; e3eE@@MBFCl ~D6DTEYd<2 5 NOV 2004 WO 01/95019 DI SPLAY SYSTEM W TH
SECONDARY VI EW NG | MAGE CAPABI LI TIES FI ELD OF THE | NVENTI ON The present
Invention relates to displays, and nore particularly, to gpegyagaes of to
di splays from various angl es. CROSS- REFERENCE TO RELATED APPLI CA Thi s
applicatio ' priority of prior pending U S. Provisional Patent

Appl i cat i owﬂ)‘%‘g@? 185,151, filed February 17, 2000. BACK Se¥183 74

| NVENTI ON 15 20 Wt h t he DISBLAYLYSYSTEY VITIhSBCONRARYoNi ¢ t echnol ogy into
nearly every aspect of nod&IEWING IMAGE GABABEOERES! the interface between
machi ne and human has intensified 'dramatically. Applications f@&@"’mﬂmmﬂmmﬂ
dermand power conservation and conpact ness, causing nmany design

| iquid crystal displays (LCDs) as the preferred interface for provieideg
information to the user. LCDs are comonly used in cellular tel ephones and

portabl e conputers, and are iy’mm@mmmop}hi gher information content
systems, such as flat panel televisions and projection systens. Al though a
w de vari ety ofTHejesehbineerition nelateyrl digplays, antd inforé piricidatyc té appeatucss of, 25 a
typi cal LCD 100 conprises a pair of substantially transparent substrates
102 and 10Hsplaysifirom vpimveanglasl10 di sposed between them A liquid crystal

medi um 112 fills the gap fornmed between the substrates 102, 104 and
mai ntai ned by the spacers 110. The substrates include an array of

el ecfrodes, typically. Qrid pati b af | y an electric
fieﬁ{’J acr oss sel ect edPpe vig aQM 4 e REL '@Mgm 112, An
electric field Ol ] . t he

pol ari zati on ofﬁﬁ#%ﬁ’? c%&ﬁ@nﬁﬁ%ﬂ é?{’)xﬂcgﬁ(ﬂheg ?fslygfgﬁﬁm%ﬂg&gﬁg ht

transm tt%%;ﬁli@itﬁﬂﬂbo.tém%i B4 fle§ E¥sthad 19egioem 1 12 passes PCT/USO /18370
2 5 NOV 20Q WD 01/ 95019 PET/USQ /18370 through a polarizes 1 16 that only
transmts light polarized in a selected direction. Thus, by . applying
appropriate electric-signals to the electrodes, inages may be forned on the
di splay 100 in a primary \B&GKORMIDe : | NN on to the substrates
102 and 104 and_the polarizes 106, the LCD 100 may al so conprise a |ight
soutte adapt er Woh therapidipsoliferptionpfielectranic deshrelogyontofeaty geery awedt afni ng

Sy bioal | y madseh ieghe SGatH0e S FuerBios Bkl Mathnn and Suin B bengiohe or i o
ypically, g ; _ s terials,
| nat 1 el Ropiichs BBl (Riiha SRR RafloPald Comeletaf. T0C E e
mat eri al s,ca3didimasy &_lst%&@% hddph Yiq&l %@%mpaieﬁaeﬁsggcgs) aQEﬁikf‘%re & BREFade0 and

the Like. As such,” light froma I'it ght sourc y be cted by the |ight

sour ce addpf grovilliy isrmatidnas thediref. 'IOODRarebmadhly\i8edid ceihfler telephihes and
transm ssion through the adapter 108 through the pair of substrates 102 and
1042&;nd t Iperthblegbniputesss aad areendreasingly Asedfu higherinformitmeontent systemsj spoh  sour ce
adapters 108 are ty-Pi cally lanminated onto the backside of the LCD 100.
These var i2s flat panghfelevisiopsand nraigptiny systB@se been devel oped to optini ze the

Although a wide variety of L'CDs‘have been developed, with reference to Figure 1,

a typical LCD 100 comprises a pair of substantially transparent substrates 102 and 104
having spacers 110 disposed between them. A liquid crystal medium 112 fills the gap
25 formed between the substrates 102, 104 and maintained by the spacers 110. The
| substrates include an array of electrodes, typically in a grid pattern of pixels, to apply an
electric field across selected portions of the liquid crystal medium 112, An electric field
causes the liquid crystal medium 112 to change the polarization of light transmitted

through the crystal. The light transmitted through the liquid crystal medium 112 passes

W
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i5 contrast, as well as brightness, of an inmage in the primary view ng
angle i 14. Unfortunately, while being effective in providing readily
visible imaging in a primary view ng angle, present display systens do not
provi de .secondary view ng i mage capabilities that coul d aff@bdNGardlus

mar keti ng afd (3fok@p | nformati on providing advantages to devg@ﬁﬁéﬁm
manuf acturers of display systens, such as LCDs. 20 SUMVARY ( NTI ON

A di spl ay system accordj to yarious aspects of, the, present i nyvention
i ncl udes aﬁg OMefnlelgﬂBﬁ transENts ggkﬁ@é-"ﬁ?‘{ W&r%?leﬁ‘i?a durgetinn drhpsabyewi ng

i mage within,the displ system ,Su i spl ay. system incl udes. an i magi ng
system andal?ﬂ]lyl?q THRHCTPE?F%/% %ﬂg@fgﬁstgﬁpe%ﬁwﬁ%ﬁ%&%ggg%fﬁwﬁ%{m ment of
t he i magi ng; i stem the imagi ng system nay al so
conprise agg?ﬁé ismgg’gﬁm;ﬁrgggﬂf%g%%w ding images to a viewer. The

i 11 um nation Yl aidh 1S R!sMbHiatRA103 ahd 90 arddthOHEBrize? 2 05, I LD FOAM ! O
2 ~ NOV 2~~4 facilitate a primary view ng I nage and a secondary vi ew ng

i mege. | n algs eshisHze & light sduieadeptenTUsahyt iesinably ceifigurédw iptreasdithe viewingnNg -
i mge conprises a variable image while the secondary view ng inage

conpri ses aapfabilitiel of thregesirédoinmge & the primany vievénghugle 1 Bhb dgpicelly, thetlight
secondary view ng image can provide the fixed i mage regardl ess of the
activity ofousesadaptersiiif anaygomprishpelanizing maadalh geflapivematenals; sush ahossi bl e

e o L e S A A R 12,
t AT e . 1 t -
e b0 ek BAn YR R BB el b TR Do TR & SRR |
a prigmery Vi il fide, ARG RH AR ﬁﬁ@f@g}?g&dﬂ%&m aifbg?cdﬁagqa@ tYodre&¥MARErangl e,

wherein the primary 1 mage 1s gener y t'he el ectronic Tmgl ng system and
the secondapyby FeRERioh Froth £ RMSE sutfBRAR by RABHEBAGhrdupAthé AdupRlr 208 r ONi ¢

i mgi ng system A second possible expresSion of the invention is a display
syst em f or thebughith'paii 6t subgravésed0ragd il 0t gmbthe Bquiid coyptal mediooniii2i sFurgher,a fir st
substrate;- an LCD naterial; a second substrate di sposed adjacent and

paral | el s#hede viriogs light seurceiadaptessil@f E@DMEW’CQS&MQ thedhacksidreef thet ween
said first _substrate and saj.d second substrate; and 2o :an il lyum nation

syst em f or LGD K0: i Thesq Yaginys kight sopeesadaptersihavg been deysloped tg optimze thes o ong
bstrate t d i | | i LY i it hi i

