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such i so8& opprefembiy\p.04 cespecialiy0.09d. The tplerated diffetpacerwiltidependtupah capsulelsige.encapsul at ed

| i qui d cryst al Acedrdingygshenrdferted embadimentand beshmodecdagirably thecelegtiic; field E shawp on figctis
white to a \Apdligglo thefiquid or in the eapgpia-32 for the Mmost part rathprihan hejagdissipatedgrdegpned gwp- of
t he encapsu |sm'q'hgm the@nearsuinting material, Ehesy stipulthiol be 4-rybstantial voltage  dseprgoraps o5 thrquplp.the

l'i qui d cry s tmgterial gtwhich 'HWBW&EPP%WE%"% ‘slfﬂi't‘,‘ﬂ’ 5@%’&98!‘1‘%99%‘%“’ pepuacross thedlagd o

orliquid cr)F 3° t on. to tical distortion due

to¥g‘fract|q0 j: e °“P ﬁmmﬂggﬂﬂ

| I qui d crystt qu ||cr o i tal "
ofield a | pgl? wQ 4054 febih

at the bwn F.Aaefo.ﬁt h&h Hﬁé& en&ﬁ rd fﬁa mf?o Boint A

ext r aor di naryiniaAriHide ||5 b5l thr&ﬂ;h hﬁﬁuﬁi'ial%hb%ﬁts'dﬂﬁwﬂﬁrﬁﬁetﬁm an

the i ndexof s Qxftﬁraﬁtylt@ampéa iernRBsram nﬁiésbui}etn o b po@ntiafiifefshcd Rtweds bdifd N
at that int {dndpeinte!suer I iffedendeldRouldi be tirgd enbugh Eoﬁ*odlﬁtaﬁ bledtlic fiaterods thd1Ruid
cont ai NMent chstakrhtaripithdt @illitshg toaRgh theBamB.dt wik by upprediatéd thet BueX6 dometribdd Gonsiliératidhs,
that is so frabéythe leagtmthicagteshiythd wall ifvomipsihtey to pdintB, fordxbaglé, @athiconditibnistill k&t be met
br i ght eni ng even tbdugh the suiuatimpedasdeaf thewsilngatasialdsdoweBthaithatotihe ligpid ceystelfmathiriblftherein t
i ndi ces of r ef Thadtteledric capstintwinpefficients) of theaaterial gbwhich.theRmrapsulating ediym is formed and
bi r ef r i ngenobwhighthediquidtarystatisicompriagph andhe difpctiBecapecitanceivaiuas dihp capstlewall Gl pattiailarly
Pol ari zi ng Jwaradigiipectipngedné thb%quhmtslmwhame dlectnicdield E Isimposedaglishoedibe so related
di scl osufes tat thawal bt of the caesy B@dqu@etrsgamtiﬂudrs the ayegnitudecgt the applipd pleqtrigfleld & he -

encap sul at i'¢rgliydhe capasitance dieloct Nﬁﬂ?&fﬂm)f’fﬁ apiirg jsyer 1 (Fig#) haneapsviateddiovid o
sane i ndex &fystabmaterialshoyid hesu 6 foy the\fieldrop cqndif as the same
material, thusTJeesrysE 30wl f’"' 0 congfant P‘%Fhat'?%l%mpﬁs‘x? fpfacg; sqmplimes is

ordinary index of refraction of the liqusd crystal material is closer to
the index of refraction 30 of the so-called encapsulating nmedium than is
the extraordinary index of refraction, a change in scattering wll result
when going fromfield-on to field-off conditions, and vice-versa. Maxi num
contrast results when the ordinary index of refraction matches the index of
refraction of the nmedium The cl oseness of the index matching wll be



exanpl &, the effective inpedance to induced or displacenment current flow
through orvia only the wall 54 fromﬁﬁ,%b g‘ﬁi gt A to point B should be
greater than the inpedance that woul PEEuntered in a path from point A
to point A inside the interior wall surface 50, through the liquid crystal
materi al 30 mﬂdﬂmétIWﬂcmttthwﬁm t'tﬁbthaﬁlelewwmmfrmwwm o tha
again. Thist eneffiglentiof the anisetsopiciiigtid orystal materef 30 tphelpmesbih EHM’W" ‘N@F‘Pnce
bet ween poi rﬁ'!“"'A°&?ﬁf' d‘i'ﬁ?esﬁb'e%@‘f’ é’ﬁ"’é’l’ﬂ'M lﬁqh PG?'W@PEFFE%"!‘HW(’J‘ ge the

enough tg WB;HB& %?W t-J"F’fcé‘1 gct?cd:o 8%5‘?; ithat
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actual inpe RRAEn

crystal pategy ofitlofthe Ilquia
mat eri al of rNHﬂl&G&d .&m&mwm,@m o lab! Sl a8

liquid crystal THe3afs@ePsa iy e ofvabub BifbsSfnb eﬁ.t.wevtﬁe Qﬁpﬁ\&lgh amhuﬁwea..r&t.e&Mu
capsul e wal Ipe Rfthe BiBétid riald ttedt agimant bl liadid GHyete I ke Qs b refdrably Mough, Ak clpsuies
crystal acr ghsuld bhifdn SizePaRifbiers So thatleVarious dharadidiietce duchak the sdueuu&ng eld€tri€alchar-
rel ated %5 abtetstics) sfan dppatatud bucii as taldBplaya peingltie encapsiiubal liguMd crstdD@ill B& ubstantidllydlinio P
t he magni t ud@moNoréduer, thg(psuled 32 blwaltl be at IdabtelbctD-6n in dishaeter sty théy eppean gediscteta vapsules

di el ectric cdatue @rn inciend lighf heempanmjier diaméthravogid resnitin thayight bédin “¢deing” theldapades as
encapsul at echcpritigupushomogensous laper agiwoultl not indesigoithbrequinadisatrapic $cafitdripg. Exampleasfeapsge
the fi el d- osizessayifrondxiO-smite3xiq-Tm diameter. pud of iquisioryafil nhateial wes intheisboesaonquirently filed
const ant 2 alapelicatiymandiate harebyepesitigallydncarmerated pyefefesgee, sonetines is EP 0 179
903 Bl referr eﬁprefe'reéﬁq% @Eﬂs@! WFH"@%?‘M“@P @ﬁtesmodpef @?@P‘HE#“E‘"P’H%IF"‘FH@'

di eFect ric CBh3Been $A. Other ex-

ff taewet ey r‘?F'gfd’P'F‘ ‘“’r t' -ayb*ht

coet 1 lent LTS 3&;:5 T ‘é’f’? il 'amn té ;:z;:::
| at i

\r/gl ?alg\eereq mg"" r| i s ?@‘M‘;E eren V\ieen

s, and s
dielectric coeff|C|ent for the I|qU|d 5 crystal 30 when no eIectrlc f|eId

i s applied, 1‘@@|Nﬁgn§houl d be rather small, and-the dielectric coefficient
for the kjq tal when it is allgned upon application of an electric
field, whiclpestipnéenfiméifoxyBomabdte/€! 54 drahsde, shoul d be as large as possible.
The di el ect [FeftyipibRfpentylosy Kenfsalel | S8 gramies) rel ationships are discussed in the
above appl i cyarivbienyipentyl Benzdateul d fegraeé ed, in particular, though, that the
critical relcyanopiemyiheptyDBenzbaml ect 3.0 graveil ues and appl i ed el ectriefield shoul d
be such shatCylreplienyiperitympyBeanssiteact.2gramé he |iquid crystal material in the
capsul e(s) iGyamdienyikeptylotyBentaatec atisgram$ | gnnent of the |iquid crystal
st ruct ur e wiGyanophesylentyloxy Berzoate f | @94hgrarEhe | ower di el ectric val ues of com
monly used |GyenopkpnyimethoxyBenzogte 0.3Fgrem&anpl e, fromas | ow as about 3.5 to as
hi gh as about 8. The capsul es 32 may be of various sizes. The smaller the
Si e,_ th('ﬂjg [20%Materig| |gher the requirenents will be for the electric field to
ef f alig nt of t F uid crystal in the capsule. Preferably, though,
t he capsul e tﬁ'B'tﬁ" mf)t °"5 iﬁ e paraneters sot hatthe various

ranrad el ectrical char- 15 acteristics,

characteri st ’:%’Zh
of an appa |splﬁ ng the encapsul ated |iquid crystal
wll be sub tMBen {emz ,&&ver, the capsul es 32 should be at-
| east [err] dan hﬁﬁﬁgppy[o@ggn Wﬁs as discrete capsules relative to an
| nci dent & would result in the |ight beam

"seei ng" thecyg.ﬂ,aﬁé.\ g&@@g&zsmtlmm%n{aomgeneous | ayer and woul d not
undergo she required isotropi scattering. Exanples of capsule sizes, say
from[err] diowntessl, and of |iquid crystal material are in the above
concurrently filed 20 application and are hereby specifically incorporated
by r ef er encPentpiphenyginethaxp Berizoatali d36gramst al material in accordance with the
best node ofPentyiehenylpeatytoxyBenkaatet h2dgramarat i c mat eri al NW 8250, an ester that
has been?solGyanpphenyipantybBanzqatequi d1045gram8heni cal Corp., Kent, Chio, U S A

Q her ex- arfjypeoghesylephbBanzqater cotRA298MSons, bi phenyl and/ or bi phenyl

combi nat i on<SyanpRbpnylpastyloxyBenzogte, of.A8r8W¢ her types of |iquid crystal materi al
usef ul accorQYF'PPQhQ“Hh‘IPFY@"Y?RFm oh23§¥Pde the fol l owing four 25 exanpl es,
each being a recipe for the respective |lgquid crystal materais. The
so-called 10% materi al has about 10% 4-cyano substituted materials; the 20%
mat eri al has about 20% 4-cyano substituted materials, and so on. 10%

Mat erial 30 Pentyl phenyl net hoxy Benzoate 54 grans Pentyl phenyl pentyl oxy
Benzoate 36 granms Cyanophenyl pentyl Benzoat e 2.6 grans

