Q 9. N 0 V.2006 BACKGROUND OF THE I NVENTION 1. Technical Field of the
| nvention The present invention generally relates to an inproved tinepi ece

nodul e, al'so called a watch, or other device having a display. Mre

‘specifically, the present - invention relates to an inproved el ectronic

ti mekeepi ng apparatus which features inproved ergonom c and design
functionality, nanely, a dynanmically changing liquid cryst®9 N0¥p08y t hat
al lows el ectronically conBAOKHGROTNDOFCTHRIEVENTION | i quid cryst al

di spl ay el enents, a novel arrangenent of tinepiece conponents resulting in
a significant reduction the thickness, and an inproved nuneric display. 2.
Descri pti on ®ichRidaPFieRY &f the W datiymr i ety of electronic tinmepieces utilizing
liquid crystal display elenments for tine indication have been devel oped
with great commitechraiensinyeniiog genprally eflatentosan ingiresced rtispapicee impdplecales

i ndicate t [ | r ral [ |- t referred to
as a digi tghﬁ}le?jdwngagc?%%??ée?ﬁib%%%r%uge t?yﬁsl)ﬁ:?é, Még?gsﬁ).%%ﬁ(g@ ’ ﬁ%v%re¥eg hi oned
liquid cripgentiondiciiisatps af ompedvedt ¢lentionicwamekreping hppameprelkcntfedtisee i N an

anal og or t] . e-fo . existing liquid crystal - displays
used in ti’%@gé{%@eésrgdt}t% R %%yg%sﬁﬁ?e%ﬁ%on%gl : %n%l}”ead-gwgf?%apg C%al‘%é)“gtajli‘ ays that

general |y érastal disjddyatiat altovgr elyctapjpaly anntellel Roloa dhtingt O thedBdudd cAisAD fil ms,
bot h ext er nal a%ld refl ect iive are %#31 cally i ncorIForat ed. within_ such

devi ces whi'FHeY ERECYR, 2ROKT ATRREIROT RitrdmiesE sempanents resulfiag e significant ni t the
view ng . rediidiofShethickdss; And Aeintlireldatenifie digpigpr | y Vi si bl e. Col or
appearance of the liquid crystal display is introduced through the use of

colored filters, colored background lighting, and the |ike. However, when
‘t'he appear 2npescpibtisR bPPribSAkNCcor porated with such tinekeeping devices, the

colors are often presel ected and static.- The concept of having a col or
changi ng LCD i sA tvidymariehn o electronin timppieces BiiBdag ligsid caysthl Bisplap elehfntsot h

issued to %fr %i“ﬁrin&{:atﬁ)h'hagg bwgev%lopét? %Zth%?&t %QIX&QR% SI:.IBC(())ESS.:L lgl%ssat’ of these

. elettronic {imepieces- indicate the time in the form of numerals or in what is ofien
referred tovas a digital time display. More recently, the related art have fashioned liquid
crystal displays for electronic watches that represent time in an analog or conventional.
type form.

Many existing liquid - crystal displays used in timepieces utilize conventional
‘twisted-nematic (TN) displays that generally have a black on gray appearance. In
addition, polarizing films, lz_ooth external and reflective, are typically incorporated within
such devices which tend to diminish the brightness of the display and limit the viewing .
angles at which the display are clearly visible. Color appearance of the liquid crystal
display is introduced through the use of colored filters, colored background lighting, and

 the like. However, when the appearance of color is incorporated with such timekeeping
devices, the colors are often preselected and static.

The concept of having a color changing LCD is taughf in U.S. Pat. Nos. 5,636,185
and 5,995,456 both issued to Brewer et al. on June 3, 1997 and November 30, 1999,
respectively. Therein, both disclose having an LCD display incorporated within a watch
or other ai)parel item that can be adapted to provide various colored images on colored

backgrounds or alternatively providing a color changing capability that is aesthetically




r.espectively. Therein, both disclose having an LCD di splay incorporated

-~ within a watch or other apparel itemthat can be. adapted to provide
various colored images on colored backgrounds or alternatively providing a
col or changing capability that is aesthetically 1 09NOv2008 pl easing and
f ashi onabl e. However, these patents do not teach the technDéaowemsi | s on
using the new LCD net hodol ogi es and sol utions to achieve an i nproved col or

appear angRasdig 8xPaRkieahitd| BowehanGlehafaRald ddt kdaes theleSiniEd :
5, 828, 488 i ssued to Quderkirk et al .q)gn Cct ober a27, 619971 d??%ﬁsogﬁe)s a

ref | ecti Yenddharisrel(d? spsthgdologies ped tsplutipry theckievalani émpmvad aslon
reflecti glgpea@%@(;lj&ﬁgndg@gﬁég_%éleéﬁgcﬁﬁgﬁég)st ead of an absorptive back
ontig

pol ari zer 'in a conventi ona uration. However, no teaching is
provi ded for Usi nptent Nevad.828,488 isswedptooOudérkigk &t al.cad d@cteteargj ngobackgr ound

for watc r. .0 - rel. :A,display deyice utilizing the reflective
pol ar i ze?sﬁﬁ T g%%ﬁﬁﬁgngé@%s%% eﬁ‘e ¥ asrgcu rangigul is %]?10‘%936 ety 7 A2
publ i shepolfddmr vaueriaPandiBEBinstEadf ah allidativebask poldtzeOin sdohvent®h odp) ogy of
using a rer{iJ ectt.i ve_pol arizer in an LCD co}xéfi uration tqQ produce brighter
col ors b§PHIEEA e HOREVHAPY FeacTyRe {Sroyided T psipg ths gnaterial &or pradusineat. | s
taught. ddier ehianging padkgrud@for WathtSordilerBERAIADOVe a twi sted nematic (TN)
liquid crystal é.4r3 8nd a light- scattering |ayer 150, a polarized |ight
separ at or 160" USRIYN B7igsgtlizipg, the eflechyrgpoiarizer feterinhef the| 'WScpat@ imai e

