PATENT SPECI FI CATION  (11) 1 362 757 (21) Application No. 17022/ 72 (22)
Filed 13 April 1972 (31) Convention Application No. 134 995 (32) Filed
19 April 1971 in (19) (33) United States—of—Arerica{lS)(44) Complete
Speci fication pyblished 7 Aug. 1974 (51) Internati onal O assification CO2B
1/ 04 (52) Index atacceptance- G2J 34B B7Cl13 (72) Inventor ROBERT STEPHENS
MOORE (54) OPTI CAL ELEMENT (71) We, EASTMAN KODAK COM instead of glass
int hg*hﬁnuf acture of vari ous PANY, ‘a Conpany organi zed under the Laws

types &f~opti cal ' has of the State of New Jersey,

United States of ﬁc&ﬂ& i?ﬁéiﬁ&fg&g*lweral | D 13 @R 1y Tca of

343 Stat e, Str, tAp 5%2 \ iaeatlcs rraterl als are less’ expensi ve

t Ban. the§ é?e ;%???1 {3 29725 do herqqg) gh gl ass,
o N 7

moul di ng. (5253:4% a:rl 2]de3$BrB7ﬁmj in and by the fo
shape. O™ #olfP} 5@1@8 BHENSMQQRR t 10 staténent:
to find plastics materials which possss-the This invention DS
optical elements. - necessary physical and mechani cal propertles ‘Var i ous
synthetic organic .plastics rmten ePFicAMECEMERDDer - them suitable for

form ng con-_h ve been used in.the manufacture.of certain ventional

pl astics opi,&? %%Pli% M- 6@18 szlas;fmdptmwﬂacu&é sfmaﬁdus These

materials, y’@mg a@t’f Jessentially
of uni f or m Amédcaef anmtadeeet lﬁélﬂeter,tqﬁgn Onﬁtﬁsg i y’"ﬁEt be
5

properly %r §€F- W%lhltmpf:smmdmnetee jitﬁalg[aksp drmush.ﬁ Hons QhchGk ass | ens

terial tog} AF: Eﬁ iﬁ;e %ﬁ: epghslemtusuﬂlyemtq dliﬁathtopuﬁbﬁls a
s¥nt heti C Cuéa Pspipie ol stlcs
Jo o B SRR LR e
: A C

st 2, 4330 53y exa for use as ® ﬁﬁh@laﬁhseﬂi&aﬁalsoﬁrhl& tthe20

01 C Begess Bi%ipah tbkneqhmmal pnopelm&lt t he.
ot e o R oo ”°“f°$§£§m s
aces

preci sel ghcupesed @tmf are:ﬁenmoprheﬁ‘eahmtkﬁmﬁemcm
I n accor n“é%‘n“aw{ t°ﬁ u pefractivg:. indery o | maopﬁﬂat thiyd rohuSiClbe groperly

therefis prif % ﬁ%mmﬁt@ éUmted S‘tiggtes Pat en
Speci fi cat |@|ﬁratuNQo 0Ty ' m&m 25
3, 485, 556: d¥mieyBatomsSperificarions Nds. p1ad,550 pich a, g?%ﬂ W26 604 ksl mﬂs‘;‘ﬁ‘f; efi &
ashapedt Famsii%l ¥ s rYEquut wmlysmwmoch gtsdxgophmemtmhomdm lagcesa:ty:@ﬂvent i onal
matrix of a gf‘rqs c&é %}fﬁ dgf‘i’ou?‘%@“ - ng process from
a non-  pol obpiied Bypein din g ransp ent _ e Dot ﬁg ol]dd

‘mat eri al 2% n. Wﬂdh StabaerhtenrraSpemﬁcaﬁoﬂr Mo the défiedtibr $Fikidant Bl6ca re ,
‘exists a 'Hgﬁ'@@‘lr%’ twd@mpnﬁngadmpederamspdmxpmmmdl ng | n a
direction g%ﬁ@ﬁﬁﬁmﬂfﬁhemﬁcﬂ’e& Lrieeceas) amerphpust ant i al |y
per pendi cullamogeoeoanolimtm&ﬁh ﬁXWEq}f@ﬁﬁ{ %)ﬁnﬁﬁg f, leen ﬂ‘? ransition
ext endi nﬂ) up ansigion. ePIEn!,fntefraqnhenxiexl uﬁattwezmm ditéﬂqﬁgl Y ﬂg:rau&nom yneric -
portion-ha m t foca | § _ mneomdrmbl e

' ihe - Sltlo | SR s .c gggeng dﬁﬂ% Zm:cCh

atd f,inis de(:(?%rFél“’t W&W%Véh’@l /ﬁ, e pray
polls'hln )lfksuaalft | uIt to performthat a ;

granted t fak Péf_.— [13 g dP74e| errent s, it be A™et hod
by whi ch CeBifd to prooduce pl astl \ \

conposi t i ONeonelddmPrisifigtacly HS
possesses ‘G@bferwmwmmml‘hwm?enqm gadenhiutal) m Qf. Ve tﬁu
rpfractign ‘P%‘P’e ‘%@M detspnmh:el B&mdixbﬁrcfsminn dﬁanﬂmafromthaub&ﬁquent ly

l.ymeri. ze owem Y] W“i:j %a',glé: agpy%@bﬁmﬁe%@mg even in
this type &iempﬂtﬁ&ﬁntaﬁ&s ale zat
sui table su?PraY;@el@srhkeat:usme i"s essentu:ala | optical !I:lﬂs of e PO éﬁ:{g Envm%@ﬁar}ggess
i nvent i og, %%ﬁg‘of%f Ko Pﬁﬁblepi?hﬂch i ptween two optipd iswrfabes awbich agf subhe
pol ynmeric ngd. "ﬁp%yﬂt%al o edgl%}‘%‘é’éi } & aligpeds insa ipfiantially | i ze
bet'ween : tvvczlasspmfamko Iﬁ-btruiueaé;ﬁﬁfo in@xjeas@-{n m tgﬁmé ani c
conponent s Tefiactivp index at shm;asadukfgcm‘ draidlsoa Nwhichl aregdfipﬂl»lelomeas-mdd ehﬂc%ﬁlﬂg y9at he
exchangesof ey é‘gm;f:ﬁng:ft"“ii s %ﬂ Nm pavigioptaany pustaturg of thshjopti eahsmﬁaoene
anot her . gl3as&808LIT  ace, 1.0 Pr ot TR o & tini $es a@g"ﬁl E‘ lgmedelﬂ"(? s in
~accor dante’ V\Thewsetdﬁwmhmergtamqmﬁ@ﬁnﬁtaﬁdlsl Viad| ¢ (d aces are
al so whi ch[m'seezjgppabl e “of+ Iens i ke: foecussing actl on 90 knovvn and are
di scussed, for exampl e’ i W thout'‘any curvature-of- their optlcal
surfaces, 45 United States Patent Specification No; can
advant ageousl y be conbined with con- 3,486, 808.
ventional |ens-nmaking technol ogy, €.g. grinding The use of synthetic
organic platics materials and noulding to formlenses having curved
[Price 25p] 2 1, 362, 757




surfaces but which possess lens properties Distribution of the diluent

within the matrix otherwise difficult to achieve, or unattainable, is not
depicted in any of Figures 4 5 or 6. -using—eenventional |ens-making
processes al one. Figure 7 and 8 illustrate wave guide gystens In'the

pr esent specification and clains, the wutilizing a continuous series of
elenments in 5 term"optical axis" neans an imaginary kine .accordance with
the present invention. 70 which extends internally through the .=
polymeric 2 Figure 9 shows an elenenuaﬂﬁ7accordance matrix of the 2l%8ménts

of the inventi o —and [ tne nventt V] |1HIH L& 0 ﬁ?:.l:x whi ch
passes thro Q%l gﬂ‘\fﬁ ﬁ Blsmlgl?mh%g l%ggeggg&r; t he end
surfaces of ﬁonallens—Ehl&i;rpﬁ:cés&sﬂ v\/s aﬂgu:e 7eﬂtemﬂlusmatemmyu1dasmem&0 meric:

matri x whi ch Irsthad eepedifisation faud gains ghee ‘atqq waesmewﬁ cjementt ip a,r!i
reflecti Véw‘% qéﬂx ?nﬁeﬁ& -nllﬁﬂ«'t acqlr %Yl W ﬁnﬁcc&la&ce yer.
i nvention dﬁ LR ﬁmﬁndxth thel Baver fpie dplcaBhown an .

enbodi ment SwHidhdREes thidugh éeﬁuaa‘sloal:drv;atuid adzes. t he 11 at surface of t he-:

i nventi on | rpftﬂhevmmséleeﬁd é ons. of a
sphere of ! vy i ﬁtﬁfﬁﬁj Cla %Wh’em% |h°;1" ?se

radius, and i&ﬁu&p aaxaas'iwe mw 1 tBer® 1 ¥l do Gabodydnt NdeT |
The optlcal suffhbed bmﬁguylﬂau;leheeﬂamm&m oft the mu@hortinehermms‘t xfprsnalraﬁ e 92 of

the cylin rmtlysbel e 6 °%1‘1‘1€Ph EB§t Fising %9 ‘&‘;Pﬂ‘%;r f hg, f 1 at
with the gf &gdbmé ' ceéy ’th,e'S i largegm‘;ﬂggared .

