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15 With the rapid proliferation of electronic technology into nearly every aspecf: of
modern life, the importance of the interface between machine and human has intensified
dramatically. Applications frequently demand power conservation and compactness,
causing many designers to adopt liquid crystal displays (LCDs) as the preferred interface
for providing information to the user. LCDs are commonly used in cellular telephones and

20 portable computers, and are increasingly used in higher information content systems, such
as flat panel televisions and projection systems.

Although a wide variety of LCDs 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




t hrough a pol arizer 116 that only transmts |light polarized in a selected
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" Unfortunately, while being effective in providing readily visible imagingina -
primary viewing angle, present display systems do not provide secondary viewing image
capabilities that could afford various marketing and other information providing
advantages to developers and manufacturers of display systems, Such as LCDs.
20 :
SUMMARY OF THE INVENTION
A display system accofdingto various aspects of the present invention inchades 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 iltumination
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
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WO 01/ 95019 PCT/ USOL/ 18370 faci.li tate a prl mary view ng i mage and a
secondary vi ew ng I mge. kn accordance w.th one exenplary enbodi ment; the

pri rrary Vi ewi n nage conprises a variable image while the secondary

vi ewi ng i ma%R ises a fixed |rrage Mor eover, in an ex
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Figure 1 Iembadlmbnxsﬂnes&ohdwymdwmgnmage@ﬁngopﬂeﬁlefmdmugspdgalsdlesy@ﬂthqn Figure 2

is a diagramof an exenplary dis Iay systemin accordance with various
aspeét s ofactinatyof anyd D ma m@/ is a diagramof an alterhative
enbodi nent of a display system | n accordance with various aspects of the
present invention; Figure 4 is a cross-section of a prism sheet having

mul tiple sets of SUbStaﬁktﬁlescﬂﬁfﬂbN%Emei&mm@@d Figure 5is a
t hree-di nensi onal representatron of a primary viewmng i mage and a 20
secondary Vi ewiAhfore toigpleteunderstandiigy uftheprésentinveatienmiyebededntiyi ment of t he

present invention. DETAILED DESCRI PTI ON OF PREFERRED EMBODI VENTS OF THE
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speci f [ ed nctions. In addition, the di splay systens 3 WO 01/95019

PCT/ US01/ 70

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;
15 Figure 3 is a diagram of an alternative embodiment of a display system in
accordance with various aspects of the present invention;
Figure4nsacross-secuonofapnsmsheethavmgnnﬂuple sets of substantially
parallel surfaces; and
Figure S is a three-dimensional representation of a primary viewing image and a
20 secondary viewing image in accordance with an exemplary embodiment of the present

.

invention.
DET OFP RRED D OF THE
INVENTION
25 The present invention is described in part in terms of functional components and

various processing steps. Such components and steps may be realized by any number of
materials configured to perform the specified functions. In addition, the display systems



descri bed may incorporate various additional conponents configured for
providing . inmeging capabilities. For exanple, 'the present invention may
enpl oy va%(y? nt egrated «circuit conponents, drivers, signal processors
and the |i ’ch may carry out a variety of functi onsPGHUS183e cont r.ol
of one or, nore mcroprocessors or other control devices. 5 The present
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system 200 i nc es an 1 magl ng an | on system 204.

The i mmeﬂ@damtwmalesmgeabdmumawemganmymwmmeﬁfowur ed for

provi di ng [ rrages to a viewer. The illum nation system 204 suitably

conpri sedagk Wdo fevtelogierss aust mamyfactureghof dlmuyﬁemshwch magi ng

t 20 th |l e 206
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Fi gyres WmQOWW% m(ﬂhmmauonsystemzm The
imaging system 202 suitably comprises anysystemconﬁgured for provnd.mg imagesto a
wewer.Thexlhnmnat:onsystemZM suitably comprises a device configured for directing
light through the imaging system 202 to provide a primary image within a primary viewing
augle 206 and a secondary viewing image within a secondary viewing angle 208.

20 The imaging system 202 suitably comprises any appropriite system configured for
providing images to aviewerincgnjunctionwiththeilhxminatiod system 204. The
imaging system 202 is suitably configured to transmit and/or reflect light from the
illumination system 204 to provide a primary image within a primary viewing angle 206
and a secondary viewing image within a secondary viewing angle 208. In the illustrative

25 exemplary embodiment, the imaging system 202 comprisesaconveptional LCD panel 100
as shown in Figures 1 and 3. | :