Cyanophenyl heptyl Benzoate .9 grans 35 Q/anophenyl pentyl oxy Benzoate

R T



45 Cyanophenyl heptyl Benzoate 7.75 grams Cyanophenyl pentyl oxy Benzoate
2.35 granms Cyanophenyi hept yl oxy BenZE%q, %%. 2 granms Cyanophenyl octyl oxy
Benzoat e 1. 88 grams Cyanophenyi net >2 zoate 0. 705 grans 50 40%
Mat eri al Pentyl phenyl met hoxy Benzoat e 36 granms Pentyl phenyl pentyl oxy
Benzoat e 2X£Y¥ophepyigstyloxy Rapzaalenhchif gt y| Benzoat e 10. 35 grans
Cyanopheny| [Rgophenypethexy Benzoate 1 sl.4)gremea s Cyanophenyl pent yl oxy Benzoat e
4.7 granms Cyanho henyl hept yl oxy Benzoate 4.23 grans 9 EP 0 179 903 B1

q/anophenyl y Benzoate 3.76 granms Cyanophenyl met hoxy Benzoate

1.41 grafs $0% heny, rret hoxy Benzoate 36 grans

Pent yl phenyl 8 ams Cyanophenyl pentyl Benzoate 16
gr ans Q/ano eﬁ %0t €4g grans 10 The encapsul ati ng

medi um f or m ﬁz&gpsulﬂ shoul d be of a type that is

subst ant jal I'y ﬁ\g'gﬁca uf ||’lag|lﬁ/edﬂﬂ?énfnﬁ§ ot capiables R SRouldPb oft tpﬁﬁatfslgﬁos{ah% m-
crystal mat gfetef! unaf dG@e%'n&saffaéi e‘ﬂﬁund%bsﬂl@ﬁt‘én%nob@reblﬁ@ﬂdﬁﬁpo‘yﬂ@rs may be
encapsul at i rgeds8 Helshta W bdpailatin§mBaRGM ¥ PalyvinylRIRbBOY PVA), widndiaé o|
(PVA), whi chgbaﬁre&tmoﬂbh dighderit bt ahd dhfindesl bfedfrRatioh that iS RaGeltiosdl tHatéhad tortiehe X

of refracti @nthe preferrédliqiii® brrital Wiateyial CAnGearhple oTpiefdfr@dIPYAs brflatiouti % hipdtolidéd> bieduta¢l
i qui d cusysiwalghtobatdeastabout 1000eresin Pbeof aPVA sionsantdCompéhy identified adGrivatoB20720 repre-
hydr ol i zed, sensé the bdsamodb'of thevsvegtidn. of at | east about 1,000, resin. Use of a
PVA of I\/bnsantlbméxbwpemgakmaimwaiﬁed euengaps@Buéd iguid Lry@t@s Bi0naydngluds migiagitogettienthe bans t
nmode of t he tdinmestar pasapsulatingmetlion), theiquid-orirstel anateriel| andl pérbags @ carden agiun suchcag water.
liquid crystMiing mey ogaytin @ verletychE mixendeyiepsi ayefeasiachiendasa colisi mil, highris mostyeferred, or
encapsul & | ﬁy"h%mhatﬁfwmemp F‘H’"@P formationefan ?rw'swnam 'WH&‘&&W"H"@&F@QP%W

medi um  suclfarke diadelim Inat '"mﬁ,"&'i' as\"ﬁteé.aqﬁiﬁtf ypuring theancaggulatipgraediuay, ¢ h
as™e bl ender“"""és IHV61 atqul}qmgervsﬁflﬁé by w?g‘l:’::t
What e lo

o oF g s SE %%b" ?'W@ﬁwaﬁﬁ' iy ﬁ%%&fm yformed

medi um such nd o iy L Li
such as the B ﬁ Y%Ff &,%é,@ﬁ %ﬁ&h ' 'ﬂ @Eé}krgfoqwm
liquid CrySta ut bﬁ«f‘s&msrﬁu 5)804:{?%9
substantial | uesrnay%ee.tfblajda@ tdr the Béipartmédivih 12 ﬁ.aweo? Ss n@aesiﬁmar
free eneggy nﬁteasuasﬁ.taeﬁ S‘sulaﬁ of béhtkimeRt nRRILR! For eXinpIe Uh& 18w sugpa® mbdish® 128/mal B
enul si on, bdnhed\daMg a@oldihg o ﬁhgfp%mdrnaénectaﬁd1aaéﬁaaﬁu.dﬂ&wﬁaﬁ&dhaybe@¢5ueam
The caps ul e sGipait by tHdt AU N2b. THeRfeCtFoab 14/maive dpplled) 6.9.109 piinfilig) THeFeat téttheuPyérsuort
for uni f or mniediug porfighei2ainaytie podrédor E6IP plade td complefe@fdlosing the Bidapblated liquigletystalmth-
response t o teralcand the @lettrodbs] Altdrnativalyl, the yupparpraediuin pitibas 128113 magphe dmsbstantiaity ariags t
[err] tosaboeeentpesticllikpfilmfoea pliste gf dass, a4 & descrited & Exaraflect, fdobxampler r | . Var i ous
t echni ques mayTheeeflectaricomedium 18, If asaiid, fr exagwleynaytbe apnlied terthe Suppadt mesivmmpestiom t2bdy
t he sane or difurthergastipg or malding/techbiquss t he encapsul ati ng or contai nment nmedi um
For exanpl e, tThefdllewirgearangyam pramplasf materialgandmethads for aking Hauiskerystal display deyicenand r
casti ng proé’é%‘%"°"#ﬁ'@’ﬁ§1°&%’9’r%%°’&'3c‘é’ﬁa"qel“ﬂmhﬂP@F%'f"!ﬂ“%ter| al may be
ap&a f%r support by that medium 12b. The el ectrode 14 may be appli ed,

by pri rgﬁlgg‘;Thereafter t he. upper support medi um portlon 12a may be

pour ed or cast,in bl Ie Sti en awas A& err]ncfx Hou?é ?ams f&% nester

crytstal rﬁz s %Eﬁ% a o% &%

portions j el at
r@ﬁ em Q&npﬁsma%na &

filmor a p'n%ﬁn é?a enﬂlsﬁ§ %sin&‘&ddc&r
refl ectance yyBsls faterlal alady i dobltion o% payea |ﬁbasl3%¥a G 1208 0448 thidifesd. 86ch film
support nedi MéB’thBﬂ(h&wm MYi2 ARtthefishiodtiof SUEH filfm ith sudBaélectiBdeab Pladel GR1RD Entapsuibidé
fol | ow ng aniquid&ystdl RjeramaEadaithing thoRftérbefMeén thé fbsiuctve elctroliéy andBilgis/ Tthe lidRlidual
crystal o Sphéipsulbadioperationdigl nenitic lijuid @ryathl cafbalesiariparticies websSabbiitdx 10N td 5x10-m in di-
accordance \sriefer dnd ¢heftstst faperiof ensapsuldtediiquid &ystdhnatatidl @aslabdut 2€10ZmMtd 3x1®%m thidle

| sotropi cal | y Bedévice madepcenadingito Examplerbwas test@ld.J bereduitingmaterialpcatiored tighfin gresraiacirit
8250 (an estfiel (ippeinafteusmiyreteiren tp ds Xeed feldarfiald joff conditjer)) donditigrs indn appliedhfieikbaf 10 4
grans of a 20l thaicetiering degrPasail and@t 4DBItgRsatieping sjdpped altogether. -

Although a homogenizer was used, other types of mixers, blenders, etc., may be used to perform the de-
sired mixing.
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45 cohol (the other 80% of such sol ution was water). The material was

m xed in a small honobgeni zer at Qqﬂ%"%%ﬂform an emul sion. Using a
doctor blade it about a [err] settl FE | sion was coated on an el ec-
trode of Intrex naterial already in position on a polyester filmbase of
about [err] Exampedhess. Such filmwas that known as Myl ar. Another sheet of

such filmwt h such an el ectrode was pl aced on t he encapsul ated liqguid
crystal | ayer e.0f the ixpteopiclly sqaliting materia) wag ﬁ?’?’\f’éaz 0 nematic
t
UISH

ith army a&a solution (78%, cagr {by;Moag Al
Lot &Py sea ‘EE@? N e ‘gﬁé’@ ﬁ%ﬁ 5
Erﬁ@e{/?é/:r . 8?5‘86 §?and éfﬁﬁaéfe od a Ins ‘F ﬁ nemaq%% ﬁ or pa iles
scattered |F§'§§f M E“)oc ,ﬁ&{o gy ﬂ q'?é'g. ,rgfmdiﬁ:' In'a

S o euh | Bl Bbethdris dnidn Wi Jhe@bhsai peh Ay
10 volts th gtogm kdgbthétd ecrease and at 40 vo ts scatterl ng stopped

al t oget her. Al't hough a honpgeni zer was used, other types of m xers,

bl enders, elggampig®y be used to performthe de- si red m xi ng. 10 EP 0 179

903 1 Exanple h exanple of the isotropically scattering material was

producedby m An exgmpddFttie isdtropicallysscatieringidhdterigliowsa ploduckd iyimixingCabyist 2 glamsbft E3633(B bikl t

4 granms of phéy BdishDrugHouse, & ubsiulaey of EOMercliadt Wast Glerniz@y) Bémétic iquidenystalwith about 4

pol yvi nyl algram8 of a 228 solution B Geivatat 263D ¢ty Massainin) pelyinyl aicohol STive inbteliahwasgeixed incrsmall

| ow shear t dohegenizes at lewnshesritafiarm ditemulsion  Thé emulsipnavas costed dn batrex fiim elestrofie and Mylar

el ect rode affilin MMOEW bad Wp@?@!@tﬂéﬁ atiad2Ex 107 spttingdnd the|sandwich wig dempletdd ag ahpve.

bl ade at 20 [The thickngasof thp mamuuemwprwaasboe%r s the penatio capsuiaggf rertiples