and subs rptarat:lfat with thi 6ize/V a etnatremmuemngnmmance
Wi th the preseat. op tlcal surface 94. 20and; n\ﬁemmﬂymya@améaﬂﬁ’oWethFhan one

opti cal a S R % oTe. @Wa\g&a @;ﬁgﬁgﬁ racﬁetl i "to'? %yCh

case thes nﬁ]’ﬁ"ﬁlgy s sl E,str

propor ti onal thicagh bﬁhgle@fld cgv&mgﬁe ¢ pdre @udtoﬂnh@ucadtdl al
di st ance perpdwd% @tultlarpctlmetlheuagm wvers () pfisa 900 i pimsd gy Ygﬂfrl X;
however , x& w‘m t‘ﬂﬂ%‘g vy &%%ggf 1"%911 .ﬁm% ch
Xen

end surfaé® Rlohd SR RF a rutgrﬁt,w%LFigﬂw whien ®atside X" from
25 will | n af:ll@ﬁtaimm ai'n nul ti ple cent vies obfhe ctementoEHignm|l showiag the 90

e L T L T e e

which is %\ f ordance hasoccurred, the refracuve index va¥iesTHdi
el enment Of {KHRE Br oﬂgvhiiciilﬁ spicall ! - 3-Qohlinéd| mankiérf Axedonstaat trmuspr esent

passage of patogitiddehs aaoyladowf fok i cheh fpaste@e tofy e thetrifractiyt hdtgpﬁéél?sfap ﬁ ER! cl ai ms
0 lof

nmeans a surfd&@“@?@ﬂﬁﬁ%““‘b%haﬁlf%m of fey e i x 30

surface pggt P ok %‘ﬁ“d@ﬂyéﬁﬁ%‘ﬂﬁgnlﬁy%ca&dalag%c: Fin ep ik agioi ve

I ndex var i escléag wbdritood? Hiusttative Eriddiems e dglindeav ent i on V_\:hI.Ch i's specifically

i n a nonl i nethereefewili apw. bAtdesemh‘tétmhtrefFrm us N eapiel eqgreais s _‘We (l'b\ﬁlg“ﬁ% t he
original

passage of g iFE e ‘t{g"ﬁﬁg%g‘
el ethO”a%eiz% &iﬁ&m&% »@&mﬁlﬁgt ME'I& "}? iﬁﬁfnaﬁemnt,

Q461 Uani
and the ref rmetik uenglsthbﬁardnefdmlbvesytneﬂmby 1¢ugee omenmas will be further emzielxed( at

const ant r adgal gyling Eq#dé' ed‘b‘FntS'EP herpipafist der ‘t hat .t he | nvention may
e MR L kit L

under st 0ods i dasﬁzé@tdd\f@m&masﬁﬁm@re nyl(seapkge 123t B Barh and’ £/ Welf) tPie uo
descri bed wi sﬂowmeﬂ&reﬁwcwhlch itflies wpom incid¢nt C giplss. pfsOpticel}, ¥aeMifar Go.FNeuXerkn

t he acconpan§fgg | O waich: P¥¥suse after diffusion of. the
diluent fro %vaftﬁ,ﬁ’ftﬁlf embodi. merianf thgelmpentral ‘core

into the mat haskix! 2 Qg efeilent40  pol ymer i matrix used in'the

i nvention, théflgutao@rﬂd@p mofcméﬂlandvh&amrxsmelrsdmmf cir@urered th Xaybej ng i n
the form of <;¢fb§n &y lﬁﬁﬁa%& d¥ © o ipatbrifagyl &, thegnitypyrivarg sormah i.pe 113

expl ai ned calgty m 3 ion-of tahéadmitamnWGOthh@P@P?ﬁF‘teer t he

matri x hass notF1g3&t4 SoeLiH K. embodiment -of the ray Phr 16, @ncyis the refiasty

| havention wherein thi, dijjenty e of e Et i 8
travel in thé '-wgcgghwwgﬁgﬁg Ry é\évbg‘gjmfmﬁfg}i%ndn%g%

illustrated i“h ,
(see page 123 Fghud$. shaWﬂo&ﬂdenEothfofthePrguamtl tacttpamiem otlraanalefliﬁwct whi ch
it has up®n invedtioke hbvingC plpdar symyhet@pivhereih, thenpargliel| ray 1@[?"0 ANk pusms ¢ °“gh e
el ect rorragneﬂeéiﬂtmabﬁs diffpsd, into the matrix f’°m an’ " the sag i ﬂgfwﬁh&t }

second emoo‘% ﬁh%ﬁu@@%@&ﬁ&ﬁnﬁ&ylo&;ﬂm Fromt) o viddall OO ITH@ Nyouldn 125
iﬁ‘ﬁeﬂﬁ

[err] 50 mab: i Othén diluen® Nis arba dagoustochwmetion offan erropicFedge.shows a
vari ation esf difieed émo the vﬂaexxe'mR 4 esntydh cavity o i Whish ds ueefil \fort Wndigatipg therrieqtsyof

bodi ment of Figure 3. Distribution of the path 16, ar is the unit outward
normal, i.e. 115 diluent in the matrix is not depicted in either . Figure
3 or Figure3-A ar is a unit vector normal to the tangent
of the 55 Figure 4 shows a third enbodiment of the ray path 16, and n
|s the refractlve | ndex [ nventlon V\herel n the di | uent |s d| ffused from

— - . o, .

o, o

- ookl @

4

|



ext ernal source. 17 (or in the divergent |ens
case, w thout having Figure 6 shows a further enbodi nent having originated
froma virtual point). This would 125 pl arar—syametry wherei-n-t-he diluent
is be analogous to the action of an isotropic wedge, 65 diffused Into the
matrix froma central cavity. which is useful for indicating the effects
of 3 = ' 1, 362, 757

3 di spersi or\, ut not “for illustrating focussing mnedium Referring nowto
Fi gure 5, an:emrml e action (Exenpted 1‘3@937 consideration in the of the
pl anar symret I‘Idl@hrs;GﬂSﬁt inSt fop sl nerat gd— aL ter—eategary s the wedge of
revol ution, of tWﬂ |(ﬁxeatptednmiﬁ mgm{tﬁFiéurby anexampl

cal l ed a coni cgfyaerey) Ofrevoluuon, often, Oin'3

in Figure 5.8r, émas,m %ﬂ ation of the Eﬁﬁ%@oﬁﬂﬁ%‘gﬁ °Wme“ Uexbsher
inward in the Gﬁ%ﬁctthaﬁ 16 1 r‘?ﬂWé"m HY-O Glelﬂatmﬁhﬂ&e ‘h 84 nﬁ
occurs for a JHractye n,t fadpotticia @5,'5&, Ghmud'aczsfm:me dex
n, proporti onatl ‘gur‘?‘ mncfx/\,ﬁrane)pncal @ﬂsﬂt%e FIQTC oty dFmativelye| ap, ﬂlasrated in

i |1 ustrated,10i Iﬂoth&th THaedure: awe@mfafomaw@ptzscalgmng d?’ﬂ“ T gmrd 6,
outward from Sfadlalt mcelaafda _"'q_-i- °“ i @nswm?s ' ‘
cavi ty 28 {thgref qa achiclied. B¢ kda@n dlﬁu.SlOQflntot 9fthﬂtlwert!u¢1dm&ts23)z .' ; :
requi red ref raﬁ1 éx g ;.%cdﬂ“elarhaMBa réffactivé O\QQ 0 P%Fefrsqwé:a@es 75
gradi ent i ni1s -gedile l Hélpr oPanplanaB %&’r‘hus éﬁﬁm W@Whl ck
sheets 32 and @Btentanhmse Yeséhf‘é opd Uﬂqabﬁleloﬁﬂle actol C % E‘?
the proper ref¥5eblyhs gridintt jsems aB Sh: O e”%ﬂ" tcomttmimdameda Yol atl i ve

gradi ent, but GOl mB*H@ idithectirbd @fruse Ws )8 Egi thslftrremntohat of
the pol ymarzo ME}%? y P‘f’h‘!PS for hW‘ﬂ? gsggﬁ% ] D& of éheﬂ%d

consi der at i on-#ble teF @ amt dthen fhats fxea pdt) gav By

convention |11‘l§e44¥s mtﬂea ipevioa df&mmhgs gidih"Ff i l??éhapett as a Shiadgglal ens

which js co i . %@vﬂaﬁ&ram s 8 dOd T clementyystiows @i nabl e
tot comsideded @d b iah R mﬂu;ﬁ &@?}%

€99

'"ﬂ

for drical2sl m{mn
conpar®ed to thé‘efmtholFi@xeagdngg\qg)nu; rdhé ?ﬁhlﬂvapncslmfmas 3
sheet s of theﬂé"f" °d1meneo theﬂibhlw&tEL i Pﬂmweﬂlzidlbbleﬁses:ussed
bent or defl efk® cén@in icitha rod 1 éﬂnadrecadﬁsmv pﬂ’:fsth T epefnt ai n-
pl ane rat héP &M aniffusedaintd Aha iy Al foHEenss| u0u8&nestblfalcf1915ncff‘15 si chrs |
times, of theff¥edd orméd: bestge thélrod A %m ST W uRdiEL fg,pm
1-2 days upt Othélo m? d%hxﬂnsmpmmwe 3735 SR eYsrms reae llb#tansérihs shown
in Such a sysdctdh. t &anage Rﬁmlz'ygmg@,&s!; @gg{l ' ptical
axi s 37 caf® blermmdin ﬂl@ﬁlhthkl]?@ur 3@1%% arm gndtposidve pBREF g,cﬁr der ed
to be an opu%&?‘-‘- -Oamstsme e poiB gﬁmvzmll’@u;‘?uhﬂdﬁ@mﬁancewnhthe 100

t hrough the P @&havebeenre- utilized in solid-sta d

now to Fi gure‘rp&. ixhez& fse‘ﬁfﬁmtdn mebuidb Qitedful {nOL a f‘@
| enses as® dre'wrmmaammmb ;’g‘p:,&,s heursing ivnplureiisrequiles ,,L;bh'!) av
her ei nabove, ’%ﬂ?ﬁn Eqmucmaﬂiuof the p P bexdifestlyi applidden ﬁprlm of |

