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n arch, on tém val ue-of the- angI e of incidence i and on that of the

eentral5|npact angle [err]. - . 2wm=r+2arfi the main arch i ¢

rcle, the nu ‘N. of rrrpacts bef @r@.eppgence 25 are Obfs@)i ned by

I tothernteger g which-ié the quotient of{{i ﬁ err [err]

ndt he val ue [ erit]s shdwntinEigheed thabthe ceritral @ B,Qlg arefegyal jo 22

) N f thet =
ght ray on' ahd%&i?fhﬂuﬂ; a%gtes%, f’/‘é‘r:fjt ng[gdggualga‘ |rrpact.s. ? It rGray

5

Wi t t em t hat [er r] - w,+a, 2(w(+9¢,)3(w+uh 35 o 10
35 and .‘ [err] :
pr = l I ght rays rﬁ?%lwglgﬁﬁg g}?o lgél gg}lm'tgr&gt fhg 'aﬂ:‘h§ Stﬁxh{eﬂ %Eﬁ/ée@ihe lefet:ﬂr‘ge nt
tes . fromthe’ eapdndi o?— di nil @fleMdst pSibtGORinisact Beforé ayicrgéRE b d or
n 40~ -Figtkha ernicddasaeegiral impact ingiecase dénoted &by wepossibly followed
1% . 61s . ar.index, said index bemg that of theé cc responding f'Ist5gBrahg5)act angle of the 15

Erhtezgtd: i kS G Ep PR oo yRal e’ rrrrrf

ts within V\/nrc n each case the angl'e of incidence and the

___posrtron of the source points on OA can vaei<rcdn be cal cuI at ed. f (& t he. two

condi ti
"N=3
[err]~
- -poi-nt-

15 [eqrf] T Because £

3 A )

6 d 2 R _ o
__r ene | [err] (6a) and. [err]' : 4R[erﬁ>l:§l _ | [ergl]) [err]:

[err] : . lerr] N:4
20 [err] For the tvvo rays orrqhqa@t ng fromthe same(@Q)urce - 20

P and haVI ng the Beoats :he various pgnts OlepaQtCAf ens%%e’lhght ray in a path through -

the cortical region are separated by archs which are equal to n—2i, the number N of _

, . - impacts on the said path depend on the length of the main arch, on the value of the
~ . . . angle of incidence I and on that of the first central qmpact angle w. S
: a5 If the main arch is a semi-circle, the number N of impacts before emergence . 25
' B are obtained by addmg I to the mteger q whtch is the quottent of n—ew by n—20.

N-q+1

' and the value ’ of the last centra] lmpact angle is: K

- w —n—N—q(u—ZI)

- 30 e S The larger i, the larger is the number of lmpacts of the same hght ray on an‘ 30 o
.7 - arch of a given length. PRI . , )
-1t may also be wntten that

: n—-—21 . ¢

35 | - YD e s Ga). 35
T and . o : e . -
o ’<n—'2i‘“"' B "~ (6a)
For hght rays ongmatmg from source pomts sntuated at different distances
' - - from the centre and for which @=090°, such as the rays LI, l';,P', or P.,IMI wP’bin ' O
40 ,Flgure 1e, the angle which has the value _ |

i
S anahe




-above stiéat"ed condl tions - .
gy (3e) [err] '( 5’0)

- (6@ 25 'Hg=._ o [erﬂ
STRERE B 556 495 S oﬂ Lo

ngle of. |nC|dence
erther [err]

OI’

q-.

Ao o e 2 5, ¢ e A e bt vt A e+

[err] and [err] can assurre onIy t wo reI ative .

- (11a) this case.is that of 'h
[err] (12a) with [err]<[err]. This cas@s

Flgure Ib ' Although'a thorough geonetric study is not
; 4 spensabl e for the use of the ‘i nvention g fgw equatr ons are g| ven belﬁow
V\,h.L‘gh hay be LURofilemed D il S e ; .