Referring to Figure 3, for an inmagi-ng system 302, the first substrate 304
and second substrate 306 suitably conprise any substantially transparent
material configured to maintain the liquid crystal nedium 312 between
them PrefeV28I¥% Y he first substrate 304 and second subsSKTAYVVAEEO ar e
conf-igured with_the second substrate 306 di sggsed 5 adj acent and parall el

te the first suBeteringdo Bipyre3; forgnimaging sygem 302, the first substrate 3Miandh 312 in a

formed bet t he subsir at es. 304 . i 0t A ti
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substrate 304, and in the present enbodi nent the second substrate 306,

transhit | iadjacent andmaralielte thefirsfcbstrate3Oftito eqntaimthe liguid erystal medivm3 Exin304, - 306
can corrprise conyentional gl ass ut.i d in LCD.sv.stens,. of .an t her
appr opri at S*RfRrR Wenstgﬁﬂgégatﬁ 3&3’(# ézsﬂ‘th?’ ‘3%‘“?%‘8 ngméﬁgﬁ%&% t he
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substantial 'y transparent ectrode not n the substrates,
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| ight to pefeliderosdsortiom\of theliguidicrytal M8digim3M2l secondary . vi ewi ng i nages. 5
The liquid crystal medium 312 suitably comprises any known mediam capable of
reacting to electric fields, such as the electric fields provided by electrodes. within
substrates 304 and 306, to change the polarization of light transmitted through the crystal
20 medium 312 and thus through the substrates 304 and 306. For example, the liquid crystal
medium 312 may suitably comprise nematic, cholesteric, or smectic-type liquid crystals.
The imaging system 302 also suitably includes at least one polarizer 314
configured to transmit only light polarized in a selected direction. In the present
embodiment, the first and second polarizers 314 and 316 are suitably configured to
25 transmit light polarized in a selected direction. In accordance with the preferred
exemplary embodiment, the first and second polarizers 314 and 316 are configured to
. polarize the light to permit the providing of primary and secondary viewing images.



WO 01/95019 PCT/ USQOL/ 18370 Accordingly, the first and second pol arizers
314 and 3 16 may each suitably conprise an optical filter.. Mreover, the
first and second pol arizers 314 and 316 may include another optically
active fiWVOAM0®ch as a retarder, to provide yet a hi gREFUEYABI st for-a
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provide & prfnmary I nage at ‘a prinmary vi éwi ng angle and one or nore 10
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Accordingly, the inmaging system may _conprise any systemth operates as a
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204 is ¢ "&ﬁ?‘é’ﬁmgwe%"flésf tﬁ‘bfi‘?‘fegh?“dt'?ﬂ%%g ﬁ?%gtagf%%?ﬁlg‘lﬂygystem 202 to
provi de ' s ERACGr grejbdiion Rysnetisad {4 1ikd!| TheinBoiRdyelaini 200 méy Wi ng angl es.
1s For eggh%#’g%l&tahe |Iﬁﬁi—ngnati ng system 2104 maybe confi gur ed jt’o. provi de a
prinary gdieaiy dofpeisednlyiBsiging/systemtigt alloytsdigh(6 be dilecteddby ao iflieination ewi ng i mage
in a secondary view ng angle_ 208. In the present epbodinent, the primary

i mage praystedd4 topravide a pamanyjimage st § pEmary viewingangle ald ong o5MGT% conpri ses t he

| mage generated by the inaging system Fot em the primary

im‘afge maSFPRjementary ?frmﬁgfi fedge 9?‘%?“&%?%%@%%% 20 the |ike,

provi ded. | ﬂmﬁv d'%g | @Y that dpéRYds 38 a light valdé) oP b lightBlters tel | er
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information intended for the operator or user of the display system In
W&%ﬁ'&

addi ti-on, th&heilliminajing sstem 304 is eoufigured fopdiracting kight ¥, but may
Bnd or bR 208 tRiFEe BB edeh sPbIng Yo mulble s vRuinl Bt 0T 50
Of 14 Magepo R4 teiniifinatihg system 204 may be configured to provide a primary image in .
a primary viewing angle 206 and a secondary viewing image in a secondary viewing angle '
208, In the present embodiment, the primary image provided to a viewer within the
primary viewing angle comprises the image generated by the imaging system. For a
computer system, the primary image may be the text or graphics, e.g., pictorial logos and
20 the like, provided in a conventional display. Likewise, for an automatic teller machine
(ATM), the primary image comprises the text and graphics for communicating with the
customer. Thus, the primary hage may comprise the information intended for the
operator or user of the display system. In addition, the primary image is not limited to text
or graphics, but may also comprise a uniform image of brightness, for example, a sitver
25 and/or black or other color background, and is not limited to any one type of image

configuraton.



