nlled l!1111l1tJMlA' 

ed color vllion 

I\lflll Rlw.l 'tIAfa.I ~l~ ~, 

ll'i'fl'liuAllluJnil 1If1~ 

."i1.l.h.'l~\I IIIlM'lO 

l loiu ml-vmll t'"l'litn 

__1 
rllI11fl1111!""'1"Utl '\Ill·l\Il~ 

uWlI-mhbh'W'l'*'''-· 
• .,11.....,..,,1I1tl\l1· 

n 1111....1.......... A
 

.,i111111 a<mu.ll/ 

.1II1.,i1\l -i~ aQ 

...1 AlII11 1(111' 1I_"etl 

VYIi :iihn,,"'lKuetiloltlll 

,.
 

Il .omlll\l.u lfi.lfa'l(jll,l",,f,..JIl:lh e Ph .; .lIill,ntu....1IIIti".lfl.;1nIli"1I.1 Wi' 
'hl~1iI", r..<li.Ifl1 III1t'hCrU1lIfI, .d.nnu1"d·. a:JllfIiIV1lIf\~ IMllQ1ll/1leti'l 

e.n11l/eaIlUMl 1 _I", lfl\lll'NvM1' MllM\ll\I 1 th1u-n.-" 
leiaMIl \I_n.l,l'"'-'nnulllllA', .1uhllitMl ot. h.w:hlvn'il1t8"l,IIIllfnlf......llaltllit' 
iIuw'Il1ll" hi'mnU' 41llHul'i1l:i\lIollV.ft......''hiiionalln.. 

.,. .1IitI111'a1Ull~dnli'lltllllilnld.nl1\l _ .•d.oe"Wl-nAlllnolwlfllll .'I't.1 _'" J.., 
-"'\I 111ft :lOinuwnnh 1_11MU'IIllU1 Mr. 1MA lIllilOl1 nh fll111fn..,lf0Iftl"'" 
_\I1na , il:rriin.';~• _.e;i.ot.lIUlMllV. "''''''"I'~. fl'MM_ 

..1wm:lini ,nliJ"""IlIrId"w.q..lh 'hi MIlll .llfl flllllfn..,...r0lfIlM'lllllllt.lll:t1l:l1 1"11: 

"1Il1I1iN\fJ'anl~ \I_Wifl,....-.JrNi 11ftiMft tJUwilhu......,,_,. 

"" ~ MiM11llliM.b, J"")'Id'llilW1lUMuil .... I...i.iWt.u·hiflfl"WlhJOil 'IIlrllli, 
ulluw.u M1'III..tihllh.", i11lUKu11l1rw w......-nl1wnil 

.,llliOlfJ{n'lll"lIIil~AM 'III 'II M,! 

\/111lo¥lW 

dUll 0"''0111'11116 tll.1 "11:\111' .~iu_ 

:Io.-Ib1 A, P1od.ro Dphth.l_oloI1 2..d .d. lutter ..on.h. LOIId"D,I912. 

DlIllel V.lllb... , TaYlor A. C....r.1 Dpbtbalaolol1. 7tbld IInnl.. Aua.. 

IdWon 1974. 

,. .qllln~ .lUIln""in'l~' '''10011,11". oU,")'I 1IM1~ ...... 