“that. of  Figure |a, fwhereinhi tlthe angleléf ipeidenke. Fopmechtrays # ¢abculatiph ofiohigom the
'equat.' bns: [ err] condmons (9a) and (9¢) gives: : - (I'1b) [err]

(11lc) Jerr] - (11d) 15 . ' [err]-

C(r1e) | - 15 [err] : : }hﬂ‘gdjgp¢ﬂrr] (119). [err]

~(11h) Jerr] - (11i). 20 It mnll be- obV|ous that 2he fol I owi ng equati ons
. haye: to be réali-zed: ‘s ' 20 [err];~otherwise [err] woul d-be B
];Iarger ‘than: [err]-2i (11f) or. the- nunbenkgﬁ_l ct® of the ray | would be.
g2, [prr] otherw se the nunber: of i.mpact s o t He pay -2 mould be g (I1k).
JFlgur b shows i n. partlcular o Tays ferr]: and [err]“25 otk ginating.
-f._._r}._-g_rn.a .source goi.nt -[err] with the, samey a:p‘% e gf_j fici dence Whl ch.paths:. .
25:tr-gyverse. through the cortical regron an energeg the forner ab?gr three

'”|npaet and the second’ after two. |npacts on Fhe, hentspherlcal T

{[err]y 1= 2) Adtow be obV|ous that 1} % 3 z[err]. and Terr]. mhlch
~¢hatacterize the Irght rays’ [err] and. [ E*%ge‘éﬁne deflnltrons as'n-[

before] only. the val ye LS dlffere T [ '

D m h le of
fereT f12a) the fol by sfﬂ[t ]r.‘%;f‘l‘ trh:rra:‘% an ‘eii:]‘%?a?eé"ét?ﬂ‘téﬁ&%of @,tl° ferr)

J(12b). [err] - i ﬁ [err]
o(12f). err] (129) Lerr] a(@ﬁ](G{x)eanﬂ]w'>o A (12|)

g 1,566,495 v R e T 10
-8 [err]. (1&?) mrth the Pbﬂlomrng conbf?]ons [err] _°P<;' (12k)
121y | 5 | S |

| - . ' R° 4R
T N o _ N_=='-2 -.30°<!,<§4°" - —<OP<— .

S | R : _ L lesl -2 5
S N3 e e TE e AR
'. ’ . | PSS =_- - 54¢<13<1—4': R <0P<0,89R .
T N=4 .. e _.-I-Z<1=<70°-._ s --0;89R-<op<o94n
\ ._ ' '.-' : . For the two rays ongmatmg from the same source pomt P and havmg the same -
A 15 '-.._angle of mcndem:ei SR e Ciie ar SRR 15
/ . R N -q,=-.-'—-.-—-_—-_—" "(]Og)_ : ,.: .
| G Laoby
el t5~---[‘;~“ - R
' ,—n'—w,-q,(n—Zl) - e (10c)
. R e -n*-w,—q,(n—Zl)' SRR "'_'{'IOd):_.. :
- 20 with the above-stated condltlons o B .20
) _ _ e S
: W<— - - (3e)
- S e U ST omy
|  0<2a<n-2i s
: of <2 N O R
25 Calm-2i TR T (e .25



T ;5 [err] thrs |S'a'mho}e nultrple of 1/2 ' _
e err] : . (13) ([err] and [erry;beung the nunber
ihpact.s. of the: ravs LeLLLmandﬁLerrl qunPFtiyelyT~0LLgLnaL+ng froan
4np- the sane-angl e of incidence ), a crossing Cof said light rays s
a ed at "OA' - and the tmn rays.of equal angle. of " |ncrdence ener ge '
;_coIIected in the same point.. In that case which i.s”.not. shown ifY)
g lerr]. In al " ot her cases, the radys having the sane angl e of i
4 =nce and originating fromthe same sga&ge poi nt energe in two 7
efent poimts, for exanple [err] and :
‘1{and [err] I n Fi 8uUf givéntangle of incidence, g, and q, can assume only two relative valuet5 These

‘case,. . for a-given angle of incidence i_the por nt of - errerggpce can
r 20 be- si t uat ed-bet ween the point . ‘=‘f‘faqthe point -[err]. of whi-ch the
di stapce R sin it chid & RQhdrtof [Figufe] ldl S equal to OH, the distance betvveen
t'hHe céntre OSand tbe chords which are traverzed by the |ight ?%%