WO 01/95019 PCT/ USCOL/ 18370 The secondary inmage is provided to a viewer
that is outside the primary View ng angle, “such as next to the ai'inputer
user or behind the ATM custoner. The secondary inage suitably conprises a
constant i nEQVEMe| ated to the primary i mage. For exanpl e‘fCT’%ls?é“&Eondary
i mage may conprise the nane and | ogo of the conmputer manufacturer or 5 the
bank associ at edTh seigondaey mwsmyicgdmwewwg@ss Prisidefhe prrgay viewingaddi t i onal

vi ewi ng angl es, such that, multiple spansors, o e like feature

i nf or mat i o%“gl‘b SW%&M"? t°6'3ﬁ'%qnﬂ’8{)eﬂ\s§r &%%Mﬁ%@?ﬁgl@@é?ﬁn e present
enbodi nent : ‘HQ:!i-x‘é | iRt | ahHFHa' ty Qxatipdd, €M 204 IS
configured %gl e%‘%’g ategan ang tgﬁ%é as F}Jg%iotk%ep@npedeg%rn‘dgi m ni sh the

Vi ewi ng of thdRcdidhryamige ey ¢ontprisd e fameldd Topgd dfehe wampytebmbmsaturédoe pri mary
view ng angle and the secondary viewi ng angle may be selected according to

any sui t abltee bank assoéisted with thedT| cAdditinnalimpgasmay bp added foradditional of t he -

i1 1um natiopn system 20 ui tghly substantiaglly coinci.des with an opti nal
Vi teW| nlg ar’({ﬁ“@g&ﬂgg]ﬁé“?‘dbré@ m@"@é%@%ﬁfw%ﬂﬁ'ﬁ%gﬁ%ﬁ'%%ﬂﬂg%%‘ﬂ Oejl'[] y
optimal vie [ fg&hﬁﬁm’ﬁf m&@ss. si de
tE\e opti ml°%#mw%é@gmgg#ras an ngerﬁ%’g%{}g%@ghgl mni sh

si gni fi cantgrdideBby B ilSthinitéhg! @EMEWfM&ﬂ%ﬁaﬁﬁnglé feasinbt 46N nat i on

system 204 'to correspond to the optinmal viewi ng angle of the imaging .
syst em 202 impdde ondiminish thia viewirgef theiprimary viévdng imggengl e observes a bright,

uhi | d0bser ver s The By URGre=n M FHES FeBtFe Aot B FRpodsnt VEBRRABER | oui ng
9L, o Sl LS 55, A Gy ol USRI ST
harrower t hihelil@niRition sdteny 204 buitbly Eibbttntially cditiides Wittiafl Gptinid WiRWingA nar r ow
primary view ng angle tends to provide privacy from observers outside the
primary visegle oftheimdging systein 202. Ao ECBrigpigaliyexhibits AR bpticil yiewidg arglaat i ng
??/r;tgg;n t284 rraé, _co%%g?gg@%ﬁl t_gbl e ngt, ;ng;‘g%z) rovi di ng @Sthg\,: Hle;ﬁnt
croar) PR SR 5 G g0 e gl 00 o 0
or-more ot Wﬂlﬁxﬁiﬁﬁtﬁﬁsﬁyﬁeﬁiim&nespondtothe‘opﬁmalviewdngangle of the imaging
system 202, the user within the primary viewing angle observes & 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 narrower 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
embodiment, 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



7 WO 01/ 95019 PCTI USOL/ 18370 outside the primary viewi ng angle. Wthin the
primary view ng angl e, the hologramis suitably configured as a

hol ographlrﬁ &2&0 el enent configured to receive light over a broad’angle
and transm¥ Jreflect | ight over a relatively narrow B¢HP¥1/18850a resul t,
the hol ogramtends to enhance the brightness of light provided to viewers

Wi t hin t heutside the anwmpmmme,bhe@mms of light to.
vi ewers outsi.de the pri For exa ., W th ntary reference
to Fi gur e §bl "éﬁ%‘i’rg "E"‘éwg‘ga%ﬁée@mt %@W&?W‘gg&ﬁﬁ‘éﬁﬂang a primry

\z;lzg\cl)mrggnl:e W |s e tsc%l Wﬁ%je pri margﬁ%?o 8’% mag%é‘gﬁwtasd. b:an

viewed frgie kdﬂﬂ@idénﬂaxﬁé&@ﬂﬁ@ﬁ&ssdﬂl@ﬁtﬁlﬂw&é&b%we@%ﬁﬂfm@ﬁ@nﬂy vi ewi ng
cone 506. In 10 addition, the secondary view ng iimage 504 nmay be vi ewed

froma plummmmmwymmﬁwmywsmmmmmdary vi ewi ng
cone 508. The voI umeirl ¢c.viewing areas of . primary vjew ng cone 506 and

primary view FQt SEAmples ﬁ’&?‘%‘ydﬁfﬁeﬁﬁpﬁﬂ%ﬁ’%mm ehdi ng on

apeci 11 o i ikt iie Figh b Bl soZ i Aeforly lehilelite DY o,

t he secorigastratéd. VineibbatBaneSith (HYenibd Gireir %ﬂfe%rﬂnh@ ilbgPsRImgy © secondary
viewing image fromwithin a plurality of view ng angles, or may facilitate