ar r angedgufnegd it e o 924 d?ﬁﬂ%}jl@l}isihgﬁﬁcbé%—%g 2PRR IR, 1| diQlseSE ﬁg(rn_at r 160

transmts a linearly polarize ght ohent in a direction parallel to

/t he pagemsiiodgloey atisim refleginctrielaniagie an $iGikconfightatat ® Erodice dsightyr pol ar i zed
L, OB T i 9 o RSN, ol W88, i P
bei ng i npolagzer 188 graaged alsivd ex tviiehnenpdtic JUN) liguid airyse U0, echdtOlighti qui d
cryotel R B ARG PRS- S0i bl oLk,
li ght 127latel t80care abemgd undgpTNatneDagik D0, 1R, poldEba APt depsiibr 4661 i S
transm t'}igxgsn}itrs]; raofljrcf'egrl? %L)ﬁgizclzdel?gﬂtlcgg})onseg gir :? Eﬁ?erction parallel to the page being
incident from the upper side, reflects a linearly polarized light component in a direction
perpendicular to the page, and can upwardly emit linearly polarized light parallel to the
page in response to light being incident from lower side. When voltage is not applied to
liquid crystal 140 in a voltage not applied condition 120, incident light 121 is reflected by
the polarized light separator 160 and becomes white emission light 122. In a voliage
applied condition 110, incident light 111 is transmitted through polarized light separator
160 and is colored by coloring layer 170 to become color emission light 112. While the
A arrangement shown in FIG. 1 utilizes a reflective polarizer, no teaching is provided for
its use for colored backgrounds for watches or other apparel. ,
In U.S. Patent No. 6,008,871 issued to Okumura on December 28, 1999 discloses
a transflective liquid crystal display device using a reflective polarizer disposed on the
opposite side of the liquid crystal panel as the polarizer. The '871 patent provides for
devices having brighter displays. There is no teaching though to use the reflective

polarizer to allow for the selection of colored backgrounds for watches or other apparel.



160 and is colored by coloring |l ayer 170 to becone color em ssion |ight
112, Wiile the arrangenent shown in FIG 1 utilizes a reflective
" pol arizer, no teaching is provided for its use for colored backgrounds for
+wat ches or other apparel. In U S. Patent No. 6,008,871 issued to Ckumura on
Decenber 28, 1999 discloses a transflective Iiquid crystalpdygplogyg device
,using a reflective polarizer disposed on the opposite side of the liquid
" crystal panelingsotddecrpoioniicz efc csthigial & &nlnaqt:mgtthﬁnmétﬂﬁ%nfcﬁﬁmnﬂd%w“qﬁf

havi ng brlghter di sp| ays. There is no teaching though to use the reflective
pol ar i zéechpglogiqagy ‘f‘b’l““‘fe%"‘@@llf@é% idsiyicss. chi @lﬂg@llb‘ac kgnotmglace orlqunmhes or

h
enhanc A5 he 6P &P b, AR TieshE P YRR e SRTERB TR ol SaRblsR o

el ect r onlivrsteii theis fuloniopality Alkgrthe @ﬁlmfjﬂmap'lo%ﬁﬁtzﬂj/ Q6d KA colO¥Y BR&eteSUCh as
el ectronic tinepieces, are i ncr easin becom ng nore conpl ex ‘and diverse

in thei r’”‘F’GH&E“?‘bhsal’]‘ﬁ%}'mml'l%éhb $eEnp I‘W‘Y yinepiesec uNayathelesadihe gsinghyerconvey

di scret f 1Bl

R e s L R

conpl exithy cantbrf, ensct ofarsa) o iys‘mom citatenc t Tiuspinis efpealigoisdaifant thase walfchuse, or
fashi on_el ene Thus, it is i nportant_that a watch be

[ 1
conf ort &5 ‘é’“ﬁ@“ﬁ\}élé(rma‘*éezlft"sl Y 13 E lﬁ%"ﬁ%‘a‘io ¥5: aue fashiepables hiMerseyes,. ivBiceover ,
in the gdasiy %mwmcm&%;g isHACEEER ﬁn%ﬁ eisRita w‘gm(se'd'\gatgﬁt%ftﬂé{” | ow

priced watches that allow themto match ferent t erent
out fits.alldiwethsml @anatmhehffsmht watchbs g0 diffrketoutfits. aTkoeilos pakhtalandhis

- functional, ch that,c i Sp ngi olored, segnments or sinmply a
* wat ch di"éqlk‘\f,},ahr EO‘iﬂ“bfobta@ﬁ ‘Eldbzg'é'é& ﬂ %PECS @@‘F AifedisBlad cehaggings colgredat the

whi m of sthgeysEe Isu/attaouamhte P8 HEKE BsEPBE prebrogranimed slect
........ stOfieRSr SRy hSvABPUGR It CoRE HERY: BAEPDA preprograntned gegtionics,

SUMVARY oOF e hinVvENTE argtomer is thought to be very strong.

