1 ., BP0 271 956B1 2 Description

It is an object of the invention tgp@oAbdR BY gh efficiency, phosphor 1ight
sources to be used to This invention relates to illum natlon syst ens
illumnate a liquid crystal display panel by trans- for passive

el ectr mesprtptiondi spl ay panels of the kind m Bsd anotfeetiofthd ineenlidncts snabile high
accept abl e contrast which can be used to difiixjphayyptiogghen light Gourges do teased ¢

5  rangeThisninyentioni mlatge taliligpinatipe dystetesc or di ritpminatet & diquisk erpstd! elisplah ganebiye ransar e
passi.vdoripassivh @lecteoplic tibpiay panele/efrite dnd, t hermission gndoyet @ehieve dni apodpthbler sosiwast

di s phaiwhichean tegiserblo diselactelayieion nlq}ms fyut modargetie therinage dighleyed. deoprding to the
conpr i S¥amplea The RAnelg a@rpggeevaun e sepsaiihatnane|  ipveationghere isgireyiiad ajlinyid,ervstal diselay t o
pr ovi dé"%ﬂ&lﬁf’%ﬁe@?}ate &gty byt nqdlate Fhar?ﬁﬂflt n sy s‘ieé'ﬁ? Rererrising, a; ljquid crystl disglay P\;ﬂ?{
for ead‘ﬁssdf* '@Wé’“&%"&‘d‘lﬁ?‘l@ 19 |PEide, modylgie e'“u alionagysten ‘["?eéﬁ'T'SWPtpan

agh :piciure elemants i t || ng | fo
5 ye%«e '- af*mf"g%ﬁalm b %w@ e

;(![ grnndgg ' ere nel |s plac | nt ?Leojr#ngélr::a %{Q ar el d thq E‘eqr ht
omi di rec |n 09 stem% perd%g ﬁéd lﬁ%g in thl% J&aﬂﬁ rﬁétﬂe [&E i&

to a viguh [Rations 0,192,0288 N&@ld O der|§ Sbeﬁvela b oﬂw%t

di rect 'd‘ﬁs ﬁHﬁ Heleknu j8éioh Qéfavﬁﬁéﬁ tsdiinsar e dep%ﬁél € fad FanSparent mpulBhd biySUNidcEe

l'i ght  S@iHg QBuid trydtal PEneR2&E!| destibdd: MBolOPEaN adidadnMe SiRRb1 4atdafdl SespBotilély’ aht? 3A
and,_, Jifese bys@hls ugd highaintorsinpEoREeRBatRBligheen  t hefiesmie side Rl tiahertl 16 the 4RKL\and
wher ei rsofirées) st optical spdtens Bontpiising/ FirdAS  Padbiut fBeh, BRE whithLRap@e fowhrdly NP wko and
out put @ ®ases WS pasg light idugh M6 parstPropenels adirerdiomsCdnb thd .inpliofde to theaslitpht facd

t he souion densaschrepthore ised ds predich ar leplargstld  t h e Swithsthes inputdace Deingn isgéller intagsathanythe
concentimagecm d vigiiig screeh.| The tight sosced @renal | s duipahfeces s thap light enterinp dtie Eanel has
sour cesheaiete eptalic tihgstopStament leprpefireleng i rsmpties angular glivergertce fhae dight eatriihgviha ch
t aper s twely owrefficiondy requiving zeiadivalcitighepewero  pas slighi fony the: fight sepecep bight |entemsrteg ec -
20 di rAeprodveingfqopsiderahle heatyhich fhag i kep tzﬁe igevt fRge of: %%@P?'?%W'qwsfe%w'd? énghen
used t slissipeereedn E'Flo-é?ﬂoﬁ?‘bed with the i np‘ﬁta"Q’%fd’ét ‘B@“ﬁ'ﬂg fromdihq side walls radyces
than the T"%a és"ﬂh'"ée”@?"e{ﬁ’ﬁ QP‘\S@?‘P ©The || ?lfa"%?)&fr‘lf‘g'gs regont inJbe ight e‘T‘%ﬁ%‘@P

such tHHE1e ec:;@ﬂ'e %ﬁ g’y@?éehi‘i focrd ik €l E%gﬁ%w%
W ek

| ow ef fgf%f’ °“' 98

o ay are gﬁf hlaggnlﬁ F o ‘ot foh! i e ght
i i il

in the well known fluorescent tutfd éﬂide (e firfehr o‘ﬂﬁbn EibAaBk th ﬁutﬁdt
1ideh GP ERUA-0bIDER A iy ér%ta?ﬁ:%—e app! T CADh&erdaP improvbiént iR HetRctidh ANAY

pr esentpidyNdeviod® hbvirigd dRPIBY gédagwﬁlérf RCr- Vi eW {oRiiveMibrgithOlb oBRBIRGY Mlsdsh anmum.uuusm
POr{ gbirhdghdy to fréremit ik AL £ ught AR told1CT €aSiyBEmidistadieibddOin @at the @uBRdadd@oms
- €CONO0NMyigwing Bchtidn ahdSin WRIGE 6 MgH silirdolls dN€  OpHseBls pdsiive lofs. TRe bifbct dTahd 1BILIS tJ ace
area i San@y fof Gludréseent Stbes T cofptisingebitandédenNcy | ettt ligho generbly. tokardthe Quite eds, thaBO

I N r edueangpuichee ofr anirifiveclibnall fight. cldght Bvdly e Onis,tth ect as & cellinmatidg lynspifo 8 givert rakgayer S
of ext opciedonty tha pemal via an ragayred lerises withe out peutpuf angles thehiength ¢f Shepguileanat be mat he
ting viassdoiated [pysgiidaliephragms foupreneetlioghly el ecterialin sedygedpipadingitopaimore empact ap-
Howev e remitted dy conp gourdeciromaenipsing # leapgsses ul t reaidiusi et radi ati on generated in a
gas di saagr a"°*’t9|’%°6’°? ‘ncreases the ratio of tTPﬂaQ‘F'@ngfme)fw"Pﬁé"‘F pibedpierh as

in the {ﬁﬁ? it r';ﬁﬂ:@%“@%‘dﬂye't'%pﬂ@“eﬁhé’f‘e nally, refjestiyen Aft t%@"\fefvf]@ar"vg} g'ieﬂ?n%s

of thel mjsgherg, 9qua ngrem s ans- 35
h V|e pargn ex_hi

_Amate}’: gt pp???jem Eggﬁyeﬁ of theagrg{ﬁ cg ﬁ@g Hﬁ%k Qi e

i

as th als are erna

" anged T‘g § ésﬁ‘eﬂ ia,.{;gesf il sseur& Etjs g L sl | 1
 the r

an pr',&s.%.t@opg e Tt of P Ao wan with the in-

fluore da‘ﬁéHmﬁH §'sia9a| X bapesd Geﬁidharﬁ dy b hergéﬁ sod int RAYEHSIS

the guiglRedWilhSa géddcrhngB oP Rort@i o6& rBfa- OMMi Jdideedls BNAS glidelkd curbdd G blaried trékis=

40 i s, tivbip sAall range ot fight bAgiaR! tybigank @t Fr vbrddity @R ifipan @R dufputl lBdsk.CThe @R4pR of he

panel Viegredd) talthedyiorbl toSthe Gsanehi M largetit pUt M8 glde walls'tan be bigisén éither!th @edyts e

can be 4ngles arSifoRRhd! P theHghitathe Eantrast! ragir agNBditetgepdecvfcthd olitp@hiight ot @ camljuhgtion

r educeds utaecpiablg dégiadad.NDr € conpact ap- eni withettle Ipysitive dsns, ot rsharteh nti@nguidat fer a ng

a |l ens asso- paratus. ciated with another source.

The guide nay be hollow and may be integ- The light fromsuch a phosphor

| ayer is emtted 45 nally reflective. Alternatively, the invention my

be into the full hem sphere, the |ayer appearing equal- characterised in

that the guide conprises a trans- |y bright at all angles of view of the

1 ayer surface. parent material of a refractive index higher than Such

thtt



3 l . EP 0 271 956 Bl 4 given divergence.

Parts of a gui de wal | gy be Eﬁﬂ%?%g’a‘?nd 4 show ray,pat hs in two
exanpl es convex and other parts concave in sone possible of Iight
gui de, designs of guide. To obtain efficient reduction in Figure 5 shows

a rect angunadiveigeficdy Parts dfad glidkdwall mey gence angfigiesd Hid 4 SRWOBVHMS i 13 lekamples
cut - of f convex andl iothlat pagtsiiceleaveliv somesgossible | | | uM nettighiguidey ext ended angl es,

speci al dgsighcafl guities ITg) obthie GFficient Lreductivh dn et SFigupe’ 6 ashdwsCpl redtangulas tiedy o itappledy
pane| , ptiwygedee iyl cangpeasosdblyoghaipcalt-ofiesi gn plighingides & use in illuminiaiingrad estesded Ws
an akrsayangles,;ppéedied optigalt desifre dimiquesh@e teaper ed guarebdiqaifl ciystal displaseganeél, | nvent i on
are ployjefl.gFreseyereciel opticatidesioh penciples of hose of Figure 6 showsi aneagin of @isles @it fegdenr s
Fi gur e 7the Hepeedt gpidorplgthp corgenty ipveption ard part ofightguiges.r adi at i on desi gned, for
exanpl e, idengpal tpsthosg of E‘B mon-imagiag-epnepnfratgrer  of f g 7 phoyp the diguigdsarray PaskabA s
of sol ar°fr'ﬂﬁ“%ﬂ ‘i’%ﬁ"edmée’@H‘P fﬂ’ ‘fsPé? gfce 10 seF?"ﬂLﬂV@' offeedas iabht gliifesy r angenrent
f or coup?q“ %ng ’;% cBncenfd agrpfgement foroequpling

i gh P “t"l? 'dFI d Beoee %’H*’%% 3freye ";
The Eeg.”g dectonq { ﬁ%d S e 200 %“ﬁ°€1§“° ) uefﬁ}&j‘?é"%{aﬁ‘g‘&

are cov d |n

f uores
f‘[ghfo‘s’gﬂ ag.ﬂ d gl E\]p]!:ﬁé'éqr&’“és \C’)VEL T:li Dgﬁ: Hn%a&?v% %Hgﬁ:for