'-_,.questr on. ‘Because' each Irght point P is%H®2*sB8rce of a beamo ght rays

drfferent zg,th < ﬁgisegseqjthhnsﬂﬂgj}eqb Bt wi bl zbe-obwi ous that- al so
he candi.ti.on. zlﬁ,}th:’lghaahoredghgdomaﬁc ﬁtody ia ngt mélspca le 0&#16 i"#c‘?fdh‘hce

_"----tm_s eed not appl javensionps fevpequal SGEW Wipe %‘? tiNg ,ra{na ' |
:poi-nt-JP i's ségtter &di 'ﬂf;\g‘ﬁ ‘p’ a lrpgﬁ‘rss 'Stﬁ Fiia nsflgr g ult theré
is nermage ot the pornt , ¢|zg seureernthefermof’arod is
pliaced 1g: C ' : anvak+ ig- QA in the. . -
form gf ,a roftwhi ¢k 18 ot ad .‘r?r‘ra T —30, Each ; dWce Pis
t he .o gr nof a beam of Irght rays of V\/nf"%f "the Zndi e of .incidence on the .~
-sphere in the plane: of - the dr:awk ng- var,;,,-e.s,,_(,‘;_f_q(m source” "--‘t_s ryal |-
.di rectfi gns) - ‘bet ween.'zer 0, the“val ue 6f{he: angle of: IrICI “déncé ‘of the Ilght
-ray PA, 35 and'a maxi num-val.ue. whi ch. @F’O‘bﬁ'&l(ﬁé’@ for the norm;!l q i ght ray
- on the dianetgr . 35 OA.: Such ‘a i ghf ,re S8 between thepggurce - s
theredf and the first-inpact thereo?’ L'(f%)é'k%énﬂla%gtl on of thee(pg?h -i s-not
.:-shovvn for. reasons of cl arity), for ex +=g:ure I b .at” [err{tlDThe angle
- of inclidence [err] .thereof is t he maxj mu of .4 nci dence of e light -
“rays g |gi nat i ng from [err]. For thr?‘T?n]I?ff’rl?qaq)( and 40 ”142 first
central inpact,angle is: ' Qo' =2+ 20—(2q+ 1 )(r—2i) - (11h) . 40
[erri pnd [err] The angl e of |nC| dence of t hg - otFT | i ght -rays g i)gi-nat i.ng
_fr__O'-m'_a gi ven “sour ce.45. .~ :point., . f-orlux 2’aecr ‘eases. .pr {Jr essively .
~on either. of gpi-d ray il 6fllrl]e obvious thﬂ@h@?&wivﬂig uARnfhdve ¢ Bes@kzedOn the ot hemp
hahd, }he val Ue of ‘Sai<pBxbiiiwisang| eotli benkigdetiae »-ai (1&3 onitkenurher $6si ti on
of the source POi ntlmowttbfethﬂlaﬂvflﬁmd ¢ g2 {31 ({] val U de reas Sk 9
T, 556, MO5 . - . m,) a?b er}:vnse the nulrtt\bexio t.mpac o i ﬁp);pOI nt P
T b WO’ rays sl 13l 1a :
approafhes 0 ¢4 or Farrgnlaﬁ.é s RaR Pyeith dhdeme ab a‘oﬁ‘nddenne;rmmam e’ 25
“the. sojrce- por nt. P tegy Bthec bitioal régianandieméree, ih\tdomn Gfmg ?Ib ’“t _
ree
nt

[err]/p). Frgure. 1(:"‘%??6 EtWo iggpacty mggﬁi{ -
posi ti pns. [er&é] 5 ggv 9%% oﬂ%ﬁmgﬂ?ﬁ es 'ﬂf@, V' OUS from
~the:figures . tb@t t he  gnghezade! m_‘_ whiel QL APacs eza)thea oﬁrmgre};uatlomr easebefromso
'[err] o ferrki =T _.k.:,._._t. fol).QW. & éj--gures are-shown -
i-n:‘br.oken - liiries:t he --ser—n i ) :

[err]‘)er ng t
the rre?
_el'enent

of 't he: .cond_

-

| : m—n-@,—(_q D) |
_35_- P . -w,+w;.;=n4d;(7;—2i) | 35

o R ..wz""" z"""‘(q _])(7:—21).