an annu- t henel _ %eﬁasbevidge pdﬁﬁm&}ﬁ?%gm ﬁms‘{i %W g%ﬁ@'@ntl’l c

for example @@y Ref erri ng
|“m“ﬁual

%

with a rod 1thnaiiw dib @i dn Figlrestighero b fuad ,;

el ement s ‘E“f"’smethddi @Sﬁﬁlﬂvﬂhﬂﬁv St id 9 ‘tbﬁ@teH@I 3 to orn a

| i ght gui di ng%ﬁﬂwm#ﬁg lﬁvystpemvegés sm%ﬁ? B@qucordahe id and
annul us. Exangm

dmel Inbrfass BN llagd u{%‘f’“ lon,
i nci dent 1 ghtFm4,nlyisrlﬂ1 g@mne éingsﬂlrmﬁahomdj. O?H,;oﬁm 18 is
subj ect ed5? wa‘ﬁ@ ?ﬂl ﬁl‘gura&oﬂs 255 ofl g{; ema um!l@@mdsserwue&m action
by tHe gradigieh s 3 duying o refaciv. indBe g ths Aﬁfﬂl ) @itiactograd- 115
symet ri cal By&ﬁb&ﬁ msﬁé‘f, ponaffen mﬂ‘hmpu&lagwsg 8?3,, ﬂ‘ ”I‘%EFX in 38

and 39, r gfmxmgag.&q;g}a%ﬁ h“@ﬁ@aramwmu@eb& lgure 3
except t h Polmpre:smuix asﬁMﬁﬂité@nm tions
of the dil uem,s,@p B eismeehoaries e Thit i ﬁrgt a ﬁ%t‘%@entdelw ces

e _:_ ergéntdﬂhq@nychSnsdﬂmth% ru
- at;\% ﬁ;{lﬁg @mmncethéﬂala
f ocussi ng-i A

- perelmagdd, SUCH SR e sts@:ch 043he as
i ndi cat ed  byhedria®, wﬁs@ﬁt@e ligdricelly. mt@ﬁﬂloﬁm&'s &Qsﬁ@’y %‘x Tied2x 0 a
105 into an'Fewmiltedm “&s{_”@dga?l Separate. Smaller suﬂ‘ataSio s ouI d
provi de g -‘v\g%wﬂglpﬁlm the; Iplandd! SyRGBLE, s}g",ﬂa er eadhhdfew ng
particul ar type ?‘ﬂﬁ?ﬂmﬁodnahmheimeﬁﬂl §org : 'fi‘%‘ Gsamts utfacen i N
refractive index in a in Figure 8 where a wavegw ZfSSP %Y? Tfe’éﬁ’P“e 130
cylindrical symetrical plastics el enment exist, appl led to a substrate 46.
45 i.e. two nethods for positive and two met hods ~ Fi gure 9 illustrates an
el enment in accordance 110 for negative lens systenms. For a positive |ens
wth the I nvent | on haV| ng tri angul ar opt [ cal system t he ref ract i ve I'ndex

e o o ~ N o ~ ~ o ~rN "

as an input lém}n&gdxe deghn h P

medi um i nternal




refractitve index from finite but small central the surface 80 and two
centres of curvature 55 core within the polyneric matrix, as illustrated
contai ned on the surface 81 of the el enent.— 120 above in Figure 1, The
same geonetries for That is, first, since 80 and 8] are flat surfaces,

di ffusion can also be applied to the divergent they may’ be considered to
be portions of spheres lens, i.e. the negative lens refractive the relative
of infiniteradii; next, since there are two optical magnitude of-the :
refractive of the di luent axes 823@@&783 passing through each diﬂthe 60

and the por: 7 C ITIXI T |n_tert,nang SUT T aces GU’ “81, It may
i y S8 ) X '

be cons} nf"@ar*m chﬁf S wpnih
Ay A C ries

each of tahenelricacRse ashtatad o durfa&d sthesog mrrg se S been t he -
only one occ&ilSI'Eliercﬁhients snspaea;hees&wadrl epmpsmes‘__efc m‘admls to From a

mrghous _' e

t echnoPo haemré&wfathefl tm ayn iy rMace °*
wherein & Wow% ?Be ar R0 Fﬁx"%ﬁl d smal |l er
surfaces. T last Qprwbﬁteesﬁ;;aﬁe ns, Wi @A S t o be

anot her seped st the optical surfaces 80 nd§l,ofPrbmies p‘.lmepae Lofiteit,nf i nite 130
0 or thg enatfra;nelementpshownurn?Flgure 9.may - London ( o%};ia P79 o g - AC ?:;r cﬁ5ngl Y,

1
each opt |:§s§ﬁm’;§1 hé(teﬁg %ﬁﬁ sﬂoﬁ e general |y

82 and 83 thaRyontpen t0 pass ihvehtdd oexms%.arramvayufrge ey a-large
Young' s noﬁahuslooﬂluwaeennreoseﬁecMr \aattcm%uommwanw Tgn Theglhsaaens80  t he or der

of [erlf5] &Pa 3 opHgal e Hee + naly@erice 89r
propertl%ag’k&' vzﬂ%%ﬁau%&“a sxé%iﬁ“ eﬁf%"'?wﬁ- Lk 5. The

mat ri x 88?1@& 1he oﬁhﬂnwl Elathent mogsuch 8/t theGfessy - s&teatoethalmarmlmghlgnovm in 70
ment rra 5@ ;gu:eeZ ’g@ﬂé ft!aytp‘e@ la;‘flh:rlt frate. al‘%%ghjh@m e furt her
expl or ﬁgﬁl c%‘ﬁ et s{fios r ST %@e,
publ i she @Qfereof 12 -Mfz%§%§s silordSS Oor . —
~plastic phayttesbuingd. b'ﬂm Qpﬁ@l Mpearas:, of P. mﬁa&qm&a&rﬂﬁtmjct m&rbummht-Bul k cl arrped
agai nsj {thetess lf'& o Pae%es errset @Iﬂﬂs ibrw =2 N
Lim o off, b Rk R, re
Chapt er image maybelarger, smaller'or inverted, _
(tetrafl uo%ﬁe‘mﬁ) ofClerksts can bﬂﬁeﬁér aablrya,nerlahdw lyfratmr phous

assenbly ﬁzﬁ %‘?Mﬁ;ﬁ%}" c{é‘?ﬁﬂhﬂ’gds diﬁ'&g; lsﬁabfréf s sel ected

in the prgs mnaga,& Hﬁﬁm X;%E&t cient nsg‘:dltrat‘e ;mntam ifs sh:l:ozn enti on

al so exher;dlduig ine}'oatgn}l&bgvm&h@a ot ass ‘dririif @mpdikbude] T UStrates + n

Cross- se(ﬂnplgncirgabel'tsrdamsmkp @rny -CRppest e atuu'r'fhe Po. mw Sals@ltnr éznsrac-- 15 fUurther
n S l‘.'es

capabl ts?‘ M{ %Er' atdr;geéﬁgnentg%WETE il p 15 T dexofegleorder lli&) LT

pol yrrerrcc ,,Eﬁ' ig@; ot he® |nv‘§rquf % ral IS

t he gﬂmatmmntagadftherpresentﬁfehﬁmt iwg. meduumwuo‘.lh pmynﬁnmneﬁals I n whi ch
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in Figur ?@P% @igs,d@ﬁ eatlshery state Ivaterr aI hav#\g a 20

reflecti \ﬁbnm nighs-nhabiye technidugs appkdcordt ngly;. glass transition tenperature
greater tMah IW‘?E‘W“‘&H" dct i's pl- aceqll mxtle field of view may
be useg i 'ﬁ‘ﬂﬁ% % th of such ‘ar gl goent., . a reflected

i mage t hafiegble @rbei:@raemiied;m&tay bl don-havi ng a glass-transiti on-may be -
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i mge may ;E‘ten%terfg% gi,‘ci."h It prepared
from % s,)ﬁ yggegon j & _\-,.: dex, wﬂﬁn tﬁmt erial has
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its shape:rmulhdlmngpcﬂamémwmgr rcand_
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anpl e, canhige -,.q S, 6t9“§41-
in the prigRae iFh o ﬁsm _ ﬁ:ﬁg@ e G be abf;tﬂce of the
presents idivenineds) are hetenbelowi] - convergent and:- -di'veépgent -
spherical an d terrzed by havrng a refractive index of the order 100
cylindrical |enses. of 1.5, usually within the
range of from 1.42 A prinmary advantage of the present invention to 1. 79.
Moreover, the polynereic mnmaterial is that the plastics |lens el enents of.
the |nvent|on preferred |n nDst enbodlnents of the present possess. Iens
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i ncapabl e of being achieved, solely by con- ventional |ens-making
techniques. Wth respect to appropriate polyneric where n D represents
the sodiumD line, [err] materials—usef-t—a—the—practece—of—the—present——
represents the hydrogen F line and [err] repre- 50 invention, as noted

her ei nabove these polyneric sents the hydrogen C line. CGenerally, polyneric
mat eri al s shoul d be: substanti'al |y anorphous naterials useful in the
presentxvnyentlon have a 10 and ta&a&girent. In additionit ispreferred
that ditwpersionindex—within the ra f from 35-t0 these natertals
exist in the glssy state at 50. Fbmever in certain cases it may be
useful roomtenperature. By the ternnﬂﬂniphous to utilize a polyneric
material having.a sub- 55 i S ant t he conventi ona
stantially higher dispersrgﬁhﬁﬁgzﬁh &f#%gﬁattﬁ?wmﬂﬁrnrtron of such a
po|§/m3ri c material —nanely _range of fromB50 tao 60