10 shovvsetaggqa @W ot b6 éHh laggifg thQr cadem cd?gr ess
chapt €T Seiopt B givelgrampled- 0 Uik BkpbsBiiba | | ht gﬁé.ﬁaeﬁ SBwsa frbrt Ao 8GR Tor & array
Cl,m% angy \Yﬂhws valGds oPfhe biskighperaméigEer red t o her @ guidestor RékagoRal €@8-sektidn i Ve
exanpl es  ofrhd) ilvéhBorSAPES fulkdr 3hdiRfbrised in  Fi U €Fj $hehows @ sibis AW ofvd 1Bperdalguiaar t
of an arhaya piGrality o iludiittionddysierhis & abdam- desi gN BANGHRAIAG Sne or more Gitturd WiekrRets Of
hexagonabled$cahd #Heutpitdites diftks lightkaides H& NMay  beantl tisvingarigitldaises Iensisttlre and,
Fi gure labjssbravcord anothke to/consy tal widletabqaak ed gui dBigurd1ad sbowd| lightaguide Villubdination for a
I 11 um nasn extersipd tiquids ceystel disdaynpanel. EOthe  f or | tripletnof rigtid rogystah elementsyach with a
pi ct ur e eltphtapessardidentical to eneapothenthepmeyput f ac elighiofiffusinglens syhdturgui des are  and
havi ng abé argghgeddn fegulgr s andreglumos: Redtanr e 2nd,  didferrive et Figuss b ae embrstimaat compris-
cover t hevlaxieutpe and ingutdfces maypeyused. thayghows gt ligminalien isystemriancta linyidf erystal
an ext enethel shappg, sesh @ V@@Qﬁla' Aihepps! fasanel . | fisplaye panel ist shown dn agfordapcgyith the
crystal . @%’Pﬁa‘ﬁ?"s each wi.th a out ut f aces !i‘?’%‘“?"dér'iﬂ‘f"l:%ﬂ’s“(' giseipyePang| diif,eipced
they may_ FP" ot efficiancy, of "q"’é‘?'?s d2 f"r‘?"‘r H'I‘t afoured s t:"aﬁd

UI‘

col ums. '9'“ '"‘iﬂé‘ ?"r? 2 P@ur@ 1{:’“%% 1 ‘?t§h°‘”

out put a y oE “ g P %hough e 'H“’ plxe F%’%' iy

and a | fﬁ(%‘P il g ot aich as dacv 9&@ 5?5.

di spl ay BF' é% G maa glre ﬁbe Wi th t ns ixels

i nvent | oaak, Snigh brigh aaean@ne$5 _ m qnos g e n%uéfmax
Of convepigy @ rel%hr bificeincy inOusb "o re ZAf thBthét et th§ BhHofRayScd? @

ene(gy t f?onl. e faﬁospﬁoh Ryérid Mmaaatvh&aa §Mra|t em rra Yrisda smg?aop.xei @l Blbvisidhl picshs Sbig bs-

Vi eW NG o8t bt Qlides e uss) @ umitafiontsPstémar act edmbieatromiaintahtaf of sl pbdIseash with its
CoNpr i Sefmay b RAdracteribdacin l1eh oeddr ightOglides 1. ThewpanMinatios syBemnN Indbistvébadthbgat 6x-
phor | aysr peMtéding @achticr thy @sbrisiqightigdidés, The pNGE-the paiblray @8 pidpPrsnal 6 pRvideh S
( pi ct ur eeaeh dsvdertguide 4ouplirgy apcdraa ¢f lt@r sobiay er Mayubisd of pigslgoftitiwidle tolbiisian-pidied, @b
radi - f orthedhput {ateyof the abdociatdd mparatiguiddhe panekrayeof such gEnels beiag assemiiledoln ppoviga s
di schar ge iTn improveuiswing conditions the displayi dse, at elhibe pixdly dthe T.\c barpe.i se an array
of pi xel yeanmRy brychametedsed dp thatohliohtdifusioe of hi ghdliplghtories $ gemprises3g fuerergent

i N numbefcreep i plered adipcopt to dredliyid corstehdiss| off hiuge heving Apeenged argaypf pliogplor ener-

efficienByy P%elwg@eo?delff f’° theﬂ'aht guident t he O18RchiY ultearyiqlet at'?"n@ arﬁ'a-,ercu

u:

com fro'ﬁ'? F"r‘fs*?'ﬁ’é*p'é’ése V\/n 'P@'a’ge ’B‘i“é{‘l’" k"°

pi xel , 8'I '%\tﬂe% P‘H g’ "V at 'f

i1 um na yoH' ﬁ'° rray B’Fp 'de 9 seﬂv %l
ey be cHY ?’?gsg %a ?s?eg aewrﬁ ghf" eg"a d H'f ﬁh 3
I n bet we%e y Eogwupgoq, &_each e y'" "c ° y

40 treng,ﬁb e&gc

Q,nal to ur_
coupl i ngjnady n%@@ o Th e source ubset of ,%fo erb ﬁg‘; ﬁ“, nglKrl Rl
pi cture, afgudt sHoRs b Wc&sa:&sp%fy doti® iRSSACI a&.aaﬂe i PIEdeB bhotlidbrlffe sodéd R¥ndthe
such panela%cda&h&gmmﬁeama e to provide To Imwmwbwstwu%wm%oﬁsﬁeof
di spl ay derigure @lshowshe chirdiftites sydfert ldd o V. T I @WBnspatbrt Plasioy mi6ria; Bith as peyreasH
in that a des@ibé thdighifiesdlirmape, The | i ght sour ceefhadya® (FMMES, ad hbd D r@sEaRst input
screen is placed adjacent to the liquid crystal dis- 45 tube having an
ext ended area of phosphor ener- play pangl on the side renote fromthe
| ight guide. gised by ultra-violet radiation froma nercury gas The |i ght
enmerging fromthe liquid crystal display discharge in the well known
manner. The phosphor panel is then spread and is visible froma reason- is
‘very nearly a Lanbertian em'tter that |s to say any W|de ‘range of angl es.



5 ¢ BP0 271 956 Bl 6 face 7 either placed
directly in contact wsth the ar eq_=| ? 56351' col |l ector (arbal ogous to our

i nput tube 3 or coupl ed by a paral Si guide 8 to the face). The
collector is either a heat collector in cylindrical surface 9 of the

fl uor eg&emnt eithid Placelndirectiphih Gbntict witts tESI I € CardaO ragiativd Usoechs (Briaboud th Ediip Gvipat

gui de GuHaaor aoupled b p paraliel sided biildk 8 batwe 10 otjepCEhatcolldetor & éitherPd hdatldoliscF in S a
phot ov Glylindifical sutfhdec® bhthe \ilorestertt bepTHee!  an dwhinb\iteis idesiyed tvepreduemafigipa feeiperd- | n
this dvide 6ihgs a&sispaivit putpdt facalD ladjagenta | N \Vture\as péssibla@r laiagphoteveliaindolisctonwhigui de
i s skoviee peael iand)cevering e areacef wansl 1. In tisat j6ve is olssirably of rowlk ahevincdew o-twehight

t he di \esamplesthe gyideris showh having ajsgu fed, t Helajvasost of theee devites Heweveyethg diver-
reduci régctigr tGuigp 84§ tapered. thadeputiacay(ipaing can aenepyaduciag agtign efr%taﬂqfﬁﬂrﬂ“tdﬁéa'b'iﬂ put
f ace 1Gmaller, in pieg tha“s‘B%ﬁ“‘P‘Fd?ﬁet He In ﬁ't?t t hatseéf‘ “‘Pr’?ﬁ‘rf'lah%’ayrf‘ﬁ'l"lthq t""put

npl &xam aﬂfgee%“% ."nfgat{‘;m% c? 8?.1 :;?:t s out °ef%?é 9 g""‘"f‘%% E‘é ?s?"n% het he
d ur (1] S
igﬁlput(:a %"5 gl% E‘ 3{1 a?areflec' ?§'8 'ggj'g‘m‘ P ud a’f' rea
i s one ﬂ‘: th?}f”' ?ag %ﬂ'?'f?ﬂtbmf’ 'b%"d r ea. b £ e @ a§ i e
gui de % m Ve oé ac 8 e%"b%fi 8 gu

eﬂ i?ﬁre f t he fa‘ﬁ f
the degj gy g the ? Fee t)? rf&hﬁ% Qa dqhldé r{o [&E bfVQ df %eght
-inside g thé' el V'h h'u‘éid iis! L flidb e buidb, 3 urd, OAE kbméeti
t he gui nJIl P&t hrighetlto TR reﬁtﬁf thé?aqz' On (TmAy B suifidiB 16 RRLAGHE Yifer %eﬁ& ® theran
it \had dagrbed ting ednF Fnby bablline Mt JuRst . | N dsitedd@sntoOf PMVA is 1.495 so that
t he "Cr itk parhilePSiddQuidd B, usBdfoabddaightSlofed guUi dewip maRaRgEe oPfiquit drdlal aistidy® itfisor
T. 1. R thes séutced & tHREMmput | faghls BISCIpBIRASA ORo t hidsividle | that tHidBdiVagenident tid lighepagsingle
axi S OGH#ad6th on ANNE faces andad ih optichl _oredchwiitnl Yy at tamgghaie ligoid tctystainayenshould be ad gsatt han
42 mathebiaps tch i7csoaindt thee are dol cetradtiieordi ver gattae £ 116 dégnads,cind pefemblyei 10 gedradsal | y
r ef | ectrefldction ©kectsrdt thetitterfagel iTtie inputdeei9r ed extb ehtin allol conérash rdngd. Thisded fgtivee 8,
used t of fgeidel 8 wilj Hypidaliyobe in ¥uchingniauhyott ypes lobwr frasuihelopsrajion of khedhyenih aliepuating i s
t he sousptical cantacteithi hpuvhndr&elesurfepeenfsf@ @b i dSlighipassing througle & for agenteolieceydent he
di ver gevRee Thsf input dacp jScjp sh tosfiidhet h on al 'he dasiredy mssimym ddivesgenge i§pegteral
cont ac tevigdugs! envelong $m the igute; 1cﬂ!ﬁ diperist al | B ysHe (atig o the Jinegsiengof thejpput
i nput fbab'écw'desuat'wa?'qeﬂere are no ref ra t | WA odfput fet%t'h'aﬂ i 'Elgflge ipcjo B@’grﬂé"es

df grspe "s"‘i‘ba dtert 988 *P raptersfic, gl e p
Pty S 1'%‘1 I a;ﬂg Mt«;@% :
In idn Wil

o S “‘tggt tﬂ%‘% o T i

' 5 shovgg ISUA not sh Xthd'dtst an/ Gﬁ&ﬂﬂ&%nsx étéi‘rtﬁe
cylind rd uy%Vﬁ %@ uhé‘ F)&:‘t ?Héé‘b to XBX)Efe BdcohdFart’ Sdeh@ingf
they di rta%nﬁdtqnspteéu comsot with W tobuaovb &yo I exebrrak L3, 100X 4,08 tfel Qput face 10 with a

and OUtiightt faces. If the light guide is tossodHarahdien bawsgndﬁg two Pafd & =5, A
seal ed I ntiRrénaas ofrd YRS ik BRwn esif@bnaC har actneroutpititaze a0 canravdla sustantiblly spiegl es,
‘the pr mptigii biadaing af pede-coverci] 130@hichC atd erdang c@lind@airadidiof gurvatudOR. itfcoli ald

t he guirtky possibijciectt thieis@oe insteriabdsaite guitlef 0 t hebecampauntietiootiteg cylitizica) surtheossmper-

opt i ondh Whictheasethe igaidd ang lens oneg ibe ofade &sc  pOSi posadewithahalr aylinderhaxeattrighttanglesc &he
bonded ane pie¢ee Tha dstion of the dens 43 isdesprovide apr oporquideris evmmetrisal abpuf theeX 2xis; laanhposin XY
coor di regnesal sollipating effertcm diveigent fightj imeremt er i nilye ¥ ieedlinglaihaningenn eaysbregetive Mordinate.