- o ,—m ,=n—21-2a

P e ot 4

w 1+m z-27:-—2q'(7|:—21) o

- Zw' —n+2a+21-—q’(7r—2|)" R

..,, can. be det etittiened by t heir distance to the- centre [err] and [err] 20

to .



n the cortrcar re _on 4 forrred by th_er crrcles.lla and Sa The e
3'a, mtersects the naln drarreter AA rn the Irmt pm nts L and _-.r_;--:_'

j?[az?-fgjtgert lrnes. and are. syrmetrrcal \Mt-h respect_ 1o t.he sem»c.r.reLes Ia/and-3a—-~:-----
-or -thé| other.si de of the 15 ‘dianeter AA . : o
A5 Eagn li ght ray, :for exanple, [err] ori.gi: nati ng froma ‘poi nt of th BN
Fégi-on| 5 of “the hem sphere 1 1 which is situated wthir said hem spher@ *
Himt Surf ace 3 i mpi nges on the: ‘hemi spherical surface 1 at- an angl e @
i-nekdghce which is smaller thanthe lim't err So said light ra

. enmergdb from.f&.e..c.o.n.ducm_el.emnf, S cﬁé}?gA%L ’m] = e :y-8

S [érr] Jand can be reflected:only.in: Rhg=predheln’)oi-2R: conpl ement€@2y 20

- metal.lll zation. Each _.ight ray originating froma point,  for exanple [err] -

~ whi ch-f{ s situated d’ﬂhttﬂ% ‘f']r" "ch'tfg'f%ﬁ'ée 3 and_whi ch propagates tangentially

to saig limit surface, i'mpi nges on the tace,dzaat an angl e of . |r(ctzldence

~whi'ch jis equal to the limt angle [err] in a point,:for:"25 e - exanpl e
Cferr] it forms the Iimt ray whichis reMz28%ed again at- [err]“ﬁgf ofe

:bet ng.{] 25-col | ected-at™“P* The el ongation’ Terr] of the ray [err] is also
~shown {t i brokén |ines In thetcae ifi whit 2is a Wheleatvitiptisof trersnih agtreloffteranglese cand

tangefjls to the ci roths&a whele m“l“l"et‘ﬁéﬂf(i"r%'i andain thigh' hepgesy -angle [err] of
vatwe-|[err]/2=[err] is- termed [Erf Q m[%’sﬁl cent 1 hEct angle
Lefr] gl 5-dendted - by [ [eril~a simpl e Larcarati on; —SUPDLI@S -;drl'st ance .

[efr¥ |between. the deittmgmbm%?‘tmhei mber of nmtacterpért and sf],, Pee l:r. '
ray. - Ijn the cgse ofOrigHating 2yigg "ﬁE@ ?ﬂ? g

bet weey [e”]ﬁgnd (¥ dcliver “ﬁauqﬁé?“htwéaeté et tief a@ﬁre s
2€q=1){| sand [err]. &=, el eoL-m,gonorretrl ¢ calcul at I on |ves err :

®h ,-,:_| s to- be not ed tihall o&l'%er E‘ﬂq@ !thYTE ﬁﬁ% Eggﬁgﬁ?@[“ ?gﬁ%"}p#yngtn “‘§0| nt -
enell gence rr] oot RE L | ghts
‘rays. offi gi nat Ihﬁg f.rom 'él@kj? &i@ bl 'ﬂsutamedmbea Weesnte and A ener ge’

on eitler: srde of - [err] Since the Irght ralt%/ [err].is perpendicular to QA

t-he ;angl e -of i nci dence t her eof. 40 - #aki mum and: any other- |ight ray
~.0ri'gi ngting: fromL and- propagatl ng tht lM,-ZI)O pl ane of ~Figure | c inpacts
_on t'he surface 1 ata@n angl e of - II’ICI dence |ch_ |s srral ler than the Fimt

S yBE IS ‘shown in Figure 1c. On
_ for’theray[err] origi nating. 45_'.
~fr e sour.@e point. Iﬁhnﬁbisel&blefhlmmt@eﬂ' icidence ithepdmtmf emgecm;b cdn mgvert he