T ovihg. anGPuth e HOLELUTRRARS on b ke B R Prpbety RGaE s 4020 Lol 5. sai

B const ant 1 g eI EGE B B PRl i BRARIALRATY AR SARRL M d TROC BE O

of the invept,QNidvinfadfil, ?Péieﬁt%spiﬂy%pitém d9ndt PRERSe fekofdary Gidking ilagsl Met hod

conprising “the steps of providing an el ectronic i magi ng systemfor

provi di ng agpubilities that coalieaford v&idus nguriceting it otherinfoembtianprawidiogl uni nat i on
system t hrough said i maging systemto provide said prinmary inmage in a
primary vi edvantpgesiyldeyelopearsiagt manufactirensof display systensosuchas 2608, | nage, and 3

20
SUMMARY OF THE INVENTION
A display system according to various aspects of the present invention includes a
system and method for providing a primary and secondary viewing image within the
display system, Such a display system includes an imaging system and an illumination
25 system. Although an exemplary embodiment of the imaging system comprises an LCD -
system, the imaging system may also comprise any system configured for providing images

to a viewer. The illumination system suitably directs light through the imaging system to



2 5 NOV 2004 a secondary image in a secondary view ng angle, said secondary
i mge being a constant image i ndependent fromthe el ectronic imging
system A fourth possible expression of the invention is a display system
for displaying images to a viewer conprising: a first pol arﬁﬁq@'v 2@;' rst
transparent substrate disposed adjacent and parallel said first p rizes;
an LCD material; a second transparent substrate being di sposed adjacent and
paral | el safadlifate s primasnep@ireiinass BSd & §cBnd 54| “}ﬂ% ReC ing. .

cont ai ned between said fi r_stnlg?r a%spar ent toa?gz%str te ahéﬁgéfaciop 338%‘&48

t r anspar ent NS ¥ERPRRReMBodiment themyiraary yiewing spagsednpdisacendriabhdnpas al | el

sai d second; L e. and an ilLlum nation device for directing
light thr 033%‘%2? g&ré’gg‘{‘{r‘@&gpesdf"é?*%l%%ﬁs€°"$’élsaf %ﬁé%ﬂ]‘&”@ﬁp &R i8and LCD
material , saxenipfary smbedibwh, #eeseanliatriibwlg ittagP AR5t RS thfidd ig{agg' de

si mul taneous!@%ﬁia primary view ng inmage in-a prinmary view ng an and a
secondary VPEAHIGY ofithgectivity of suy b Bamgtexialovithiy tlaniglagingssimpr i mary vi ewi ng

i mage being a vai i e as.controlled. by the activity of the LCD
material and sa?%hgsgvlggsh%g;?ngfﬁs\ﬁ% tpﬁﬁ’dgn K4 désp?fiwatem%erwg@g dl ess of
the acti vi timagds tbh@iéx@,i@dﬁs?ﬁ&sy@&n@ﬁhﬁﬁsi%sml PTI ON OF THE DRAW NGS A
nore conpl ete understanding of the present inhvention may be derived by
referring to thengcHppisdm@sivgsysiemoandand cl ai ns when considered in

connection with i wher.e l.ike reference nunbers refer to simlar
el ements thr ougr?%lgﬁu%{%%ﬂér?%}eé%,w%elﬁﬁﬂg1 irgipaton systemy, dippess lighi dlaopghn

di agr amoof saidimagingaysterdite ptaideimhRMeoMiIP H bRintary ' ﬂ{%f B

exenpl ary display system i_ﬁ ac_cordanceeovvi ?hlbvarl ogg&gg%gg%]s the én%)resent
i nvent i on; apgl§apd aséqondarydmage i sscondurnviceingrigles wheteos iegima imagd Sp! ay

systemin ifh .variaus aspects of the present invention 3a
2y5 Nov 203%@?%8%@2‘%?3%8 TG LRaging sy Blﬂ‘f the secasdpenimage sacomgtanul ti pl e
sets of submbgeihilcnieRFo {}ﬁlel&%BQQEﬁFmgggstglhgure Sis a

[ y VvV

t hree- di mensi onal representation of a p I ew ng i mage and a secondary
viewi ng i mage i A seeend pessibde evpréssimn of tenipbartioneshaprprysiah thhe present
i nvention. %‘%A‘“ED.DESCRI PTI ON SJ: PREFERRED EMBCODI MENTS OF THE | NVENTI ON

1 t Itting viewing images, said system comprising:

a first substrate;

an LCD material;

a second substrate disposed adjacent and parallel said first substrate, said LCD
material being contained between said first substrate and said second substrate; and
20 an illumination system for directing light through said first substrate and said
second substrate to produce simultaneously a primary image within a primary viewing
angle and a secondary image within a secondary viewing angle, said primary viewing
image being a variable image and said secondary image being a constant image
independent from the LCD,
25 A third possible expression of the invention is a method for displaying images to
a viewer, said method comprising the steps of:
providing an electronic imaging system for providing a primary image;
directing a light source from an illumination system through said imaging system
to provide said primary image in a primary viewing angle, said primary image being a

30  variable image, and



The present invention is described in part in terns of functional
conponents and 1o various processing steps. Such components and steps nay
be realized by any nunber of materials configured to performthe speci fied
functions. In addition, the display systenms 3b 2 5 NOvV 2@8gN®#d 2% 9501 9
PCT/ US01/ 18370 descri bed may incorporate various additional conmponents
configured for providing imaging capabilities. For exanpl e, the present

i nvention may enrEeedhdy ' [PQnen drivers, signal
processors and the Ilkl’é}r1 élﬁ ngﬁgﬁ?yl/&ggg%aél Steco M%"‘lﬁe SHE Aunder

t he contro¢017§fanbnmg@nndnpmdamt toopthe eksto1is ihgiAg bﬁﬁelﬁontrol devices. 5 The
pr esent |nvent|§3@%¥ be. bl|2ract| ced in any nunber of contexts and the

di spl ay syst em GeSEH BRYINSFHATFSsIn qfthemyenfion is p digplayrsystapplor displagmgf or t he
i nvention. Hﬂdgegmlg@gp&, b ﬁ/arl ous aspects of the present invention, a
di spl ay system and net hod provides nultiple imges at nultiple view ng

angl es,5 t hus afa‘ﬁmdpmﬂgnwrl ous marketing and ot her advantages to devel opers
and manuf acturerﬁ ?% di spl ay s stems, such 1o as LCDs. Accordingly, the

di spl ay syst em&HIf Bansp BH}B’F ftedispased adiacreiandiparadiehsaid Grst polatieert

devi ces, such %E@b'rﬁ'&t@ﬁ i el ephones, autonmatic teller machines, and
portabl e conputers, a[ as televisions and projection systens, to

provide a nore a‘SeeamdaﬂrmspmdnwimBuﬂdte Byiap @spbasd ddba%@ﬁtaa)‘l'd’iﬁrdlléf SfigRidon and
i mages. Iq accordance with an _exenplary enbodi ment, with reference to

Fi gure 2, ?ni%arﬁ?t%l?sé’iﬂtesy?%lfléfgl%mtqq%b@laé@@hmﬁﬁwhg}mn s3id fiesht@08pagerd an
il umlr@at 'sﬁBstﬁaYe%xﬁf@a@é’ecoﬂ_J‘ %&th&b@f Eem 202 suitably conprises any

system configured for provi images 10 a viewer. The illum nation system
204 suitably c@m@cmrﬁhmlmmdlspesedmﬂjacauraﬁd ph@lleNal EedcbAdtrhh Phtent hr ough the