115 that the nDIecuIar structure thn&@nhﬂeX|sts in an The polyneric
materials utilized to,formthe irregénesivepattern; in other words, the

nol ecul ar nmatr fﬂ#? al so_be t-r aP%par ent and dV%?@%ably structure

t hereof is subst, mt| ially noncrystalline.  choBl1-dihydrop&filosid! | €SS, al t hough
in certain appli- 60 Since polymeric mat er i iekyd adaylatd) g substantl ally

cations a tintel34ransparent el ement may be Poly(ljl-dilydropafluomABLE | Refracti ve
I ndi ces of Resijggan Polyners Recrprocalrmgﬂﬁgﬁﬁ i ve index
power F394 2%tzat erial 1.356 &J‘I{Y%B

Pol y(1, 1- dlhydrbﬁHVKﬂﬁbro- hexyl acrybadte) IRoBGH#fiuoroisopropyl

- Poly( dr oper fl uoro- hutyl B 9-1.43

- ' Pon(cﬁ%oro??rfFuoroethyIe 2) 1.3 ‘%m 177 [err]

65. 3 Pol yr.482i f | uor oi sopropyl methacr y|Rlygnylliséba81 ey 1

53, PonK#Mrethoxy sil'icol methacryl coyjviny] &ByR ether)

PoI y(& sobutyl ether) T:454 Iégluy‘glethylm gly‘;gl) -

Pol y(vi nyl i4ggtlbpt;) 1.4563 [err] — - ose acetate butyrate

Pol y( et hyl ene gll ;re-ell 50 .46--1.50 . — Cellulose acetate - Cel | ul ose
acetat e butyrat’e'* Plerr] 1.46-1.50-  Pobtbuyl aayir) latep

Cel I ul ose acet 4 [err] . - - ylapol y( but yl
acryl ate) 1. 46% _ 58 51 ‘;3};5%} ?;;Plemﬁ)ert - but yl

met hacryl at e) %wr] - Rmmmglumm@ Pol y(vi nyl nethyl
ether) 1.4685 [bﬁ?ﬁl49 b L Pol.y(et hyl acryl at e)
1.47-1. 49 1 o : %}{ ‘E‘gggaﬁet_at e) 1.4667 [err]
1.47-1. 49 1479 (3% T e Utyral) 1.47-1.48

Cel | Wl.¢s5e gl‘ opi onat e 1 479 {—er r] Cellulose acetate propionate -

Ethylcellulose h47 ST . Benzylcellulose Cel | ul ose acetate
pr.opi onate 1. 4711§§g?) --Ja.*a;ga; 59 . I,"13’(“““‘"5'1“"‘@ﬁ‘ﬁzylcelIulose 1.4725
[err] 1.4728 (20°) 59 Pap y( met MpelyGisagropil Me@hcrylard80 [err] 1. 4728
[err] - 1.4744 (25:) 5790 Pot—y (i somob{;;ybolmhae)r ylate) 1.4744
[err] }2%? 2%) ST @ Y Fﬁ%%u%m5 4757 [err]

55 POl yiCAesi1 . f or mait €) “1. 477 g Po,y(;;:,m‘gu;;*;thyl e

Pol y(i sobut yl nethacrylate) 1. 4768 .-“ acrylate) 57 8

Pon(nDnoquorde %Efth acrylate) 1-48 1. Bo{y(vinyl acetal) - -
Pol y(vi nyl aceqe i err] _ ___ Pdﬂﬂﬁﬁ?ﬁ q;g;fﬂ Pol y( n- hexyl

met hacr ylate) 1.4831 (259 < ';; : 49 ~ Poly(n-butyl methacrylate)
1.4831 (20°) b o 52.9 Poly(ethylidene dimeth-
R acrylate)
1.4833-(20% " -7 32,0 Poly(B-ethoxyethyl meth-
o T . acrylate)
1.4840 (25°C) ' ' Poly(glycol maleate)
: 1.484 (25°) Poly(n-propyl methacrylate)

1.485 (20°) e 0 5400 Poly-(3,3,5-trimethylcyclo-
R : hexyl methacrylate) -

1.485--1.49 " —_ Poly(methyl methacrylat;e_)

1.4803 (23°) , . . -

57.6
1.490 (209 - . .70 56,37
1.4855 (20°) - Poly(diacetin methacrylate)
1.4868 (20°) _ 48 Poly(-2-nitro-2-methylpropyl

methacrylate)



1.483-1.485 [err] - Pol y(et hyl nethacrylate) 1.4831

[err] 49 Pol y(n-butyl nmethacrylate) 1.4831 [err]
52.9 —  Polvy(ethylidene—direth—aecryate) 1.4833 [err]
32.0 Pol y([err]-ethoxyethyl neth- acryl at e) 1.4840, [err]

Pol y(gl ycol maleate) 1.484 [err]
PoI y(n-propyl nethacrylate) 1.485 [err] * o . 54
Pol y- (3, 3g5-trimet hyI cycl o- . 1,362,757 hexyl methacryl-ate) ¢. -~
1.485-1. S - -~ 34893
[err] 57 6 1. 4901.%0{{40 56. 3 1.4855
[err] . 50 gingeddt i n et hacryl ate) 1.4868 [err]
48 ' -
1, 362, 757 I Redprbcal - 6 TABLE | (Continued)
Reci procal dispersive Refractive i ndwssive = i ower *
Materi al 1. 488dRefracips index powen; 7 - Mttt ri et hyl car bi nyl
met hacryl ate) %4 20%). - 51 PolywyicubingtPOLy (propy! ene)
1.49-1. 53 1 ] o s Pﬁﬁ%ﬂﬂﬁwlbchohol? nPuId:ng
conpound) 1.49 err — 55 ropyleng, e glycol ate
met h- acryl at ) ‘5?‘7}@7 [err] - b 1}'("@‘ alcoboly’ °“H‘E‘Y

Pol y([ err] - met haldoy f20rt hacryl at e) 15594 Poly ethyl gl colate meth- =~
Pol y(met hyl nethacryl ate 80% rret hacrgl iC fcacrmnte) anhydrr de. 20% 1. 4947

[err] - 1.4917 (20°) - & y(- 3- latilet hacryl at e)
1.496 + 0.003 [P e Rosr c‘,‘iy Slerr]
58 Pol y(cycl ohexyl [err]-ethoxy- 2b0/4975 [err]

-56 4 Eo: y1E494’1 @edhyl cycl ohlexyl I ﬁ‘f’j}t hatcL)HOHt-é)ne%glev?&Stgs[lirrS]M _
. 0 e J! YCO I me
- c:emir%%f ‘i"gi ré3’501 [esg) 1. Sﬁ%ﬂmwm@. o -

Al lyl cast resin 1. acetate) -
Phenol - f or mal ddh%@(%@sr n 1.500 0.00% [err]l’oly(-4-metl;ylcyclohexyl
Pol y(-sec. -buty chloro- ‘acryl g i
58.8 Pol y( Hby)l gI ycol car bona?e) 1. @grlenf g‘i"’%looz [err] 1. 502
0.001 [err] 1. 50—1 51470 - © . Pol - (et hyGelnjlee mitmehl oroacrylate) 1.5028
[err] } ggf_(lz})_% 53.. ... . Pol y(2-methyl cycl ohexyl met hacryl at e)
1.5048 [err] - . 56.0 :- P ﬁ?ﬁg@m yhkane gl ycol
di met hacryl at e);. foo@%ooﬂ 5r°)] . - Poly(-&ﬁ-bhyﬁ &051
Pol y( |lsobut | ene) 5059 [‘ejg 5]__ S 11?211 1 giycol b05te) 6
. COL Caroona
Pol y(bornyl met h?%?il Z&ige) T | oly(diallyl gly
1.51002 (20°)" ‘ _
1.502 4 0.001. 25 °) Co —_ Paly (ethyl ac-chloroacrylate)
1.5028 (20°) A 53 - I’oly(Z—methylcyclohexyl
: e . . methacrylate) S
1.5048 (23°) e . 56,00 Poly(hexamethylene glycol ,
S .. dimethacrylate) _
1.5066 (209 . - . 56 '

1.505—1.51 -~ . — . Poly(isobutylene) :
1.5059 (20°) -~ - o " Poly(bornyl methacrylate)
1.5063 20y .. . . . Poly(ethylene dimetbacrylate) |
1.5066 (20> ~ © - . . Poly(cyclohexyl methamylate)
1.5099 (23°) " ~ - '

1.5067 (20%-". - Poly(cyclohexanedml-l 4- ;
T T T . dimethacrylate) - T .
1.508 C e - Butyl rubber, unwlcanmed ’
‘1508 . T 4T Poly(-8-methallyl methacrylate)
1.5110 (20:)_ . e L
1.5096 (20°) - ... 54 Po{cy{l(ateu'al:t};()iroﬁmﬁ;ryl o .
s methacry :
1.51-1.55 . -~ - T —_— Poly(vinyl acetate) medmm
T " acetate type .
Lsui oy - . T 54 Pczltyhg-mle::n)ﬂCYCIOhexyl e
' ' methacrylate ;

1.5117 (20°) - - Poly(pen?:rgthntoltetra
- S methacrylate :



1.5063 [err] 53. 4 Pol y(et hyl ene di net hacryl at e)

1.5066 [err] 56. 2 Pol y(cycl ohexyl nethacryl ate)
1.5099 [err] 54 AT 5067 ferTi 543
Pol y(cycl ohexanedi ol -,1, 4- di net hacryl ate) 1.508 -
Butyl rubber, unvul cani zed 1.508 47
Poly([err]-methal |l yl nethacrylate) 1.5110 [err] 1.5096 [err]
54 <7, Poly(tetrahydrofurfuryl ipsghsicryl ate) 1.51-1.55 7
- R POIy(Vinyl _acetat e) nedi um acet ate Type LI.5IIT [err]
54 Poly(1- net hyl cycl ohe cr te) 1.5117 [err]