%



The present invention addresses many of the shortcom ngs of the prior art
~watch technol ogy. The present invention includes a watch enploying a watch
~face with- selectively changi ng backgrounds which is capabl e of displaying
two or nore colors while having a watch face that has reduced overall

t hi ckness and can be. nade to display unique optical effeftisN@h@ipatterns.
Particularly, the invention utilizes a watch face with sel ective
backgrounds conprising a pUMMARY ORYEHE INVENPODEri zes |ight passing

through to effegtively allaw out 50% of .the |ight t e passed qgn toward
the I'ayers bel ofte R Rrer i <fBRses 7apy P Botcotittescl sitafer ariapidly (1 oo
that sel ectechllopyr OThd @fesait ifo@mion Oincldésah esatfDeRpioy g 4 ivaidh fa@@ﬂﬁﬂfi nﬁ on
whet her the LCD.is_in. an "OFF" or "ON' state, spectively. If the light is
fotated, aSHEPUEEhETEoaEFRDRRds yygﬁf i 6&%?@)&0_%3%@31&8 {'f{e °F arre Splogt s the
pol ari ze | {6l ha¥vidg a Whteh 56 (A€ BaDledddRB ovahll BGEInNES: Aalcak be Rladl AYEEILher eby
directing the |Ip%ht back upward to the surface of the watch face. "This

provi des t WeayaPErel eHeds #dmaternsi rst col or, which is nanely a nirrored
gray color in apdidshiyeRROHVEERM ulifizdsNe it Eade SwiR L selcOh light is
then transm tt_eplal t#roagh the refl éjcltlfve 'poltari-azgrwpgysgieggﬁedg%gﬁ?gﬁ%smrd t he
bott om of ¢dmprisigat & holpmzes lewsr dhati prlarizee flightc pasvieg dhrbgls tr tfentivelFhdloli ght

refl ected o ' I | Kk rd to the.surface
of the. vat o e bbRg M 1o SRR oh o WA R DR e baisF 1T e 1 <
di fferent 4 ligudichetal disglay (LEDRihat sedectizelh adiare ot dads rioh eptates/poldrized light col or

changing | ayer..is positian bet wee he LCD,and the reflective polarizer
¢l ayer. The&%’(ﬁvd&?g %‘ﬁ‘gﬁ%‘f’%g"ﬁe‘g%r‘s jran @gﬁfgr‘}f s@ 8ggefefgﬁeé’ﬁwﬂy'c§-lttéﬁ]é@?ﬁol ari zer
: orI ret ?r d&dtaﬁdfd,ﬁkéﬂ%tﬁﬁe@oﬁin‘fzhﬁﬁy&dﬁ@ted;ﬂ&ﬁeaﬁﬂ th‘é}LGDDfeﬂgctﬁ ﬂiarpeﬁﬁ@@d Ili’glit hen is a
color fromthe visible spectrym The firsf col ar and, second color are
t herefore @PF\“@"@H%&’B“%FBW aré?cﬁgﬂgifh‘érﬁgﬁﬁ‘ﬁ?uag%uﬁatmi%‘da‘& tdhcch face
Wi th sel echirfge obaekGieh RS THis PRAIAS the Warsi e viRfa ERE cABESARLD is
i nvention, the utilization of_ dual LCD displ at%;‘l arranged in tandem on top

of ‘one anotdsly 2 mEEPd gray olpiasracimstepbosiment e Hithelight s noi pefated, derléght t5s. | n
one vari at i e et e HROEE B tivORRart Pl aSint REwH 5 dr& the \HoRtba lof the
' watch face which is a reflective dial surface. The light reflected off of the dial surface is
reflected back upward to the surface of the watch face and provides the watch face with a
second color that 1s different from the first.

In another embodiment of the invention, a color changing ‘layer is positioned
between the LCD and the reflective polarizer layer. The color changing layer is
comprised of either a colored polarizér or retardation film. In either case, the first color

* produced then is a color from the visible spectrum. The first color and second color are
therefore different to provide a consumer with a watch having a watch face with selective
‘backgrounds. |

In another embodiment of the present invenﬁon, the utilization of dual LCD

displays, arranged in tandem on top of one another, results in improved visual esthetics
g and ergonomics. In one variation of this embodiment, one LCD has the desired visual
display segments, and the other LCD comprises a color changing background. In another

- variation of this embodiment, the second LCD further comprises a color changing



di spl ay segnents, and the other LCD conprises a col or changi ng background.
In another variation of this enbodi nent, the second LCD further conprises
a color changing 4 0 9 NOV 2006 background with visual display segnents
which match and fill in the attendant gaps between the visual display
segnents of the other LCD. Additional display features caggﬁﬁn g d to the
background in other enbodi nents. Patterns, |ogos, iridescent c rs,

t hr ee- di nensj onal teﬁtureﬁ or appearances, and other interesting optical
ef fects caACHEOUYaRHN rauphdisplay |segmenje which majeh pod &1l inf the lneendBl payed i s an
el ect roni aRteén el bi8SlaPidaalchisREBRGML EBp. t hen numerous background _
colors are possible beyond just one or two. Still another feature found in
some enbodi mentsidifonalisphivelsatires can/arrddehioj the ackgrowel in otinf bigbsdahémmn of t he

internal qQARRRERLSs Hiadds: ki Lece he present invention result in a
significant reduc ‘lijén ' tﬁgbltgﬁ)c %egcsl@{eg%mrfaﬁgexgﬂ%ﬁ D APPEFARTSH e otheRer eby
enhanci ng ietheestigndntice! effectsivan badidddddo dle reativagial swefatd. NERLELED uidgs novel
configuratio |.S: i,.SeS,POSLtioni snmal l er sized batteries
al ongsi de ?%1 héeiecll-qj(c}%l clglﬁg?é%ﬁdﬁg? %frﬁémgﬁ'gﬁ\r}e%’i FEVRRE RS ndyselosre a | ar ger
battery i popdiicbeyodi fiscbhgortebi nd the PCB. This can allow for an overall

t hi nner watch without detracting fromthe

t hi nner novene %'Il an%?sul tin ( ) ing
functionality &/ re godginpienpe Ryehedimspise the GORPIFTINGNLOR ISTHE
DRAW NGS  Tiaeeln@ufifurhiail 41BS indShd @68 Potdna! At Hihsidet o thel HEschitNEQkLON are
set forth in the appended clains. The inventi oﬁﬁ%ct soglh}e, ﬁsg\i}\t/re}ég‘?n%més vel |

as a pref dpubidinn dignificant acduction tildhe dhiplocsss ottt abjenh timgrpiect,hdeedy - Wil |
best be ungderiRare Bymfoltf @R Eividiaf Ve |. o ng _ detail ed description of
an illustrat] ven(_gerrbOQi_r?e_nt en read In %g[l?ﬁ tﬁﬁé@fﬁ%g'n%%ﬂ?wﬁl??ﬁg&@&&manyi ng
dr awi ngs, Whemprsgs positionming two smaller sized batteries alongside the PCB instead of the
conventional arrangement whereby a larger battery is placed directly behind the PCB.
This can allow for an overall thinner movement, and resulting thinner watch without

detracting from the functionality of the watch.