I magi ng sysﬁrﬁrm 202 to provide a primary image within a primry view ng

angl e 2065 aEF’secondary viewing image within a secondary view ng angl e

208. 20 The i ses . .any, ap rrate syst~;m
coni i gur ed for iy agi TR BT Sk BRongIRY RS R Bt el

i |1 um nat isecondsebstrate) §id meamn rsgldsrylﬁmﬂst;’ﬁamh@saﬁalﬁm? g%m' gured to

transmt and/%eSIWuIIect ght: fromthe illumnation sys 4°to provide

a pri rfar y PF& tﬁ?ﬁ?ualyrﬁrmm%ry VWV%!M Hyageriy IaeprQIMy Jivoving m@ie)rmtha y Vi ew ng

i mage wt |l e 208. i.llustrative 25

exenpl ar ygée& aﬁ?%&ﬂﬁ@ﬁxﬁg |1§;Miggon% sYISW%%? &PE‘E@I%V’@WFﬂgelmqgénal LCD
panel 100 bemgatvariable imbggas @ﬁtrﬂ:ll@d\ﬂy the a6t1v1t}20f5thé\|Q¢D2ﬁ)iQé VO, %ﬁo

PCT/ USC]/18378 Referring to Figure 3, for an inaging system 38 the first
subst r at e S%¥68 %dl%@&ﬁaam&aﬁwm@mgmm of Oinpadtivety afithedu@Bdt ant i al | y
transparepitdggjeri al configured to maintain the liquid crystal nmedium 312
between them Preferably, the first substrate 304 and second substrate 306
are cemfigured with the second substrate 306 di sposed adj acent and parall el
to the first substrate 304 to contain the I|qU|d crystal nmedium 312 in a
gap forned between the BBEEE DESSRIBAION QGTHE DRASYT (’f‘rS) mai ntai n separation

bet th t 310 | uded thin th
Tau d oryst al ot Splde iRt of R SRsEn Ay ok R ERREN of the
l'i quid cryedéreihg rettie dstadd@ dewtipaem atd\ElaimoshdrdBsidala 1@@ e%g%ﬁhﬁ%il er 308

IS provi dFd to seal off and prevent | eakage of the 1o nmedium e first
subst r at el8¢8s, Wher like iefecnreambersanfen th similar clemensdhndglath s Agies,

25  and:

Figure 1 is a cross section diagram of a prior art display system;

Figure 2 is a diagram of an exemplary display system in accordance with various

aspects of the present invention;

Figure 3 is a diagram of an alternative embodiment of a display system in

30 accordance with various aspects of the present invention _
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306, transmt light to provide inmages. The first and second substrates 304,
306 can ' conprise conventional glass utilized in LCD systens, or any ot her
appropriate material, such as plastic filmd. and the |ike. Eﬂﬂwtﬁmthe
substrates 304, 306 is also suitably equipped with an arrag 4
substantially transparent el ectrodes (not shown) forned on the substrates,
1s such as electrodes configured in a grid pattern of pixels, to

sel ectivel y appFigusdy Bl £& st al
rodi um 512 The Eau & arysrari g s A Sl hPBRIRle iEalsibhudlin
nedlun1capﬁ§ﬂéﬂ@ﬁﬁmeaamdng to electric :fields, such as the electric fields
provi ded by el trod t hi substrates 304 and a06, to change the

pol ari zati on o lsta\rl¥h¥?§ INERTORA repsepgniatian efwnmmem g8 add and

t hus t hr ougbos S i id crystal
medi um 3 12 m&&%uﬁﬁ%ﬂ%ﬁ%fgégwgﬁg@h aﬁ%&ﬁ% @Q) %&1 %‘ﬂEEPTeEC- type
I|qU|df%rwgvaﬂ®n The i magi ng; system 302 al so suitably |ncludes at | east
one polarizer 314 configured to transmt only light polarized in a sel ected
direction. In the present enbodinent, the first and second polarizers 314

and 316 are SubEINYEPAYEEE OO, RO A0S i iy 1
sel ected direction. Tty odi nent ,

the first and second polarlzers 314NwvBNZiONar e configured to polarize t he

light to pernlt t he £;OVIdlng of primary and secondary view ng inages. 2
5 NOV 200 WO 01/hsausssnprayenion is ﬂsw@edxatmmﬁgnnys Oftfhectfqnalsctowuileﬂmanmd

pol ariger s;agdds onprise.an filter

Mor eover, the f g?égﬁéﬂgéc a%%ger d %ﬁsHﬁﬁbgf%ﬂﬁﬁ@BYﬁEYﬁWEb%ﬁgther
optically matemaleccﬁnﬂgueafd)towﬁbnﬁsh@sﬁeeffad Grictioh® IRAAMitida, bﬁ%tdl la{(}}%

contrast for a display imge. . Though the imaging systen13 cr

above conprises a conventional LCD panel, the present invention is not so
limted, and nay be adapted to several display systens, such as CRT or
projection systens and the |like. The inmagi ng system 202 may generally
conprise any imaging systemthat allows light to be directed by an
illumnation system 204 to provide a prinmary inage at a primry view ng
angl e and one or nore 1o supplenmentary inmages at one or nore alternative

vi ew ng angl es. Accordingly, the imagi ng system nay conpri se any system
that operates as a light valve, or a light filter, such as a spacial |ight
nodul ator and the |ike, which can nodulate light in different spaces. The
illumnating system 204 is configured for directing light through the

i mgi ng system 202 to provide nultiple inages corresponding to nultiple
potential view ng angles. 15 For exanple, the illum nating system 204 nmay
be configured ~o provide a primary image in a primary view ng angle 206 and
a secondary viewing image is a secondary view ng angle 208. In the present
enbodi ment, the primary inage provided to a viewer within the primary

Vi ewi ng angle conprises the imge generated by the imagi ng system For a
conputer system the primary i mage may be the text or graphics, e.g.
pictorial logos and 20 the |like, provided in a conventional display.

Li kew se, for an automatic teller machine (ATM, the prinmary inmge
conprises the text and graphics for conmmunicating with the customer. Thus,
the primary image may conprise the information intended for the operator or
user of the display system rn addition, the primary image is not limted
to text or graphics, but may also ~ conprise a uniforminage of brightness,
for exanple, a silver 25 aad/or black or other col or background, and is not
limted to any one type of imge

3b



conf i gurat on. 2 5 NOvV 200 WO 01/95019 PCT/ USO01/ 18370 The secondary i mge
is provided to a viewer that is outside the primary view ng angle, such as
next to the conputer user or behind the ATM custonmer. The secondary i mage
suitably conprises a constant inmage unrelated to the primary 75%a¢. 2009"
exanpl e, the secondary i mage nmay conprise the nane and | ogo of the conputer
manuf act ur eWQPLING bank associated with the ATM Additi onal HOPAIE4/1889 be
added for additional view ng angles, such that nultiple sponsors or the
| i ke nmay f aRbdiibed nay Qicopiorate vadows additionalwomponknts doafipuredrfor\providing ng angl e.
In the present enbodi nent, the secondary image provided by the illum nating
syst em 204 imagiopedpabilitier] Hogrexunple; thg prasentinvenidgonemaioemploy yariqus integratdé or
dimnish the viewing of the primary view ng inmage. .i o The boundary_ between
the pri mar yoifgHibGRMRPRERALS drivery sighal pracesspInand the ,h‘@wzxr@Yecaﬁw%evw%ct ed
suitable criterja. For exa t he angl e