' Pol y(pentaerythritol teﬁ?‘gﬁe@ﬁ at e) 1,362, 757

7 TABLE | (Co

pover . " Material 1.51Recigjreml ] | ~ 53.9
Pol'y(met hyl - [ err] - pethyl ene butyroldafe'm?e) 1.51-1.82 1.512 [err]
Pol 46
PoI y(vinyl nmet hiatrsy(w’ge) 1.514 [err]53.9  Poly(methyl-a-methylene
Pol y( et hyl ene g:l; col_furnarate)-1.514 [ err] butyrolactone) ' 50
Pol y(ter pi neyI rylate) 1.517 [err] 54
Pol y( et hyl ene q drin methacryl gfe) 1. 5‘;31%2;‘;} cmeﬁﬁng;f:::)) 57

Pol y( net hyl - [er1r5]14 horoacryl ate) 1.5455 1. §aﬂ(&ﬁy »
54 Pol ¥ | ami-noet hyl medhacryl 1 Qhﬂﬁla fe)]
56 Pol sgﬂé?orgyorocycl ohexyl et hacr %‘T@ 3[d\‘é‘*}‘r]

- Nat ungh72 1.5196 [err§7r Poly(methyl—oc-chloroa&ﬁate)

Poly(allyl net hasaw e) 1.52 _

Pol y(acryl onit Ir_gzﬁ})

Pol y( met hacryl & 421}2) 1:52 > . ﬁfelt’;fadmﬂgtlg)mmmyl

Pol.y( but adi ene).si7b@0°) o 56 Poly (2-chlorocyclohexyl

But adi ene- acryl onitrile copol yrrers 1. 5200 [M}mhm) 54.5

Pol y( et hyl 3@% o)ketone) 1.5219 F-err] Natural rubber

Isoprene (poI y 5 - Poly( hacrygﬁl%(:%mm&é? 1.523-1. 57

Pol yfsater cast resin, ri gid 1 lonitrile) 53
Pol y(-N-[err] - dehoxyet hyl. met hacryl ami de) Polbaadicns29 mierr] ]
Pol y(vi nyl chl &r®de-acetate) 1.5250 [®rr] “tadlene'acrylom

Pol ycycl ohexyl 1Gys) gsgxyl ‘et hacryl aggs 1. 52;0% l,soprmyl ketone) -

40 . Poly(e-phenyl-n-amyl meth-
o acrylate)

Pol y( 2, 3-di net hlysiztnu o) i ene) 1.527 [er-r-] Isoprene (polym:
Pol y(acryl i c adixa8(207)529 - 48.5 Poly(methacryhc anhydﬂde) Pol y(acr ol ei n)
1.53 Ly roli done) 1.53
—_ . 1¥ tef- &Xt r%ld
- Hydr Qfﬁi@’zbﬂ at ed r. Ubber 55 Poly(-N—{S-methoxyethyl .
: , . methacrylamide) :
1.525—1.529 (21 °) : — - Poly(vinyl chloride-acetate)
1.5250 (207) ; 53 Polycycloll;@xyl-cyclohexyl :
me
1,525 (20°). . — Poly(2,3-dimethylbutadiene) -
1.527 (25°) . —_ Poly(acrylic acid) _
1.520 — Poly(acrolein)
1.53 — I’oly(vmylpyrrohdone)
1.53 ... —_ Hydrochlorinated rubber
1.53—1.55" — Nylon moulding compound
1.5303-(20°). .. _ 56.4 Poly(vinyl cyclohexene
T e dioxide)
. 1.532 £.0.001 (25°%) .. .. . - — Poly(cyclohexyl a-chloro- . -
1.533 4 0.001 (25°%). . - - . - . Poly(B-chloroethyl chloro- . -
T _ acrylate) :
. 1.536 (25%) . ... - - %’oly(w)rmyl chloride-acetate)
R _ 95/5
1.537 (20°). S 52.5 Poly(B-aminoethyl methacrylate).
1.5381 (20°) . S 39.2 - Poly(furfuryl methacrylate) .
1.53%0 (20°) oo 418 Poly(butyl mercaptyl
.. S methacrylate)
1.539‘6._5‘(20‘?)_____-:_.:_... Co



1.53-1.55 - Nyl on moul di ng conpound 1.5303

[err] 56. 4 Pol y(vi nyl cycl ohexene di oxi de) 1.532
0. 66t—Fer+} 3 Poty—cyctohlrexyt——==chtoro- acryftate)
1.533 + 0.001 [err] Pol y([err]-chloroethyl chloro-

acrylate) 1.536 [err] Pol y(vi nyl
chloride-acetate) 1.537 [err] *52.5° ;

Pol y([err]gam noet hyI rret hacryl at e) 156253781 (20) : 8 39‘./2
Pol y( f ur yb—rrethacrytater—1-5396-fFeri —#418 - N4
Pol ybutyl mercaptyl nethacryl ate ’)r 1.53,96 [err] 40°

Pol y([err]-phenyl -n-anyl neth- TABLBEfContguedy .

8 TABLE | (Continued) Reciprocal dispersive Refractive index

power Mat eri al 1.53R&@ipkcRdlr] . 47.5
Poly (N-methyl nethacryl- am de) 1. Bipessive - -

Cel | ul ose acet aRefragtive index, saponi fi edPO¥Er 54-1. 56 Material S -
Pol y(vi nyl chl™© J2oby 260 [err]-1.5 56 g ethmy_ 3 -

Ur ea- f or nal dehy%ggﬁnéul)dl ng conpound 147%41 [e}r,:tlisc’]SNmethylm l -
Pol y(gl ycerol rn§4 n mal eate) 1.5426 [efr] Cellulose acetate (Partly 40
Poly([err]- bro ¢ Met hacryl ate) 1.543  Saponified) -

Pol y(vi nyl - vi ny chI oride) (6/ 94) 1. 5435%“?1 ]Cmonde) | : 47.8
Pol y( et hyl ene- ﬁsaLa 55 ol act one) 544-1 546 {erﬁ-fo}:maldehyde mouldmg -
Kauri copal 1.545-1,555- compound Sw nyl acet at e)

lrosm-mal
(I ow acetate tyh 1(5 45 0003[err] . 546 O o e o) sote
Pol y(abi etic ac ?%(gl vifitidene chioy

47 [err] Poly(vinyl-viftylidene chlonde) PJO' y(ethyl
sul phi de. net h- acryl at e) 1.547 + 0. 001 [err](6/94

Pol y(cycl ohexyl lm_yr(l?hbr .ate) 1.5476¥%rr] P°1Y(methyl°ne-a-valer°hct0ne) 47 -
Poly(l\l-allylrretPgr: 1.5487 [erT].. To(vinvi 1 37..5
Pol y[err] - phenyl@é i m§ - acryl at e) 1 55 [Poy%ny aoetate)(ow

Pol y(vi nyl f uran}.s4 &502. 3ea20

Pol y([er_r] rret_hs/»gg)g rreth acryl ) 1. SWW phldelﬁé% 35

Pol y(- p-i sopr opyi ne) 1.5540 [err

[err]-Pol y(chl of pr enepoile595 [err] —- Poly(cyclohexyl bronﬁﬁ:rﬁate
Pol y(et hyl ene glyémsl(2enzoat e methacr4fl ate) Rol 1?1 lamide)
37 Pol yU 742y yl enyl - di - nithacryf hei "fherr] a
Rosi.n nodi fied gl y%b)ol - pht hal ate 1. 5573 [erp vm ylfuran) '34.8
Pol y([ err] - phenylssd {29%) nethacryl ate 1325575 [Boty(ﬂ»-methoxybenzyl meth- ~ - 39.0
Pol y( - p- cycl ohexyl phenyl net hacryl.ate 1 559 ) ' 36.5
Pol y(-[err]-phe g d met h- acryl at 1.56 :ftfl ;I;Z::yme) 37.5
Pol y([err]-(o-chlssd yl ) _ 36.8 Poly(ethylene glycol. _
: R T benzoate methacrylate) ° '
1.5559 (20°) S 37 Poly(-p,p‘~xylylenyl ‘di- -
. _ T methacrylate)
. 1.557.(25°%) - g T _— Rosin modified glycm:ol—phthalate
1.5573 (20°) et 348 Poly(e-phenylallyl methactylate -
1.5575 (20°) - .. 39.07 Poly(-p-cyclohexylphenyl -
S ’ methacrylate)
1.5592 (20°) -~ - 36.5 Polyl(;B-phenyletllyl meth- . '
1.5624 (20°) -~ - 37.5 Poly(~a-(o-chlorophenyi) . *
. SR ethyl methacrylate) .~ |
1.5625 (20°) P 36.2" Poly(pheny!l Cellosolve : = - - .
S S methacrylatg)
1.564 (21°) - - - - . —_ Maleic anhydude—styrene s
. S copolymer
1.5645 (20°) E R . B Poly(-1 -phenylcyclohexyl .
o S o methacrylate) o :
1.5672 (202 - - - © 46.5- Poly(methyl oc-bromoacryla -
1.5680° (20°) . - j 36.5 -~ Poly(benzyl metha@rylate) G
1.5682 (20°) e 39 Poly (B-phenylsulphone).
Lo _ ethyl methacrylate)
1.5683 (20°) - - v 36.8 Poly(-m-cresyl methacrylate)®-
1.57 . LT —_ Acrylonitrile-styrene copolymer
1.57 (20°) 30 Polydiallyl cinnamate
1.570 + 0.003 (20—22%) — Poly(ethylene glycol phthalate)
1.5705 (20°) . 334 Poly(o-methoxyphenyl

methacrylate)



ethyl nethacrylate) 1.5625 [err] 36. 2 Pol y( phenyl
Cell osolve - nethacrylate) 1.564 (210) -