gui de a'tg frera the @uide. godiisiag rthey longth of eof 4 es  ofioWe eshews my| Rathstin asteparedclidhence
becauseuid P i s I ess t han t he cr i t i caI of dg daving, %p"tsﬂ‘@s'%"séi* °é’§‘pt"’rf\§°°

profil es ide v sor b| aek P" ""%'ﬁ Hpjput fage;

parts, @ 'g aﬁ“te" %ﬂ | b"r'%\?':%%' |

around { ;’5@ h@c?" g‘%’ a‘""q %ﬂ’ ce }J(Sa i ft o. N
?es |V

ext endig &eve&se ﬁnri}g%oo WI ?h |? s ?a

to X = on'ts on the inp

| c - enter: e critical e, t|s as the
S”DOt h ttoﬁaﬂétetn' Q . S gr r E@Jdtoﬂbeﬁs” gétl oés"ib %g' de
6 15 sho¥RmAtord %m?é%@ in & Q\U Qééoo-ace Vﬁysaaré Sche Uit thY firdt pad

Opt i cal dodrabtP iRl nighly eoumaeacead;a&vesﬁaﬁﬁn%s 13the \Muﬁe and &0eméigd alhpprokintaleyl 1 al
radi Us dirbet GusMind, i'tekefRin dvbr £1Righ Bredlah& MBY p&e@&bbtoythé)&'@;ﬂe sifgPfRugraibr 132
as the qyoist,our Baput QB LHAOEACcoRfratdd i £y | NARdyS AomSanyfraraf tURGUL fack et \eaiRH
case t hfighgUdivdRyei6hml carSdesiRyly suchredistien s PgREth Wb takis thiedifectsy lat BN akxes at
right angles. The one piece. The action of the lens 13 is to provide a
.guide is symetrical about the X axis, ‘ﬁach posi - general collimting
effect on divergent |light enmerg- tive ordi nate havi ng an equal negative
Y ordinate. ing fromthe guide, reducing the length of the 45 Figure 3
shows ray paths in a tapered |ight guide.

-gu| de haV| ng a p05|t|ve Iens 13 _on the out put face The actlon of the

- o Y




7 . EP-0 271 956 Bl 8 flected at | east once
off sonme part of the | to [err [err] = .50218 energe at 15
degrees or less to th\gla’laxis, rays EPDZ’?%@%1 _. 040047 [er§r] = . 0023612
and 37 being exanples of rays from point 35, ray [err] = -8. 7589x [err]
= 1. 7890#dcRt ra} lo3st dacd 6F sonCpatedt ttheowalittbe wal | Wit sazdran gesoasgl e of [err]
= - 1. 524 8&ndrgw &t]15idagroaboon s tdthe axisiyays8B@6 Af t er p@sSs MMYo47I GUE23BENS 5 13
rays 36 amid735gingmeanpies At ragppond pointeebelay 15 A BXABRIx1 P de &r B7BI0I 07t he

axi s.-39. 377peingrincideftropthet wall witmp largef arole ahot | nci derrt -1EaEx1E® wal | i s incident

di r esid yincidencentban fay I8n4ttes pessida dirough llinght squi de similar to Exam |ens 13 and
ener ges 4 rays 36 pd 87 eimefgesat apprextimatdly 15 pl e 1 EXAMRUE 2raxi num out put angl e of
+/ - 15 dedegrpagiodiasadsBooiny ray fpm the inpitfase of the axis 39. For i0 grees in
whi ch thEDt ineident upgnct vallig incidenp dissctiyppthe he | ar iAmANGR F%F“‘f"l?y‘@“‘tﬂﬁ"deﬁ@"éﬂtﬂ@%f‘
the axi s'8% I ¥WARmorges 3 e angle g dass ﬂ?%‘?s 10 gle bdrth\mwue ?H%'ha'fg?dﬂfcéﬁﬁr

on the o ?999 P QBe pide H’g r?f fhmr's greps. In, ut6agert m‘ﬁgﬁ
The 1 npuberoly e gyanp ddagf vﬁfi f ace o e °rre e '4bur rrm :
corer'egﬁgﬁ ﬁvyo?'m' Earpg rr"agé s 9' r e

di us bef"t vex &Eou sr
have the IHQ“-EI‘% Fnat:orréae ﬂl{s in rgelﬁ vﬁth |us
made of In&heni al ur W L b
posi ti ve3 |{ ﬁu rb@% énvﬁatt |t|v ufagx @In §ucfﬂ MRL&' QH
face necggsid cgns,dg,gg oprr at, gp, |§}§§|ass onger gui e I'n
reliati onph hlh& ih FHthI&n @m nﬁid{ é?nubutfnﬁ%e The pr ofb lppsfidfof iHGuivbd Y88l staéls of the
surtacesgim ns'foh@ di mensi ons. light guide is given by the same eduafidal as in

gui de s QiThé® nby fdIb@ MRIParituld kdntplesat | B TERnIeNI0Ne edilcRHE béind/givep déibw.CUl ar
exanpl esniericall defibadbpritiles. The fitsthwao exdiples Ci ent s Dfdb Nuepfii iy G tWdesedliins MITRT smidath| v
defi ned ghoaftiolvesa lerfdite of the dight iguide &xdapeil- es  Tlensitiorodt tledoin.S i N t WO Secti ons
Wit h a sdembbiths intivs lobthe tireed|cetpgitidicecthey he | i ghtFrguuk el fox <l 8@@8nthe coeffinionts trieon
at t he | bave idegtizaltinpeih andhautpubahiedgesoind ére cur ved AUt pas Af aG‘E6957I'hey From x =
0 to x =made7@3he same reatasipli Pimensinns argrgivelave® | denfei T 0270 = 2BP5eRIt put
apertur el arbifreey Wit sincq {8 gYides weuidBe pcaled | = | 16997 WHHE T h@%“ mat eri al .
Di nensi oHBorgewn gisete suit thg parficujar gpplicatia 027063 [ elerT 18915x18T55697 i n ar bi t rary
units, since the gui des woul d be scaled [err]FenxGod78Aux Felf B4 the coefficients
- 2. 304OXWMP or down in srze to suit theaﬁartlc r a_p tlon Terr]
5 10 x .= 14. %94, te_c,7 MPLE 1

Zré 2815X[ ﬁn aé'l?lrferﬁ%mg] gui ll maxi 699 An = 19—‘4' de
\c/iVIth max ‘fﬁﬂp g 5 H’ ﬁuje?pemré' err] = . 0='5 4x9 p £ ang %V of +/-15
egr ees X\? Bt Terr]™= -3. 406 p %%gﬂf
aper tur e 18 mfs&e,sqrargwmaraﬁrp&% ks &0. gnglérfd;y bo h G 1

Il ength ig, a radius of 40.0 convex to the outside. may be used. Th dﬁ§ oS sRaiR

how smal "rﬁ‘erhgﬂl%dwtns hB® dAhkeribivafichings &! at ,  GHaidath iRt QUIBRS thuhBd Sof ivery sl light
angl es NRytadi®e MabAbiE4bsBEh BVeMMARF affit er i liesCrihdy\iRCiséd With néeqGlint!fedéttio
convex t gopidpRat@plissi de.  nmay be used. The di Rr@ptABEthE systn. anseposﬁmé{oefavda.e
The |ight gué gdefile of Rdaved side shds ioBthe WhioC h ligtd Sguidle fornéekich dicturd leRment, light dédd
nunber ofighvguide isgivenlby theghdatioref r act i ve 1 ndex amdngdmehdDheing siwin er.PMVA or an
gui des may be used with consequent reduction of appropriate glass.

the dept i =ofo tifex syliemAst®t+ AsXpbdexbt e to IRXMMPIEe The profile of the

curved shad surfaces of the 40 [light guide for each picture el enment,
light feed lig UI de is given b% t he effuat i dM: angle reducing light gajide A e
"bei ng shb’W‘i"’ f‘éﬁ@ |s @qer ong the axis of the light output angle of +/-10 gdegreepjnpwhic [tgq ,nPut45
“An angl eg‘r“ ’g et 5o K 'snjﬁﬁl num \ﬂP%‘f"@ '§<°1§67t fe °EfP‘§taB?fE‘? '%I‘Bnﬁ‘d
the axis ?59 spﬁ‘fs Piflodo bt +/ - 1d?

gui de me&8 E‘e "? %" Yt at ut f %ay ép" ’%LD a;: dﬁe
out pUt aR Sl Igl om o sgﬁt&n%gm‘gﬁtsm(? h pﬁ}é’y?dl ra%enal wihi oy

[ err ] to Plol){carbonate or

b3, fo e Qrecoeff'm%% “EL%?.