R e i
OPU1 B! v oo B BRSPS

Qut si de the ' 12w ; hrightness di mnish
signifi cant?eg%gﬁérg elgﬁeﬁ%’ ?ﬁ%é’%ﬁpﬁfﬁc%%%ﬂg&é@ggé "the illumnation
system 204 {0 ¢ahaseRaile WXhVARoGPispERL oFthd phedeht G0 display bfRRGH il Syst em
202, the user within the primary view ng angl e observes a bright,

hi gh- cont r aaéthodpoeides muhiple infagesrttnndtiplp viewingengley, thisaffordiog maioay st em 202,
whi | e observers outside the primary view ng anglo and the optiml view ng
angl e of t hwarketingiang otlyes adyantagss to devielopessand masnfagtusesseefshsplayysysterag such
Alternatively, the primary view ng angle qof ;the illymnation,system may be
narr dder t naEd-Glfe WF%‘Y:\FP‘EaFHQY &ﬁ&%éwﬁw IRGQEPQIARE MIite) VRRAUS IMPrmRtiQa oy
primary view ng angle tends to, provide privacy from observers si de the
primary vi e¥AnHRYt é,,su%%ce;lglagéegg@pggyalgpmg\% RHmAEHDes, FP{Jmlﬁ@h ng system
204 may conprise an i . 0L Drovi di - g f sl es to
Vovers ar GErS Y Wil et M RIRLE Boiftich st Rooieoiall it OBl RS

enbodi ment ’u&ﬁ?sgis{eh&'fgr'aﬁ&}a?% %ﬁﬁgﬂoa%dﬁﬂigag_i ses a hologramto provide a
first image to VI ewer ?nt e prinmary view ng angle and one or nore

ot her inmages to Miag¥slsnce wAthTanNRYmBREy MELJAichéhd,Odith fefeFéddsed Fik@ikrd) aout si de
the primary viewing angle. Wthin the primary view ng angl e, the hol ogram

i s suist abl ydisplayf systeme200dnchadds ah imagipgsystenp202cal ae filbminatioo systény 304 dTho
receive light over a broad angle and transmt or reflect |ight over a

rel ativel y imagingwysiera262 syitably gosprises any sgsters corfleradifanprovidinzdmagasde 2t he

brightness of light, provided to yiewers withi.n the pri vi ewl ng angl e
and di m ni sﬂe‘f'ffe%E? WSWQQE Sgfem %‘ﬁ?"-‘ ly\FOmRE3eS acﬁ%‘f"gf ﬂ‘ﬁgﬁg’%pﬁ’ﬁ ‘ﬁ%ﬁ?@‘%&nm e.
For exanpl e) ,wi.t h nt Ak B OUE ,img%ﬁ)&ﬁgg ﬁﬁﬁ%gg%gg% ment
of a displ awﬁ?‘ééﬁo‘ﬂg@{%g@yg{ﬁ@@%ﬁ%@ng%e 2 an ? secondar
viewi ng i mage Sk 49 i géa‘;’ : Iy YietvitieSan gi ment, the
primary viewng I ndgggsg%%a y ﬁ‘gin& e%%gﬁ ro%géz;cgglmlﬁ&rgllei t)%sag optimal view ng
angl eg, as defi npgk idagivip@ydtad 202 3eitdHBOcontphisésanadppropite syshen seutignrdd for

view ng i mage 504 may be viewed froma plurality of secondary view ng

angl es, def prosidigjimagestodavigweriisvonygnction with 6l ilidthinatian systery304. \Thewi ng ar eas
of primary view ng cone 506 and primary view ng cone 508 may be defined in
vari ous mnhmg@gdﬁﬁemdpﬂ@ﬁwﬁaﬂﬁyowtoﬁmﬁw@ﬁpﬂ%%@' Qmtheeria, and

are not limted to any s ific view.ng angles,.In additi.on, as .e ai ned
in nore det AIPWBP%WSY%£§‘§@CHHMF9PT‘BJ | imtRes Withip APOMAY Yigwing; QFEB‘% he vi ew
of a single sgconda Vi ew i ma fr L RkN - ity eV 23 Ng

angl es, or ﬁ'ﬁﬁa ?eﬁﬁl?‘c{%f ‘éﬁ?@%q%ﬁ%’f gﬂ.ﬁ[uya sg&n?%%%egg%mﬁigmdshgmiﬂ%g%@megch
assocjated w ' ' heftibbd D caehtRtat LED Phidl Y0M T,

t he fils(rast i@ﬁ%&}%l%ﬁ?fpﬁ%%%%ﬁg@ ségy%%%%g%?nd{?f?ight sour ce, suchBt hat the
hol ogram pr gviHdes i Piaatedntdndld.y uniform enhanced brightness light to the
viewer within 20 the primary view ng angl e. Because the |ight passes

t hrough the imagi ng system 202 to. get to the viewer, the inmage generated by
the overall display 200 is the :image represented by the inmaging system

202. Thus, the illum nating system 204 operates as a backlighting or
reffection systemfor illuminating the ifformati on rendered by the inmaging
system 202 withing the primary viewi ng angle. , 25 The hologramis fi~rther

configured to present one or nore seco ndary inmages to viewers outside the
primary view ng angle. The hol ogram can suitably provide 2di nensional or
3-di nensional inmages in secondary (or primary) view ng; angles. The 25
NOV 200 '



WO 01/95019 PCT/ USOL/ 18370 secondary inmage is suitably unrelated to the
information presented by the inmagi ng system 202. For exanple, the secondary
image may conprise a |l ogo or constant nessage to be displ ayefhstti‘ viﬂi\Frs

wi thin the secondary viewi ng angle. The secondary inmage is s Byy
enerated b ogram for exanple in conjunction with c i.onal

h H Bl o A . PELERM 3%

hol ogram t echn gy that allows the hologramto provide one

vi evler at one angl.e and @, dif ent, inpge to ;i Vvjewer at angther angle. As
L Pesult Che viiSkiFeREin Bidtis trinetn HBBESTAR A0 fha et FREEAn G063k o 207

d b . . i h i i ew | e;
notead. T e oRLptt 308 Bl T S Rt A B P B sty Rt e

T ogn. Waichoi ol it . R Al
ayst em 202, Sre HEGGLRCAt] el 419HRLIR WD, B ERERME the ot iBuieE " he
pri mary and3guglsesonalsabstiaf@ R are E&it}gufbﬁt\ﬁﬂﬂﬁe séc:aﬁd E%stf{ﬁbﬁ% 'dﬁgosEHSt em 204

may conprise a prismsheet or other I'tke material. erring t Igure 4,

the psism sifaent400 patslltlabltie SONTIEERS 30410 doptath the filie tiyéal medidASTRsSh Ve, .
or- transflective surfaces such that a first set of surfaces 15 402a-d are
subst ant i al gap foames Yeblvedrthe sudistratein 204, 306.sBurthred to efaintdin sepafAvaderiddaties ar e
substantially parallel to each other, and a third set of surfaces 406a d
are | i kewi stbstratessiddandi3Q6] spagess 310 mpy boincluddd withie the lifhidiagystal edjmredient
three sets of surfaces in only two di nensions,

illustratiog..] d nl . )

It heu;r |r gml gﬂ&t’%}%h&yte%@g@ ¢ sopiainment of thedianiderystal medivgt 1 2dretwesndbenf  sur f aces
iented i di ti 2 f the; t f f 402, 404, 406