FIG 1 is a schematic side view of a prior art display device;, FIG 2Ais a
vertical sectional viewillustrating |ayers of a watch face having

sel ectivel.y changi ng backgrounds shown in accordance wi th an enbodi nent of
the invention wherein the liquid crystal display in an" O:F"g?@gtﬁ]' FIG 2B
Is a vertical sectional viewillustrating |ayers of a wath1 PBavi ng

sel ectively changi ng backgrounds shown in accordance with an enbodi nent of
t he i nvention wherein t@ﬁmﬁwsﬁfg@ﬁgﬁloﬂmﬁml‘?ms ON' state; FIG 3A
is a vertical sectional viewillustrating |ayers a watch face having

sel ectivel y chalei neyebiekgesobeityed kbawrtirstia of dredmmerdiond ard setnfoshiodigrent  of
the invent yer. relnth | i UId crystal

di spl ay Wﬁgéﬁp&—@ws 191;1 eﬁlg%“—rﬁén lggﬂ?ié&ge‘)\?gr ? %eyk% 15 or’hgl ?fﬂ

i Il ustrati figthemypbyests aihd cadwarttades fthereof axilingest belueddrstoad Yy aBRRGCANE the

backgr ound hown ord nce n..embodi ment I nventi on

enpl oyi ng g“@ deéﬂ]e?agq%ﬁ(@ pigR Of %Q?@aﬂv«? ngqul"a?ﬂtd”%c,efl)fgffcgin WEBFERR  in an
"ON st at ewitfrtife ac3@npamyiag dentingawvheent i onal view illustrating |ayers of a
wat ch face having selectively changi ng backgrounds shown in accordance
with an al terffiﬁt.éiszewb@dfittims&de aéw ofiepiionaeisplay dewipt;oyi ng a col or changi ng
layer, FIG 4A S top nar . view of _a watch face made in accordance with
an  enbodi medtd onAt ket V‘?Tg%’itsf’ﬁﬁmﬂll wew dHpstiating layers of agvaick ifirethasingi qui d

crystal di sala@me@@an @E 8s %ﬁtﬁﬁﬁ{?yac%r@ﬂ{ég'\ﬂglﬁlgﬁlﬁﬁﬁ%mgﬁlo?r FIG 4B

is-a top planar view of face made in accordance wt enbodi nent
of the i nventthq)!ﬁvmﬁgp@@e@mthequLceﬁtaMmI@mwﬁ@FF’ i gfafed crystal display in

TN St at q lq NOV,2006 . FI G. 5A
Jerti cal *soctond Sl SERbath HEv LRt R S AcHtF e vy

selectively changing backgrounds shown in accordance with an embodiment of
the invention wherein the liquid crystal display in an “ON” state;

FIG. 3A is a vertical sectional view illustrating layers of a watch face having
selectively changing backgrounds shown in accordance with an embodiment of
the invention employing a color changing layer wherein the liquid crystal display
in an “OFF” state;

FIG. 3B is a vertical sectional view illustrating layers of a watch face having
selectively changing backgrounds shown in accordance with an embodiment of
the invention employing a color changing layer wherein the liquid crystal display
in an “ON” state;

FIG. 3C is a vertical sectional view illustrating Iayers of a watch face having

o

selectively changing backgrounds shown in accordance with an alternate

embodiment of the invention employing a color changing layer;. -

FIG. 4A is a top planar view of a watch face made in accordance with an
embodiment of the invention disposed in a watch wherein the liquid crystal
display in an “OFF” state thereby producing a first color; |

FIG. 4B is a top planar view of a watch face made in accordance with an

embodiment of the invention disposed in a watch wherein the liquid crystal

display in an “ON” state to produce a second color;

1
o




sel ectively changi ng backgrounds shown in accordance with an alternate
enbodi nent of the invention featuring an electrically controlled

.birefringence (ECB) LCD, and FIG 5B is a top planar view of a watch face

AT

P
Pl

made in accordance with an enbodi ment of the invention disposed in a watch
wherein an electrically controlled birefringence (ECB) #’%g\ﬁ@dﬂéw to
display a variety of color segnents. FIG 6Ais a top planar w of a
prior art watch face featuring . a LCD display; FIG 6B is a top planar view
of a prior arFlGc & &praipal jeptipt atepnglustraing Jayess pf @ waselcfeel bavi@ (i ndi um
tin-oxide) se vy thahoi [ TN =Yy of..thhe g s, In the

vi si bl e area %FE%ECDY Fl Cfﬁéiiba:as{grgﬁl\gdgr t@?(%:vg}‘lg dsle%:{cﬁjdﬁge \ﬁlehw%lnl %ﬁﬁes Fat i ng

| ayers of a wemkadiment of Hhg imygntiaye feapiring edny cletidendly ngpnbaliddy biefrigensahown i n

accor dance W@(?e}qd@gggi ment of the invention featuring a dual LCD
arrangenent; and FIG” /B illustrates an inprovenent in visual acuity