Thgdnerratrc"{? b é’g"'&P ‘I'@%““W!-re gg%)'t?rdt err In d| amet %W@ngﬁ%ageld
psul ated | ggg

according t& @FEW@“E R appli g‘ﬂ"“fh‘@“#@% mﬂ'ﬁ?‘-’@&%\tﬁmﬁ piorpAd

in a zerg of"BEMet i o) g-off electricfield condltlon In an appliedfield of
10 vol tsthe s¢ Lo ring decreased and at 40volts scattering stopped
al t oget her . Eﬁ"—%ﬁﬁf 3 15 An exanple of the isotropically scattering

material was pLAGLGGEr i3l B rﬁat&i&l% B&ueEd@?nb&r@a’thQQﬁQWszéqud
Bri-tish DrughgidSfth abou P iyt OIS InatdRdi Whd Mixedifla!i d
crystal wjtRma chizBH 2R ISW s rﬁfo%goa/ﬁ léﬂn'ﬁﬂeﬁ{xls M&Ld@\q{\@ﬂ(nbélectmdeand
Monsant 0) PQiyéy| lirk B4 Iwith &a6ctd¥Blads At @l 1. 20R4D-4IsERRY dnd tid sBidMch WP EaRPRIY 28T
at | ow shearabdve. The tHitkmeas 651 enbepBulated 1Gui® Ervdtal laPét waB SboGREx BT the héthdtie sapbilés B

el ectrode arnpertitidd vicke dboltax 0SS Esm idiametsl t h a doctor bl ade at a 1.27x[err]
setting and t e ingovdtHe@mulsiaisstabilityEne taatinganifahionin01% of GAFILO 680naonlionieserfatanti(dee
encapsul at edergentywashddedybeomthe nixigrstepdmpratad pérfofrsancy gnd sthlslityef thetemolisioreqmd inl cegting f
parti cl es wofthe eninlsioh ofitethe $lectrod/malyestes film bseaverbamoied. Fherperational casultsiwarg otherwide awbp | e
3 was t est edtantighesimijas to|thosedpseribpdabiord with cespackio&xampleglait in a zero field or
field-of f condfhus.@mill beapnseciated that in accpridarice wigf theyinvaption 4 surfastartenseferably gppn-ionic sur-
decreased arfstant a detergest. Prsth%'&‘amequmr dé!‘dtb B eprapauiated liquid oystatrentarial pReyte-depositing
exqg{pl e & (ondhejelegifods prated fijm, aswag i al was produced by m xing
abo 2 graré of ?250 liquid crystal W|th about 4 grams of a 22% sol ution
of Cel vatol pol yvi nyI al cohol . The material was mixed in a 30 snall

homogeni zer atm%w S&%% %8 tﬁg ﬁarssml o PP %qvgrrrn
Intrex fig, mgea t
a [err] set vvas co ove c ness o

t he encapsul a ed Irqur d crystal | ayer was about [err] t he nematrc capsul es
of particl egxmgigs about [err] in diameter. To inprove the enul sion
stability and coating uniformty 0.001% of GAF LO 630 non-ionic surfactant
(de- 35 s&d er geninikturinas Roirhlsaichr §280 Adnmtié Iiyaid Biyatalrafd Séokton df M536 ANB Garitiek MIBER RGtRr.
and st abi | i tSpctoBantréeds miy(nhethylvnyl@theriateicanbydride)) apblymidieic aid prloduct 6f GAF Corpbratidn. The

el ect r ode/ poixters warof 13 Tiglideystalend 85% Géntrez as Tiecondqenent medion| The mixture vias immogenized

ot her w se ssblow shearte fogrh &nensisign.which was apblied o ad electrodagpatiin as akptehsuckesuppatfilh o
Exanpl e 1. Taasbout3.05¢0m thick. Aftesdeying af thejerigian, therresuiting liqkidrerystal gmutsion iesponded to

i nventi off a asa\eﬂwiewmenerqﬂv%ﬁmmbanmﬁﬂ in field-eff copdition; shewinga threghold eftabeuf Eynlts
or the like -nwumsaeerbm- ndihaingca fatuppiion 'avelad sybetgatially no scatierimo ababput A5 ygits.
prior to depos lo ofgn adLiven capipinrppabmedit ysefukin thajnveglion jgcaroprls (carka Pl ed
above. Examﬂ”éh £ by B F. Gooddgh Gligmical Coaany). e polvagileq usi ng t he sane
materials as in Exanple | except that 3.4475mm 45 gl ass pl ate was
substituted for the Mylar film Operation was substantially the sanme as was
described with respect to Exanple 1. Exanple 6 50 A m xture was forned
of 8250 nematic liquid crystal and a solution of 15% AN169 Gantrez in 85%
wat er. Such Gantrez is poly(nmethyl vinyl ether/maleic anhydride), a

pol ymal ei ¢ acid product, of GAF Corporation. The




m xture was of 15%liquid crystal and 85% Gantrez as the contai nnment nedi um
The m xture was honpgeni zed at | ow %}gq't’%%o form an enul si on, which was
applied to an el ectrode/ support fil such support filmwas about
[err] thick. After drying of. the emnulsion, the resulting liquid crystal
~enul si on respdﬂM@meﬂmﬂ@@@@rtWMS@Pm i@ 124hat ayhe userdindude poivgstersna- ng
when in fi eltefislgfand polycarbenate matesial giuchap Kodel fiiny Jediar fimy whighyjs vary iper; glse may be if n
reduci ng sc&f’%‘?"? ﬂﬁ'esmﬂﬁthnawwge %“?&F@P@Q"P‘Eﬂq "’r‘\ﬁ'!/@?d"b'fz P@qmvaheq'dawsyb%ﬂa

scattering Sptically s. Anoth exa an acid t cont ai nnent

i o e e

Bliln accor dance W|th t he Inventlon ot her types of support nedia 12 that
may be used include pol yester na- teri alGHARMA pol ycarbonate material, such
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al i gnnent generally following the wall shape of the individual capsules,
pronptly after going froma field on to a field off condition. In such
relatively | arge capsul es, say about on t he order of at Ieast 8 40 mcrons
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described encapsulated liquid crystal material. QOerat I on woul d be
generally along the |ines described %Prbﬁs yp . Anot her additive al so
may be used to reduce and/or otherw B& r ol th,e viscosity of the
liquid crystal during nanufacturing of a device 60, forexanple. The reduced
vi scosky ma)Eiﬁml&éa positive effect on enulsion 56 formation and/or on the
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gener al | ys 1Gnthatsonkiiién thenstractura 203t of theliguid &rgstal mbisouids is biientad toe rictrhat bifsubibtantially forraal
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steryl or alsteyy campiaunmanufctuted ®y DuRost alag pitiud gm ofahlbrofolhD Tie resalting matdrialway honsigaria
addi t i ve s¥rayized etiew shibar withel 5gime ofial22% eiwsbistionof Gaivatel20/38 BY#the rerralning 78%ef stch Gelvatdl
PVAof the sslutigpoas watesdli um (12) that forns the capsule wall 203 to forma
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A filmwas ckheProjestorfpbyatys support medi um al ready having an Intrex
el ectrod® t hereon, as above, using a doctor blade with a gap setting

[err]. The resTHrfing o, i Fig- 4 @ iapid crystak prejector agcording fojthejpveptiop; 'g’lﬂF?dﬁeﬁT'HP&?'
el ect r odewadedar St “W%‘S'Fﬁa?%r?“aﬂpt'%@gﬁﬂ‘ ?03 ingiudigg, light,input and fighf opfput postions 303,”
10vol t s andvigésany # Unyidorysial gisplpy 306, o} prefetably \eppied within, Faypled fo. QSHAPQrigsavith respect t the
shown in Fig. 3 above. 45 The Invere on may be used In a variety of
ways to effect display of data, characters, information, pictures, etc. on
both small and | arge scale. According to the preferred enbodi nent and best
node of the invention, the liquid crystal nmaterial is placed In the support
medium 12 at only those areas where characters, etc., are to be fornmed. In
the alternative, the layer 61 may extend across the entire support nmedi um



The Projector Apparatus 55 Turning, now, to Fig. 12, a liquid crystal
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transm tted 4£4)AQéugionsloreialeRitrod ble bat(aFHal, itiduéh, BPexkrhpld 1A the naifher of Figs.
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but in general will not be focused at the focal point 327. Scattering of
light by liquid crystal display 305 occurs pri- marily due to the

di fference between the index of refraction of support/contai nnent medi um
310 and the ex- traordinary index of refraction of the liquid crystal
material itself. (Optical transm ssion through display 305
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El'ectrirc drive 306 may be a corrputer W th appropriate power output and/or
control circuitry of conventional %f ?‘P&abl e of applying electric
potential between respective electr 909{33 (such as between el ectrodes 55
14a and 13" in Fig. 8) to produce an electricfield across*the |liquid
crystal nmat eoinki27 grdisimhply iblocked bithe mask 323. However, Beitons 321 erofects Ywiscatteied light 388yas be
convent i onallightg3ftout ihrughtadight pitput opspning 33 i the erpjbcty 300:housing| 381 to Forma the Henired vigwable
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wal | s of t heveprusingths projettari3s0 dugingiBelconrayofla ectuteainioperating thie eletiicdrivé 30§ lpériodically the
absor bent t dectrericald chapgethe particuler igiagest &ndr themfore] the infremation pnajeciéd orftrethe projection or
300 enpl oyi regreer 397, Altgrinativelip ereisictricl drivie 806 ey 2erate hutematicaiiy sequastially loshange the irhage
li quid crystreectsil aptheprojsdian sopseh 207, andelf depired the glgciric rivg;306 maypRerate inatelptively tapid
m)de wi 14 lerifo cByse dhetraridchanging ot the imegsea; thmémmemmw%m@wqdm

li qid crystt S°HP% $7ay 305 whi ch are In the scatterln nmode WI|| ear
relatively 25 '?Yﬁ"tPPFés‘éP 5 I‘?i
formul a [err X Csf’p d’ﬁ °‘fmp8"°"fs the
di st ance .o oul °ﬁ‘"m Igjﬁc%g; lf' H’Ee
e “The i %ﬁ, snépsre , &199; ar r n .9
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| sol ation, Glegtions; Mﬁ&n&&&tﬁ@%ﬁﬁ%@iﬂb @leétﬁ'h driA306 RAPRE bdviial Rchsdes SFARiq@d cridit
di spl ay 305 duplapsis! Matbover! é?ijtﬁﬁmltyoﬂﬁe igRoliPut 356 A prejb&sH 300 ﬁanyeQ#féctJde appro-
cor r espondi Ngate 8SueeBllily Eth@ielof BB fadk328, Bthd dpahihg’338, raywara* theOgening 882 inthd apertliie
drive 306 nmmg4be controlled by a person selectively to change the
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sequentially to change the image projected on the projection screen 307,
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40 fashion to cause the rapid changing of the inage and, therefore, the
effect of a noving picture projected on the screen 307. Various