The i nput f c.e1h§A azft{) put face éo,%,
sections vmrt DoRBPOAN- PRopgeeved with a radlﬁ.ﬁ pﬁ?:.ne eceam; §|di CurfabB of th
out si de. tr@nshbdieroatast 5163 158805 65 light guide is given b the b rl &Hetobl Hde

i's made of s spbeEsiiet? whi ch has a From x = Qodifitietits Beiry §ieh belbwi€ coefficients
are refrachdnwe = 382X OE 20.266] the Soéftients POl yCarinedi® ©in vy sectichs Witk 2 dniboth]

= .26724are an appr opr ivaistiogtamoin.[ err] = . 0014813
[err] = -6.1900x[err] The profile of the curved side
surfaces of the [err] = 2.0518x[err] = -3.1565x[err] 65 |ight guide
Is given by the equation as before, the Ferr] = 1.5685x[err]

~coefficients being given below. Fromx = 3.987 to x = 29.268, the
-coefficients The profile is in tw sections with a snooth are
‘transition at the join. 5



9 . . EP. 0 271 956 Bl 10 Fromx = 0 to x =

0.2966, the coefficiegts are EXA I’L@zﬁ f = 0.08333 [exr] = .25167
[err] = .031721 [err]g 0.17636 Lo &5%&1] Aﬁéangl e reducing
l'i ght gwde simlar to Exam [err] = -1.1428 [err] = 3.4221

pie 2, W tbmRCTO B = @LLbeB,he dtlilcRntObre+/ - 15 Blowpees, [err] = -3.9087

5 I n whach olobsssiappuRsmperture is 2.5, and the output Fromx = 0.2966 to X
= 2.901, Ahe osoefifascd @me3s aperture is 10. 0, Amadiewsdubing lighe uidelsimifar thaExar-
are A, = -1.1428 As = 3.4221 ple 2, with nominal ditput iangaidf /616 @egress,
flat \wandAt he3. 8T put face is [err] = . (6072 Whicle the]input apbB@4 B 2.5, and the output
curved wifromx 5 8896640 0 2200 theoyoefficientso t he apertuss ig 0.0,[apd with adengthEHHEE- [ err] =

. 24897 @re The |ight guide The newidacefis fatngeddhe eutpuhidce is has
aferr] o= 1@9@3% e-r 5 . 022138 curved with @ gadiup of §.8 servecto;thpjasidgs
1. 495, Suﬁ“h‘ 236564 A [err] = - 001991@9 light guide is made of a material which has a

appr opr i af“‘e' 119;11§§A5 Th%"’zi’ﬁ%(t exarrpl e had? si'Airactye 'B‘I?E‘g{fjﬂ ﬁﬁgﬂ”@ba? EMMA orrgfi

pr;)fllte 0 iglaérfa,ces of IS I i ght 3R ’ rﬁ' Iso sho [1'%

out pu e si

mat gl’l aﬁ"a °w7ﬂ§ }J"gl ve:?g??‘i”a?eg’g%’?' |'ﬁ%l°%'3tf°8 that a
smal | fie %l l;c:}z he (P orsigs 1; edol_,gFg( gui des may be used with
conseqyg hdh{‘ g@s’ﬁa Qzﬂhe e Qg Y is possible where x is
the di g ible! ght UiphefdBY 8 1Y \Gistancd) BibngOé 865 5o ﬁdme

whal e b hib bR hght guﬂufoeiﬁ.evoﬁa&ﬂ&% rom t he duicB tmdalliddl frdnP 8 flat/ inpu? fdcblSy RNt
of e profile above this axis, and [err] @@ﬂt&werp}oﬁ lfis 4kis, and Ao and A

20 aregmeigici ents as given bel ow. The caeédeticibmddsgivb®beldwie profile are
An angl e reducing |ight guide with nmaxi mum The coeffidienterfdr tho plofiRard err] =

. 25179. oad pigle mogring light guide Mith degimems, | N Whiack tdseni=n@bet7e. Al l the |ight
gui des dutputt dngle @k &l degyregs, i whitlathe irgppter t ur e | all B8 Jight gdides irothé pxatmplap givanthae | S
200, aregertuperB3so the coutpaaarsikae ¢n200beli es,  UwPmgolit diaadpareatthodies lusihg: totpt [ntermal
253. 5. length is 253.5. 25 28 ef reiteghion dmprodycpyreliettivoeside walise q giveca

si de wal | Ehe main par/of the liphleguidihas flatinpulof  t helight t griciye. the guiflgsaganafigsoatively

| i ght ve8d g¥iput daces, @nd is énade plca metprgbuhichan ol tRer hellew ¢hap ‘aﬁdelatm'pmm Melle cqatedyn
i s maddadf refrepfiye idexef 1,485.SHeh asPMMA Prow s hagiee Wl@ehw' eﬂ faﬂqcv@ :)’e't' Fiheningi s
coat ed mepfam@fs'a;m PN GOR¥RX '?S‘F with £95 5 RufpuLiacep PEPSULTace, PPl t h
a refl é?"l“ls YR égg gﬁ afpr o Pét%’s'ﬂY '§'§s 'sﬁ‘tfﬂh%B"eég}?v?é‘W ens
vith al Bl i a0 1 erfac Laeseem o5& byt It f k20
on the 'ta veé§ 8%:‘, ogf X&;

e
over ”liht Oela DRSS baforlBiee | aI W &{v%r iy vé:bl EQ:Ched
f ace. Igf % qf’% to t OUt U rang of angles p

that a TepfVisd F?'t\% ‘d&cﬂods%wﬂ'assmc;l;ﬁne pr Ofio rﬁhfne t SccGrHr'hé(o% asduﬂﬁersdf'l}ugvﬁﬁges
of {he wahdid Gne ,B.he output |1 ghtdi ver gencgyrdhs deatedl®0% %iSin ot tBUlickRe. 145
given by EB® xesdadi 05405 teabétichnt &6 OF | @fSing BdfedhOthay BKIB6 plabd aasassnwioe
Vi si bl e oxee 18661094 f4 ag@at s being gi ven beh@wuid crystal display panel 35 the Sidb fréntuitee Nt
range of angl.ens4e7pas i-aod6axtloy* i N t he habi -frokhte figafguilde A simble difioser Seeht dsn'S
‘Wi th a snaoth.o2zsanalAs pl-82%80x10TF acconmopdat ground plassizerface nay spesd e dutpalriighttin on
at the j oAn= 2.7652x10™1° perthe pasticsloplane dtowardsathe oeilingrand fianof of
t he pi ct uFrem xA= BA82rtoxx = 232.2,dhexcoefli@ients0?2  t hthe ¢avaf where dinis nat eequitgd fand sith ghe
screen amy then be placed adjacent to [errqonSSQ%Ceé@TWﬂ[eeP tness df Giheg Picture
the |iqui & Er8B98%R|A o 158 panel on the®si¥en by yepers rin the hayigontah ping ds r |

= - 1. 64608 Er0§23410 A; = {‘)‘O'sf om t he | i ghieduger: fevertialy; ?Fﬁ‘l‘téd lfmrcplars@vs $i§th

as a [er rg =% %ggx "ér'rfgm‘x‘o 2560x][ err]tam may be ’::’f:; columno péﬁg"egﬂrﬁbce
£ '

the very] i@ 5* gs t"h%&%'m% g i %B?'“%?( °1:?3P5ae i 6%% -

232.2 are

COﬂSEC]U?é%g,?a p l Bg%‘% gg l:

r Xl 1 ear Vi
th r{}& Si &?ﬁr ahsthﬂgge
}
. 49150 _con a pe l ht eWﬁEvivérnin lida '}ﬁealimutgéi @f& s
[er M1 Feyi lw@'z"iﬂué wﬁ'c h ence light bitt ﬁ' the%glﬁ rﬁéy% &a
0“ ent efhe InfSttrofiddhti offe& il b%)ﬂ%tth &Etfo ol" 59 8gd ind maylevard b turkdd th_advan-
tem rmmé)&tdaf bR WiltofoeMolshar Separ at e ver tthg‘ea n dpBickons-whede th&ré 1Xérff énb view-
cylindrical lens for each colum of picturg, Qick e MeSheddhus didpaynintd Sigldseat he
profiles in Exanple 2 or for a nunber of skt doRgt, Bb lifpiteitdiveRerth #0RH bS no
‘shows that they approximate to linear profiles over 50 The angle of |ight
spread in the horizontal plane nost of gheir length. It is therefore

possible to can then be controlled with little spread in the design a
i ght guide which is of nuch sinpler vertical plane. construction, but
wth a performance slightly in- However, in other application the

limted diver- ferior to a Iight guide which has the ideal shape. gence of



6 11 . . EP 0 271 956 B1 12 di sadvant age.
In bank term nals, cashipoints, and o%(ﬁ?ﬁ gto a polished,£ylindrical
surface to fit the theq?i Ke, the Ii 51 |vgrgence woul d asés:| st in glass
envel ope 103 of the tube and is butted providing a display restricted to
vi ew ng bigadvdntage.aln dankSternidals, Eash-pgiiits,i aidt he arf@@edihtotawiished) Eylifdiical 3grfads BIfit the
only. the like, the limited divergence would assist in glakeu enllelopee 0B bDhe tube and is butted
f 1 uor escetiditgibedisplag restrictsk| tecviewlgghyr the 5 showgairat iteBicept Ju ltter areer ofatie fube décing08
5 tiveudsagnd 104 to reflect light back i ntbandiehand t102) dhe fluigrascent tehethasie rdéflece
t apet\ed | i disurecushdws adqctangular arrayr\pQ efr108 c atst e tiven gyer Siffirdo enfleat Hight baekf Intocthee thbe.
|i ght wi BquareaeuiRutl fach tapeteplipht grides $toacover dfferescetianiom Fomp f thiv reilpgiasl ¥ghb will
t he t uberaB§Rdda P1éx9nsiay flecauelfn Pglonded G@Pd cr y $mange diomnihe Jubg gppesity Suidiey engn 102
aspect r &‘t“!doc’ysﬁhé'ﬂéﬁ’s?%‘?g‘ harieo gLesReqt fafioof | | %’!?[95%'?&'8? pyAgtity piliohleentpsipg f"&d‘?!
as requifle g 28 (rogyire def°é\?1 teloyjzion, picthrgy Hus Ty g ach ui de il u

one ni nt guida d ‘(ﬁ' g%l '"th th°r£‘f"§'t‘fr°é 9’°sho %ﬁe"ﬂm a&

about 67 gé'“ source.