resul ting fropic.hsp ieapheRRl vw &f QUahich GR.AHHA G TBREddnRe il P! Y
arranged in accordance wth an_enbodi nent of the present invention; FIG 8
i s a cross-sedtbagimant vofetheofvantipm dispesel @i apwaigh dwlvarei @1 |elestricatyi ng t he
conventi onal REsbiidd Bt i tiepyis d I, t PCB, EIG 9A is
a |lateral cross-secti 5nalng{/nice\k/5%gfﬁqan engog?cgea{r%t 9{(%1‘&% hzg v%lr:]gtge%(\m?rnventi on
illustrating sB@cpevel configuration of the internal conponents of the

di splay and p r source; FIG 9B is a top planar view of a watch face nade
in accor dancefﬁt% is A P rﬁfad’I"ofﬂ'éwﬁ?cgé-@ﬁtfemﬁtli’%dlsﬂmstrati ng the

novel cont! OUrRS. s ¥top Blinar IS WP 8 priSP IR IR bisdlly IfiSraling Rhehviabfe POVe"

fSOUrCe; 7 ---- --------m S B e

etched ITO (indium tin-oxide) segments that are etched in the interior of the glass
in the visible area of LCD;,

FIG. 7A is a vertical sectional view illustrating layers of a watch face having
selectively changing backgrounds shown in accordance with an embodiment of

the invention featuring a dual LCD amrangement; and

F1G. 7B illustrates an improvement in visval acuity resulting from the
employment of a dual LCD arrangement in a display arranged in accordance with

an embodiment of the present invention;

FIG. 8 is a cross-sectional view of a prior art display device illustrating the
conventional positioning of the battery in tandem with the PCB;

" FIG. 9A is a lateral cross-sectional view of an embodiment of the present
invention illustrating the novel configuration of the internal components of the
_ display and power source;
"FIG. 9B is a top planar view of a watch face made ‘in accérdance with an
embodiment of the present invention illustrating the novel configuration of the

infernal compone_-[it of the display and power source;




d 9 NOV 2006 DETAILED DESCRI PTI ON OF THE DRAW NGS FI GS. 2A and 2B show one
enboedi nent of the present invention for an inproved color-changing LCD
“arrangenment 200. Wth this inproved arrangenent 200, displays producing
changeabl e col or segnents or a conpletely color changeabl e backgrounds are
possible. This is particularly useful for timepiece backgrounds,
particularly watch dial backgrounds. In application, inctaewty #ight 210 is
directed toward arrangenent 200. Depending whether arrangenent 200 is in
an "OFF" state wher ei PEEATLEPDRSCRBUEON OFppHEGRAWINGE FI G 2A, or in an

"ON state whergi se d,voltage, is applied, as .in FIG 2B, incident
light 210 is reﬁf’gc?é&“‘??gﬁp‘é‘? Pﬁﬁg‘@"r’b‘ﬁ‘fw @b hePresentiayention for ap ingrovedsecond
col or.  Spagérfohedihg/ LCPh@fankBméh 208 OFF th Shidtifproves hﬁﬁ’@cml:ﬁtgi@h, %;;9 oS

reflected as first color M Wien in the "ON' state, incident [ight 210 is
ref | ect ed RSIKEEHANEAPIE colon Sopmpats qr|a copplpiedy cplr fiaggeablebackmounds iee at

first col ofosdiie, Misqﬁmcuia:ﬂgmsef%ﬂ-@ori tﬁnéfﬁe%é%ckgrr%ggﬁgngzﬁfa%g%ﬁn&ialzoo in

the "OFF" state. The first layer of arrangenent ) l'ari’zer | ayer
220. Pol arlegkgroyndser 220 is conprised of material that causes the

transm ssi on ofy, L Ly - {: [ term | rst.
di rectionof i nclflégﬂfﬁf”{% r]#%egl%gé}g%ggE%g;ﬁcigéé%?#ég%%q%ﬁﬁter@ﬂl b@?ﬁ“d@g a
di recti on weatardiaogdnznt 209 ishe ahi 088" | syatp ohercinze dirst Volpdye iobplied, 4siinst

di rection. l,arizer layer 220 effectively. all.ows, about %.of light to
pass t hroufy (9’3%\7\/8?133%10%? 3*33%@!139&%,3390@ Hoge iy eprkip ’é‘ﬁﬂéﬁ'g#tzgz@@.dem

gpeci fi gal fight 21hei§ Te!ﬂaﬂsgzdxﬁchdaihgégﬁelﬂfmei 129{1 E%r%%tPQZ%BE&%dL%%QEEE
directed op t i qui d- crystal display _layer o

‘conpri ses gi’eﬁg.ﬁ\ggﬁ}f’ ¥gn iy | sSttRalggiosy lighk fétif@ﬁfdﬁ fastropjos 242

nemati ¢ ( TWheh intHé €OR? &iﬁt%,aihcid&{tllﬂgﬁ@zfﬁg:lﬁhe&&ﬁés%eé’&ﬁﬁ tfloP2fd, first voltage is

applied to LCD 230, the now polarized incident |ight passes through LCD
230 and is twi shedfugngdinddG. dagiocarsive ot filsecolorddtineidint &ghtfA10 &t pasiedect i on
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polarizer layer 220. Polarizer layer 220 is comprised of material that causes the .- -
transmission of linearly polarized light of a predetermined first difcctign.of incident light
~ and absorbs lincarly polarized light of a direction perpendicular to the linearly polarized
light of the first directioh. Polarizer layer 220 effectively allows about 50% of light to
pass through onward toward the-lower layers  of arrangement 200. Specifically, the
transmitted light passing through polarizer 220 is directed on toward liquid crystal display
(LCD) layer 230.
' LCD 230 comprises a polarized light axis changing element such as a twisted
- nematic (TN) liquid crystal. In the “OFF” state wherein a first voltage is applied to LCD
230, the now polarized incidcglt light passes through LCD 230 and is twisted about 90
| degrees to the predetermined first direction of the linearly polarized light.