a plural |hqmﬁed§@mplma§uwaemmgvmwmgaeglesewmﬂnd§uammmwm Iuari ous of
the pIurallty vi ew ng_ angl es Cont i.nui ng, theflrst |mage sui tably
nr i sestd Qmﬂﬁlt;‘?)‘l‘eﬁ?’\flgﬁ’ﬂlﬂe"g’%ﬂ“&‘ Q4 fay beyigped from Wﬂ&)’ﬁf‘ﬁeﬁ? des
substantl E!@H I| “B%E th|n 20
the prinmary angci @Q&% %ng t '%gérges roug | magi ng

system Z%niasy hbﬁmgeaﬁesos beddledi vafigusover al | di spl ay
200 is the image represente by the I magi ng&isigstem 202. Thus, the

i |l um natmmgmﬂspwﬁnﬁ@ﬂmpmmhﬁeﬁd@reatmmmm@mwlmﬁﬂ&mon system

for |IIumna|ngthe|nfor tion re dered bé |rrag|ngqcp em202
wi t hi ng tSReFli YicRipg angles ﬁ;l‘é ‘%@ﬁ the configured to

B S B SR St ot
phurality of viewing angles, or may 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. Beeause the hght passes through the 1magmg system 202 to
get 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



di mensi onal or 3-dinensional inmages:in.secondary (or primary) view ng
angl es. The 8 WD 01/95019 PCTIUS01/-18370 .secondary image is suitably
unrel at'ed t Otogjéd'pfornation presénted by the imaging system 202. For
exanpl e, the s&¢Mary image may conmprise a | ogo orconst anfCHESMARTO o pe

di splayed to viewers within the secondary view ng angl e, The, secondary
i mage is sutecomiay %%P&H“BVIW@% F‘H’rﬂ°nﬁ’ffge‘§§§§?¥ﬁ¥‘%m?aﬁ‘“§(ﬂ‘ﬁt%ct i on

Wi t h convenigd . LAl . 0 provide
one i mage. 1257 Lo st Tholnlity B0 cbhifleed 0@l il BeBHE AR 6o P 01
anot her angdisplayd8 tiviewérs within i sevdndiryReviiianglel TheBdcbMiary itlagyisGaiehbly t he
I mgi ng system 202 tends to be obscured to an observer outside the primary
vi ewi ng anggengrateddly ¢heholagnen, dusexample in eonpinotéon withecopwantionkhhglognamge, such as
a conpany name. or which is unrelated to the information presented by

the i ggngt“@@l%yﬁ G35 she hlogram fg pro | £ OR8 IMAgHEo arWe&F‘EQP"HBglPﬁE‘F &mented
t i . . A i E ' {. . 1
1 i mat i e R B £ er BRI A (TRRR o Y PRSI o o

Referring tgrodedbyethé imdglt shitdrs BOBRAE tobe Gbsthirell 3P A/ olsGVRY dutdide theul ti pl e
reflective, transm ssive, or transfiective surfaces such that a first set

of sur f acesprihary} Oideing angle, instdad] the bbsetvey repeivesithecdecdndarg dmigepsuckas aa second
set of surfaces 404a-d are _substanti al I!g parallel to each other, and a
varelatedsin theinformation

third set ofomagny pamesorlogy, which s thaimaging to each
ot her 0 Thoug{h t[/% present illustration includes only three sets of
surfa&es I n tz\No di nensi ons, the prismsheet nay be configured. to

i ncl ude any nur’@ﬁ%r 'cﬁ%%s&nﬁfmejﬂﬁst)%%ﬁ IEthERE 18 Prdviliedh prithdrfedd On. 20 Each
of the sets of sur a@gs 402, 404, 406 ig configuredeto Iélisp ay a different

i mage. For WMﬂB&mtm@mmmmamemeabﬁmred to
display a primary image within a primary view ng angle 410 of a white

light sour ceeetqrgth tmFigpe|4y the prist sheet 400 saigablysomprises

b
410, The outuelespeoR el of ibisBiGhS sihote S he Wik iRt o2, o5
ggrclz ﬁgﬂ;‘f;t | %02a\d @Y RibStaftiHIF palSlle] BFeall bilieF, ¥ sédofid\beh Of fHte 441G afeO T €CEI Ve the
: 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 inchide any
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 4041:!1aybe configured to display a primary
MemaPMﬁm 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.



| mage i nstead of the primary image. 9 WD 01/95019 PCT/ US01/ 18370 The

I 1lum nation system 204 nay be configured to provide nore than one
suppl ementary i mage. In accordance with anot her enbodi nent, the

i |l umi nat W18382em 204 can conprise a plurality of fi P&EF/USRHHEY
corresponding to a plurality of secondary. viewing angles 208, i. e., a
plurality of Thedlimigationgystem 2Q4rmaychercenfigureddo pravide mosepn pRat t he 5