L N N



priate adjustability of the size of the mask 323, of the opening 331,

and/ or of the opening 332 In the ap tﬂ{ﬁ@%ﬁ. Advant ages of the projector
enbodi ment of Fig. 13 In particul ar bility to use a display 305
that produces a relatively small anpunt of scattering in field off

condi tion - 't hErediugationsintigs; 154 ang\158 demonadrataspchrapvaatagesgiihe projocter 304 9Fig- A2 In Fig.
ability accupAiBap “?%OGW'PBPWW F'B"F'a’!}'bPF"(a ’Pﬁ%"’%ﬁb’aﬂ'!e@!?"‘t%"ﬂe%mhed'sP'aY
characteri staf’%‘é'het‘i "ffeﬁ’é’ff(?P 'P%l ""8%19?@"9"1%9%1 %‘d\?&?‘l‘{"a %13

facili tate %wa"f&
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P! v e 42060 aselvaa o Ve ueémhméysahﬁﬁsaépldylagawpﬁuaﬁsﬂiaﬁs&m ed
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305 when i n

t hrough | engy ﬁaﬂqua Msmmmaﬂ i com@ BibsAtiallyitRhsbereht, WHakoupoh tieQhdniticdight
away from t heréiori BEisekisoh tiwthask szalﬂn@a&edotbysstuha.gh OpEhing 331V\&dch rapidIransiion i rep-

el ectric fi absdntbdin APPISE@tkutve pbriich 345 hittChas & yaéhSteepr sippeiyanods, cuivl Portichda4.of

| i ght 3415 on t Mettipexef dpetichdBthedisplayt3osciay e canied cuyd byseleetively agplying or ha pasitiod po34 2
and t he anpuertialof voliaga bh ene@ibctradg brtejectrade portiont(say slettyode tia| Fig. At hycselaptively applydg 1
wi | | i ncr easenotainegatjernotential orrvalfagatodhe ather elecinads arplectfode pasfion dsay dleé¢tiodé 13”1 Fig- 8ligh
openi ng 331 Whenavditageda dpplied tefeithendne atfke elactredesbut ndt tothesther anhenge inintrasityof light trans-

r epr esent ed Miedthiugkopsring 331 may qgcur insgsponseyo thecertiayer scatiering ef ot kyrliayidanystabhetween n
344 of tHe cyehalectrodes Homeyay whenpositiye !‘H%Q"c'%ﬂpwrt‘e/@eﬁb?tﬂde Andegativa;voltage Is aPP"ed
rel ativel ygriategther 'aﬂdePwa eptialdiffemn 'W@‘cé‘x't’ e?ﬁ"StaFreﬁSé'aff"qwecfwt?' gﬁwew

émféndtﬁﬁdg; aﬁ"g:ggff %2 a&p?%?g e Jis ot ems:?

the Ii qui l‘rech %agd rx?t é iHVtgﬁthﬁﬂl Ille%l'n)éf iquid crystal
o e i

bt
rep- resent uerb1 b&&a %sfddréﬁﬁ ﬂa'i?humt n?& rﬁf&d
sl ope than %ﬁpﬂbﬂiﬂnﬁeﬂ%%g THaRefl8Gtor: d projectiond Wﬂorﬁ@ﬁﬁﬁ&u&ﬁ&rﬂgmé ;Qﬁmn
di spl ay 305 3aBptibdly Swnktred ofthé adauurs %ﬁﬁléh‘iﬁh&hnﬁ@ﬂtﬁ@ HOGbing351) Phe rafleRRF3sY is\pRo-
po- tential vied6did e 6ptid) pRMEF R IRGd é&mp@pcw:maﬁdmebbpﬁrr&dumhé Sia\an@breeherdhde
14a, Fig. 8)stradidtallRnfierti bf e prijedd Pdistiveg, for exarmile, thelBR@gH thrghSbjexdr BAU shoum in
vol tage to tRge1nt her el ectrode or el ectrode portion (say el ectrode 13",
Fig. 8). When Theligiit sauge 31%is lopgiéd atalfitstconjugaleqointuf the Gresiehiensciss, and thel epertong 1356t
t 0 t he oBherlocated bicarfyrther sonjugatecnoipt 36§ ofthe Fresybitlens B3nTherefore, indieh absancanf anymptical disg
331 nmay occ turbange, fight fremmthe squice Sifktrayeling alongdhb opticat naty3621gndasceivgdbly thelfyeshel lqus 3§5
crystal bet wdlthe fougsedst thefoest aint 3] dnethe anertyie icproximafedhe gpertire 356 Mayesivercydightdrans-
appl i ed to dweddirengh the dperiyra s will he WME'& '°1=tsf3§ agwrea‘emesm legs Pp8rand Wit oy

adequat e otbéﬁﬂeﬁ‘P‘é'M the lattes pnte. ?‘EF@%‘PIP P7e for eé 128 image B‘§'§°'t heqalfnl ui dmu .
cr aI ) i nt-
t ra par ent V@HE@@ZS&;" Ef '{Zé ggﬂbo n??ﬂ ?éf q'l"':;
liquid cr yst'@ e” || 'g
bysuch [i qw ﬁr thmu ht

to Fig. , . ggsqf oh:ﬂns
formof a Jik’dl'a arfd'dgest m&&&rfamam du.%r \wﬂ. rmnejn%tcmhe%a i aaﬁ.

a nodi fied WSG&l@E]Qt&Eﬂﬂs&W rlttelofher oftiensWilip&rath 'a; £ o afdrdsait, 6|%ﬂttﬁns-
light input rarédishreligh B3 disglayosil bedbtiised aitht tonjtitelpbiRtde ot the Frobia 1brie 855 in th8'kdditure
portion 353 356.Guthlight, rordovél/\ill seabiTetted B kib rafbctorasir arkiphidctel By the 155858 Gilsithé stfeen

| i ght output3op @rfbrinGright bréasd of an kdgsthérsona O the dther hafmf) those portibhsaot the liquiticrystabdishlag
proj ecti on |385whiSdéhd toldestter light, wilt $cattes Suth Bghtigeperally Batrdpioally prefasmbiy bédr 41pi eteradians and,
posi ti oned iimany eventisibstentiellyimosteEsugigightiwilibe 8¢htterBbivagp from orab asnotio pass throwgirthedpet-he
aperture 356yredsf and insteadwilibet absorited by the whilsosinaterial3issociatBi with, lifingeese. dre haEIngi361.
pro- vided to ApartiFulatasvantage todhe liguid dnystal preiertor Bp0js thelpasitioning of the)liquid crysteldispla(30B n d
t her eby f% resorsail inaherizentalplane; an G'UB%F"&#H@PP'%Y@!’ @ltaspativelyns futher getically tragsperpid
proj ect or ré!‘%t“f"v%‘c'!%ap\‘iﬁﬁcs% é'a“t% may bepogjtigned ?YPH H“ ?"!ﬁ,"éé'fﬂ'ﬂy angpeovide
shown in Fi g sunface oywhich g veike information for projection ontp sﬁ'q' gy that
poi nt of t heforeaionalpver 'L9ﬁ S@“%ﬂ"”!‘%’ ‘&H@’PT‘G’F'@“%%B*‘"P%!‘V ‘3‘@“’" r"diaé'f'@%" igythe pur-
further conjugate point 361 of the Fresmml |ens 355. Therefore, In the
absence of any optical dis- turbance, light fromthe source 319 traveling
al ong the optical path 362 and received by the Fresnel lens 355 wll be
focused at the focal point 361 in the aperture or proximte the aperture
356. Moreover, the light trans- mitted through the aperture 356 will be
reercted by the reerctor 357 tovvard the pI‘OJ ectlon Iens 358 and WI|| be
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mtted through the display 305 will be focused at the conjugate point 361
of the Fresnel lens 355 in the apert o @?@ 1Such | ight, noreover, wll be
reflected by the reflector 357 and 5 (fby the Il ens 358 onto the
screen 50 307 to form bright areas of an i mage thereon. On the other hand,
t hose por t i d#%8 olstransparenqyqligipermit agressAp sugh apenprn stpsnalirelyc thedapgurfase 305a phtesliquid
light, wll °§'e'a'tdiselﬁv @d@l?h lnfogvﬁtmfg@we%wtvn mswe' @mnﬂyﬁs gweemmthe ropiectingthe,
st er adi ans B’rﬁ“m%ﬂgﬂ’a’ﬁfwﬁ{a t" Bousing

scattered a i Egg t 's""'
i nst ead Wi | I r‘;ﬁ." 8 P°'?‘P£ i '?'H‘”:‘?’?
etc. the ho ”? "gs"|con_
priect or 3 %hqu htn,qa.sa Me nt the
general 'y 'Qval‘%u the 'e%HaF Og'eﬁleh’é in anréQ E‘Hﬁu tod . Fig.
al ternatigyely, a urt er optlca y tljans arent such as a as I C

sheet, gl ass pAaduBle ofdofpountiTlde®Ruid @fystal grijtbr %%MJ}E t8 I8l ihvéhtién i maswaue&l inRy. @y
and provi de 13, The bloj&tsr 378intiiies B heusiRg 573 Odh dptidd lpbrtivd 370 MclldiigORpliBdptica 373, @litput optics
proj ection om,@anddefieslr 376, andah/eldctiic 8ive 30BN Eresiabers 7 is sosiionBdHolf it adperionéuasl
proj ect ors afthe APy bgtigesi3tand the GutpdCdptics374. MBS p&ai eIy thelight'sbirtea19 directs BgHt oritd e
ont 0 t he 1% uIFresiddlens 37, An@thitlight prafrably isfcallreatal by thellens armificdireciaxto thé liquRierystal display
access t o s30% Astothosapertions of the liqeid crystal dieplay 308 whidhlar it ap pligeed; figidsan, GpEiGally tednsrhitting
liquid crystuede,tiespheheing deteriminedbylelsbide drie 306 which isishwnes awamputencoupied b electricah
appropri at e comestorn?g7 tedhe dinstredes of thpedisplap 3¢5, as idcsugh coliimated ingideiight withtransmit
exanpl e, whaliroughtothe f?flfsw?'zﬁ and bp wfgﬁbawm the transppitting liquis) oy ystal pertion to g@ Fregpel