ure smal gpt%o |e1 ne oq | ct ur tube i uartz or

fluoresc lt)reg[s 6 333 arra 8gure 6 ergl entq 'Ehtas d?
of env ih of que,(e ary dak d e,g gr

ght 9 l«ﬁiﬁ Fe@éh‘iﬂ%& eémJ ﬂ)sﬁl ARl h
Of t e f Qdjac ﬁl idQQaﬁ%é‘ nd%«‘l éI'IBWh 0 t aRRuRd fib. evemiﬁeﬁeustno%asphor on
di schar ggy a btSe-heekddSsabdmbRy drd0(P bardiBfsided Wi t h tdel iditle df R opRUTHPRe PebLiitSlayef)
colum obquaRidbetion-Solid Rie€ §618ds 85186} 81€andBEE  POS iohily Wpcdits] tRXBuAMS oA® 102 af 108, Thus
adj SCent regpiceiRf. Bded ghitle 883s SIRFhBHitRE @5 ShOWN KiR G onlyFpréeHuEs IBmetiRGly aliesRME the
t her e i s dépeeTise B0 BPFosiBNthdipud facd FpRideaL ke adammbdngd, 10é roiicutive Ipyk a04 &kingstodosh
t he i nsi dightcd fedintot gultile 85e8s b TiRedowaf | ect icemraleaitreviolebigdiatioe ersthe phosphos dightd
feed gui theguiss anBB, refbctediratio &3 T8N by fapposi t @bsoiptiorhlossss @recthetel®® Inugh rdiDEd as
Thus r espeinto theepuide. Suidalstyig iatde inBidllyi syaightr ai ghtcompardd ta theb Figirp @htubg. SThe pbwer con-
pr oduced andhiseldsechache alanysisdle gride 8%totwhich degr ee simptien d thepfiae O cubehean| thgsefere fhace
of gui dem@y.or mey ndy badhandatni, oplieak contdct-c e v dedueagider apiyan posRhAPrIgNeSSN- L i %ht
90 fed | ﬁP’Ga i dioht 80 petwens dheRarafiel parfs of onn ceFrH“F"aI"es"B‘f’% the, f %Igé'ﬁesr%ﬁ!g&f’ iPon
on the @uides may-He of gesistantedmeaualisings r of (SeRaFalRg; 98, pach bging pormalrto therghosphery
absor pt | Bﬁ "P'Bé'!?é‘é t°a ‘E“F?éf%f‘l'ﬂ é“eﬁ'ii"t?ﬁa“yeduce Va'awg@ 6‘9 {l @'"ggf‘ genditiens; a4 theg

is al so Pﬁtl' %’tQ" P "tef':‘ s'fo theg 11 sg o h‘" L con-
gn? Ibs C ?n i |m WI © c g% b b la( duirztrra ?{WE@X{ (:);nal%ﬂf SS-§ ctgltglﬁz
ube ¢ ed r seﬁ‘ € Th h gare
reduced ﬂﬁlar jﬁg' e g :
paral | e atnﬁg? re ae&ua& bl fecd rrargua %auh s lwf

gui des may reP8 shows! §Ts§éaﬁc?c6|6}m?ﬁué bl NS $RRAPEHhEh ure?@% %én”&b &9&{5‘3
to the phpsBigliadshel by 8188t of RBifesdel Guidede JUI A& therheRddb bl uid¥8.AhAdhyCRbrighs being

| ayQr, 10@ieftRalt th Huidbd 85, 188) sihracds. ¥ mERTi t i Orsat &hchl RBder ﬁwstwdundgba hbRgshar in
gui de as eRrusr YhelBRiNt Gifided @Fd drranged Ut 8lind 1BPUL S RFoRs-580tioR, Bt kHebhate ARiiinh€ ould Rbee .
Gui de 86 ida6.a pranas Wghhisddeek portion 91 to bri ngifferelengthif@dérguitlds. shows a front
vi ew of parrigueef7 shoes the @rst twb Guidastg2193 etad kit 0 | Desiably ttishodite bs @ossibie 1gLdispiay &2
of packéusr guideoplumh extensiay tn@lump rA0H igarect | on chipyhdlevisive pictaleu rthis Pesdech gl Bes
87 and 88. Ahecrogpacive feeder gujtlasct anfihe®s Brex agonal clustat ¢f tfireef b-pixel§ Gedables and green. If
sim|ar, s¢kpd dmmediptabnabeve andinsraie) theuidpsessi vdiey Pictaiagie rviowsd ek eaglos; veayi o the

faces 61 8penhep wenegtivaly-cthe swen-neck portion 98 havi Mgmable éheaEEEQb ey elptive bdghinpssprefthe
porti onsis pro @U?éﬂ%r the quide §fhesto the,jpguty f'"eed'!!?e Hitpixels ity ¢ By abould; '811?’@“98 asa
shows a ?@ﬁ Shipeered guidp 82 Jhe swasynecigportion é@%cﬂh’few'?ﬁ friglgypthaswigp the, ueof the,

be used e e %fei’g‘?' Py on °é 5. Tho -
hgxgzgnalggééﬁ: g'e w{ @'ﬁ?ﬂm ed ng |d€ (%'gfg sggheo‘ﬂl %9 '%‘”'Qnd

& avdidl plxels of any plxel Figure 12 s ows a tapered

differ enmh&s@s&uh. %ﬁ&'%&s SHb u&.@ 7 shcg,\aee &7 Rufninktinly dhr GHafeliiRbls et sulkS
of a  4GygnPel 4! ako p»Jv.d fAbthenidaProBRBS| bl € phl el RirdYr1A peuﬁveq;uhég%meodowm
ext ensi oeds0 col urm A of Figure colour &£l Qs hr@720é Slovided: beydhd el pane? V£ e
each pixel Figurds sbihe ok GRAGEHINYRr SRPRGE JUI daiGurd4néwiy M5 cAdsGsection 3 & lCUMEREI
‘of three bande- PO0X6H Slosefpacked lidetie guiids @5 @aen. | flens taddisied lightimesli addertical catlvary 6f pand
par al | el fibaesgent dhbs 101t M gad Ab2i6fahd mdlé Bwed atelsam ol 18 \Wid\pldne ofthd drewilth T lighiB 6
respectively. The swan-neck portion 96 normal to the panel, the relative
brightnesses of the is provided to | ower ;the guide 94 onto the I nput 45
three sub-pixels in a pixel should not change as a face of tapered guide
.92. The swan-neck portion function of view ng angle, otherw se the hue of
the 97 not only brings the output end of the feeder pi xel will change as
a function of angle The ab gu| de |nto I|ne W|th coI um A but aI so Iowers

o o 1 o N

88. The | i d ea ﬁ wlew ar di
g |O ?B'ﬁmgw o dg%a aﬁ@ﬂ?ﬁoddg%‘%ﬂt i J ﬁuﬁeﬁﬁagﬂn@ﬁg{i gﬁ% etl::erf?hree



fluorescent tube 10d1. The end 102 of the bundle is els 71 normal to the
pl ane of the draw ng gThe light 7 ' _ ER,0 271 956 B1
14 diffusion polar d|1agram can be E(I:’oon%.’r?ilo 5Is ij via the w are reflective
by total internal reflection. choice of the | ens power. Being a lens rather
t han a difasidri polar Rixg@mecanrde, cohtfuliédevia shemuch | Owere réflectise B total ifternareflodon. d
Cryst alchaitesq tre\ierdpowercBeliyy <lood nathel than | | ght by scattering, the |ight being
di r ect edscaiteling element, Ghepe is rych ddwar et ofr i sed 4. nAtliqeit chyisie! dispigy udevibe e claimedvirer e
it is righbyrssatioring, the light being directed only 5 Claim 3, cleamtiedsed tirothal the outpet favaise |
therbby"h@fertriﬁ reqpired-Fi gure 13 shows a tapered guwveketowdd the pefishghetgby forming a
posi tive Mgursiyshay safgqu@qyldpﬂﬁ%fpet#m\m ng threostivpbpi 6@ s 131, 132, 133 with
posi t i PigP Phe, Q?HPQ&P"*@H%‘E’?‘%??A 13?8!?3 136 re- 5. Al | quid crystal display
devi ce " PEf'%”PrfE'Hc‘f'ﬁﬁ ' ﬂ%é?%, xél 'eu'gé:rv t-wtand@&w B a'emaqha'
any onép‘??f“’ yh b'“

i%?

t
pi er gfﬁe . °"q nae‘h:t t ff f"&e‘" S‘Tg H%'eﬁtq ar ght
gui de eensan d? sthereafter t™o a focf F;“’é@y%%)l din
pl anes Pr%'y,e&?o thg ?1 def Nt of f"h% 'd d| ver ges

thereaﬁg guide e em ¢ of F%@F £8s (7,10) A’# Ui@e er[ﬂ?t)he E
Figure gﬁ Iy ﬁlsﬂ&flda gerreglt of Y i & LA
dt I

l'i quid x&ﬁaiésﬁmé‘ hd?d lan \bf 6 light séurcdl Med Ssdn c@sﬁl & Ié’y pcagarce

of 11 gk @b Wbtlprbduks! ditfereices anxn@n&s&f th e pr BeRieBd Gh AhdiBthe ABeCRBRIGS S
r\ﬁt,e pivBen/\pidis aaeaeblum.t\@e tapgre@iguibidae | i gt  BIGMftE 6F said illumindlibn 3Pstéiel vitidl b

|'i qUT d cEuiley Bé St o W) e aided sepatdtb foed-NEN NOt  piseflbisEsotthd: RrRApGEEces (10) of the

bri ghnes seide arangemertt s protidedi BEahel ivot has t helighe giidse (6)raed adfheent & dne tanadien to

pi xel s .halidist eagh ¢adlfromrits @ivn light esuerd. A modes " cover {hb whalbiatea @ifthes avitahded liquid

I 11 um rmempashndisplaytrena with fevlar ssembhoprblst be spl | trysteldisplewwndlal ves and a

separ atiensfvogld result.  assenbl ed so that the output faces (10) of the er guide

arrangenment be provided for the two 20 7. A liqhid grystalgdisnihy deyien apelaimed in

adJ acerﬁ‘ﬂlﬂa one another to hal ves, eachsfed Flagne.icharacriped) ip Hiat the eutput tacesy

cover the whol e area of the extendé@ ?'Pd‘?j’PBFa'c'Grﬁﬂa@tmﬂéﬁ@m &9 Fanel

vm t h f dnef figud éﬁ‘ﬁ Bpigypdevice comprising @y st 5] (i 3PP r@g%ﬂ"l | rows (§‘i‘f’s"‘t§bt9l5‘lsdo Poveryl t .
7. Ali qu‘t"él‘d(? p' |p$| g "dé‘Ur“E’B'"%ts cl ai neH'eie fligpiay panel.

25 “Fj?? hat t L‘I cs are i dent i caI
to one an ﬁ;% t °a ' Gl ds‘l:r 'qﬁf ﬁf ‘EP%SI '?'1“?? a
range d | n FSOU Ci ﬁ‘a ion E%] o 0 Covel’ a|m Fiaal' erl?e %an %§
(1) and ecﬂona , di spl ay pan | on yS em vvherel n the
panel i's mfaﬁs el 8 ffjﬁtdglﬁt r?.