PN

The now twisted polarized light is then passed onward to a reflective polarizer
film 250 Reflective: polarizer film is discussed in detail by U.S. Patent No. 5,828,488
issued to Ouderkitk et al. and is incorporated by reference herein. FEssentially, the
reflective polarizer transmits light having a first polarization orientation and reflects light
having a different polarization orientation from the first. Therefore, light 210 passed
through LCD 230 in the “OFF” state will be reflected off of the surface of film 250 as the



film250 Reflective polarizer filmis discussed in detail by U S Patent
No.- 5,828,488 issued to Quderkirk et al. and is incorporated by reference
"~ herein. Essentially, the reflective polarizer transmts |light having a
first polarization orientation and reflects light having a different
pol ari zation orientation fromthe first. Therefore, |ight %18 @a?gq%ed
through LCD 230 in the "OFF" state will be reflected off gf ﬂ rface of
film250 as the 8 - - -------mmm mmmin oo 0 9 NOV 2006 orientation
of the |i ghientsiontf therlghi shdf froh thitef tefreBativey polpideafiing @80 f THerre2RRd The
reflected ,.lLight is then ssed back through to th urface of arrangenent
200 as. mer ity et Bt e R RSG5 R whre R rRB R Rk bitor ed. i ¢
W || appeazi2asAlihouph oiite digha2kois aisndolofdd, &.willsippssehay adbierobdd Hasfd:&Ghi Ve
pol ari zer film 250 Ref%\r?ring ow to FIE 2B, with LCD 230 in the "ON'
state wher@PnsyeDdis yreligeiveglanre Updfed to LCD 230, the polarized |ight

passi ng t hr oughrdsGRin2 38wWol FIQN B, Reith LEDSE300n A% FBd” QGRULEELn hNeLdhg " OFF"
state. As the LCD segnents are turned onl second vol tage applied),
r

i.e., a
they will Ydege bewphed 19arQ@P 1289, the pelagzed i@ﬁvsmssinaﬁg@:ahfuﬁlhé% pdl sxtibzed | i ght
and wil | . i - “ ¥ re, t [ i ght reaches
reflecti vg%)%f(g%%agr&%é% lgg%c, (?-ﬁlg %%tlg.e%sﬁggl)os?&{lﬁgé %éﬁﬁgdvh “wét ch t he
pol ari zat i sporsk volfagk mppB@l) s they ewillhtheh i ighomdb paratidt tobthe nranehatheg ahthewi | |

pass throu film25 n.to. | ayer . Layer 260, .which is.disposed

beneat h fi'% %%6 hgﬁt a%rd (r{‘él}\lgné)ﬁ%o te%ol,%g%gs]‘ge%@ﬁév Fibfhe pé?f?ﬂllzﬁcfh@‘élr FES surface
such as a mfitaiveiobirizer Tilen P50gdic Macitvg dflioligh Wil hayethe3R0risitionkgs the
«surface of .. layer. 260. ..The light is then ref]ected back through the |ayers
“above to ’E‘é‘bg%ew&"&l‘g? Béﬂnﬁaﬁﬁgt B IO a&Bﬁ@’érPa%? ougy filp 2of} orpto lpyeght 214
wi |l be as2e0hd ayer 260C @hich is URpeved BRI 2510REIMAEnRRP YR, X 4 PARAIRENt 200.
The col or of layer 260 can conprise any color in the visual Spectrum

Al t er nat i vAIKpr cplatedrsutiens seestiavaichdiple Eherlight resgnafiraveh folguer 26ltwwmiliest ed
thereon eif,Behr A9k 200.1 find l%ﬁ{ ﬁ%&gr&ﬁhtgt%bzét% tﬁ'ﬂgﬁ%'ﬁleaﬂgerg Bolles6! 0se an

~arrangenent 300 that 1s simlar to those In
become colored light 214. The appearance and color of light 214 will be as the surface of

layer 260 t6 an observer above arrangement 200. The color of layer 260 can comprise any
color in the visual spectram. Alternatively, layer 260 can have a textured design or logo
imprinted thereon either alone or with a selected color.

FIGS. 3A and 3B disclose an arrangement 300 that is similar to those in FIGS.
2A and 2B with the inclusion of an additional layer. This additional layer is a colored
polarizer or retardation film 340. As with the examples discussed above, incident light
310 would ﬁass through polarizer 320. Thereafier, the polarizéd tight would pass on to
LCD 330. In the “OFF” state wherein a first voltage is applied, as shown in FIG. 3A,
LCD 330 twists the light about 90 degrees. Unlike the arrangement shown in FIG. 2A,
the light is then passed through the colored polarizer or retardation film 340, Particularly,

£,

film 340 can comprise a colored retardation film for adjusting the obtical phase difference
of the light or a colored polarizer. With film 340, ccrtaiﬁ colo-red elements of light can be
selectively absorbed and transmitted through to the succeeding layers. The light now
reflects off of reflective polarizer film 350 and will project upwards toward the surface of

arrangement 300 appearing as colored light 312, which matches the color of film 340.