- - (1 574%5) T eTT] ERREER Y | B
Pol y(- 1- phenyl cycl ohexyl nethacrylate) 1.5672 [err] ' 46. 5
Poly(rmethyl [err]- brormacryl ate) 1.5680 [err] 36.5
Pol y(benzyl nethacryl ate) 15682 [err] 39 Pol y
([err]- phgnyl sul-phone) ethyl nethacyyh ) 1.5683 [err] °
36.8 X~ —Pe%m—e%m&-hae;—yd—é&-e’fﬁ—%l——-————— -
Acrylonitrile-styrene copolyner 1.57 [err] - 30
Pol ydi al Iyl cinnamate 1.570 + 0.T0GLE ¥(Gohtinued) -
Pol y(et hyl ene.gl ycol phthal ate) .1.5705 [err] . 33. 4

Pol y( o- net hoxyphenyl net hacryl at e) pr,%m]
d:spen‘slve
Reci procal di srﬂ@fr@mﬂ@f ractive i noRower

1,7362, 757

9 TABLE | (Continued)
Matepigl\\e r

Material 1.57

57 A '._ o 35
1.5707 [err] 1. 5707 (2o°) 34 - 34
1.5707 [err] : N
1.571-1.572 [er1r§7°7 (2°°)

[err] 71—1.572 ( 2@:3
44 Pol yi( 579 &oel

.

i-br om)pr oby'l rra;hacrylm S -aibﬁ,zispm 1(303 [err]

__..55 Pol-yh- lhé%ﬁ}ﬁ%t h“rr'et hacryl at e)

salicyl ate)
hligylge)Cr esy| . rret hacryl ate)
I#tlal ate) 1.5714
e) 1.5739 [err]

- Pol y(gI cerol pht hal ate) 1. 5775 [en crylate) 30.7
Pol y(vi nyl benzln [err] ‘Phth“late) .

Pol y( o-chl or ob: ( Xt h- acryl at e) 584 (&% lmeth- -

Pol y( pent aer yt- hr| t.ol pht hal-at e), -1. 5845 [ er r Jacrylate) - 27. 4

Pol y(m itrobenkz

e 03 () yl ate) 1.5857 [ folyfpentmerythritol phthalate.)l 37

PoJ y(N-[ err] - phet® &Ry | net h- acryl afide) 1 niggpbenzyl meth-

30.8 Pol Yissasy ee) 1. 5901 [err] %5858 k- phé@tEdhyimeth-

29.7 . Pol y( o- net hoxystyrene)- 1. 5951 [ edylamide) ' - 26.5
Po] y(ci nnanyl - 10| at ) 1..5933 [ 8P+8] Polystyrene - 31. 0o

Pol y(benzhydryl1 c)ryl ate 1 5964 [err]. . _ : 33

Pol y( - p- br onophgkys (;m@)th ‘acrylate) bp7965 [l%Iy(—L-metho tyrene) 34.5

Pol y(- N-benzyl- rmsqsamog)l am.de) 1.59672psrr] -
g%ﬁz 1.60-1.63" ga‘o':
Pol y(vi nyl i dene de) '1.60-1.70 7%

Pol y( - p- net hoxy‘ls

Poly(cinnamyl methacrylate) 28

Poly(benzhydryl methacrylate
Poly(-p-bromophenyl meth-
late

Pol ysul phi de- (Thsgak@o)) 1.6006 [err] 34.5 :’%%(—N—benzylnﬁﬁmcrylannde)
°)sa| reyl ate) 1.°6840 [erFo p-methoxystytene) 30

Pol y( et hacr yl-
Pol y(-o0-chl oro
Pol ycar bonat e f{’

22.5 - PoI y(pont ac
1.6040 (20)

16056
o _1 608 (20°)

1. 612 o0, 001 (25°)
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was The diffusing liquid diluent was added allowed to reach, room

tenperature. Thpe: cell through a side F éz.es;n the poly(tetrafluoro-
assenbl y mes—-&ub&eqeerﬂ—l—y—&enoued#emﬁg.&ewmae.)_ 3

then capped by aA: red/@fmolamene%m@ds Ioaggr anil batfs - Meclam‘.l'nﬂ difishfliquRicis@itin tfﬁhe

dh
(ilol uent |iquid ﬁ {‘ o &E“@L Bt tgﬂthat%% Wﬂgﬁwﬁs é’d“ezlg the eve

exanpl e was had an inner  axis v
anot her 26 hdurd;ameagattlﬁee sofdnlinchssenbly ¥Rs whil ﬂﬁ

Q‘Flérdlhmqsml {ddedy c dllowedl, toamlsroamrtempeahue rtI‘l&n:eleen .

renoved, cool ed d 1 o remved
for 63 sice y f
i) I e R A M%‘tmmw

,65

passi ng down i@l éxamﬁdwasdmemﬂrp ﬂmm t enper. at héaRd atl he@ 1@5

-normal to the ed8e s%myﬂéﬁcl% th¥50d15remar9é,sn¢ﬁd)nn

renoved from t KB Y Zﬁﬁﬂgﬂm ' d’O@h and
tested for | emodvddheraemo&a,tenﬁﬁmf The%slr Oﬁgeén fiésﬁgmo%s

than after elthngiemblyoas Wbseqmﬂmteinmgd from the of the hght toa hne UTHe cell gave
suggest i ng that""t"‘hgg"s - Br, I ik stin sopeh met#na petien QD hoss e 80er | aser

beam tine | ed e ﬁ%@f D re 1R i Jr‘béLn ﬂf?ﬁp@s © ot dffgomeam

passi ng down Z%flhhﬂmﬁﬁdtdrwﬁkﬂﬁbw ‘6wt he en OCUSSI ng..
Exanple 7. 2 thzcellamnormaltothe@@pbtbs,fmsmg ght occurreEkamﬁleryussr ng-to a-gp

f: the light oc t
poi nt. j ust nside oo oattd 1B s&ﬂg%ﬁi’%‘t H(_E hgé end” nas bserved
SHERI v@of ffﬁ?‘

A cyllndrlcallwl1 _
page of print edtextpdﬂilthdp@ei'm 0 Wasrda&depd ﬁ yl ia@ mge
rotated 180 25(|ﬁﬁ°thF§re Oaﬁ@)ﬂmagniﬁedmeeﬁ oik 4 oat:e icthal f
25 fromthe ergf % s1)i ‘Q‘n{:;gclﬁ’&‘ﬁ’etl“& #nd
a quarter of arcfidm m:stvae(bbsm PHeh SfeW&U - : ' «d ol ONG,
was pl aced i-n ethwwhlthesmwebﬁthelm that des- %thdsrmhdﬁage S ze decreased. An
inverted i mage “cribed i nExEx@g@I e 5. Et hyl endhelicelt sy obsemeds topfivej lerts-dike '
obj ects was Obsef ved When VI ened ~added’ andacu%e‘bleﬁd‘%%‘é’g‘%t“}l%@a%at@d

at tH¥ough the can&yﬁﬁmmytshﬁm&ﬁas eléme,nt wn:h ';.[-e_rr] Mpté% hOUfS -The cell
was observed#t o éemf-* actipl jaa mad. . o

Exanpl e 5. “h - 5‘?“] Hfé@ gally '_ frigel tAWlth ik
cylindricallss scmrreémc@ m@?ﬁﬁg@% s afv-}m 2 'pmgve%?‘ i =3 61 desi tive

xhmple:
| ens-1ike acti cnxcepmatm@elllep&ﬂfwﬂaadut p m;@t 69’5

A cylindrical yf rﬁ\‘%} ‘@-‘éq; %ih@m teedswabplaadmndis

placed in a . pdd iﬁs PHEER R ?'Bt‘athsk(ef%fct‘f’ gﬁ‘&\ifgl ‘Eéth ar to

that descri bex. lm&uﬁa@b&a%edmgmﬁeﬂsme&ﬁonp ov gt | nches

except that thevheeplicediengpllimatedibsealrant a: qua ngetmaghatlaﬁrbc an i.nch pn

di amet er and having > 95-qf an-inch. - 1t ,e ;ﬁiﬁual#mmame diltient zxepel caddeds | at,

pol i shed ends Wwas. placed TH & tell s e ha §§f;fm_ Soe (f‘%*heat ed

at [err] for tm@hﬂsﬂm&a@h&thm 1i 497 S Bhet ¢ (i Udod in: this

plates had a c(i_‘_ Of: n@ﬂcal i nium. “of - aboutexaﬂ:ﬁplewaséﬂlw;ncskioétatevvas obser vaes t o

gi ve | ens-1iRe ;3% LR g? 'ieanda.- En&n t Wl el rapserably g plagpsh i

placed in a colo -l TBdH¢ hﬁﬁ,g ' ad ey 0w

100 The di ffusreagrauyr plq:udﬁﬁ dlhblli&l‘timsm actdedm&eeanm‘eech&oom temperature. “The cell -

t hrough a sgodé’“%Feh_‘?f mely(psth ;‘_xtoehxi@e)r Qforasﬁemﬂyhyslsbaequemgylrpmdeﬁﬁomﬂ:ecmo

was then capped B SR lengthy’ with 44 _ 1 _ }‘Wek"é"‘m 8t al .
cell .assembly, : an” observer