t he houshg 'e88 378y Fresne '3'@&37?)@“13? reflegted lightap partof thp P‘éﬂ'&l%“t%"' 19(93 ?R"FB"H 3805 e
aperture 356"h hig F\fﬁf‘?‘ '°§%§“°h5°°“s°f’
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necti ons, a“ hﬁer&do# uqﬁi&’& &akﬂugaga 376] foh 3 eldcic d.%% J&‘%fo ald
enpl oyed to yyo%rwrmu&h&sa Sifeis £y hGHJa
crystal projngad.Ghose i&n@Bﬁ idpdy 505 14 @tré?ﬂﬁitﬁnh il &ﬁ]ltfihtdr&lﬂcth fls AgHE arb4s rd- n
Fig. 10 316 jectdddits/the Scrédn 30 WRMR-UMSr sredsGPle Hibgieyia0s WHichSetcatidbing vﬂlﬁiﬁﬂéar%%@senta—
accor di ng t Qv varafivaly étk brithe ackeen bd7UrRelliguliddrystalprbjédior 370 Also Rdthd HofNefIGrca of reldiiVely

i ncl udes a heimbfigand GVeraliAinef§icns M/iew@f thé Gdblé ércompauhdididedopticaPpath thepéin. GoWeVERif
out put opt i assiréd,4n adifidnahglése blkiepizstic sBedh stcanay ba placl &£ suppast ablsvie @ upiebsurfAce of the
Fresnel | en¥resdndblenss37p bpravideastfatemn whidicibforonatiananapeelly can be writeh duihg tde of theypa)éctor
optics 3%3 Ml irtduch case, perbssopg.ian epedivigior dviy 384 is the bousing 31| wauldibia providegitier aperserce
319 direct s insprgband andavrititgdm@nentinte tha bdusinger fraBy Bructared? t di the piojecibrt37gto edravit sugh v
is collinatewitingy the |lens and is directed to the liquid crystal display
305. As to thoHeligisarystphdispiay meyike asisijeli ag 3pmmp o 18mmer By bay MW%%X ?1ﬁ)°an
al i gned, fléﬁfiﬁfd'ﬂe"q&! E"iYEtﬁl"P' mmfﬁ'ﬁg“ﬁﬁ’&@”?'ﬁé‘%wwﬁt e slegtrode- fa
by .el ect M c tﬂ'F liquid crystal
I

el e\C‘frl cal éigﬁlﬁ% .Bfrth C?r}!i st a on of f number
af or esai d, 'fer{é'?'abe T’gjﬂ of °“s % d by
refl ector37 Gl 'igec{l%hé" (ft t?ff" |':rfrg?ntsm" ' 'ﬁ °ﬁ§e m Cg f‘%"e
portion Lp theg eﬁféﬂ%g g, aleiqufé7 ualTJL%nalfﬁ bo ith B s§\7e@a| r% ér H&)antio
reflected | '.%Bﬁﬁn&% hetioH wi L ‘fﬁ (ﬁgﬁjo any%’loﬁﬂ&Ei His é

is |ocated %Bhéd%ﬁeaiﬁﬂéﬂev&%vﬂib vch §/2261 mayde Bleochivic yef IRt figifd

then, is refrbdasétﬁﬂlsrhésioﬁaﬁﬁ%&tﬁﬁﬂg@fth&fﬁ@-ﬂfﬂoﬁdiﬂ&x b e horPideiréic &nd cdidBye in thellqmd
proj ecti on |ceyatal opthdhe dohtadt/s@ipont Mmedivin fola6lornigHt] of Mbyete sevepHn hont pleotHididdyasofisBNREEdIO N
t he screen 3éiéntcdibpswosated in diffegdht portiond df the disbldyyo prdvitie k mgitibotbr GutpuSterding @b effettayintidg 5
wi || tend t orboorisgfain of lightiprojectddrby frie pmjelctyr using suchl diaglay 4atid such scattered |i ght
on reachi ng t hisidgtiesinmsitryiliestmted iifigi 18, thennariaus pixel-like areas, siob as thase ldentified 401R, 401G,

di recti on 253015isthediaplaycidd salectively canchegddressad to ariplynenobtp applyan lelectric fiwlddhereacross. De-
accor di ngl y,rendiriglonmbich pixels ase enorsizedgndiwthish premat, ight trapsraittedstroygh tr@gtisplay 400 may be
oper at i off ofcoletedsq thejthedesultingouipit offight projacted bysemmojeatan using sughlisplpy400 will prayide g elos 0 6
may be oper DU Mareogyprpif @S a'P‘%P 'PHGF!?HPH"H@”@F’%H‘E‘H‘Y F."t‘ﬂ“ i?d}et"% ineffegt by prditive in

di spl ay305 thgolong Aftegt o PIIF@ W haxipg more thape
Those port i AT&OISHehpfrgle °59&P"ol?f "?GSWH e § Y%@H@“grﬂfa °w“f ergd203]pqeus th
production of bright areas pro- 30 ject2d onto the screen 307, while other
areas of the display 305 which are scattering wll appear representa-
tively relatively dark on the screen 307. The liquid crystal projector 370
al so has the conveni ence of relatively low profile and overall dinensions
In view of the double or conpound fol ded optical path therein. However, if
desired, an additional glass plate, plastic sheet, etc. may be placed for
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45° ‘Briefly referring to Fig. 18, a liquid crystal display 400 for use
with the several projectors of the mge%; %(rq g; shown i'n conjunction with
an electric drive 306. The display 40 £ ?/ 401 therein. Such dye Is
represented schematically. However, it will be appreciated that such dye
401 may be pithadwhiehsceursiyacanwentipnal qotocﬁalieﬂsw-y@voalselmewmewmh@m sglettively enery-
scattering | izegtaad prdisprly ey three diffprent splors argyeqyicedo Pf@‘i%t"é'é?@h‘iftxl‘ﬁebfdﬁ@"tciﬁ ipkngye
in the |iquidntbipgderopticsfiely t he contact/support medl umto color light; or

may be several FEHIGHIONGRFig% .1%aW@sa tyffhegemwwenbnffhe enem °H5'P mntwn having
| ocated i ff d|°P‘P’é’F%af?t"ty F?’F‘?ﬁ? #1459. fbe 9P’8’§°t%[4 '&?Q@"ﬂ
tending to ett °es6 ﬂ‘(‘,"tl??a%tB?sﬁr"t"ﬁ ‘ﬁF"bF -
pr oj “ett or u5| whid

e e e R E. i gc;tf.s,wf,t%fan iz

401 B | n t";tet defect F8ssed

apply an el ect ;eré chibrlter t}&%&ﬁ&% §§hovP%h pla%tad Sdhatiy E&ba&l é?e'dsgrébh%nd blue pie-
ener gi zed anqpi¥aisediord 2R 926, 328! acﬁ bétib? Blefela® id & Mﬂﬁ'ofth Héd 1d§b’laf'199ceri£ﬁt}€e
be 55 col or Qgmses drlaMliialth thaf [@5dHof tha uld\¢kytdi display Basd eWr.%@ﬁﬁ uBlYsedlor of the filter
proj ect or UsisByis Akula rédpsiivédolot MdredpbdificaNyDiné fliter ﬂsﬁﬁﬂy% forddidrbperalibriaynématic lighid
the pixel g | RrystaPmalérpdoatainddiR plasaprorfhesidmiet linya Ghinment MB&urk. NGB-plaBdfiroicitiy& préfe@bly
be additi ve iigprbvidedderexdmphobyainbibitidn op Sthériwige, [ the Ruidetystal ridwrial afd/eCdoatiaiRgént medium
vari ous col orirsthenegpdstivepblodd seztbrsh Fledtmdesipgsitinnedort dppositosides of thefiltoh453imag be energized
ener gi zed or selettively bydireelegtric dive B06te applac blecudhthotentiabaceuss anyiomegpr marg ofthe sectors causing
consi der ed aris semetedecame@nerally fifticaliy FIBOBerB buttniaverthelpss capable ofitinting iorcolering light trans-
convent i offal mittdddheraterbughi In ppemtion then itthe red sector 45PRGaH an elertyicdield applipdacrass i toamake
seI tively dhpsame relasivaly tragppareny whiledheigrepn aie bjuespoterad 25 4521 were net gpesgizedight trans-
r eqw red to iy QOF@FEP&!"W%‘HE‘ bydhrlens 358 wauldibe ‘"TE?MW'W Q%?'&‘"%‘GP%“W
optics fi el d.codgpaqnby exggively,e 9°W@ﬂ§’°2’0°"bgfef‘tﬂ°f°rﬁ§ ﬁ%ﬂﬁfﬂﬁﬂ’e

preferred sl }‘”’ °°t°ﬁ59hf'ﬁ9‘§—! o) &?H "B'igE °s°°t°"s'"th°
represent & %;I P S %ﬁr s th %on g"" N
3;2(3??3:5612;' ti% %?gh ht %a t?%c daﬁ %ﬁgs t e?am un 'ﬁg
However " apa E’ §ﬁ&%ﬁ§ cu"'ﬁ' aimf .

filter tya,e )(,u&ﬁn ﬁ‘snﬁt&?grmé M:nﬁ%ﬂééda je MnL $thé séréeh
drive 306 coniande t&th'iHi‘ﬁG :b&tb théy chétlg Qéelé&ﬁven SH3 or Pl BHE LIS & stal
through the |gsgidy sbst‘arnusaradoordh&atmaﬁ@ﬁstmﬁcﬁ@wam Jmetfm 451 Bhaidby b Prucde éﬁgle

onto the apercotoa& multitdii?edimBges, ldkRer@Mll d? moling, of projbdtid® bykRy lemec3sd brito the s&EEA\307.1 N
pl an vi ew i n Fi gwill BOagpraciated tHatthedsajédtor 850 peddidegdontes) ofthebphidal kharatteristicsiobgndmage pro-
sect ors 482R jectddflo addidtidely arge acraandy asingd reltvelyisingil size lighd nqntrolsbulteodhidhi peeferably has
crystal di sploag onvedredifferienttchior sectnns ongegments. Thus, a reldtively lage ares efcbufpotrlighthie. the ipagel
crystal di splrmjec®8 snto the wereenr307, garche cherped/orgontfolleddy b tatatively smalbarpa $hutter 4315 and using
dyed a respe®nlytheeasifferant colored sectnppartiang £521of the filler51./mare than thregicolepgutryts camhepbidines.
oper ati onal | y nEiedaveesion mgyibepsed; intef aliasto arojerter lightiinage etaherapteristicsicrealed imediuid crystal
vol s f & neatieelfisplagont ai nnent nedi um  Non- pl eochroi ¢ dye preferably Is
provided, for exanple by Inbibition or otherwise, in the liquid crystal

mat eri al and/ [ cont ai nment nediumin the respective col ored sectors.