’5. Cont 1 guruReegéh Ao 40, §itkalsd 3 B oronifht o8 BT oft pad Bl Trnkagitets st of

surfgges 4 - i shl: i j Lt hi i mary
i eurng angl g thr TR NP pifialeof SRR the bRl Wbkl Shdoth Sl |
opti mum r ef308C trh@mitlight IR PoRide infesOfThé Bst SR ¥ecdddMibstiafes\508 86 cah N ¢ he
primary view ng angle 410. The outer sets of surfaces 402, 406 may displ ay
secondary icvagpeise cattvettinmbglassnitiliyed ivil €BesyStedis] ¢t 4@ otHeE agirbpredty mufefid¥i Ng
angle tend to receive the secondary inmage instead of the primary inage. 2
5 NOV 2004 such esiplasio fidmpard thedke. 1 BachOof Theesubstiatesi304) 30sis alys suitabB@4uipped be
configured to provide nore than one supplenentary inmage. | n accordaace with
anot her enb®dh #aray ofisubstantighy ranspargntssjestrodesioat Séawn): ¢d ewthg sphstratesi t y of

fi xed~i mages correspaondi ng. to .a pluyralit f. secondary Vview ng angl es 208,
i.e. Ya pl Lﬁ‘&lF Fst?}e%‘% ?&%ﬁﬁg‘%ﬁ@ﬁ&&dewﬁ%g&%_ ’it?isge el app XGE'ﬁIGFtFl&t t he
correspond!&gdpér&%%logtﬁ%g%fgt%quq?m%ﬂewj mages do not to interfere

with the view ng rimary view ng inege provided by the

di spl ay system 2fH2 liqhll crfAHdRam 5 5 Siitabl) SoBPAed adyPlrlomUh&litm chfdble of
illum nating system 204 may include secohdary view ng i nages correspondi ng
t 0 secondarrgacting'té elgctaio felds, 0B as the dle2Did field/provivee by eReldbdes Withln Vi ewi ng
angl es 208 could be included within the view ng area 203 of the display
system | 0 20bstrases304asd 306, toechangeiths pdlirzatidniofdight transhittédahiongh theghystal Wi t hi n
primary view ng cone 506 and secondary vi ew ng@cone 508. ' Moreover, is the
eveni20t hat mediurp 3l 2and tigthreughsthe subsisates 3¢feand 396 ¢ Fonexample, the liguid asystalem i s
not turned on, t il luninating system 204 . may, be suitably _cqnfigured to

Dy ovi de ¢ eSS T2 I SIRAh i HhTRY BREhen HOIFIebss S HUF U Lioid crylc

L1 uninat 095y S eggil Skt SoRLRY BT ARG MU PO, oUh 2
i magi Ng Sy SdoRfipnabdto hatsRtihalight Rbﬂﬁzéd'ihg@llélﬁéd ditecByE  mThefidsdtpy Pe

suitably configured to provide the secondary view ng i nage continuously
regar dl ess eibodideengRBe fifst @i eboidEolArmRAI3g afd S1Edre 30iablyonigittd gir ed to
provi de the secondary viewing inage only with the operation of the inmaging
syst @sn 202. trademit light) palarized én 2 selerpddadinection. dn pteorddnce withtheqweferredir y vi ewi ng

i mges appropriately configured and placed at secondary view ng angl es 208,
a’ vi ewer nesremplenrambasimentathe figst pad secpushpadarizersid and 3 Hpare corfigumdtoy vi ewi ng
angles 208 in a sequential papner {hat causes the plurality of secondary

i mages to- RAAER tl};glggxtgq PRI the proyiding qf pagiary ad seeondary VisREag 919885 ng or a
pul sating logo. In the present exenplary enbodi nents, 25 conventi onal

hol ogram t echnol ogy may provide mnulti pl esi mages in a single hologramto
generate an appearance of notion or variable imagery. Similarly, multiple
rel ated i nages 10




2 5 NOV ZOO~r WO 01/95019 PCT/USA /18370 may be placed on the various sets
of surfaces of a prismsheet to create perceived novenent or change as the
perspective of the viewer changes. The illum nating system 204 may be
suitably adapted to any available |ight source. For exanple, the
illumnation systemmy be reflective system such as a refl edbiN® 2004

hol ogram or ywolhebigeti ve prism sheet, configured to redirect garaidorigsgi ved
t hrough the i magi ng system 202 back through the imagi ng system 202.

Al ternative he | i natd i S5 as a
transm ssi V‘Ae%ﬁg{l%;ﬁré%yrﬂ@;ﬁ%g e%ﬁ%)?rslagén S zleét)iﬁa%gﬁd}?glﬁ?%%&tﬁnoprtﬁruﬁsm t

l'i ght receigngda e MBRioRer, tHairkt dndl 36dRad p@llﬁdiét§3 R0 6 MiPielidé ivtheragi ng

system 202 to the viewers. Mreover, the illum nating system 204 to can
conprise a gRigkllyativefilte?f suchas € rétarder] faprovids yetra tdghiar2oatrdse fdriadisplayst em
configured to provide both reflection and transm ssion of a |ight source

t hrough t hemiag®gi ng system 202. The illum nating system 204 may al so

provi de nonochrone inmages, for exar‘rgl e, black and white or gray scale

i mages, or muf t i Thovglothejimaging systemy302 daseribeg abaye casrpriseni conventisRal gl eover,
the illum nating system 204 npy al sp be sujtab onfjgured t rovide 15
full -col or PWQ&P‘%&@(WWB@? i not splimited, and, may héa@éﬁdetﬂlsiﬂalé‘%ﬁgﬁrovi de a .
primary and secondary. ji es_i.n.an ar f,. c@l Oms Qr |- '

nonochr one %’Btﬁ?‘F’gng}é%/‘i gg?%fﬁéoj PIHOR Y Sﬁeré%yaﬁlg tg%/@{ee nﬁyf dﬁ' aé:ﬁ%%' Sl‘s'éﬁ'(gz?éjzg[ga}én

at t achnment ' r e [ i i hiRadide

i magi ng Syg@%&%g&ﬁﬁﬁ@gﬁ@% %gcﬁﬁfﬁﬁgj lé‘iaﬂﬂ%ﬁ trtléatg I&‘gﬁ&g@g@%y %orrpri se a
reflective gol.agioam Bawidia je\e® a il 3 RSwinglangle aad Bhe6er hdte 20

hol ogram to "t he second subs??giﬁg%. I1fp a secondgpo arizes 316 is included
Wi thig the gippleeit £¢8 a8 Qde of Moref dltermafRbviewing aglas.t Acdvedingly,rthet |y to the
second pol arizes 316. Further, the adhesive film 303 could include peel
sheets and inagingiskstern cayicomprise anysysieth that operatesns & bghtaelveer adighbfiltaryr f aces

prior to assenbly or, manufacture. Howeyer, in accordance w th_ another
exenpl ary esushes aspacial light madulatarsad thedike,whigh pasygo W@gmélhf?nﬁﬁpaﬁ%esi ve

applied, such as,, fgr exanple, ape.cont.aini .ef l.ect i ar.t i .and t he
like, to providelt W@@jﬁ'ﬁfe@c&% '§Wﬁgﬁr§dz&o4lw{ﬂg @P\{g}frg%%’glﬁ%ﬁgl ons.
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di spl ay sysfyég’?fngﬁozttﬂ@?%{l‘zes%%@p g%é#??éﬁé@gﬁ&%@ﬁ %B'F@ éio%’u @e gﬁﬁﬁ ?ﬁ%?sy