) to Vhﬂ%&‘%&sﬂ%&d&%&.&é)% BaimePth S
A L1 a1 d oo g e\frbﬁemaa. il 2o d i Boyl ook CRRHATE: 2ctomiBd Jn

I ['1 um nat §ggrde S Ihe 'Panel, Wiich lightg@hdnsy is Char act gei 8&r light &JH%B (éobtsre%ﬁvﬂua orfeaces
i g, SOUpISed BEMWBMN §é BELrANGENHaRIRsHeAT €2 each for the tagbrbd IIgRLEuidba @8sh 1éduby
rectangul &id. hes QkbhspRretd inBuTendli duGH fa6d3al | 1 ght guidd euing 81 arsL6t thePsolirBé(3) foli>

i |1 um nat a0y ajaséntthe soes datEpandl respghit - 9.  Ainbit@Hdb of the as8dcited tipsiad guidedevi ce
as cl ai netely rang) mefidative &de Walls (U) ranstarsag leo ght fromthe light 35 any one
-of d ai nstodhe inpuband@utputiiapes @odewhichdapersn s ourieAiliquid cryisiel gispteg | devivd ac Haimbd) It

gui de (6)outwardly in ieadimpnsisgt fromittehinpgui des ( 8@y aae of the predediogiclaime, ohireasided

bet ween tfaee Ghigrthe oty fage (10} with Hefrept incthat fiher ight okyee (3) cemnsigesi 4 pfies-

gui des, e @Pefnﬁéﬂ‘é'le”&ﬁ@ami%thﬁpﬁﬁﬁ'ﬁ&&?ent i npuPhos |aver guargited tq By light.

gui de cou fhgt ight entesing de RapRl hag,gpaller ta the 7, 10') adj acent the source
’ vergence than light ﬁ?f?ﬂ"gﬁ'?d'@htof t hel {i rq?tﬁlc Eﬁ B‘@me‘t i’\/el y

d | ét-]
gzd PgPlee@’fqggg}%émd@h\ﬁ&'frF% (11) transverse g i

faces, ,an chta Ak i gui d crystaly e "" 5'|n
out war 5[ lg Iu ul s dev:%ethis %ug 9 ‘i) agas ?grar Hgla tﬁ)ées%@ ttllhea(%\
pr ecedi ngas) a' ..grﬁ {d? (7) 1@ hNGudY d.ép Cobidbe WhihDy b
- i nput lohs 113), source 3) conpr pifrs113wHe W I er
in area than the out put face phor | ayer pengegg,{ A 6aﬂopfh9§h'&ﬁhdria9ﬁ%t
such t hat aligGd brySiat ddplal BeliCasP@diRéd S SMBl | gdupied thoa REHBH fide i€ &6 1ot ha
light ent EgimNg of OBim 2 WRbractskided i that tHél 0 61 V'St aitecClighidbeRl infbCHs Araddont luBé BRA In
gui de fr okght d’iﬁekG)@b‘tﬁprﬁM tRafRsparent material onto a part ofthedphiddphbk. layehéejupied ®rd sed
in that tdéica pdvactind e Bigier thad tRdff lesed by ulebdenguidedl et radiation from 2. A
|'i quid crsusbadinglissaob apereby \thecsideamlici i ned i n a gas discharge in a
fluorescent tube (10). Caim1l, characterised in that the output face 50
(10) of the Iight guide conprises a pogtive . 12. Aliquid crystal

di splay device as clainmed in lens (13).

Claim 11 when dependent on Claim9, charac- terised in that a part of the
phosphor |ayer not 3. Aliquid crys't al display device as clained in
-coupled to a feeder guide is reflective (104) to daim1l or daim2,



of a refractive |ndex hi gher than that of the feeder gqlc’

surounding space wier by the sicle ygs aiye - 13t IIIUIEARININY

via the are reflectlve by tot al |nternal reflection. choice of the

L ens POV P Fbis iddr e@a?u tEaEJ?tﬁéneé Nan.e scatt erdré’ﬂﬂe%{n}% ’P&tal i Cfbrﬁf @IIécﬁthrmCh
| ower | QgSic fthe o0 Q tetiS Fatler r§p| ay device as

scat t er i Moy enun m&@tmu b ice€ 0PNl Y 4, Q.@ﬁm&m %ttaa@atﬁcrel a%eéilathéh in
that the; ﬁtul;yp tdriRg; Ehd $ightMRing dirbetddSordiy Ui I €d. Claim 3, characterised in that the output fac® is
convex T\mé@ruds lef@reanel thereby formng a Fi 9 WoRvesl JovltO i ﬁhn&latﬁ&élﬁﬂfo@tﬁh@%
130 f eedi ngigite 13 shows BBérbd Ytidel 180 fedidg - Si NG| ottiveadns @y i ng t hree

sub- pi XeadingleIphdl halidg threb3stbpixbls 1910384, 1¥®e | enticul ar | enses 134, 135, 136 re-
5. A | i guthCpogifiveSlemticulali BideiV134]ens5,Ce36a®- Cl ai me.d A hiqukpegdtal \dishiy dévice ssudlaimpedial S
bei ng t hepeotiedly, tHal suB-peéisl being thamed, bloe anf t he pr eng dieng trel ppaceding aldiras, adratarissdd
gr een parées perts al acobw pixelplight passihg thtiuglpasmi ng  timthetthd side dlls (11 )of tthedighttdaige @fed e
wal | s ( leb¥h sub-pixblds brought to g didcdeimenediatlelidh sub- pi xautved in planss dratsverse o the dnput and

i medi atfesnyof the lens angi divpegds theregfleanes transver se auiputferes (7Bt and front of the

| ens and dﬁ?ﬂ@’h‘ do theepresyfof drigure 5 and the out put faces (7,10). Returning to

t he ar r d§edef 9w F’@e"!}e'ﬁﬁﬁ': iggies § adde it iyui de & r 'd‘FsP'FY geiicesaseiaimer in.

it is °S‘ﬂb‘P| (f"‘@teil%’t“&? °H'F9§bf"39‘d i & as APIRY HeP %t%’f‘% a{;u&‘tmp&s

Si ngl e s'B' 0 °“'°?L5 any dPf2hPXP 8" kf a% el

and ¢ :EEFSS gel ng OfCh ers ev e in S 2
olu S 2l f inatio ms wh:c

ext e e sp it m{ alvemﬂszS as EF rﬁéiﬁem P:B gﬁ&g %ut %

tf
glr ;(glhges uude arra “;'p:o(ndgae r nf t ;ohe de%ht ldE{lﬁt H’gg JaF%;b Yl\@ ﬂ:ther to
! ; ded liquid
|IIumnaE { e split cor 2 ° e%den

separ at g g%z%esuuass qgwcf?so tﬁatp tbhe out put facesa@fO) of the er guide

arrangenent be provided for the two 20 7. A NG cigdld ARbiay Qividdl & Sdlmes mnt
to one aggimger to halves, each fed fromists ovglaitie)briarat@iibes i tha theDGutbut faces
cover the whole area of the extended |iquid cqmpaed ideitss |t yng aivter vad e ar-
f ewer askeRbigvid hetat display devicerapmbidingdd spl ay paaged il @gEarvwowd ghdre@ibihé to daverA
| i qui d crysduiad crybtabdibptay pasel (1§ endoad ilbmiianed | N Cltba extended display panel.

25 Chion systdm wheimdtiecpansied plated hat t he out put faces (10) are identical
t o one anotrémemit dighd (2 rte aaiewing locationifgmi &l cioysBalA dquidhbrasta ld@oh!:ele\a@nvmlemmgina
ranged i n fightysdueoe (D)ofthediwninatidniaystemitthe cover | i@rind. eheracedsed i th |ty outnuh taces
(1) and anlight | sewPhzeomplising a texiaered @Pspl ay parRBf Inpwtifesas g sctepguiaher ei n the
panel is pF?&’é“@d’f'P'U“‘t"P%QQH'Qm [chagasterigedin t o a vi ewi ng I ocat | on from a 8.
Aliquid c %fhal'“"(m"?P‘!"a st?@vt"ﬁ'\édeésa thhl rred P'n A F' % as; gl o In

i |1 umi nat i 8%d& "9 "9 A f 'ﬁ mp 6 ﬂtﬁhﬁrﬁ terﬁ‘ﬁone

Ilght our %Jcl:’e tat eed%‘ﬁ 3 3 t u%r roa(:
e et 0 ”t‘f '9' 3B m*“%g g Lol 6 e
as cl ai rredgzﬁfgﬁ, dt,gild %“sd( ec' i ght fr oc'g%(g one of
dainms 6, fidinsut akd GURCHSS! shE h.bmtaﬁéwrce '%Qai&tﬁ‘d Wﬁldtspgf”dﬁm:el asgtt;.mwsnde
(6) is olithadily Ti? QR GimlohdiAb fBM BESnduBO) ar e NinpGhelettheQedihPeidhtls, RRrRASed

t he sour cetds)7) ¥the loliputI@B10) with the infRBCH f Or tifi@hat the diH GodréedBS caiprist’Sa pHR&Ch
f eeder and tdoé Beirig’ safidp & f2édl thanlutpBiTecepUt put f gmeiayer energized @lpradiicedightpl | Ng an
area of t heuchahst Gght edpringGhe bedel(has SMdllendj @acent t he source and panel respec-

i nput f ace angulat diergassotbandighttbntsdn@cthe bhtjui de. 11.i A dduid erpstal rdisblay dbvicecasscelgimed in
wal | s (11) guidecfrosn/tbe light sou#® t 0 t he i nput and owkigimti10f gleersterised dn \Wiat e phagpbors
10. A liquid crystal display device as cl ai nedayenisenergisaddiyyultiaryiojepyadiation from
di mensi ohs Afliagthonisiel disglayt device as claimgdjn one of t#ass gisehewdinryfiugleadentgube (10).