El ect rodes po P oned on opp05| te sides of the filter 451 may be energi zed
sel ectively Ry t\g je (TR g{ drive 306 to apply an electric potential across
any one or nore 555t e G0 Tbr/aGhtfolify (B siBsiSHES: RerG BAAdHehilight,the liquid
optically transea&et eanbwmpnﬁagean (i st nvetepa eheéantaasrattrammerngm arftda@onofme
light trans- 20 amplitlida@r & Sepscab breeét&hmed SleciRleRlabslied adrdi& the liguid 3B mékins, BRE Ibdns
452R had an el e¢fa] 14) fok adlythg3Pblb@stk fARf 0ss it to nake the sane reI atively
transparest, while bptRalgie@mdinchidingbl ue sectors 452G 452B were not

energi zed, - | i ght @pefstingifehisysb2i J0a) Torglojecting lighp@hitiLis sffectedorastefignted b sdidtiduildytystal
the | ens 358 woul wedne; ahd nt ed orcol ored red. Sim |l aroperation could occur by
excl usi vel y ener gfiilxiptiep! diseamipating imeangi(32318284; 323b 380 ferxlisgrirsinatifi@iigtweeh fidbt scettered and
ef fect green or Uiguetrawmtte@wsai d liquid crystal paterjalbct ed | i ght Additive col oring
coul d occir, toog agaterigpd n th “!W“%F"V?“Fiﬂ"@@"ﬂt‘sQ"ﬁ%?s'ﬁwiéf@f?'ﬁqPl'é’alzsiumes(11
PlterCae1 " s fam §‘é°§ rraent medlum(3i 3% A023 e GopsEinERns madiur iadusiia Indi nd
transmi ssi ve, I‘LF“’E%[I?BH? nt whig "‘%#sé'btﬁ? ‘@V""f‘? Hipel "%’ﬁ 'g????ﬁ?'t"??f%"]ef’t"ﬁ

be col |l ected by "&fgopy qisaidseatiprd| BPe °é°’§‘8 Qleptri figid Ts.8pplied g h

sonme of such scattered |ight may be colleeied and transmtted, neverthel ess
t he amount of that light would be relatively snmall conpared to that
transmtted through the energized sector and, accordingly, would have mni-
mal effect on the color projected onto the screen 307. Also, if desired, an
addi ti onal undyed sector nmay be 30 included in the filter 451 to
faC|I|tate transntttlng mhlte Ilght to the Iens 358 for prOJectlon onto the
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45 1. 'A projector conprising: liquid crystal neans (305) for controlling
the transm ssion or scattering of I |dg€h 5éc_lght, the liquid crystal neans
conprising a liquid crystal materi al MHTRR3BY t ters or transmits light as a
function of the anplitude of a selected predeterm ned electric field

appl i ed acr deatwhichocturajua eonvantionalgblontaleyision inavhidh seiegtad cofot ®ts of pixeld apy selegtivily Begg-
sai d el ect r iizedfane prdinariyonly three diﬁmm%ﬂ@@ﬂ""ﬁé&rﬁ@ﬂ«dﬂd‘”@ cplpr quinyt, asis known
means (302, “BK'JEP"'?"GP“"EF'Q!? ecti ng ght which is affected or not affected by
said liquid cr '!“39 "°Yfé°aﬂ§ 1%1‘?5'5 -|°|f "“'8 "FbE‘éﬂ“e't!P%‘EW'?fP‘TP&tP ’rﬂﬁﬁﬁ“"f‘!!@?ha‘""g
322a; 327%b; PFP"*“"Y
transm tted(i

des above with respect in
that the Ii f'\qaf’%"efsg? °v'°°
opera color or
vol unmes ( 11 m | m the aper-
C eri

contaln m|n Cln I’y an a I gnnen

whi ch rodh] {9 +mcg§fm§ﬁmw a&w ovb .E%h gtéaﬁacﬁ%%fd"&ﬁen% d Bitb pie-
electric figh

Udloe 0528, Fa §e &fﬁb}- F Rdid ¢ i’m Sibriafithe
predet er m nesdmel;f&tsﬁm th@uSled 16 tRUNRLIA & a.apuay 356 Rovbver/acPi aartov\tnbﬁ r
occurs in a JBOla\d%aTalr&laéétlvé?&ioﬁ) Mbi8 lsSacifiSalp, lihd fikerBH ﬁuﬁy tfe%rﬁ@d &dpé?ﬂ:bﬁ&ilﬁﬁ&rﬁtuﬂqud
pi Xxel s ane seystnhdtstal contSifeiDplurtl X6iGmesadimedih dicéhtiininelit ndkui. NoitpRBchebid dye pretelably
col ors ar e riepovideddorleganiple®yl inbibitioh bit dtbwise, iR the ligud @ystadwatpidl andRr éofitaltMentfediim
thi s col or dpthe espekciive lcaloredsectais Electrades paitibheg) on ofpdsita BidestBthe &iltdr uS1trhayibe energized
enbodi nent cklettiney nthefelectriedive30Siteapplpan alectric batential aaross aayronéienmorepf the sectors causing
col or capabi |thespme to beeome gererally-apbticaily trepsparelit kbut neyertheigss capahioof tintingor crlloringlight trans-
pr oj ect or@5Qnifted tﬂ%ml{m Imeneratiory them ifithexed spctoiiS2R hadean ielactficyield appligd acsoss ft taoneke s
t hose i | | ustthepeme relptivplydmasppieriewhilethe greendnd blue eostaisd62G, 452Bwerepionergizady lighitmns-
i | N st r at dejttadghreugpithe aperturedgGapd projegted by tha leps 368 weyidhe tintsdor colarpd red. §m|"erea1r@en at
t he apert ur &odgescyr by B’f%‘?"’q"ﬁ ﬁ“?"&'i"“ &f thp.greepor ‘ll‘!?fe"t%ﬁ?ﬁ ‘H’ﬁ ml?ﬁ"“t‘)
:a i &7 ed

controll ed "gc;ga °@T° @tﬁ?q“% ‘E‘,’B'
: eless E zﬁﬂf would lgg

f Ageus 196y b b
or not | Phter PLiengrarpd ¢
by the Fresnn%me uc s Im'uf!yayb ansmite
device 451 ig., gitia ﬁﬂvgﬁﬂi-
and bl ue pi e ﬁ e EIE(; ﬁ (ﬂﬁtm | &f&tx
CONPI i S€Gy Of ol ih eﬁﬁeY§§1 h ﬁtétPrf’Hé Eﬁﬁnte%htﬁo |§a§§ﬁf&%rof&&|o§b hgScrben 367121
used for thqewii H3dbplediated Hiafthe cHaRGMRYIBIvelyRRE T talO
the filter Afpbiay M@&n@o&r@ﬁd@@ﬁ& béﬁi%vmﬁ cted ¥péritioR BRRd filleﬁ& ltﬁérebiv BQard‘dhdetsﬂble
451 may be fdaiore? thuliboldpdatinies, @iffidk st o GG, fér projediibnBy the len& 58813 the/dBrbé 30
contai ned i n pitwil 8é appfeicte®thatititeprofdtot 450 Provided lcoritrioN G thé optiedl charicteRtits-dp hrEimady prd- C
dye pr ef @5 aljécediosto p redativelyiarge otien Byasing la@sldiiyely siiall bizd lighttordrol shiititee whitspeeferably Hala e
| i qui d crystanb onradredifferent aslct/sectors arsegmentscTHus, raorelativaly largetalea of @dnotlight, hee the drhage ed
sectors. El audacted ento the siréen@0ik: cancda chppedor ¢optralipdivysa relitivelismall iatea ehuttdr$1, and using
ener gi zed sdinlythréedifferenteplotethsectot podtions 452 ef thefiller 3§\ mere thamtbieg colon outpugasan becobtained.
pot enti al acr oEhe inyantiommay kerusedsinter qlip, to project a lightimagerdd charaglgristipaecreatechin g liguith eryeiale
r\’(al | ¥ opnptieekdisPlay.t r anspar ent but nevert hel ess capable of tinting or
coloring light trans- 20 mtted therethrough. In operation, then, if the
red sector 4 2|R had an electric field applied across it to nake the sane
relatively t H‘:’:’parent V\:hl | e the green and bl ue sectors 452G 452B were
not energi e‘g é\ mtted through the aperture 356 and: pI’OJ ected
5

by the | chs t.ttt.@e o dnBSI] teBdnent B?x&%&é%ﬁﬁ:{ %mgnﬁ g6
by exclusively r aﬁé ol o ﬁ‘@‘“ .rwmcﬁgae af

effect green or elect8d b indd Wact AliPEPoR abrbddile 1AGIArYdtaY Rednd! aqahaa.s
coul d occur, tQQ“ h%grnggg“mﬁc\ﬂgdor three of the sectors in the

filter 43d. As t0 bfieameamitRhg 452 which are not energized and optlcal |y
transm ssive, t hg pfojblingears (302,304) toP projéding iyht which I8 ffetteld 6iholitfedidI by baid nauiti bryfi@t.
be col |l ected by imées;laadhs 358 for projection onto the screen 307; although
sone of such scafi}apti@tdidcrimihdtingmhganb (322; S2daci2Ris @80) foddisariminating bétwehn lighe saattérbddnd s S
t he anount of t hiight trangphitted\bp sdidiiqbid crystalataterigl v snal | conpared to that

transm t #&d t hr oughkhardeterised énthet thedjquidcrystat materis! is aunapsuldted inlthe formmd pldrabvalueen(ihi -
nmal effect on t1AY20®)in@copaiunestmadigmd?y; 432 202). the cantainmer medingn induciriafin thediguid enystal o n
addi ti onal undynatpriaiap glignmens whighresylts inthescatigeng of icidantiightin the absaere of gy electric field,
facilitate t raﬁ%ﬁﬂWWtﬁfgsaM tgreq lighteing ppdyqed when,ppredatarmined elgctes; fieldiis appliegnt o t he
screen 307. It will be appreciated that #he el ectric dri-ve—308maychange -
selectively the portions orpixels of the liquid crystal can
coordinate the sane with selected operation of the filt i‘mﬁm “ﬂ mﬂm
produce single color or multicolored inages, either sti NDViaNg s
projection by the | ens 358 onto the screen 307. It will be appreciated that
the projector 450 provides control of the optical characteristics of an