. outer -||45 seggent- o‘Pe -tltheteéib "e‘he pyint @ and the geipt R'yef, th d't A %ﬁg‘ham

poi nt- ff the corticlf ;(;Fg tltt'; 1‘“‘]‘: enADs °°“ ePad Yer ed
“openi nf] I | “1i ght raﬂe%au&% h uﬂc@oﬁﬂﬁh\nbﬂ&hﬂrﬂyzﬂﬂwﬁg&ff&knﬁl de

of the nor rral 260 th%gwsambnegzgctfhtwﬂl obaowkthmmewh%gstiogﬁmcg%n%?a%? on

“two_ fiflst i npact I E oftingidenes; { p

“ 561 ht s|| for V\hICh tfﬁé%- edf er a%oél‘gg? rod There;sﬁn% rﬁagl exl' ut 50

- The It ;ht rays whi ch, onhgigﬁtaba-cé rnal‘iafbﬂndfsmdﬁstm“pmalnﬁgm;;hhyudkahn@n is
“situat §d - = - widlhin- m@amealmm i thetfwel gfaa tpdpwhichol @nt. spimage Pt the agdtikend of3°
‘whi ch flhe i st poi FUVSE imacty ORERANERE by of ik aﬁctfwcreﬁ@atgeotsald :

two opgni ng TEM T PR &e'oﬂﬂid‘sﬁﬁ’erélﬁ%‘e oFthE ﬁﬁiﬂtg@ l{iethe PoiREeendR6h 4N
angl e fIf i nci dence -dixeveianh) hegwher zefq, thelraluepbthe anglapémclééﬂceof’éld |lahtda! PAwer se

a"pat pl|[througRsthe ximumey uerrhldrrﬁeohtq' tforr hodameter - 35
-ts'"i'tuatbsd ‘bet-ween saﬁ?%ﬁ%@fjﬁﬁ tﬂzf‘gﬁ'ﬁlg rmg@'ffzﬂa"d r} SPoi 1 st

. poi.nt. gf i npact :i's BRmpk iU3g & MBEThd Rlet om:x i, A hemnimmgt limit
I-mpack||poi nt's, i mpi n qnfom:ldelnee prhrehghcws erigitfatinfrem Palfoaﬂ@ﬂltsht)‘fayrrﬁ@[i@bnce 40
which {js smal 49r “th t"["%rcr"]‘tm't“hwt apele Wot-+reftectéd and | eave the sphere.
60 * FHor clarity Fi gure ld shows at [err] apd. [err] the two points of the
first rrpact -of 60 10 Wi, .~ - 1,556,495 .
10 t hetjopeni. ng: limt Jlght rays origi natii ng- ¥rom P-and propagatl ng in the
plané gf the dr awi n§? The l'i ght - rays [er&, aﬁtgin[err] or ther r eI ongatlon
not shgwn in the. -

IC
: ) rrentary rretallrsatron No ray o)l A 5
~the.copptrary, the angle of . rnC|dence [err
|

The angle of mcldence of the other hght rays orlgmatmg from a given source ,
.45 . point, for example P, decreases progressrvely on either of said ray P, - 45
e accordmg as a increases. : o
‘On the other hand, the: value of sald maximum angle of mcndence varies with
the posmon of the source pomt on the: half diameter OA Sard value decreases




15 as t‘hese..sarre“t]";-_r ght rayS‘af't;er reﬂe I L
) t'_h “cirel e 3a ‘5 For the source poi nt; Pt -"':-'whole arch of- [err]
RS reflectl-ng |sthe o 5ref|ect1on of .. thts arch whi:th

esent: Jnvengion use-s I'n.the” absence of a conplenent ary net al.fi-sation .

"_-_f:the "I [ grrt‘ "r'a O Tgi” nartrng -fronmr P—and of which~the firstT Tr'patft sohet Ween

A arrd [err] ~on-the one hand and: beyond [err] on the other hand, ‘experi<nce
.n¢- total refle,ctlon and they energe from10-. . the spherrcal surfac ~n
fact . sai d |'i ght -rays weul d |nt ersect the central region 5 10 whi ch
“notstrlansdi t -any . 1'i ght-. .~ - The angl'e wi'thin which rays-are"
‘reéeovered by tetalreflection is t er ned t.lam@penr ng angl e, opening, of thed