Vi ew g | g aaflaf, 8 ARG fih 064 (AR08 coripbRiddbRavide & puY iRlc
systeris can provite’ additional” alternatives for providing information and .
pi ctorial s. 3 fRAmagXaWihe andl$1206 hrfi RPordaryotiéwing imade in RGecumdhdy viawimgnangie user
of the system5 positioned at the primary view ng angle coul d be observing
a prirary v2essinghé pespnt embodimest, theprimaty image providgd 4 Biviewes $4thigdhe or
pictorial images, while another observer at a secondary view ng angl e woul d
see a secongamgrywiewing angloeqreprisss it image geasrater 5y dhe IABIngSYREMoF O%A her

commercial advertising. Mreover, in a dthtebg Lo Drovi di n?@% Cr $and.

feat ures, aSRTBPWRFYFYMy heRImacY lniage M2y be &hhcf“b?‘gm ORCET NI ng
the pyi | g vi ewi. - | g, i Bt
coul G2y ot dhe b, ERYARL BXchvedii BORT, Pikchilf, RF GRS M MlkaidnaC

real i gned or Lt i i 3 Ivith thei nar
g Ae.j'ﬁ@hngb B#@@ﬂ?fa% %@ﬁseé e &t hAF@agtlcd for cOBmAhRARp with A Mary

Vi ewi hg ang on has been descri bed above wth
reference t%u%m&'xqub,&h&pﬁﬁh?din%a ddanpziée the infoangtion iateddedofor thecat | ons
may be nmade to the exenplary 15 enbocﬂ ment w thout departing fromthe scope
of the presegpératonvender ofitheldisplagspsteah.cln additionathe (pu'smacgmc istnot limied tortexster s
and ot her conponents nmay be inplenented in alternate ways, or conprised of
di fferent nt graphics; buhmay hlise kemprise 8 unfeqseinasa 9t Mn?Sﬁé%bﬁmP@uFa ver
application or in consideration of any nunber, of .performance griteria
assocat ed wnd/pr blpgk prf&gﬁtmgﬁ%é?kgfwgs”}’gﬂ%mt W@R@Ff’y ?‘F‘%"P%?ﬁpﬁ% i on
content of the_secondary and primary 20-inages nmay conpri-se any text,

graphi c or [PREEFHER representation and is not linited to




t hose desci bed herein. In addition, the techniques described herein may be
extended or nodified for use with other nodes of displaying in addition to
the display system of the exenplary enbodi nents. These and ot her changes or
nodi fications are intended to be included within the scope of 26hgo\pregkent

I nventi on, %g g ssed in the following clainms. 12 2 5 NOv 200 CLAI M5 W
claim 1. A ’2 Q?P system for providing i mages to a viewer, PCAPOHIEXIP ay
system s conprising: an electronic imaging system and an illum pation
system wher ei n Bhg stcondagnimegeiisprodided tora viewerdthat is pyiside therpsimpny sigwihgi nagi ng
systemto provide sinultaneously a primary image in a prinmary view ng angle
and a secon®hils sychagaextiodhe empHerusesQf g the M customgfic 1B fECPRBTDr i mar y

i mage i s generate t he. el ectronj.c i magi sysiem and.t he condary .i mnage
R ons S oHeER bR oot A AR meER DS RRAL T Sbe BT Peke. SPEPERbS - A

di spl ay sys ' ] ' r ed ' |l ect kQpi.C 1S

i Imagl né &J“E%éc@%%?ﬁ@ég"a‘ggﬁ%#%? gﬂpﬁadzf@e]agfﬂ%%ﬁ stg? ‘2@‘?3’ f/egt"gaﬁ'w d%mzﬁ%cog rdance

it h : : . P / . . o

LOD et or { afre PABCESLaBA Wk BONIM D AU AR S8 Ty tullied SURRIGGE! |20, P

substrate, wewingahgles; chcibabmbiblebpomSrsisriheliladaPRhnbiformhtibr torddwers
substrate and said second substrate. 2s 4. A display systemin accordance
with cl ai m dytsidé éregirimari eieeingsdnglet In thegeesest emboelithent,tthe sechmdapginzage 5. A

di splay systemin accordance with claim1, wherein the constant inmage is a
transni ssi vpronisied by the illeoingtingrsystemyA04\is eapdigatedifor viewing abarcanglei soras apttiom 1,
wherein the, constant .image is.a tyansflective hologram 13 2 5 NOV 201llr
7. A displ aj™ §Péﬁ'ﬂ‘ﬁs}h&’éﬂm%{‘a}?9%m€w5?w&$%r ein said illumnation

oo T o1 eI o Y P ST Shi G e
T2 o R el et ey R,

and sai d segpihg jliuphiSdalsyRbM 208 86ktaBly subdtatiiallpEdiRAdEWRIHR Jpfimati bRl NY
i ght through said first” substrate and said second substrate to produce
si mul t aneousngle 6f the inaping sysear20ai tAn LCP typidalinexhibitsoan optimahgbwingndgla
secondary image within a secondary view ng angle, said prinary view ng
i mage bei ngexhibitng eptinal conigpst anvdcbrightndsss ddwisiderthe dpimahviepinp eigley the const ant
| mage i ndependent fromthe LCD, ., . ] ) ..

15 contrast and brightness diminish significantly. By selecting the primary viewing angle of

-

the illumination system 204 to correspond to the optim_al viewing angle of the imaging
system 202, the user within the primary viewing angle oﬁserves a bright, high-contrast
image of the information provided by the imaging system 202, while observers outside the
primary viewing angle and the optimal viewing angle of the imaging system see a relatively
20 dim secondary image. Alternatively, the primary viewing angle of the illumination system
may be parrower than the optimal viewing angle for the imaging system. A narrow
primary viewing angle tends to provide privacy from observers outside the primary
viewing angle, such as passersby at an ATM.
The illuminating system 204 may comprise any suitable system for providing
25 different images to viewers at different viewing angles. In accordance with an exemplary
exﬁbodiment, the illuminating system 204 comprises a hologram to provide a first image to

a viewer within the primary viewing angle and one or more other images to viewers

7



9. A display systemin accordance with claim8, wherein said illumnation
system conprises a hologramfor directing light in said primary view ng
angle and directing light in said secondary view ng angl e. 202 iqm AZ(lgFt hod
for displaying images to a viewer, said nethod conprising the tegs :

provi di ng Z"qu)ll;ggélgoni c imaging systemfor providing a pri nalgéé(,lg*lgaﬁgg& g

directing I ght Source froman illum nation systemthrough
2s systemto provide said prinmary inmage in a primary view ng angle, said
primary i magtsidedbeprimary vigving angleralyithingheipamawy vinvdag guglertlgdiologram éecondary

vi ewi ng angl e, said secondary inpge heing a constant . inmage j.ndependent from
the el ectrélﬁtaél}’lm@gﬂfgd@é@@‘%gfag&cfﬂm*ﬁgmﬁ%‘t %Féé‘?% ! iﬁél‘tﬁggraei n said
step of providing a second view ng imge in a second vigw,ng angl