W th T hemBplEeltaY iBge i Breagres e e oTet s TRRERE Mo by t ne
di spl F | | Nadafiy Gl th .
i : is3ma¥a?ﬁ%ﬁs@ﬁé?@%afgﬁdﬁwwggéﬁe&oﬂrﬁar aﬁ@'\fmﬁﬁa origénéggdg? cor(raespondi ng

t 0 seconggiviag\ingl¥d 208, icd) & phiralf Sfviewitlg &ipfes corfiped Wie4 mamitiinich chiasthe Vi ewi ng

angl es 208 could be included within the view ng area 203 of the display
syss em 1@or2épondingphurality offsecondary Niswing imeges do net4p intgriepy with theiviewingngl es wit hi n
primary view ng_cone 506, || .and seq ar I ew'ng c 08. reover, in

t he evenby pthems of the pHmaR,Yieying fmage ?’Qﬁ%yﬁ%%p%ﬂ&%gﬁaém i 2 LCD
systemis -no . - 'mlxilngﬂ? a0, g-ﬂgdg'%og%,@igwﬁ i tably

confi gur ed %%3?%@%%%@&% a gﬁ\in evm4§1%a§i mage to all wvi e\gvi ng angl es,

i e., tNgndgeddbiteBidhilig tSEdndany Aitvingrdagles 208a and 208ba Mazemerjadditiotiabwi ng | mage,
such as a f1 xed Fﬁr?gglgg regar??ess of the activity of any LCD materi al

wi t hin t kiewingmggles08 could be inoladed within the nighving arda203 of thatisplay sygtesly st em 204

b i tabl fi 1 | de.th dar | ewt '
oM | nuo 420, Fuctasg et RO, U PR e ineane B LAy TR By ot ei502, or
configured,t 'Q% % condary view ng inmage only with the operation
of the iﬂ%dgseg‘én%é&s‘%em %ges% Thus, in one exanple with a plurality of
secondary Vi eNfoRdvéri diRSevaititliad fHel prinaty)imageis hotquovided ssuch pd ifithed.CIX  secondary

view ng angles 208, a viewer may becone monentarily positioned at one or
NDr e secsystknr is not tamied g, Akejfluraingtivg system 20408y spitably toRERvideauses t he

gls u][ ?loi/vtey of seco‘nﬁg%irné lllﬂgﬁ%g‘g?l} %‘}8‘”1%88'8&‘;% fﬁs-»ttﬁ“éiﬁl n@ I.'_e \@%%np %airngage, such
enpodi me Mtcvide a secondary viewing image, such-as a fixed image, regardless of the activity of any

LCD ‘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 anglé;s_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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25 conventional hol ogram technol ogy may provide multiple inmages in a single
hol ogramto generate an appearance of notion or variable inmagery.
Similarly, nultiple related i-mages 10 WD 01/95019 PCT/USQL/ 18370 may be
pl aced on tWHRWANMbyus sets of surfaces of a prismsheet tdHEREEL ceived

novenent or change .as .fhe perspective of.the viewer changes... The

i 1 uni nat i H&YBE/&%%%E" m@uﬁﬁ?%‘tcﬁ“l“i‘ifﬁx°f£o"éﬁf“e‘be$§°§ ROSRYS) o £ ght
source. F amgé é,l;rﬁ'em;ei PiheVieWeP thaligas, De reflective system
such as a (r&[eofv%%??%/e %;%It%égéa or é) reeflect-i ve prism sheet, configured to
redirect |ight Teobundastingsyaeg204 may be sitgbly adapied ite any?Oaildbledight sonmagh t he

i magi ng system 202. Alternatively, the illumnating system 204 may be
transm ssi et exampls, the illymination syistet way bearpflpgtiverayeem; sughasmredetiver i sm  sheet ,

configured to transmt light received frombehind . the.illum lon system
204 £hr ou OB G AuEferY a2 rofiient e etige”

i1 1um nati | ) Nggkd o ; features
in a trans é@“ﬁ%@%?@?gﬁﬂé@ﬁ?%@%ﬁ%%%eﬂ?mﬁ rg’f*ggﬁiﬁg&magnd
transni ssi ggstéd 20 thiyBeitransibissive, hivh@s' @ fratshiissive Belogrgmsoy stasspaiditprismihe