char act er i S8 §.b@agteriseq i thal dheoopfytifacd ac® (10) with the | n ut i n that
the |ight 8h{’§§‘9("§ forpEses 2 pasHive f acelBel i '%F%ﬁ'ét‘s" hda‘f"?aast‘ﬂ%t('g:}aﬁe_ S

out put fac 1 phor | ayer energl zed to produceT
enterin ular di

et s g Ty Al gty

li ght sou dir I%: aclosgn Co e and
?u:de (6) coi nses a tr; aren mater (¢] dgi EyF\'at; to a
Phosphor | o) §Tegee e nRr s B e ol et 14 il
crystal di §,m°a,mmg%ggcgevhg(§b¢:§,@§,gga ank i 1 a gas scharge |n a fluorescent
tube (10). daim1l, characterised in that t he out put face so (10) of the
| i ght gui de conprises a positive 12. A liquid crystal display device as
claimed in lens (13). 8 Claim 11l when
dependent on Claim9, charac- terised in that a part of the phosphor |ayer
not 3. Aliquid crystal display device as clained in coupled to a

feeder guide is reflective (104) to Caim1l or Claim2, characterised in



\

Ilhght hgw Fle (6). corr})r:jses a t][ansparent mat er i 3I hon}]o a Eart ﬂl'mm”mlm,"l,””l
phosphor | ayer coupled,to a of a re ex |gert t

f eeder gui de. surroundlgng space V\herggg%?\k?gssb?de wal | 11){%2

EP 0 271 956 B1 16 13. Aliquid crystal di spl ay deV| ce
as cl ai mesl A wquid crystd! idpnly dévice!ds clahisd iROSher | ehdeR lumiaBie Ger hoBer i BIE der(dod et 1
when dependidirh 10 Wwhéd depéndent of ICRINAE,charac- bendsaddreRanmes, wod @le Sbitehwinde (11)
Sei t enwAndéerlsddlin tabari eneslope{105)hai thedinorervel ope (rkBbitalef intbiner Fdklenon eaflektisremac h

t ot al er i ntcenteube Retfdnepareoiio ulbé-vidhtiradiation. cent tube is transparent to

ul t r &=~i ol dt thatlié ahdsphoy layen (t0BKBIs cerfiseddhos phoM. | Eljssigkrstaipaieigeenictinid neatht oAn-
4. Fl ~ssi gkhe sreapfl thntube gevelope facing aifegder nach  Asmruch ke dagdusch gdkenngeichnetdas die
envel ope f aayidacpnd irf thetchopart of the teherenvaippe, dadur cestjiistideha zun dlelddenvey isBund somit -
gui de, and Mohfagingaa fegdengiide iy fefiective, oulectenvel opeeine Sammgipsg (13} Bidptac he zum Fel d
konvex i st ulffcyioleh sadiationy back Jeip the Jbp cabdier gw de_is reflective, to dire

h 1 f al e
glnng ?ﬁ?mlqnpn%ﬁ (’?szlre?f"l det. ultra-viol é‘t a |[%§§:gr'§eﬁ‘r:efz§ e: :fg;%” 9{91%5'3{1%5‘ And

Fl ssi gkr é\f .‘Fd "ei nem d z;," 'mn #S&s q% %ﬁ'ﬁf? %)n%

dadur ch ge gca'msrs ay deV| c&e d A stmtﬂﬁ on (7
kennzei chn hg | toe 1%{;@,3[9 n t e prece ']
characteri Ssﬁﬂremote A pé | n enen gekrr sind, die in that a
light-diffusing scr een I's placed adj a- quer ﬁﬂé&ﬁﬁ'ﬁwﬁhﬂgﬁo}ﬂcﬁun&ﬂﬂm einem
Aust ritt ik ac QR Erfstal (RPlay Ulide B didinkbidi i CT YSt al gerlIvambrgsheBA Hnsdithd,Nehd did Sin
10)\69” auf®dim 19) eraéteisBd B tat MBNGHAQirthd- 9Nt QUi dguegddehntes Filissigkristallanzeigefold um-
FI 1 ssi gkr i Sigabdrébn Z@mEREo b lyRnBRcdNgns @&l & nem @é, dadurkh Bkéritzeiohiit!dak diivepikiy
devi ce as ovzi3ansb,i36). der vorhergehenden Aosg siae IMahrzahh ded penamiten Bdicuichn
14, characterised in that the light diffus- ausgscedauatast die sozusammengebaut
Fl Uss_i gk Pateptahspsiichei gefel d um i ng screen congwd daédliccAusyifisiiichen (10) def Behflh-
array 20 faft, dadurch gekennzei chnet, daB wmingen\@ mebepbinandetliegen, um den ge-

134, 135, 13 Gjlussngknstallanzelgevomchtung mit einem 25 amtgg Reyeink dep [spspadehniene Flissigkri-
genannt en Bdiseighritallanagiggioldy stienendinfelaem, di e s ostaliareainsieldng abmdecken.
:Pat ent ansprm@ungssystem in dem das Feld so ange- sind, daB di e

Austrittsf I%ﬁbﬁt ﬁ)%\ HdR) ven E'H‘E"f"l“?'ﬁq“?"ﬁngen (76) F'?P@'E'é’ﬁ@?’ﬁ%ﬁﬂ!%‘f‘chf
den go- 1. ‘1%33\3 %’tgésfyf"‘a'ﬁﬁ &y “s"'“s'
fq-“e ?I I §°S| gkr"iI Q{ 'sc
ngp0

Ber ei ch dess'caﬁ t’” i ¥ Q'P
'"95 i Bcken.

ei nem ) sm g
Feld so an eucﬂtlﬁns S gl Crl =2) von eI T
FI t ssigkri s] rd ?dnzz%} ISl G .&Q& AC Ber Anspr uch des Bel eucht ungssyst ens

zu, einem AQguoolle aut das, Fold 58NNZL1 GhNAhssiodRBdlieiyettiithiitd T Hach  An-
si chtsort g h?tbrhﬁu& W.{uﬁ&ch?%qéilb%mnﬁ htquel | espn%ﬂ 7E%aa Bﬁgeléﬂr%whnet daB die
‘m t Qi_pandergeind ¢8ld 'aﬁEJ&rd%btht URA dlrBhsRitg8N aUS gedgmkaBcHER TRk chen rechtwin-
unger i cht e-Eintritts- und AuEIREAERBEZORNndBeA BN uUnd Spriglsmél angeordnet tem Licht
unf aft, dadauefid b8 lem TR slwart und reflektie- Si Nd, um das ausgedehnte

Anzei gef el dremiaZBeitenshaidiodary gl |26 Weh Evtigs Sy ad €@ Aigsigkriskaidinzdigevorrichtung nach einem
decken. rungd(Aistrittsfilichbre nérlanign, ded dis edthes von. déar AnspriivheBet bder BuHadial ghlehd
unf aBt, wobmBendn ewei Binensionerl-vdngieri Ejtritisiid-al | anzei zpisheat.rdag Spaiselichfihruagsh (B0hjeweils
Li cht f t hr unehe (B purAustsittsfi&che (16 keqeiimig2y-3) und fUr die kepaiftirigen Licktirungsn vorhan-
gekennzei chiuk ,wobiel Blieli Eintritiefiécher-8lichenmigigor dnet i dan ﬂ]ﬁawqmlrlwsﬁpemf‘ﬂfgélg einen Be-
Austri tt sf | deineess din dugtitisfidche ists$q dadidaninr e¢tht wi neeiciEidert lighfauelie () yejt der Eintrittsfitiche
Austri tt sf | ¢aeIfed %"Fete'lqzz'-"‘t‘ﬂaﬂ% kigjagre Win-i g si nd. dwqhéﬂgs&mea@mg%fahm ver-
auf wei st unifglapignkpng 3 pefd it fsdhiande (11)°kr zu den Eintritts- 40
Fl Ussi gkr i s‘t'?i‘ﬂ“’a‘f??&'b‘?ﬂ/!ﬂ?’?‘i"@'fﬁﬂﬂﬁ&"t’“ﬁach ei nelg) H[;sd rittsfl ﬁchen

Sl Zel
VerBl auf eg Hﬁsgﬂglﬁgﬂanzaé? rﬁlvomcht d%.chAn " U%qt] € £l ' der v(gr er e:% deqr? nsp d?a%‘%i
g;efge: Pcflf §<§? Q r| zﬁr aken zelcl Pff' ’Llc lle (3) eine zur
kegel f orm %"5?” 13 |reLc ege gr m gen Lichtf gen vor I?Qtfporscmcm
wobel die ache fl achenmaBi g den SI nd, wobei j ede

Spei sef | Ar uggss maﬁnn ovbRURET ndthS MH-© QHSUR] HitlokRRMRzdigblonichRng12 Radkas Ak
45 reich OgfuchiCdabal IARsptudt 2N dadurekepe-Ei Nt 1 Tt §nich CIOE délfeh fBkeinRichief, Rla® lalde
Licht eine jeh@bioies dabNdie LichtfuhflRg @BHEMhOr i gen RipgshofsEtidit garth uk/ENidleNg Stdfilung
kel abl enkungrensitnigessiatéiasmitl aerh iBedthungslas i N di @n eindbiGaskatiadundc n#diden ILoutptstedn
der Uchtquelle aus eintritt. 10. Fl Rssigklistallanzeigevorrichtung nach
einem 2. Flflssigkristallanzeigevorichtupg nach An- so der

vor her gehenden Anspr~che, dadurch go- spruch 1, dadurch gekennzei chnet, daB
di e kennzei chnet, daB die Lichtquelle (3) eine zur Austrittsf | che
(10) der Ucht[Unhrung ei ne Sam Erzeugung von Licht erregte

'-Phosphorschl cht rrel I [ nse (13) unf af it. uW aRt .

- o - R T A — o~ a A




spruch 1 oder nach Anspruch 2, dadurch ge- spruch 10,
gekennzei chnst, daBl F}' e kennzer crgi:e ra%%ﬁq e Li chtffhrqu (Eﬂiﬂ‘ﬁw@ﬂlmﬂ“mmm
L ] *

Phosphorschlcht durch ultraviolette ung durchsichtiges

ei nem Br echungs- von ei ner Gasentladung in einer Leuchtstoff-
EP 0 271 [fneRio)erregt wird. 18 | 11 lid idmibre! pléhétrdck Hank 1& panhedls présentd- M
S rohre (10) erregt. wird. une divergence brigukitdTmGindte REE® fuant

dans | e1l2passighvistaianesigondrachtung dhasker gence angulnelirs @éndbant daves g Lgidb adel Iumidrb 2

FI ~ssi gkr smsechl 11aseeit gbhdngig ivarh Aospgich 9nach  An-partir de la soaice luminpusect r ant dans | e
gui ds—de Haduickr gekémneaighpet.h da8l eins eikider abthangi g von Anspruch 9,

partir dePhasphorsahichty depmichiemit einerySpeise-  dadu?- c Pisgesktie n'nfﬁ@mmsustauamms 1$eldre; |
der 5 Pfiupnhyerausdencisy rofigidipron] U isti t ei ner laSmengieation 1, caractdripd; gOSPque la

d' af fi chag® Light: parigkain i FeyohteeisSheaspash £ Ohr un@%é‘? serfiRi8A) dusguideydeflpraikiejceiend
(104) i st auf einen| Tail gy Jpjti oiver: PRopelinrungar act er | SENSYNedRtilp pgsifvg (M n Licht

zur Uck i nvﬂ‘?"édq{‘éﬁetf??@?ﬁf'?‘ihbﬂ'r"@”ﬂh 10 ;lace de sort i e 10 ():(“illq ui de de

m bre,_c m t ei ner S une
1 orr cté sé

| ent i1 g’g L,gw hﬁrlwg von ?ﬂﬁ e? 'Phosphor Iumrére %dl) comprer:Id une matr l:e

Di sposi t ' fL eﬁ e@dgél gi’tﬁé qur des S an Ear ““ |nd|ce N

Fl Ussi g ltar récelur ‘?‘eJ ‘éeeﬂ rictl p:ﬁ;é)u
car act ré ﬁmrarrstco%sq %és%d:'&huc Lo p9r réflexjon