conpri ses grqag@pgh@ni trapsyt °’s§9ﬁﬂF‘i§gngtr%‘%f §5$%f“’iefyl rl?ﬂioﬁ’aatng@n ”é&gﬁ%ﬁr ﬁﬁr ough
sai d i magi system,t LOVi o £ 1 ' 4 . : %aé,z. The
nmet hod of @E’Qﬁ%ﬂ%?dﬁxﬁe&é’ﬁceggﬁ %?éhgn%eéél ﬁg%bg?ogﬁeg%ongf ‘l”grggugﬂﬁg\/te%gg Isplay. s
13. The ne ' &‘i]“éf VHES S hkid ' loQfide Yisd gses at
Ieast;lone Mé anﬁo ggég@iémlan ha pr‘F‘ésh%‘%Tilgfej"tlg.hIt gdiﬁb&agiogpf ay s@lsﬁtlﬁé?n%r

di spl ayi ng i Magesr bRandl¥, iviviEhodenthryirefertgice o Filire!s, poketpley emboalimertiof St
transparent substrate di sposed adjacent and parall el 3ai d first polég‘gi zer;
an LCD nat erdisplay sgstemdmning arpginmpaviewingsmbgs 502t andlacsecapdally ypvdrgimage nt and
parallel said first transparent substrate, said LCD material being

cont ai ned heillusseateds alnjagcordancd with thigembadiment.cthe pHmaLYYieRe Buaess S82E8hd

transparent substrate; a second polayizer djspos  acent and rall el
sai d seconc!’etVF%Y?grf&}%ﬁPl‘géllﬁ%PF%RtE’?almﬂ’%ﬂa‘ﬁghﬁﬂﬁq‘%&%%\}?&@@ﬁgd' ecting

l'i ght through. said second pol ari.zer id secan St i
nat eff al , ép’&oﬁt EFC?BEW APgImgee (,ﬁgm%ﬁ? ?C”?g’?d %@F]aaré l\?gﬁtytog@%cggw ge
si mul t aneousl . _a_Dri e j .ggg -' ot Vol Ovidwkdh GredF a
secondary \Yfleev%flﬁg&lér:rsggéeﬁ/[}eﬁbg\%s%ggn ar&lﬂ\g]ce%e%gkgsfr@ e, said pri m%ry Vi ewi ng
| Mage Dei NGyefinaf3licdtlaedndBO6 altPprifity hividilodtis SOB g ieidutial itaridoe LCD
materi al arid sald secondary view ng i mage being a fixed imge regardl ess of
the acti vi tifardibrstdependiiy cimmvaiber GdifférentAlesign ptiteria,sand aeermait imited tr aginc e
with claim14, wherein said illumnation device conprises a hologram 16. A
di spl ay sy sdpecifié viewingrmngtes.c En additioncasexplaimsd invmeresdataikhelow, nks 500daY30
conprises a reflective ho.l.o%ramtor ref,lﬁcti ng a light .soue(r;qce back through
sai d 18econcvigwing cpnemay Sailite the iy %{ﬁ:ﬁ? g secondaty yi IR SAPm WL d first
substrate apqgralsite}"l o%vge!vgiggt a.rPg(felsfj‘cr)rI uzlaeyr facilitate a plurality of secondary viewing images, each
associated with various of the plurality of viewing angles..

Continuing, the first image suitably comprises a uniform light source, such that the

hologram provides substantially uniform, enhanced brightness light to the viewer within

20 the primary viewing angle. Because the ligﬁi passes through the imaging system 202 to
gét to the viewer, the image generated by the overall display 200 is the image represented
by the imaging system 202, Thus, the illuminating system 204 operates as a backlighting
or reflection system for illuminating the information rendered by the imaging system 202
withing the primary viewing angle.

25 The hologram is further configured to present one or more secondary images to
viewers outside the primary viewing angle. The hologram can suitably provide 2-

dimensional or 3-dimensional images in secondary (or primary) viewing angles. The



2 5 NOvV 200 17. A display systemin accordance with claim 15, wherein said
hol ogram conpri ses a transm ssive hologramfor allowng light to pass

t hrough sai d hol ogram such that light is focused and directed through said
second pol arizer, s said second substrate, said LCD naterial 5gsSgo@ 204" st
substrate and said first polarizer. 18. A display systemin accordance with
claim 14, wWN&Q81/#504%id primary viewi ng i nage and sai d second®Cy/usSoens31g

| mage conprise at |east one of a to full-color and nonochronatic i nage. 19.
A displ ay sygedondudyrimageis soitablyeunselathd ¢ thielinformation @eabmted by thelihhging Byatenon
device conprises a prismsheet. is 20. A display systemin accordance wth
claim7, wh@Pai Hor example, $hin scerndarydmage mep sompriseradogasen constantumdssagssolbei ng
parallel to each other and at | east a second set of surfaces positioned in
an angl e wi diplaysdiccrieve’s aihim the secondagy viswing anglee ddie s¢rQneary iagsds suitebly ¢ o

First | nmge SARER Y PR RT STl PLpoBLor oD e G AR E4o RS R ep! 2y
id d,i .21 d of, clai.m 13,. wh in th ' hegt
oo P20 e B T OBl & OE L el Rk GRS o
a second sely@leRihace, AORd: BRRHy BeRN ANILEINNidPORAE IntdithafiBh 0 11!
set of surfaces an el ng paraal e fs go each other, conprising the further

steps of compréEdéd BYothe MBading §htefe02Qénds 6 baebtuied 16 bs Bbseives singid ithiest | mage
and configuring said second set of surfaces to display said second i mage.

22. A di spl pyinsyy viewingranglerinstdad) tie otisedverteagives1hy seatreiani imagd)sueh assan sheet

30 conprises a first set of surfaces being parallel to each other and at

| east a secenpsay napte eLioge Fduchis ynrelatadte theinfosmation presehnted by dhpiawgingo sai d

first set of surfaces and being parallel to each other, wherein the first

set ofl0surf AF¥8M29296 2 5 NOV 2004 configured to display said first inage

and said second s of .surfaces is confiqgured. tp display said second inage.
alig be the d

m . ALE. A A, A A Olpe optica sYRSES maX SrRgated 1R ProVAdg the pEmARY dANg |
RIJR362 ' inplemental images, For instance, the illyminati tem 204 may comprise a prism
| wr mhc”Y] ca] cgﬁ c[é]fca cafcaJcaJcal ca ca‘]l ca é%a%f cal ca cg] cgt]f)caej caJ cal] ca] c™a
1 ca] ca] c"a] GRi& e oitles fiRe martifla HeFdHifPto Figure 4, the prism sheet 400 suitably comprises
| multiple reflective, transmissive, or transflective surfaces such that a first set of surfaces

15 402a-d are substastially parallel to each other, a second set of surfaces 404a-d are
substantially parallel to each other, and a third set of surfaces 406a-d are likewise -
substantially parallel to each other. Though the present illustration includes only three sets
of surfaces in only two dimensions, the prism sheet may be configured to include a.ny
number of sets of surfaces oriented in any direction.

20 Each of the sets of surfaces 402, 404, 406 is configured to display a different
image. For example, the center set of surfaces 404 may be configured to display a primary
image within a pl:ilnary viewing angle 410 of a white light source, thus providing
substantially optimum reflection or transmission of incident light to viewers in the primary
viewing angle 410. The outer sets of surfaces 402, 406 may display secondary images.

25 Consequently, viewers outside the primary viewing angle tend to receive the secondary

image instead of the primary image.
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L.CD matefial within the imaging system 202. Accordingly, the illuminating system 204

may be suitably configured to provide the secondary viewing image continuously
regardless of the operation of the imaging system 202, or configured to provide the
secondary viewing image only with the operation of the imaging system 202.