2A and 2B with the inclusion of an additional |ayer. This additional |ayer
Is-a colored polarizer or retardation film340. As with the exanpl es

di scussed above, incident light 310 would pass through pol arizer 320.
"Thereafter, the polarized light would pass on to LCD 330. In the "OFF
state wherein a first voltage is applied, as showmn in FIG 3A, LCD 330
twists the Iight about 90 degrees. Unlike the arrangement ghqmv poisFl G 2A,
the light is then passed through the colored polarizer or retardation film

340. Particul ahyhe “®N1 RaBARhEERN £ MFPhd SEltage GOIPIiEd 1 ECRY 350! Béfﬂ:t di fm for
adj usting of the I'ight or a colore

ll;l{%gﬂ%ot I C ﬁg}?sag di fference
pol ari zer R “3 R ppsies te by referizee ROHP Wargs and; thipugle 16 Thaso
sel ecti velwinahs ok ke’n@nsh bEiRpTRatdead THY Aughs tifent Eﬁseﬁuﬁﬁ:&%ﬂ dtHQ H%Y%rs The

light now reflects off of reflective polarizer film 350 proj ect
upwar ds t dwéarget srerekidatiae 8lm R340 withdiide palpt cheog: faﬁfp@aﬁﬂt@vasp‘)bukmfﬂnl l'i ght

312, whic t I 006 In the " state
wher ei n amssggé% géo‘lt‘%hgaéfgglcg%ggg hTt gg&téﬂ@&%ﬁ 5@3;\5/ BOIanza“IQPé.f %B,

i nci dent [filghtheglight papasesl thiough ¢ layel musmnng'sme reftacavelsiafde bhibeugher LCD 330
w thout it kN changed he |i t hen pas rough the
col ored 'ﬁFOl éhge%ﬁl h?%%ggeggg fkgﬁ '?%?ﬂ ¥ fwbg E?CPE‘%CSP%?GS%MB% t owar d
reflecti vérm@msarme afid ¢ator c3%ight 3Ad wobkl KH’dseliHraﬂ(icﬁﬁc afrfat:@ 8f ﬂayéibﬁo figpect ed
toward fil %350 tches ol agdoﬁ on of the I s passed

‘through t & PYyE? E?)ag? T?Fli'f it thegrddition @@Wé@% C@*“fd%hght%?@rand The
light is t31¢|&axf Qipe@iCdsRirhas kolohy 214 i ﬂ1@¥§ﬁ£ sﬁ&&t{ﬁ ats% Q&E@ or ed

Ilght M  The appearance and col or of |ight 314 woul e re | ective
Lsurface oforediais agpp cplgr Gnirrosed) and @ seaensl/wate as m@mtm@oa thwxammdse

addi tion Qfesédﬂemfg’IAﬁGS39Aoz{lﬁd2]# Speixta{%?e Miboror b ligtB121ebird Bpeaé T erent

colors selected fromthe vi sua m’'as oppose havin ®state as
no col or (@ﬂﬁh@@ﬂ)ﬂ%@hﬁ%%&@ﬂ&%ﬂaﬂe as W|th coI or I|ke |n t he exanpl es
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display with dark segments on light background, this variant of arrangement 300 would
appear as a negative display with light segments on a dark background. Using this
variant of arrangement 300, polarizer layer 320, LCD layer 330, and bottom reflective
polarizer 350 can be rotated with respect to each other so that incident light 310 passing
through L.CD 330 in the “OFF” state will have an orientation such that light 310 will pass
through reflective polarizer film 350 to layer 360 to sirike its refiective surface. Thereby,
the light'reﬂcctcd to an observer in the “OFF” state will appear as light 314, which is the
color and/or pattern of surface 360. In the “ON” state, light 310 will be reflected off of
the surface of reflective polarizer fitm 350 fo reflect light 312 to an observer.

7,

This variant arrangement in the orientation of the polarizef layers can also. be
applied to the arrangement 200 shown in FIGS. 2A and 2B. Utilizing this variant
arrangement with LCD 230 in the “OFF” state, light 214 would appear colored and/or
patterned to an observgr as light is being reflected from surface 260. With LCD 230 in
the “ON™ state, light 212 would appear mirrored from reflecting off of reflective polarizer
film 250,
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layers may be rotated in a conventional manner. Rather- than a conventi onal
positive display with dark segnents on |ight background, this variant of
arrangenment 300 would appear as a negative display with Iight segnments on
‘a dark background. Using this variant of arrangenent 300, polarizer |ayer
320, LCD | ayer 330, and bottomreflective polarizer 350 can be rotated
with respect to each other so that incident |ight 310 pas§iSn¢dV 28ough LCD
330 in the "OFF" state will have an orientation such that |ight 310 wl|
pass through r@sfpetgingy Bdile: Beein 1 liarmsoarangenge 0860 the emboditkent)i t S
reflective f r t he
"OFE" st at telr%\%mét%tl%gg%npéeggﬁﬁ %Q%red Q}Jcﬁ%zleﬂ Q%\Xﬁ‘#g&la?%fsg%cbﬁc 319)1?,@‘?[1 y[,gi) %@t tern of
surface 36@nd jupder [the fbmlasz{atﬁﬂ arj ighton@1idstapdes, tb@t(meﬂdlmzbe&l)oﬁsfelfoﬁay t he
surface of C o reflect light 312 to an
observer. hj%s)J I%JAOY&?&)@&&%F% te‘fi# MQ l%%ge pc‘))rlanznt ation of the polarizer

| ayers can al SOFIGR® 4Aamﬂ|4]hdis¢l@setdmeexampbrtg“amth ﬁﬂ&;@hﬁ%n&ﬂgexﬁbr@:‘»ODZA and

2B. Utilizin | t wit CD230 the "OFF" state,
light 214 Q‘Efgﬁ"t&‘% 33’8 F‘“%@F@r Hg’%ms A “baé‘f“[&" § 2t as‘béﬁ‘rw’r anglog] j ght i s
bei ng ref | palded2d diggbsediitione tred0ffaceWtiiicel 43D F3QAdjubk thé P&bitidaNbt LakR%S0, o! | 9Nt
212 woul d ap peﬁgﬂgiorrored fromreflecti glr%roff of reflective polarizer film