I 1lum nating system 204 may al so provi de nonochrone i mges, for exanple,

bl ack and wheet, sonfigutgdag transatitdlight eegeived fom babinditheiBuminationsygtem 24 g, red,
green, bl ue or el] |l ow. Moreogver, the illuwm nating.system 204 al so be
suitably céﬁp?mma@mﬂe?ﬁwg@c BOver @%W&?W%, t he

i1 Tug nati . | | ¥qﬂmq°1§@§gﬂgﬁﬁ%ﬁw ? In an
arragbof colo %@ﬂ%ﬁb@?ﬁﬁﬁéﬁﬁﬁﬁg’%ﬁ?w%n I guration. el 50?11 nati ng
syst em 204 pegiideibofhl refiRtionard thaSMiRAH of Hliphtedufodiirbighithé Melging Gysténh202.

i I'lum nation system 204 to the imaging system 202.- For exanple, the

il lumination s¥heilummnatingsystpmi204 may aled provide monoabrayg imagésafpor epmple, adhesi ve
film305 for attaching the 20, hol ogramto. the second substrate 306. V a.
second pol QPF'EE‘?@&*GWWT?&&EH% Wﬁ?‘?f‘?é‘m%ﬁe%ﬁtw FSEBRNERS  the fil m

305 may be .1 . ' 1! t he
adhesi ve f i@#@g@&%ﬁ,ﬁ@%@%@g@%g&&%g@ %@W?ﬂ@gﬂ?ﬁﬁ gvgﬁ% t he
adhegsve f ramdic I Recdiigly, thsilhRinRSngMyitarh 204 caagiovide ¥ praharyrandif act ur e.
However, in accordance w th another exenplary enbodiment, the illumnating
syst em 303 sewodaty insiges 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. If a second polarizer 316 is included within the
display system 300, the film 305 may be attached directly to the second polarizer 316.
Further, the adhesive film 303 could include pee! sheets and the like to prevent the
adhesive from contacting other surfaces prior to assembly or manufacture. However, 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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25 an adhesive applied, such as, for exanple, one containing reflective
particles and the like, to provide a desired affect, such as a diffusion
or other functions. 11 WO 01/95019 PCT/ USO1/ 18370 As discussed above, the
di spl ay sYOURI the present invention can suitably pr8GTHEASHO; nary
view ng i mage and a secondary view ng jnmage. Accor di ngls}r/}, uch. displ ay

systens can phssliscuwsedghove, thedisplay sydem of the presentinvention o4 formati on and -

pictorials.. For.exanple. .in a | . N Lcation, a user

of the S%WQWB%WW%%MF%ES%% ‘rnjg/‘;'@gevm gAﬁ%J;:e_ (%{JJ d be observing

a prinmar Fisﬁﬁr?gsgétaﬂs sl PRSidetddifionad Altermlivéd St prvidin®infdimaial sad TESSages or .
| e

pictoria s, while.another observer. at a secondary view ng angle

woul d segpicrrials CRutdRinyple; iealappionather somll 88 applicationyv usepofithe system et i ns or
ot her commercial advertising. Mreover, in addition to, providi security

f eat ur es positiogestas thecpripnagy veywing angiaepuldhe observingA Prrsary HeWInEMESFEHncer ni ng

th ' .10 view . | e. For. j e [

coul d pr UGB 461 B raiie Bspase on oA g peile pRES Ak A0 D ) 120

reali gnegeag ' d'ngﬂ%dldjse@'&qub h&ﬁh@ﬁﬁg@%&ﬂ‘asﬁr&lﬂo&hﬂf erred primary
lfd 5 iﬁe %)r sent 1 nvention

vi ewi ng angle as been described above with

r ef er encpyllefinsd? otheCEGMnidryial advdatisingrividreovier) iveaddition ¢t proyiding aeuirityodi f i cat i ons
may be nmade to the exenplary-15 enbodiment without departing fromthe scope

of the pfeatissta sepandany revide ipformajign conperningiad pMARS ol ari zer s

| 4
G 10 or oniNRE B, Lot sfaale o AuGH Hegig g ch Ol BRb e B el TP o0 ©F

appl i catj atﬁ:%tﬁa@ Qkaer REAb L6 reflicAedor Fpokifioned in BETtObEROREI @I i teri a
associated wtTh the operation of The system Further, the information
cont ent e phéfkéred peiafiaiewingshgler i mary 20 i mages nmay conprise any text,

graphic or pictorial representation and is not limted to hose desci béd
herein. | n adBietpresent inveati PRGQMQW"B@@‘MHW t ended or
e

nhap
nodi fied for_use wth other nondes I spl ayi i L1 to the display
syst em ofmbiment, Hoyever ?ﬂgrﬁoﬁ%&?ﬁg@iy éa'ﬁ%”o‘?ﬁ%%‘%ges or
MOq) T i CalhONEindE Rithdth fRonPfe séopé b prevint iiventioll cRareRaplg thet he present
invention, as expressed in the follow ng clainms. .
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 anynumberoqurformancecﬁteﬁaassociatedwiththe
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.