20 Thus, in one example with a plurality of secondary viewing images appropriately
configured and placed at secondary viewing angles 208, a viewer may become
momentarily positioned at one or more secondary viewing angles 208 in a sequential
manner that causes the plurality of secondary images to appear as a single variable image,
such as flower opening or a pulsating logo. In the present exemplary embodiments,

25 conventional hologram technology may provide multiple images in a single hologram to

generate an appearance of motion or variable imagery. Similarly, multiple related images
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5 hologram or a reflective prism sheet, configured to redirect light received through the

imaging system 202 back through the imaging system 202. Altematively, the illuminating
system 204 may be transmissive, such as a transmissive hologram or transparent prism
sheet, configured to transmit light received from behind the illumination system 204
through the imaging system 202 to the viewers. Moreover, the illuminating system 204

10 can comprise a combination of these two features in a transflective system configured to
provide both reflection and transmission of a light source through the imaging system 202,

The illuminating system 204 may also provide monochrome images, for example,

black and white or gray-scale images, or multi-color images, e.g., red, green, blue or
yellow. Moreover, the illuminating system 204 may also be suitably configured to provide

15 full-color images. Accordingly, the illuminating system 204 can provide a primary and
secondary images in an array of colors or in a simple monochrome configuration.

] The illuminating system 204 may include an attachment mechanism for attaching
the illumination system 204 to the imaging system 202. For example,‘the illumination
system may comprise a reflective hologram having an adhesive film 305 for attaching the

20 hologram to the second substrate 306, Ifa second polarizer 316 is included within the
display system 300, the film 305 may be attached directly to the secgnd polarizer 316,
Further, the adhesive film 303 could include peel sheets and the like to prevent the
adhesive from contacting other surfaces prior to assembly or manufacture. I-iowever, in
accordance with another exemplary embodiment, the illuminating system 303 could have

25 an adhesive applied, such as, for example, one containing reflective particles and the like,

to provide a desired affect, such as a diffusion or other functions.
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5 positioned at the primary viewing angle could be observing a primary viewing image, such
as various text or graphic messages or pictorial images, while another observer at a
secondary viewing angle would see a secondary viewing image, such as promotional
bulletins or other commercial advertising. Moreover, in addition to providing security
features, a secondary viewing im'age could provide information concerning the primary
10 viewing angle. For example, the secondary viewing image could provide a text message
indicating that the viewer needs to be realigned or repositioned in order to be located in
the preferred primary viewing angle.
The present invention has been described above with reference to an exemplary
embodiment. However, changes and modifications may be made to the exemplary
15 embodiment without departing ﬁ‘OlI.l. the scope of the present invention. For example, the
various substrates, polarizers and other components may be implemented in alternate
ways, or comprised of different materials and thicknesses, depending upon the particular
application or in consideration of any number of pe_rformance criteria associated with the
operation of the system. Further, the information content of the secondary and primary
20 images may comprise any text, graphic or pictorial representation and is not limited to
those descibed herein. In addition, the techniques described herein may be extended or
modified for use with other modes of displaying in addition to the display system of the
exemplary embodiments. These and other changes or modifications are intended to be

included within the scope of the present invention, as expressed in the following claims.
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an electronic imaging system, and
an illumination system, wherein said illumination system directs light
through said imaging system to provide simultaneously a primary image in a
primary viewing angle and a secondary image in a secondary viewing angle,
10 wherein the primary image is generated by the electronic imaging system and
the secondary image is a constant image independent from the electronic
imaging system.

2. A display system in accordance with claim 1, wherein said electronic
15 imaging system comprises an LCD display.

3. A display system in accordance with claim 2, wherein said LCD display
comprises
a first substrate;
20 an LCD material;
a second substrate disposed adjacent and parallel said first substrate,
and said LCD material being contained between said first substrate and said
second substrate.

25 4. A display system in accordance with claim 1, wherein the constant image
is a reflective hologram.

5. A display system in accordance with claim 1, wherein the constant image
is a transmissive hologram.
30

6. A display system in accordance with claim 1, wherein the constant image

is a transflective hologram.
13
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an LCD material;
a second substrate disposed adjacent and parallel said first substrate,
said LCD material being contained between said first substrate and said second
10  substrate; and
an illumination system for directing light through said first substrate and
said second substrate to produce simultaneously a primary image within a
primary viewing angle and a secondary image within a secondary viewing
angle, said primary viewing image being a variable image and said secondary
15 image being a constant image independent from the LCD.

9. A display system in accordance with claim 8, wherein said illumination
system comprises a hologram for directing light in said primary viewing angle
and directing light in said secondary viewing angle.
20
10. A method for displaying images to a viewer, said method comprising the
steps of:
providing an electronic imaging system for providing a primary image;
directing a light source from an illumination system through said imaging
25 system to provide said primary image in a primary viewing angle, said primary
image being a variable image, and
a secondary image in a secondary viewing angle, said secondary image being

a constant image independent from the electronic imaging system.

30 11. The method of claim 10, wherein said step of providing a second viewing
image in a second viewing angle comprises directing a light source from said

ilumination system through said imaging system to provide said fixed image.
14
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12.  The method of claim 10, wherein said imaging system comprises an LCD

display.

5 13. The method of claim 11, wherein said illumination system comprises at
least one of a hologram and a prism sheet.

14.  Adisplay system for displaying images to a viewer comprising:
a first polarizer;
10 a first transparent substrate disposed adjacent and parallel said first
polarizer;
an LCD material;
a second transparent substrate being disposed adjacent and parallel said
first transparent substrate, said LCD material being contained between said first
15 transparent substrate and said second transparent substrate;
a second polarizer disposed adjacent and parallel said second
transparent substrate;
and an illumination device for directing light through said second
polarizer, said second substrate, said LCD material, said first substrate and said
20 first polarizer to provide simultaneously a primary viewing image in a primary
viewing angle and a secondary viewing image in a secondary viewing angle,
said primary viewing image being a variable image as controlled by the activity
of the LCD material and said secondary viewing image being a fixed image
regardless of the activity of the LCD material.
25
15. A display system in accordance with claim 14, wherein said illumination
device comprises a hologram.

16.  Adisplay system in accordance with claim 15, wherein said hologram
30 comprises a reflective hologram for reflecting a light source back through said
second polarizer, said second substrate, said LCD material, said first substrate

and said first polarizer.
15
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17.  Adisplay system in accordance with claim 15, wherein said hologram
comprises a transmissive hologram for allowing light to pass through said
hologram such that light is focused and directed through said second polarizer,
said second substrate, said LCD material, said first substrate and said first
polarizer.

18. A display system in accordance with claim 14, wherein said primary
viewing image and said secondary viewing image comprise at least one of a
full-color and monochromatic image.

19. A display system in accordance with claim 14, wherein said illumination
device comprises a prism sheet.

20. A display system in accordance with claim 7, wherein the prism sheet
comprises a first set of surfaces being parallel to each other and at least a
second set of surfaces positioned in an angle with respect to said first set of
surfaces and being parallel to each other, wherein the first set of surfaces is
configured to display said first image and said second set of surfaces is
configured to display said second image.

21.  The method of claim 13, wherein the prism sheet comprises a first set of
surfaces being parallel to each other and at least a second set of surfaces
positioned in an angle with respect to said first set of surfaces and being parallel
to each other, comprising the further steps of configuring the first set of surfaces
to display said first image and configuring said second set of surfaces to display
said second image.

22. A display system in accordance with claim 19, wherein the prism sheet
comprises a first set of surfaces being parallel to each other and at least a
second set of surfaces positioned in an angle with respect to said first set of

surfaces and being parallel to each other, wherein the first set of surfaces is
16
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