I e guide YRGS adrRBnhfe RIS Hqg mat i b re gekennzer chnet, 3

rk_ﬁHUI I ge,(aq,pgi),e Speisefihruhd gg}@ﬂ@tr,gng,e, d un i ndr ce de refraction supe- der
eucht st ofidsr SRl fde¥ REhrbrnBIS] @brehitHe amt ' ahl UQQ Dispbsiiif d'effighdge & chstduld liquides selon
'espace g SpasdRRilhg gbriRtetDiRl RiNGkiieHMAChsh Chi i g reséndrcdaBsﬁbﬁaoiﬁae& Bh @B Subit ht
( 106) ist, aint uirbvidette 1SthahiGigaiirick 6k laRChi Ssant e pé Eorieadst @KveRdIverslib paiiBau, de
Ber ei ch dashréadar aahdidPiosphdRchichtiaiii werfad. imahi&e Adorinet b @ntilld eositel{13e ne
Spei sef (1 hrung gerichtet ist, und daB ein Teil der Rohrenhdle, der nicht
auf 14. Bllssiginispaiianzéigeivordchiung | mebingmine cr i st &uPisbosilifi d'diichaged oristask figuides selon
Spei sef UndermgrhgrashiepdaneAnspriche, dadficlelgei erzend  '@® quéleonqus\destsivandications @dcéden-
car act er i kannzgichnab dafejn [Streysehirm nghan deimt r avi ol etesecasicidasd ey que leScsiaroisiatérples
face de sBPtsiosristallgnzqigninl ae dyredes Licktfianneau. @) Abavide dmiymiger sopl lcurvées dans
Phosphor s&R¢ E'H‘P"")?G Sitorangaqrdnet ist. mani bre a Fﬁﬁ H'E'?s tcme'erseﬁtqur faeepBentes vk

(13). 11|A!f_fa§pgl ? kri st al,(lf an;er ovor ri c(r}'éung dp 5P @i 19em 5 D| sposr t i f

d affic n r orh ehy %@e durch
4, dadurch goke rlenns der

da8 ein Sé\éﬁ%}&rﬁ R '"s%%'%tzxevf 22'% ?Ege' : %q °§ %;r oi s

| at er al es 'Sl gkrl s'g:a anzei gefeld an der gui de

de | um dur&ndidilbnd NCUr vees dans rung entfernt gn d"',%; |ur| desd‘ts
des plans transversaux aux faces d' entree et s%,,s,grdtéb@r ,qu, b,és, de
Fl U§J oKr b’n%ﬁd’éini é&ﬁ&uh&ey Qidduk Mbuidag comNach Aslie soth §UY 146 Hacdé b'r( des
gekennzei glait un PafRedtCd atiichage 2 Bristalk #POSI ti f  Quiadsl ¢ aise J6) Cdbieﬁtt &fikberitdsCigd des
sol on St r guides H)reuf ispmeyddchfige fdassbge Li Nsepnatduk dutres pour douvR sUHRb GdlsIuE
des revendiel &t pahrivau pstpres & makisrd 2 vedd, 135, 13@Q) phAneaddtdiafichage 2 cristaux liquides
tes et cosmpetendeia lumitrg@nd empoird dabdeivehage & cetesduaux | i qui des et endu,

caract 6ri §® 3rpadie dyoe siReseckniineuse | (3ndu 35

| e di sposBpysidmecigaipirageida seurge jymineuseicore- desdi T.s Dispesitie deffichdoecd |crstaun diguidpaiselomnt
assemnbl esprethst une spurceyde lumiare pmnidireglioni chage a lacrevendigalion B; epdctfiisé erogenque les

tel | e sor pelle gagrandessuriagrecogragiériss 9p1cp gua 105 des faspsefra partieuti Opgentidentiaues dasf unehage
& cri st aule sypteme d'éclairagn compeeng|un puide d&r e (6) s @PeTitren el ﬁeefeasﬁreéesr wlon dlas fignes (1)
et un sys{“B\‘ﬁE‘a @ ER':‘T ‘é!'i'qeé é“"ﬂ%{?rge |aé°“'°° une§t %ﬁi@'&ﬂ‘ﬁ? 5“ Gt P°‘l‘56?j'\‘l’|" "? Pay
surface t re QI’"’@ f?’l ac6 de mREAidaffichage plengy.

ggqr% i w% sQI

panneau d"‘?ﬁgb 'g’am d es5 sng 1br ds

poi nt d O 10) trans}aava adace arPI Iﬁr@%";ﬂ rcaq€

systbre d ; L5 Smeds Lsmdsgeuse COT pg esonEfe%r&% ?rﬂe?sfrrf&age
a cristau ,rsmérag gvergge source téie| nan |rect

| a revendﬁgg&r%s ,enmreaggggme ﬁ'alﬁt&P qgquo | es e de gr ande surface
caract eri g8k Gbrs d'éRériourt dans &Gﬁ%miiﬁ SQsEt i g G)isgésnﬁ QaicHagle 8 chaliR Siglides sHIBES
| e syst bmgiogh’ &FladhdeABPtréP TP IHE fh s @i de de  pune quelconfiéXded YvbRikatfths 63 b 8,
agencees gsMiP(10)RYade! CHABSe ayditiuhRé Surfaéd) pour dichradiddies b cb 408 8dsCouitds bl g ce
et des copr#peate uedatatedesortiopdy soRO YN | I' | € Palimentateliis(@0) Ssdntdgdus [acraBeingFaRU,
ce guide de |u- neau d' affi chage etendu. mbre (6) etant place
entre la source (3) et |e panneau et aygnt des faces d entree et de 50
S. Dispositif d affichage A cristaux |iquides solon sortie (7, 10)
transparentes adjacentes | la | a revendi cation 7, caractdris en ce
quo |l es source et au panneau, respectivenent, et des faces de sortie
et Ies faces d entree sont rec- paror s Iateral es reerchr ssant es (11)

o o o o o o r o o " - . o oy o,



si ons de Ia face d'entr~e (7) vers la face de | ' une quel

revendi cations 6, 7 ouHaB, sortie ( f d entree ayajpt @Bﬁ‘iﬁﬂkﬂ““l“‘
caract*rVW4 en ce quo des guides de Ium ere plus petite quo | a

sortie, de sorto quo alinmentateurs (80) sont prevus a raison d un 10
19 pour chacun Edgs Quiddsl d& nimided. évasés 20 111111 WU 11111
11111 1111 iebpéctifs; chadue ghide alfmshtafparuwbuptdncun des gui des de | um bre 6vasds
respecti f s unecfuetepaaiegrisatiee ¢d) R neetatead’antrée coupl ant une surface de | a source (3)
a | a face dugvideréyeséadmsogéi de 6vas4 assoCi €. ~~~~~~~~~~~~~~~~ 5 10. Dispositif
d' afkychage h cristaux |iquides selon |'&ne quel conque des revendi cations
pr 6¢c~dent0. Dispositif d'atfichagy h sristauy liguideggelon a sour ce | unmi neuse (3) conprend une
couche | uﬂm%@mwee’k%feyenﬂwOW?ﬂﬂodw re de la |umbre. 10 11.
Di sposi tif &% eFarrsdagee queipisawerluminquea,i des sel on I a revendi cation 10,

car act ~r i s$) SAMYENd e qouche Jyminascnty i fiescent e est excit~e par un rayon-
nement ul t FPPYPLAAUIRASJEHDE®- §' une d~chdPge  1s dans un gaz dans un tube

fl uorescgn " ff i chage & cristaux |iquides solon |a
revendi cﬁ‘t tDE?&“ﬂ" éﬁ%%éﬁ%@éh?‘g"eﬁ %’] | e d~pend de |a revendication 9,

: revendit en ce
caract~ris £ lum e e |la couche | um nescente non coupl oe
a un guide gf chf:gg ssgnte (104) pour renvoyer la lumbre
dans le tuggnsu ;d%r(faﬁg ééBnt artie de la couche de mat~riau.
| um nescent coupl oe a un 5 gui e alimentateur. 1& Dispositif d'affichage

& GI i, St a4pX pishshiit deffichagd ®Rridiad iQHRBQbIGAL i on 11, dans la mesure oOelle
depénd de liarehvéndRraidh Al 4B 1P meSid 88 leng | S4 en 30 ce qu' une envel oppe (105)
du tube fl ysend @8 red&ridichtion 18S pasciiéeemU payonnenent ultraviolet, que la
couche de o@liglihenparlislga nesduenst lupihéBdntest confin~e A la surface de

| ' envel oppeaordeouplédhE ue guidecalimpntatetir st réfidt de al i nentateur et 35 qu' une partbe
de | ' envel oligsentel (10#)udver govoyen'lelshié@adenen regard d' un gui de al i nent ateur est
rd- fl 6chi destube dlugresgentret rsuoymer parie deiyonnenent ul - traviol et dans | e tube et
sur | a coucbushaide matérigniluminescent coupléachun 25 40 14.

Di sposi ti f gddeslimeetdlaie a cristaux |iquides solon |'une quel conque des
revendi cations pr~ceden- tes, caracteris4 en ce qu'un dcran diffusant |a

| uni bre @sP’s éa%{@a%?é’f'?‘ﬂ&' dayides §elotheau 45 d' affichage A cri staux

| i qui des dL?EP '@'cqu d§'4da<§.‘ﬁ ‘%9& °f'%m bre. 15. Dispositif d affichage a
cri staux |Id€ﬂ?f‘ g °E i °14, caractdris6 en ce quo SO
|'cran diff §?if'ﬂ° af“é?qp[’fﬁ du ‘I’°é n r6- seau de lentilles cylindriques

n nneme ultraw et
(72; 134, gge la Ci?@ de ri?at;ﬁu juminescent (106)
est confinée & la surface de I'enveloppe du
tube en regard d'un guide alimentateur et 35
qu'une partie de I'enveloppe du tube qui n'est
L pas en regard d'un guide alimentateur est ré-
fléchissante pour renvoyer le rayonnement ul-
traviolet dans le tube et sur la couche de
matériau luminescent. 40

14. Dispositif d'affichage & cristaux liquides selon
I'une quelconque des revendications précéden-
tes, caractérisé en ce qu'un écran diffusant la
lumidre est placé au voisinage du panneau 45
d'affichage A cristaux liguides du c8té opposé
au guide de lumiére.

15. Dispositif d'affichage & cristaux liquides selon
la revendication 14, caractérisé en ce que 50
I'écran diffusant la lumiére comprend un ré-
seau de lentilles cylindriques (72; 134, 135,
136).

55

1