“conduct or- ‘el EWEAT | 'qer g G Okplyand Ni S°
 openi.ng angl €, ”as rt“;ﬁ'itbgl%sh %v&h%%ﬁh@otlsf réeBbb%r%g' aﬁr&&%hfﬁa%ggﬁgﬂige wc::u%{';1 ge o

[err] - . equal to #/2).. =15 Like:the value . of the

. | ' lcshayst epuE Hicas d
on 1 he mp?QEeesf ol ﬁ mm?&%‘ %gwra R tarenes s

£ and ji's maxi mum Whenl Heialhé’lnghQ l@ézﬂ?ﬁh@’fdﬁh‘wiﬂ figures2Re shown in brokdni liges the 1e -
sefatds to 1ight raymn—orclegofnmtm ﬁud)ni tadis slbamcﬂe 0 mgtthA lmtﬂhenglm? %‘Er on

20 extfremity gf thdr nfj %!F“’"‘ FESP: m
Tl (TR S R |

I i.ght - r ajrclel3

the cbrcum‘. erence: [erc i ta?miﬁgu!slclheseml-wcles 1a'ynd 341 axealyo
poi nt [ err] Wi ch | '%ﬁ%aw’“hﬁéf"’&‘ t@é‘i‘ﬁﬁ"‘@t"“t‘iﬁhfa‘r-

i

' °“2‘5° ‘[‘g?rr“%d& thﬁ\}m c h

becausie the: afigle: ol IHIGH G4H0R9, foScxampR] P.1, brif hernlgmmontbmtegtoalsomet of o
the pagh 1" s pertpemdhe:r arhxchds sihehted fohin s ehemsﬂheaeat fimj surfa@e |3smblazqger .
than Terr]7/2; the . rttwb awna@ Ao g
consi dred 1 0f ¢ hi O EfE o biCr S'Z‘Zigeis g She ?a .r.smeyll a%-
12 ‘gi-vien . above jt I;ﬁetﬂﬁiaﬁb “to -exactl

erm-ne-the
distrijpution-at the ccBablebngg S‘g%t&%wfmt mlrtggelfdametevhlms sity Iatedpgrﬁths is.
essary for t TOP3SH gL wﬁe 11 ght
ri'but eg bet: tﬁ@fac%ﬁ?an (i"nfrﬁs?ﬂia‘fcl%qnﬁﬁ;’” §,ﬁﬁ:lse TJ ﬂf e di ml}éh%e 'rhs _
Xi m ty-of A collerde dh&"‘sna ones neagIébb h hact gccorijl ng e;‘se the -
[err] decreas n%lon P\ IV 8¥cl6mB{ istalse shaw) n ay .
ves from L th"B’ he choggs Ly "r“g?hg‘ w&?ta%“?\;\?ﬁhﬁﬁmﬁ 5 & in the
‘| for clarity)cch@ %hal“hnkth Y af valiiead2:-so ﬂ|t8ﬁ&dl¢51mtdh3 thJhiﬁﬂ ¢enadl. t he .
ere: 2 and .f or..whi ch Ler\r]—S[err 14, the eme ence.. takes |n place in"

cor di ng3s - thelpan éeA'Qibsrs SJ mg‘? ‘ME % “ﬁt‘“cﬁoves 0

“opposi te di1 ﬁnetgsf@wr ftt‘:hrsrrt G e

wWa L' ta:i R’ P'the fidmber of irh ,,..PQIS L1 b arQl=3h an in

the figure of “whi: ‘ch. Ih’esmmfehagonometnc caléﬁlaummm.s is.three and of whi ch the

last p rt of t he pat h-i's. perpendicular to- @Qingthen agarn towards ‘A, and .
-is 450 he noted that ‘the:greopgace—po+ nt - P-isvof t-he. openi ng limtsys

so on.|
“fay th t; i s ghe..point. | “of “f e T gRESrod mhrg?ﬁ‘*ras coltec_t'e*d néar st to L

|t f th tigto b?\@ttct tMtt'f the) hérayrlﬁom Piptofeme
porm ' 11 | YRR e S e

fromA . to the ISMBB ¥ light £ay.0 rperur ldi‘t m%wmawaaau&ain&enr -

1arger| (R/[erﬂ) nmmumdmsﬂurhgmm 1 jotndtpresiagating imtheni ng 40
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WHAT WE CLAIM IS:—
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