@f-u"' bk ' %mallerlmageofpartofhxs

ex arrpl e was et tpgateeslm ﬂn@@ebatad a. quarter mches f&@,&ndt&ung A\ positivt Infirrértlike .action, -

pol yk( et hyls __;Etasszendwmdowr | tbpyb:eﬁbmowa@equ@u@hgﬂnh t hélseod

i nches Iong, stetl Wabh " g“ %xwﬁ M- 8L i n.an‘oven at

[err] for 47 heutsite dﬁiileta[l;d:ﬁ}a yt ' e he ditStionaf t €

whi ch t he owven tthtscylmsimettlmd)#xks and was cent I‘oﬂ.ldlcgdeqitl aeb&dmgnemcaradliﬂod,eaom-

consi sting g P ine diquid fiﬂﬁg o dtded @#mdmmwlmmem@ql i nder

of poly(terafl &e e,m’;f}, XA 1 O wg aé‘t’émlﬁaﬁ ?tSrrHohe

110 50 about the same | engt h, vvrth a square ho oven es?ena _

mrror-like action.In half an inch by half an inch. The ends of the

| ooking into the cell assenbly, an observer hol der were capped wth

quarter inch thick saw an inverted smaller image of part of his plate

gl ass' wi ndows. one and a .quarter inches face, indicating a pasitive

mrr@r-lrke actron |n di arreter The gl ass- end wrndovvs were held t he
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60 through side holes in the poly(tertrfluoroethy- of a honbgeneous
gl'assy anor phous pol yner 120 | ene) cylinder, which were then capped by and
a transparent diluent within the matrix 14

1, 362, 757 14 A rod of’ pol ystyrene, 2

i nches | ong ang half met al SCI ews. Thelghbgent I|qU|d used in thls ang4l

I n di aneter -a-|=re|

was” pl aced in a q0f§ lﬁﬁ"ﬂrﬁ%%’e Eﬁ %ﬁ? ttq%éé‘seﬂlua@@d
with the rod’ m‘gdé’f‘nﬁﬁ el P%@&IvﬁmVﬁgli.ddcm

in an oven at [m:ﬁﬂ»lei hélder agEs wFtcllin bl 51RE aAC 1 oy B MohrsANes

i nch. af ﬂerdmecﬁthrtﬁelummfmht ur ned oﬁﬁeratmhmovm@aﬁnﬁedlsﬁ Weqqui d

di | uent was addr%

side hole int ;'fﬁl )éﬁlégr %ﬁlﬁfﬁsﬁﬁt u°$bl éﬁ%mm%mm@oveﬁrom

t he et hyI ene) c;yétam HiRibnt Vil id tusedlin &nppe drHaycell was\thin tutheti as tthel ofeos 70
| ens- | i ke aci owamplesea i rleblhalihe di | uent Iheatedi a4 99 @ cfor| gpotheri 26 hoursy pgaing | |
was "t hen ret ur ned®s gl aFFémHY/é’FF placed Yo L e Clb E\rpstef far fap-life acnan.
heated at [err]a’?eptvm S Tetn w5 ol o aﬁ%hno Am(Birleted WRITED bebmVasing v d
with the rod raireaded mdoabndemdntesTwenonhdcdhwlnpmmcheteodtplata@;fosussmg 75
vertical in &h %V@hl *H‘jmfl emgwed fromy the %é‘ﬁh aé’éﬁ" ﬁ?’e
He- Ne | aser bed a%8h ‘Wéeéﬂtti

di ageter with t% %e@ﬁﬂﬁﬂaﬁﬂeldﬁ%lﬁleﬂ&mdtﬁ&leﬁ d&m&@ﬁperature * The

C t he cell oflsnmd:ametérvtlmtlteﬁueanems dawes, focussin 75 15 assenbly was
s quently@eg d’“ﬂ‘ “&fplif:ir@m‘?sgsﬁt to a |ineX3®RE Fed. The cel 80
gavl.oven and t 'Laae @ﬁ‘watﬁﬁsedsu S eX yflriciy [ 9Ll QWbeACHHON
after 20 hour s Wwhaithatdiars plicadil €pag0bf priated h pl vletm-hkeacnonwasmade
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He-Ke | aser B2afif tﬂt oe
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t he beam passi n]&e@y@” ‘fid :ﬁ}u ]%ﬂlél‘g%g
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tme wasi Ng
Exanple 7. of distant objects was&ﬁseorfed when tn t addaadwndehle o@oa:seesxblyngasmyafad pbl nt
just inside or Bemghdecepreofthelepse| | end. was F°@7 cylindrica
symetrical ghement. wth lt;te cell was %ﬁmg Qg&fﬁﬁ 90
positive | ens-1ike actlon made. . text- with the pagerotated[err](lnlts
pl ane¥ A rod &f cylinfy ytnyﬂ:trmt ﬂmylvethe) haI f 25 fExamplei8e erect:
posi tion, gPﬂs |n h &h di gme
inch the teXt g\% meg‘} 4 has o§ﬁ i Cﬁ ﬁ?ﬁw%egﬂpn a
cell simlar 350cdl e:Sthat leSl ze ﬁemcﬁ‘@slg(metbﬁrmﬂﬂnmhte)eﬁmm
cribed in ExarrphxsepfstbaEthhydlléwethdta @ag%a Zéﬁ @b? %r %d
when vi ewed adef%@h sexm l?g S hﬁ%@@lg fo hé le
of t he | ens. 47hours af i oﬁaﬂduve
| ens-1ike 3040  The cell was observed hfnacuon 80% reﬂecuwty on ﬂa@trfmmm

in a collimat edWh%t?bFedmﬂmte@@erNeWI i ndr i ky rétierren tW°
e "Eﬁ%&% B %ﬁf an

Exarrple8 positive .l ens- I Jé‘ agtion was maqg,
inch. in dianeter A cylindri “cal | y symTetrl whidhiwias aadcappequter

of i nch | ong maqatammehmerpwhﬂw&et tm%ﬂk SETEW. r'§he- flijupas Liquidjused ifgcthis

105

mads; 35 celg E‘E‘JH‘P ri.be ylene Qi the rod
pol'y( met hyl Wetm"ip °ei?£a’,taa ourd @%ﬁ t hah a1 SOk ey 08 10, WA%7 Bhbyt 2
guarter | ong abfhnhsh &nhdvﬁghatlpmsddd&mtois adftek Valsichi ovﬁ&vmfturaed offhankd . was
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1. One of the g fneh. The ends of the looking into the cell assembly, an ¢bkditie€S

had a coating Ofxoldﬁr w&mcappadohthabmt& #th thickhesae @h linversesl soisbice rimegd of @algpf/bls

| ens-1i ke act | oalategg% ens a&“&‘l‘?’rﬂ*‘ eSSLf‘F E’é‘“}t‘ﬁg@ ‘%ﬁ. 115
g ol

placed in a > B o Elecio SFRSPE R ST ST & r,od.

100 The diff USI ﬂﬂ:ksi of 115 in¥iASand BC ExwmhewEE CLAIM IS:—

through a side bwadide ldiamettsre 1qmtiyl(yt edrevaf parrdielo- btm%tda@n Mé@rtheme‘éﬂ‘?nms

then capped by E’ﬁwgg [ caI e i mmmew
The diluent Ighq Ef'ﬁgeg m’@é,ge ogeneous glassy amorphous polymer 120
exanpl e was e‘t h % Tirfdlerg Gadlic t @ere then oapped by ]aﬁﬁ #\fyansparefit difdent witigh the matrix

pol y( et hyl net hacryl at e) 2 The cell assenmbly was placed with the rod

i nches long, half an inch wide and a quarter axis vertical in an oven at
[ert] for 47 hours, of an inch thick, having flat polished ends, was after
whi ch the oven was turned off and was centrally pllmm(lummmml
consisting of an allowed to reach roomtenperatur

cylinser of poly(tetrafluoroethylene) of assenbly was ‘subsefueht!¥y renoved
fromthe 110 50 about the same length, with a square hole oven and tested
for mrror-llke actlon I n haIf an |nch by haIf an |nch The ends of the
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pl ate gl ass wi ndows one and a quarter inches face, indicating a positive
mrror-like action, in dianmeter. The glass end w ndows were held the

obj ect being outside the—focat—temgti—115—55—ctamped—by armut=ar—ore

si xteenth of an inch thick steel washers of 1 | 2 |nch
WHAT WE CLAIM | S'- outside dianeter, joined b HﬂEm Em !]
transparent el ement. for the deflection to the axes

of incident,sel ect.rorragnet iC radl at [ 0513207(391 The d| ffu5| ng liquid di .k uent
V\as ad‘gd _p,r S ala peg ) S - a ans an 5 I - a ala de
holes in thefomhy(atenmbﬂsmt 4efractive athehmg:exaemmm}dmssy anor phous

poryrer 120 i R i e ol Ry o

diluent wit hﬁﬂo the tXthe dll t-comprising matnxtsshapedasarectangularhexahedron.
1, 362, 757 5 an organic liquid having-a molecular weight of 19, An elethbnt {491 diing- i - cmﬂttsguaols

gradl ent i n hsf‘thaciqoo,ewhwhtwves&%@tsmndmog mmdﬂ#@nhasanmdewfec&amul ng in a
di rection™ s{eston g Hatpof g, Dol sa cﬂ‘ﬁ Y’PF“&]W“’&&%“B‘F

) caﬁf X §°€y’s-end| b0, - cy &mﬂell n\Bgkehd) the
shaped pollyrrerzt an g:h claifted-éd. €Nl and he:hdexhuerdﬂuencmlaﬁ hﬂexngreﬂmtoﬁl A1 S

shaped as a Fd h%-';ﬁ%thf@gha 'batIOF mglmmzmgmaanﬁnl ecul ar
wei ght of i e ﬂﬂf tas_' .d-:%la}&. 3P 21000, |
allé bRl an Y @h of :

whi ch POSS'S € gubstiheillych -rogf raction
refracti oriSdpﬁtfcdammaeﬁdmgmhetebamef ‘Tt he - oIG}aimrl mIZesmerbnhalm pdlgmter @f pdiyne 80
pol yrer i ¢ mh&ﬁgﬁgﬂ Il %w metgtuap%mnmmt TRIESS

el enenti sacyl ( . 8:4 dil ethyl ol
20. An el eMEntiras Abaniias dund & e D 105, An bt ) G0 ”ihéléﬁmmned in
Caim1l ar’d whestiwrths: polynhes: hé(atéi_lal ghen trrafiition arwhcrndémd@fentns@ﬁ-nﬂwlpbthalaﬁS ha®p ng

two spaced Om%em t t%OUEJQ an t(;‘?eof %@iﬁgém en%nqéon t he

pol yneric Wﬁt[ahﬁﬁt i .
el enent is amﬁyéﬂvaﬂmmlfminerm uottlm sur f agmahieicthgerAatfst-ant i al

aligiied 25 2F. éqm’%e.oﬁ G2 An: e!?mem %m@ltu;’__;
ol 151 1o G Ry e G
dependent on % ARpPé aakea&eaxaemmmgs t laafsmﬁﬁytﬁﬁamhefmdesmbe