46 1.’ A projector conprising: li quid crystal means (305) for controlling
the transm ssion or scattering of | f’%oasécght the liquid crystal neans
conprising a liquid crystal material V\% Litters or transmits light as a
function of the anplitude of a selected predetermined electric field

appl i ed acr dss Apraiecior aggardingte Gigimy] characterised in that the.eptical (ne@is ingldes foutput mepyis (324 1o
said electric PWPH'Q'“S@""“WWNWUMWW'MS means | ncluding (i) projecting

nmeans (302, 30 ro " t ch.is t ect ed
oo | gy & e SRR b e 5
322a; 32%b; 38 Fscrim na I ng between |ight scattered and |ight
transm tted £y Apriediofdebirdirig tedny Srbcdbiing'ddi, chathcteriSed in that at least some JF i@ pIGHEINEST ohfés | N
th&t the liqui dreqﬁusana&mﬂnterl al is encapsulated in the formof plural
volumes (11; 130; 200) in a containment nmedium (32; 132; 202), the

cont ai nngpt %@Wlw any prekeding iclgim diaracterised:in thatdhedinuidgrystahmateiatis preration-
whi ch resul ts ially nematicshas pesitive digjectic apisifopiand an ordinary indexof refrastiancspstantiglly mejched
el ectric fi el dothaafthargntpipment medigmio wadmiseqplical trangpigsiop i thapresenes efdhe nmehmwed
predet er ni ned Qlegtisfieid field is applied 21 EP 0 179 903 Bl 2.

pr oj ect or aggordiy gﬁ 8 RSl b fihradfiHhSnd
ncl udes routbu aﬁ?ﬁ{%ﬁ s s éﬂﬁf ﬁaﬁ&% e
crystal means. jpine apSeridb SHtheprdd Bteﬁfﬁrf‘e% dtfiheld® a|m or

characterised in that the liquid crystal material is mcroencap 5

sul ated in tme Apmjeciai aecaediig teangl precading claiv ciparadiefist] inthatihe meak fogappigingihy electric field
precedi ng cl ai rpmmiketraetacnt deetiodes. t hat at | east some ofthe plurality of
volunmes & e interconnected. 5. Aprojectoraccording to an receding claim
characteri set M’“!eﬁtataf‘??@'ﬂgt‘tﬁﬁ“m Higed i iakihe elgotrodes s5pepery N‘Bﬁ‘!“"we'e‘*““'
neletic, has pSTPIMREP™ectric anisotropy and an ordi nary i ndex of

refraction b .

maxi m se 2ppt%lJ c%ﬂ ﬁg@%ﬁgﬁﬁcﬁghg&e?@&%%m%ﬁ@hé po?e et er neﬁq' tet%th?l c
field. 67 A proj ectoraccord| ng to Aaimb5, characterised in that the
l'iquid crystial Apedjettor stcorliifto aiy pechdirg@iatht charayterisadlin thaflthe optical mednik inciedes an bytiod)
which differs fsmp(azs)hlh'posed totpfegent tha brajectior oftlight trahisnitted by thed liqeid trystallrebmsnt | al | y

i sotropic scatterl in the absence of the predetermi ned electric field. 7.
A pr o] 6cigpr b AEeRr 3060 o e e bﬁqﬁ'ﬂ%ﬁ%@?&mﬂgwn ¥ et e
for applying tﬁ%’eéf'le??tal”?’f,“’?@ 1) i the cabmeans

gh apesiyfe light %’q
t E htmw@%rems gniathe,stap and
éﬁé%ﬁfvgmgﬁﬁ%é’gﬁgﬁwwmﬁsm P81 rreans (306). 9. A projector
accor di ng t o2aRhrdMcRF SdiriliRl t6 4Ry dcialMs!14slb REludiaA uding Ichardcdbhised iR thalthidusthd ¥hs
i nci dent 3§ i ght tdrfed théteir an aperture Hisgdbdddo W:s;traéct.m light trahSmittedWilAbuR bRARLHRAG.

according to any preceding claimcharacterised in that the optical neans

i ncl udes an 13ptA pogiectosscogrdiedia 3y of Clajpesicial 9 timrgstedsed it thét the opticaljnats induded a fresgéit
transm tted by lank (355, |3mp¢ltbngdstua¢ximtym15ll@ldcrystillneavls proj ector according to
Claim 10 |ncI ud| n a hou5| n 4 character| sed |n t hat the ogtlca st p
is dis- fbse¥ %g

||g‘m‘ i s proj e@f' %f;:gns‘sa 9 "snttig rg:{ i xﬂg'f‘:ée"“d
transmtted by ';

and to transm f §cattere “F& hit g " I 5. ro e 5%%
accor di nqi]to any of Clains 1to 9 |ncI ud| ng a hou5| ng characterl sed in
that the houtsi mgrduatr skbording to arly pretadiing tilifVcRaritterisedaytRat the betical imsare rekiddsa collimator t
projection of I(32yditposadamtsamsinit etimated fighttb the tiquid ceystahgeand. 3. A pr oj ect or
according to any of Cains 1 to 9 characterised in that the optical neans
| ncl udes a f46edypEgjeciopaesordingig any pragading siaim gharaeerisedin thatihe ligyid grystal mataral inplyrlep ad-
crystal means. diliyemeans ighexrorites patush ¢fthe Hauidgryetalmatarial fo the flignments héf‘“h'ﬁ%l'gl"ﬁg
characterised icfystghpaang Q’P’rfﬁatﬁ%'g'?"ﬂ VPl of the predetermiped degirigfigld. s posed

to permt prayj g tjjgtarat g ?mn ;,taﬂe%htwm ht.s&gwmagﬂdt&t
characteri se th In roe ﬁt At heduf aaaﬁ"g fé'td SR GigHmble
light froma sgwsgaeﬂ alBth I qui crys means
focusing®¥ight transmtted thr ough the liquid crystal rreans appr OXI rratel y
on the aper -18t Wpedjectbbactérding'to pnyjreveding claivs includingragsupport {12)forthelineid cryglalaieansithar-
characterised iarterdsadin thahtbe suppartiesubstandially optivallytrdusparentcol | | mat or (32) di sposed
to transmt collimated light to the liquid crystal neans. 16 —A—prejeector

according to any preceding claimcharactgrised in that the

materi al includes ad- 50 ditive nmeans (134) which !‘m ml

ofthe liquid crystal material tothe alignnentsuch that

nmeans absorbs and/or scatters |ight upon renoval of the predet erm ned
electric field.



17. Aptojectoraccording to any preceding claimcharacterised In that the
liquid crystal neans includes neans ﬁ?l v vmth the walls of the

contai nment nediumto bias liquid cr%? ferial to adopt an alignnent 55
substantially normal to the walls. 18. A projector according to any

precedi ng cl18i Aprajectotateordingto ClajoptBrehargctaiipedfimthatiahleast ongof the suppart; edntaimmant sedium
char- acteri se@flhﬁdmlnoh@ssuypdmhmdmwt-ant ially optically transparent
22 *Co L S EP. 79 903 19. A

oroj et or, ado TS ngia g receing i iy Aoy ey mpena e« e
support, %ont ai nrre rre lumor liquid crystal Includes a non-pleochroic dye
(401). 20. Aaral &Edid?ﬁgddélﬂmtzﬂclﬁ%ﬂe@ﬁﬁﬂttﬂapl&klﬂémyﬁbﬁha&iaﬁﬂbﬁﬁﬁ'oﬂaﬁeleo-

thats he Iiqui dtﬁerfmtcadmmgmssofpwdusteaeraucebﬂ@auqaduysumesder0| c dye (401). 21.
A projector according to Caim20 characterised in that the pleochroic dye

al i gns on, a3 Apeiacioracedidingrio Gaime 19 and 2Qand ppdibrslly Claimi2( eharabteriphd in tistte syprod and/or
charact eri sti c#hedquiddnstel mepns isldivdegintes plumiityiobregions (401R, 49165, 401 Blosaidreginns thsnegtively
Clainms 19 and 2@'“@!’!‘9:#!99&¢®!?&¥W@ aim 21 characteri sed in that t he support

and/ or 10 ' nea raI
‘e ons (a0 At g b s L
di fferents col o {;& accords ng &ar act erlsed

that it includes e{ ect'rl cal con ro] nmeans (306) for ap- plying an el ectrl c
field to selzcigrbjefoPdortihg folaty précdtihglcidim Yhdratteri$8a G hat tiNiqhld Grystal Rganalid Sheef-
di fferent col oukeforkd for projection by the optical neans. 24. A

proj ector according to any preceding claimcharacterised in that the |liquid
crystal Aearks iAdprejfetos pesanding fo 0% Pregading ciaimn characterised nythat éhetapticabmesans inrldes celousny
precedi ng cl ai m%w#%b‘t‘ﬂ?l“%’téﬁﬁﬂmw‘?tﬁﬂﬂeﬁ&d'Bb‘t i cal means includes col our

et
Rocordi ng 1 oCh %Z’E; a%« i o Qe ngj"ie?ﬁ%ﬁ bl .n%u%?&!gxﬁ ﬁst;e"i.:;
colour filters garm ind b itle nse o colour filter
ns

control ﬁseans M or scatter ineldent i ght 25 t her eon,
thereby to [23 Wpkojectdtdattrdingdo Claimi2b 6r Claih Ré/dharabterisBein hEthIA EdicuF meadd compriges Aiiuntek Or
accordi ng to CloHiquil erystsl mafetidl inla cBiaimhient aiiudy; atdeast ohdlofthadiguidsaysthl matbrialidnd fR2 2615
conpri ses vol umnaireneatf mediutpbeiclg Mwsuwnummdddyemodowm passingthdretoaghum  at

| east ongo of the liquid crystal material and the con- tal nment nmedi um bei ng
col our ed ﬂom’m%ﬁﬁﬁ'@‘ﬂ q%‘*‘ﬁ'&%ﬂﬁ"'lcgﬁi‘gﬂ%‘hﬁ CARHT esns 7 Apprablesi re-
28. A proj ectorsp%&tﬁl‘(ﬂ bad field p;a“ﬁ' i tsubstangally without scatteng; for peplection opin ¢
the col our neaff&een Efp‘g presq f'@'dh‘ssﬁfff?é'@httﬁa‘ﬁ’dm ‘field to

transmt colggurg r$é<QJPBfo‘HﬂP$? Jtﬁérédenﬂdtbb‘ﬁnlﬂnclmtotr@ﬁdcﬂﬂnJaﬁJonBE&dn&%th&ﬁuﬂr

in the absence cg taﬁﬁUi Wr&ﬁ&fnb ranbifittet tﬁt@ug%‘iﬁ%tli tﬁJcrbsHiJ bank BacR AR thb liquid crystal
projection theppals. 20. The projector of Claim further characterised by

t he I nclusion of reflector means on one side of the liquid crystal means
for reflecting light transmtted through the liquid crystal means back into
the |iquid orayentsnspriRa®s. Pat ontansprache 40 1. Projektor mit: Elner