12



12 WO 01195019 PCT/USO1/18370 111111111111211213121122222 41 11l * CL MS 5
CLAIMS W claim 1. A display systemfor: providing inmages to a viewer, said
di splay system conprising: an inaging system and an illunination system
wher ei n sai‘Hol"V?f(%Wanat ion systemdirects a Iight source 1FGHTOYEFHSaid

I magi ng systemto provide a primary image in a primary view ng angle and a
secondary inmage in a secondary view ng angle. 2. A disg ' | )

accordance with claim1, wherein said imagi ng system Mk
di splay. 15 3. A display systemin accordance with cl “mmmmﬂjmg}mmm d
LCD display conprises a first substrate; an LCD materisal c ac *
substrate di sposed adjacent and parallel said first substrate, said LCD 20
mat eri al bei ng cont ai ned between sai&é%& t substrate and said second

subst Pate; and an array of electrod applying an electric field across
portions ofwsalg. LCD material to alter the primary inage. 4. A display
systemin accordance with claim1, wherein said illumnation system 25
conprises q,r ef |Acfisplay@ydieh 6apeovidisginmdsqd 4 918028 said display system comprising:
11111112112121121211171212121111 PCT/ USO1/ 18370 5. A display systemin
accordance wi t hazimagingsystemandi n said illunination system conprises a

transmssive hoL:?&ummatlr o ion system, wherein said illumination system directs a light source

10 through said imaging system to provide a primary image in a primary viewing angle and a
secondary image in a secondary viewing angle. -

2. A display system in accordance with claim 1, wherein said imaging system
comprises an LCD display.
15
3. A display system in accordance with claim 2, wherein said LCD display comprises
a first substrate; . '
an LCD material;
a second substrate disposed adjacent and parallel said first substrate, said LCD
20 material being contained between said first §ubs1:ate and said second substrate; and
an array of electrodes for applying an electric field across portions of said LCD
material to alter the primary image.

4, A display system in accordance with claim 1, wherein said illumination system

25 comprises a reflective hologram.

13



6. A display systemin accordance with cltaiml, wherein said illumnation
system 5 conprises a transf mmun 7 A.display systemin
accordance’t,(%{/% @I aim 1, vvhe”mmmmm" ation system conprises a

pri sm shee A display Systemifdr trafsnitting vi REHESOABYes, said
system conprising: a first substrate; an LCD material; a second substrate
di sposed &d] ao‘ed@PMﬂSﬁp@n!aNceﬂda@amhfdamﬂ, whmnsmdﬂummmaisym mat eri al

bei ng cont ai n.ed bet ween d first substrate and sai d second substrate; and
15 an il | EATRESE ‘6%"*06@“% recting a |light source through said first
substrate and sar d second substrate to produce a prinmary imge wthin a
primary viewi ng angle and a secondary inmage within a secondary view ng
angl e, sa6.d pra diBplyy systed M &ordiiRe ith Qlalhd 1, wheYeld darfillemihatRE dyseidd sai d
secondary image being a fixed i mage. 20 9. A display systemin accordance
Wit clai m 8, comprises atrasflective halogramt i on system conprises a hol ogram for
directing a light source in said primary viewing angle and directing a

| i ght source in said secondary view ng angl e. 10. A rret hod for displaying

i mages toya vig r4 2 roviding a
primry %mgeﬁ%ypﬁgén'g%&g%mggﬁgﬁfg e, saerrheg“%\ide'%g H%%‘ngei ng at

| east one of %M?ﬁgegv\g §mage and a fixed image; and 14 111111111112111211111
11 111 | 01/95019 * CL MS * PCTIUS01/ 18370 providing a
secondary i mge in a secondary view ng Angle, said secondary inmge being
frxed |rra e 5 11. The m;thod Qf. claim 10, wherein said step of providing
pri e rﬁg‘li UStPTR 10 mmwvmmaﬂs PARPISES: directing a
i ght source m I umination system through an i magi ng systemto
provi de said at easF one of a variable imge and a fixed indge.

an LCD material;
a second substrate d:sposed adjacent and parallel said first substrate, said LCD
material being contained between said first substrate and said second substrate; and -
15 mﬂhminaﬁonsystemfordkecﬁngaﬁghtsourcethrougnsaidﬁrstmbstratemd _
said-second substrate to produce a primary image within a pnmary viewing angle and a
* secondary image witkin a secondary viewing angle, said primary viewing image being a
variable image and said secondary image being a fixed image. :

a
a

20 9. A display system in accordance with claim 8, wherein said illumination system
comprises a hologram for directing a light source in said primary viewing angle and
directing a light source in said secondary viewing angle.