2, wherein thvherﬁmltl;ennﬂymeshpod yhspers&ﬁ iRdex An 271 Armﬂiodasmﬂhngmmispamﬂlal m1l or
2, styrerf@, offrom35t050, . ... Ny ._~-whr Sept fOFtéh_ Sefloatien. ¢ e 9%

transition W8 L " A aaﬁ? SUF e e :
than [err]. vetween50and60. ' Wherern- PHeR; |pu19ﬂa icl Satfk 6B tah}d: ks laGsy
el enent as cl & AecklamentCisa¢lsimgl in- any2@e ofin ameriplove pdlynees atcl tammu@ hssctllaal m 21,

20 wh nierefthe gilugnt dsassolveng  dherglags jran epofppgr 100
i s. di - ﬁrglut yﬁgﬁf& c&aeaugm@r@aewfg fp%%i"@ t‘i’“m"i’f:&“é

24. An el enemmmsa&okomefmdhemua:msm 101 havidy &heagatsdd i N
any one of Gﬂarmht@ffeomﬂ(’ﬂﬂ%l ms 12 to 2 d@mf dn @ﬁwpmf thet

wher ei n t"’ﬂec’[_%%§i< d#%?{tﬁ ‘}fﬁ goé:‘iﬁ Y ‘2; ?.‘;‘tﬁd_ Soél y-
‘refractive 40f‘{, it oL b ‘i vm% per-29 6.

An el errent as:exglitaf erantlldlhﬂiyﬂone of o %toemempucasaxisloﬁlthaedmm d a| m

24, it eRveonsdify uegt CopfFEFieg e

et hyl ene c gzﬂ m{f%ﬂg ccular weight ol 'ﬂ%lolgg Mo !

Anelerrenta dfadesl N Clalmland7 Aﬂ,n@ epaﬁn&@urmﬁ;h,gm.dalm
6, 'substanti aBI&n MMraelclnmigeﬁmm @esofr ickpable ofihdycieg erystdiizatipo bithepobhas a

di sper si or]j0 mamxmshape asamr% BYYEER ﬁ’% Ahﬁ%&% are‘ﬁgcﬁl £- 39 ,offfom 35

to 50. 14. An clement as claimed in cmfﬁei‘é fofireih &C t{aﬂﬁﬁoqen

el ectro- 95 whereif\the ditheRt/RdS fan BflexCif Qéffatildn  itdinpeiatukdPreater thai2PTERT i C radi ati on,

whi ch conpri ke*sth@lﬁl#taé OIWeqanlxtahethpol A netbodaaﬂjwbpwsm a8dbx a
g’%m 205 P " gy

t r anspar eng '% @i 120
pol yneric mikvhéré‘m mg@ma@w aaY N dan&niumaai &l alyn&d den any
one of anor mksohs:tpaloyﬂemolmrame €t U rGlaith 875 tot 29awhésGa thel palynmer Hastao 8,

wherein t he enwvalee L v t he gl &¢ VFA‘PE#?"im FZR ure of the
' . in Clai 139 m
pol yner 1% c§)anmdex ofrefrTcuon laims - 27 10 30, wi g?f tlfkan

the gl ass Ur gR&bd th@ thit®F PR polyiérR ndddix 208 BRI R0 BB any one of
of the pol yméeekiménnizmteggivelewim the matrix 32 Ai methdd &0 cEmedherGMm Bhe

di | uent has a elemm;\q rfé‘n“%ﬁﬂ BokEa 135 hﬁ“”égﬁf‘%&ﬂ% et JisersiapaéEd cul ar
refracti
wei ght of fg50iflex % fmepotymé'?mmamaﬁ“ yy} Sehd P 68 $1abldE 8 O6ind BE 130
di ffusi on of the 40 . . 11. An elenment as cl alned I n any one of di uent

into the polyneric matrix form ng a 105 Cains 1 to 10, wherein the anmount
of diluent -continuous gradient in refractive index extend- is from2 to 40
wei ght % based on the total ing in a direction which is subntially per-
wei ght of polynmer and dil uent. pendi cul ar to the optical axis
of the rratrlx 12 An eI errent as clal med in any one of and the dlluent

o a . a A o,



Clainms 1 to 11, wherein the shaped polyneric mner. 50 matrix is shaped as

a cyli nder 28 A net hod as clal ned in Clal m 27 115
transition wherel n the dlluent has an |ndex of refractlon terrperature
greater than [err]. less than that of the polynmeric matrix and the 29. A

nmethod as clainmed in Claim 28, elenent is a positive.ilens,

wherein the_pol ymer has a glass tra n 55 15. An el ement as.cl ained
in Cai m_ig,___t_e.cr;peua:-u—e_g:-eat er qﬁgéi*s?erd 120 \?\lﬁenHm

the dil uentwlhmm ebn polynkaxlmfa dxwknsmhnden as & %mngﬁlarr&xh!mdmmamtmmﬂnml n any
one of | essbeteanpOapdfo. ol yneri ¢ freiffussd intethe matrix drogy aps cxermal 0300,

wher ei n t heoBtil ST Es DA e Gl "q. N nEYHE laime

refractiwse fpindepolydkr : ,’-' rom 1. 42 t.o sgv?% a;ﬁ‘ms%n ggmmagmﬁigmaghn Caim ;

13, 31. A3ReY msdlosass laigieddn any) oan fotmpq#ml@()mbmfemsmoitm @7¢.uent has an

i ndex of re@l"&’éﬁwm - %ﬁlﬁi‘% @%Wtwmﬁ@?%a%f?S 3reater

than that of3g Ve oE1QE  Oig K mastiQll ob GaNd B ClaiN282c1 0 60. -

t heel enemd |61ﬁmeyabss;@hm'5theamountofdﬂuem any one of Gidims A6 6181 fs0dipeadent bmi Ned i N

Claim 31, lim,&méPM%awl%thfedml n Clainp27srwhergn theml@nmmotmeﬁa %‘} has
fro :

o 8 Shers TR 0 Ly VAR B 2
35 10 50. GEmgBP ] wi °h3pme ARG SRt awER A
met hod a$5 cdsaicylieder il thel (ﬁluﬂEmaiﬂ'psedﬁﬁ:the ihGhedﬂuent:sdt—n—butylphthalate

1, 362, 757 matrix from a hollow core centred about-the .. 45, Amethodai j m@m?ﬁ% r has
r or

a di spersi OWSENIC p% cinkeGh AR heer NEXED o pelleen 50
and 60. Clatms27to36,where1nthemamx1s|sﬁapai nto the matriXx m .an
ext er nal 20 38 Vréctaniulpehdudedrons and te idebnt | N 44Ny mnlwd of clhimed)ix Claig] 46, ni s 27 to

33, wher ei nis 8if u%@ W%fme%wmd Wm%ﬁ Q%geé%ﬁ%?omélo s@ny one.

of 5 for t% -as claimed in any one of substanuallyasherem
wherein t h€laishs D usasmhe&ﬁm;sﬁatﬁixsaha’ip&i A4s @alEYY a niethodNy oOne of

t enper at &t eds\a ligder and theydily tof dlﬂvsednqﬁeras]clamd@@amﬁ 27 to 34, wher ei-n the
di |l uent has Y '

Frggr SquFre ransj t fa ,
. 4 ki BT T o 455 of 12 f#f*@.g%%%? A method as
clained in-any. one of 42 Anetho as clainmed in daim27 or 10 dains

mol ecul ar V\elluﬂxbfnﬁss WH

27 to 35 whei emm:ttaerranmmﬁ Sifcioriliyl o by mawnamﬁss,cﬂmﬁ Bf, BG4t 0 41 as
dependent on i sPublisked jpy she 1’?‘6“@9"1@ ddings, Bypdons WEZA BA%alfromCl ai m 27,
wherei n the polyner -i s. polyst yrefe’ el ° lf“.pol ymer and.diluent.

43. A nethod -as ¢l aizmed-i n:Cl-ai'm 42 40 37. A method as clainmed in any
one of wherel n t-he. di l-uent - is: dir rrethyl phthal ate. " ains 27 to 36, wherein

the matrix ks shaped 44, A'method as clained in Oaim42 where- 15 as
a cylinder andthe diluent is dtffusedlntothe in the diluent \is '
di- n- but.y] pht halate.~ mattix froma hollow core centred about the - 45. A

nmet hod as- cI aimed-in'Q’ aim 27 ‘or any optical axis.. °

one of d ai. ms 36 t0.41 as dependent -on .. ai m 45 38. CA net. hod as clained
in any one .of - . 27," swherein: .the: pol'yrer is pol y(nethyl« Cains 27 to 36,
wherein the’ natrl X 'S shaped nmet‘hacryl ate). 20 - as arectangul ar hexahedron
and the diluent’ . 46.7A, nmethod as.claimed in Claim45, is . diffused into

the matrix from a ca\n ;centred \Aherel n the dil uent i s et hyl-ene

di acetate. aboutihe’ optl cal-:axi's: S <47, A method as-clainmed in
Caim27..and .50 39. A nethaod as; cI ai mad in any .one of substantl ally as
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