Fl fssi gk stall einrichtung (305) fO die Steuerung der Durchl assi gkei t oder
des™~&t r euenst. v Prjeldof mikef f endem Li cht, wobei die FIfsslgkristalleinrichtung
ei n Flussgkrlistal EivertFidissigkfistalieinriobiyng (305 dié Stuerung fles Durghissickeit oder des|Streyens von
Funkt bon der An'ﬂt‘fﬁfeft‘ﬂﬂée"el-'%sﬂoa%ig difissigirietalleingabiung eip Fiieaikyistallimatrrial aufwaighdas Licht

Fel des, 45 streytoderfuechiiftalg on fler Ampljtyde pines susaawahiten, prhgst prfeldas 4

Ei nri cht Ungen 'Shefﬂ d"!ﬂFﬁ:}lHFE Beinsichiung angelegt wird,uag Eipigntynger(ds, 1 legen des elek-

ar:::grgzrr’;fg.. %#*gagﬁ““ Prbie m@g?sef?'r Sy

322b:

5;381) ﬁfL?;ﬁegl g g hen rennei fcﬂf%ﬂ’; i ﬁ;{idu zwnsbhep g?_?tre -
urc es g @4‘;‘; : ;' i H&Eﬂ?

gekennzel chnet 11d1"bE en||: Be'ﬁﬁie%ﬁﬁ:ﬁ pséltrlst Eﬂﬁﬂa%'daﬁé ?JTE\EEE

von Vol um na ( :f:ihsm fibl eihd AuSHCAR: Lnjt,'fdﬁrzm giréhml ée%%mfaﬂe%ae LicHtd in Abwesen-

gekapsel t ist, npdifs eudlaﬁscﬁsa relidstt Hdmid MengebEw def Al d3& §dstrdutan|LisRbSVelnithdert

ei ne Ausfi cht uwlmM¢Mg;ﬁm&mﬁumgd@smm nfal | enden Lichtes in
Abwesen- halt eines elektrischen Feldes ffhrt, wobel die Menge bzw. der

Antel |l des des {Prajaitopnach Ansiptucts 1, dadurchgakennzejghnet, dal diagptigthe Gjarichtung eine Ausgabeein-
vorbestinmes el ektrisches Feld angelegt wird. 2. Projektor nach Anspruch
1, dadurch gekennzel chnet, dag die optisghe Einrichtung sine Ausgabeein- 23
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EP O 179 903 Bl richtung (321) aufweist, umvon der
Fl Gsasi gkrl stall ei nri chtung gest reué%rs]ozﬁgﬁt zZu projezieren. 3. Projektor
nach Anspruch 1 oder 2, dadurch gek r?et daB das

FI flssigkristalimteri aI In dem Be- hal termedi um m kr ogekapselt ist 5 4.
Pr oj ekt or nach"@!tmﬁﬁzéi)éﬂf“@l% wmmwwmwymmw'cg@wmﬁw@hnet

daB zum ndest |n I\/Erz W. \felzh | N er.In
Ver bi ndung ?t s %gﬁ&hﬁ of & ciadurgh ﬂ%“ﬁ? J"(?é?é}ﬁ E‘ﬁ%@ﬁ"%’g@?ﬁﬁ%g’m Be-
~dadur eh %ekennze e ossi gkristall- 10 material in dir

Funkt i onsweigs e pripriE daSl?&lndeJer voRditehEndBiP Anshrifd, dtadbitdekdnhssichifbt, 080 Aminded? bihige 4bp d

el i nen nor nal emehzat bBbw(giSikdhO\@X Viidhina hiRinaitieith U&bBinddRd\@dterr medi uns im
wegent | i chen angepasst ist, umdie optische Durchl assigkeilt bel

Anwesenhel t 5le£rojeistotnach einait denvaordtehnden Arshriichei-dddireh gakeniaeichnet, dafdas filssigkgstall-
Pr oj ekt or, nach matesalindes Fusiktionsweles nematiscikietrpinadgouityn dielekitg® Anipgtropie und einen nomalen
Fl Ossi gkri st al Breshupgsingpx @tlﬁé#"hﬂﬁséﬁewm'“mﬁ i"tmﬂ“t'BPﬁbﬂ‘Qﬂg%ﬁ" it & digpptische
dervon dem de s Dpchiagsigkeft hel Anwasenhel desiverpestimmign plaktriashen Feldes maximatay aacheayt 1 ope

t5 St r iU reldoRen di6ihega né!
bevi rken, 7. ‘1“%9;93 Fnn i o ol s o
t

gekennzeha:hnet schen Fe
durchsichti ge El ektroden aufvvel st 20 i Pr 0] ekt or nach Anspruch 7,

dadur eh gekemnPajekioivath eibmderliontehdnabri md'Me.fdimhbh gekaninkeichnbt, damEirﬁthﬂigTzﬂﬂm -
schen Stbuer ei Aniegsntdesaek{r8ie) Feldes Burctaioitigs Elekirodéh aufeistl ekt or nach ei nem
dervor st ehi nden Ansprriche, einschlieBfich einerEinrichtung (319, 320)

fOrdie B& rfej Pojeklor '!ﬁ‘i'gA'!fB"H"ha'{uf"‘H'F"é' gekenozqicimpt, daft die Fé?"ﬂ?"@ﬁf‘iﬂﬁ@"%!d’f"ﬁ"@f tidfem
bzw. ei nf al | en&eHT Bletaminricuna{¥06) yerypdeR 88t nach el nem der vor st shenden

Anspfi i che, glag eﬁiar %SJv@J&ﬂ uen% Eeﬂ&hﬁeﬁf&h@mﬁtﬂﬁ&hﬁm (849! Q%ﬁilréi%ae.
opt i sches Stop ,u dF, Ltallel Suftrefrefitiast ﬁf
Proj ekt von urc I e CBSIg rista nri chtung hi ndurc eIttllecht
ver hi ndert. 1bl Pmﬁm;:ﬁkﬁmmmﬂbrsﬁﬁapﬁmbpme. dedudctgekénnkdichnbe, mnmpt@eﬂmtﬁas
(301), dadur ch tugkiaopiiseties Btopyiteil (323Paufieeist, Selkches Gb angBirdatistodad s die Rrojektioe valf durshing
(331) bzw. Bl ediéEHisdidkriataliginichtuateshind@eligaletatenslicheerignett. | st, wobei Licht durch
di ese 6ffnun h| ndur ch rOJ iziert wird und vvobel di e opt i sche Eini chtun so
angeor dn@J | t rqa,c% I'_sp@pn 10, gc@h § (301). dadurch gekennzeichnet, daf

FIiissigkristaPptEee "EJPFH i 8“’“?5'8?'St §°'
% Q éﬁflhcunﬂ Illezlﬁﬂsétﬁ %
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St oppel er nent
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leitit. 35 12
ei nes Gehausesswa ureg gsakennz
ausgebi | @&t 425 tprojeitioPnatPeirditRPASrBche %fss éih%&-némiaa éiHe@GEHaﬁéeetdaeﬂcn/akeMzammt
wel ches ohne Stdag iuua\geaiaﬁuwrnebﬁ&h@dsgebu@t ist, did do@Atigebrdnet ist, RiRGjelePRjektinebn 19dht) €M
der Anspruche | weichies Shneckdiung hindiedhgantaast@hat., daB di e optische Einrichtung
ei ne 40 Fresnel i nse (355, 376) aufwebst, die I.n der Nahe der
Fl Gssi gkr | st [Pedjeltor naph einem denfyensiche) 9511"“”!!‘“!"!’8?!"!@&6?34‘%@@% hfung eing
el nschl | 811 chF@F'FPJ!@“@?ﬁ §b%‘ W‘éf&é’ﬂﬂ'&?'&@kﬁﬂﬁ?&?@mﬁmﬂcﬂtﬂg#”ﬂe% i®e- hause

g' e Of f nung, Lns. rﬁﬂmsdJiHsE'hl ﬁbq* §aB in fom ¢

roj ektion von idd hnH

dadur oh gekenn j; ,F k nﬁ’n &a@'diemndmﬁsefﬁrdue ﬂl?ug
u@lle 19 'I:icﬁt

el ner Lighti ueI kﬁstalleinnchtung. um Licht, welches durch

Fli Gssigari st alaleermsé.dkﬁ ||Hlﬁﬂ:htuhﬁ‘&ulvoh i mmnmﬁ&a Bftnunl Su fokussieren.
Fl russigkristallelnrichtung durchgeleitt wird, i n etwa auf die 6ffnung zu
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27 tiques comprennent des moyens de coloration (451) sur le trajet optique pour colorer la lumiére projetée.

26. Projecteur selon la revendication 25, caractérisé en ce que les moyens de coloration comprennent des

. 40 fiitres de couleur (452R, 452G, 452B) susceptibles de fonctionner en réponse & des moyens de comman~

~ de des filtres de couleur (308) pour transmettre ou diffuser la lumidre qu'il regoit, afin de permettre ainsi
de colorer la sortie du projecteur.

27. Projecteur selon la revendication 25 ou 28, caractérisé en ce que lesdits moyens de coloration compren- -
45 nent des volumes du matériau des cristaux liquides dans un milieu conteneur, au moins un parmi fe ma-
tériau des cristaux liquides et le milisu conteneur étant coloré par un pigment non pléochroique pour co-
lorer la lumidre qui le traverse.

28. Projecteur selon I'une quelconque des revendications 25 & 27, caractérisé en ce que les moyens de co-
50 loration peuvent fonctionner en réponse 4 un champ défini pour transmettre la lumiére colorée sensible-
ment sans dispersion pour la projection ou en I'absence de ce champ défini pour disperser la lumidre et

éviter qu’elle soit projetée.

29. Projecteur selon la revendication 1, caractérisé en outre en ce qu'il comprend des moyens réflecteurs
d'un cté des moyens & cristaux liquides pour réfléchirla lumidre transmise a travers les moyens 2 cristaux
liquides en retour vers les moyens 2 cristaux liquides.
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