10. A method for displaying images to a viewer, said method comprising the steps of:

25 providing a primary image in a primary viewing angle, said primary image being at
least one of a variable image and a fixed image; and |

14
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10 12. The nethod of claim 10, wher provi ding a second
viewing image in a second vi éw ng E! Il “'ﬂm H!Pl recting a light source
fromsaid illumnation system thr system to provide said
fixed i nageV® e met hod of claim 11 wherein said i ma 33
conprises an LCD display. .15 - 14. The nethod, of cl ai, m 12 V\,herel n said

i Il um nati on syﬁm@%%el%hﬁmmﬁm& , §8¢ %’P&‘W&'%ﬁ sm
sheet. 15. A di %R%da%ws%stem for displaying inmages to a viewer conprising:
20 a fi rst first transparent substrate di sposed adjacent and
paral | el sai d first polarizer; an LCD material; a second transparent
substrate being di sposed adj acent and parallel said first transparent
substrate, said LCD material being contained between said first transparent

25 substrate and said second transparent substrate; a second pol arj zes
di spoSed adjlacefhe mathod of dlaimdo, Wbﬁfﬂn%ééﬁ%OfPfaﬁ@ﬂ&%HF‘a@nge 5 -

e bbbl [18370 a array
of el ect r odPSIAGY Vigkying aqgle, n}i’gﬁ\/\%‘?‘%’"ﬁfﬂq\gﬁt@o%ﬁ ﬁ-“gf&ﬂ%% gﬁ Raid first
substrat e %ﬂinqmﬁ b %E‘iias%B ¢ bt d VAl inBige BR1A Sledf O
directing gﬂ? t so%ﬁgﬁg‘ %‘{1 sal seconloll pol ari ze?ﬂgesal d second
substrate, iggded LCD materlal sald first substrate and said first polarizer

to 5 provide a prinmary vi ew ng inage in a primary view ng angle and a
secondary vi ew ng image in a secondary view ng angle, said primary view ng

I mage bein |abI e cantr.ol | ed.b e _actiyi of the LCD

mat elf al ﬁa sai ﬁaga@m\) Wheren B@‘ﬁﬂ&'ﬁg %“Fﬁﬁgémﬁ?d%rdl ess
of the actiy ewﬁn@%né@@gﬂ?{lﬁghﬁlmné hé@smﬁbﬁ&ﬂkﬁd’ﬂlﬁ%ﬁﬁféﬂ&g&eﬁccordance
with claim® wher el um natTon device conprises a hol ogram

through said imaging system to provide said fixed image.

" 13.  The method of claim 11, wherein said imaging system comprises an LCD display.

15
14.  The method of claim 12, wherein said illumination system comprises at least one of
a hologram and a prism sheet.
15. A display system for displaying images to & viewer comprising:
20 a first polarizer;
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 transparent
25 substrate and said second transparent substrate;

a second polarizer disposed adjacent and parallel said second transparent substrate;

15



17. A display systemin 1th claim 16, wherein said hol ogram .
conprises a reflective @F@ﬁ ectl ng a |ight source back through
sa

sai d secog&(g@ r| zer, bst rate, said LCD material, said
first sub 2nd said fi rst pol ari zer 18. A di spl ay ByHp0HIE370

accordance with claim216, wherein said hol ogram conprises a. transmssjve
hol ogram f or a#hmﬁgewm%rm%m@m%mmssaﬁm hol ogr am

such that ,said source is focused and directed through said
second pofFtae M@é G”"ggs‘élﬁgﬁtﬁ P ubstrat e, said LCD material, said first
substrate and ﬁﬁhﬂmﬁz\t{?ﬁﬁieﬂ@faﬁim %%?ﬁ"é‘%%‘?%‘ i 5 (?Oﬁ‘g;e;or dance with

claim15, wherein sard prinmary ’y vi ewi ng
| mage COoMpdid Sekoritf substiafel setECD imaterfal) bdid £t RbstARChndR4IO GRE PoRGIeEto | MBgE. 25

20. A display systemin accordance with claim215, wherein said illumnation
devite cprovides@smaryviewing imagein a ptignary 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.

10 16. A display system in accordance with claim 15, wherein said illumination device
comprises a hologram.

17. A display system in accordance with claim 16, wherein said hologram comprises a
reflective hologram for reflecting a light source back through said second polarizer, said
15 second substrate, said LCD material, said first substrate and said first polarizer. '

18. A display system in accordance with claim 16, wherein said hologram comprises a
transmissive hologram for allowing a back light source to pass through said hologram such
that said back light source is focused and directed through said second polarizer, said

20 second substrate, said LCD material, said first substrate and said first polarizer.

19. A display system in accordance with claim 15, wherein said primary viewing image
and said secondary viewing image comprise at least one of a full-color and monochromatic

image.

20. A display system in accordance with claim 15, wherein said illumination device
comprises a prism sheet.
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