250. 10 - - controller £30 may be groyedpd Spyoreammpist %e}?@tIWWHOhhebaqmoundwcm
alternate gf ;80 g r&bnéﬁ%w%r iemsyhRrg rb%%wdedtfbﬁefaﬁl@)ﬁé dﬁ (@Bfé%%@%or

col ored pol ari zer ' ayer 340 may al so be placed above and under
the top pothaeughdhe ByGs of the watohdme (rlﬂtsd@amé allawsefor thp pﬁmblacntz)éa p&2ori t sel f

si mpl y ﬁ'ﬁ?& Av i Ra[nﬂgm% e{o %?rt &Qﬂh%ncﬁ 4?@%'&{ & ol na,rglﬁ?zf %g' G5 4A

énd 4B di sc an exanpl e o I ZzI ng &art B
descri bed @bodieatt bmeF| GS. 3A and SB. A watch 400 has a watch face 410 with

anal og hands 420 dISpO ove e ace.of face.410. To adjust the
position of han ?i %‘Rt Vﬁtﬂg garcez%ﬂ?‘ﬁa@ﬁ‘ﬁé O;B‘Foﬁ? déﬂﬂ]fso‘?‘a’@Rllaﬁb‘ls . To
~ selectivel a@hiﬂtdddsm@ hﬁaﬁg&ﬁi&ﬂr J0REFDO) 3N, Therefore, the LCD in watch 400 is in the

~ “OFF” state. Therefore, color 412 will appear as the color of film 340 because the

incident light will be reflected off of the reflective polarizer film 350.

With FIG. 4B, watch face 410 has a second color 414. In this example, this color
is achieved using arrangement 300 in FIG. 3B. As such, the LCD in watch 400 is in the
“ON” state. Therefore, color 414 will appear as the color of surface 360 because the
incident light will be pass through reflective polarizer film 350 and be reflected from
‘surface 360. Although a watch is described here as an example for utilizing a background
with selective color, other embodiments utilizing these arrangements are possible.

To control and facilitate the LCDs of the above embodiments, known electronics

- are understood to be incorporated as needed with the invention. This facilitates the color
changes of the background and the controlling and driving electronics needed for the
watch, These electronics can allow the color to change a predetermincd pattern or

- frequency, such as switching from one color to another ever); two seconds, or giving the
user the ability to select and statically display one of the colors.

Referring now to FIGS. 5A and 5B, in an additional arrangement 500 of the
embodiment of the present invention, an Electronically Controlled Birefringence (ECB)

LCD 530 is used in preference to the conventional LCDs 230 and 339 of arrangements 200
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'of face 410, a control actuator 432 may al so be pfovi ded for example. A

hol e di sposed through the |layers of the watch face (not depicted) allows
for the placenment of a post for affixing watch hands 420 thereto. Thereby,

‘wat ch hands 420 can be noved accordingly to indicate tinme. As shown in

color 414. In this exanple,

FIG 4A, watch face 410 has a first color 412. In this exanple, this is
achi eved using arrangement 300 in FIG 3A Therefore, the 0CHNOW 288t ch 400
isinthe "OFF state. Therefore, color 412 will appear as the col or of
film340 berd M8 reprectivabi d&MB LIGI¥hmalwis| vsche ametleedt ditldtd nafipthie the
reflective |.Z, L :m j I B, . ch ce 410 has a second

WRIifnEeEe bt I 1§§8ﬁtla}s{v%2?f(§?’n%git§e %%‘%1{\‘%\%8;@8 ’ﬁﬂ@ﬁw&iwﬁm 300
in FI G 3B.eletgicsiidé compresed GDinitermaditacholBfes] the IBCR DED chn Shhitrad ¥t Blor of

Ther ef or e, r 4 | appear t he col or of rface 360 because the

i nci dent | i‘%‘ﬁ‘%@ﬂ\?&tiﬁfﬁ%"g J?)’IS‘Q%‘P%D%%’B Y ?E%E%’F?Fég%&ﬁrt? Satvif fifreatmiotnd bo
reflected fonoie displayace t366s BB houghida wekQhpdgi8eSes) 9@%43%%@@,89”.
example for ptilizing a background wth selective col'or, other enbodi ments
G111 2ing CALETERETBENER S Sreendeskiipblass. THiTtom cobredrmslaios] edate | ho
LCDs of t heefdais aflVRAGHIRA m 1RAVRaFhESEd l%ngéP a[g{uﬁxlcg %%%I?(?Iﬁsce) t?lgtiﬁ?%?e

i ncorporated as needed with the invention. tates

changes of “EPPlh R IEGRGHHE difigranh colos neariativn. nThandEGBI LRy &t eapablniof s
needed for 4 h&din¥ahClhtire! BESE: & (oTal Mok -allow the color to.change a -
pr edet er mi rlljréd pﬂalt fern or Q f requg(?\l%{/s, Qgﬁ@h&gglg%ct?ﬁcl“ﬁﬂ"fr B‘?f@“téc?ﬁ%r to
anot her eveeyeration ofe phuidity of oglovichgiceshbor ths dackighmndbiattiet Yhaaoths 8ingtd  and

~Staticall I the.colgrs.. Referring now tq FIGS. 5A and 5B, in
(o adant i o REbaK B 8 oS! TheeloiEh a0 B modisieg fosorraticabnt; on

an El ect r omr @ahdey’s Seladtion|prathcBh rselectod gEI0E &t thEHBme it vaRBds Br Pr%ﬁgcci;p .
preference to the dﬁﬁnv ntioRr}:aI L(@%% Q and 330 of arrangenents 200 11 0 9
NOV 2006 gﬂ](ﬁ'o%‘(%a_, eLpeces Sy gD L _tFﬁilR’@s use of an electric field to
nmani pul at e the Wiikeblif@ad@retientshf: sdnbiilfl sied 3t Rbms @br@éigeq;0!t9g%s ehg,

orientation Lthe liguid crystal wwth an
n‘O?“E? voliage rﬂﬂ/, “ON”X.'oltage = 4.0V), it is understood that the voltages required to

trigger an “OFF” or “ON” state in a conventional LCD or ECB LCD need not be precise;
but rather must be either below or above a particular voltage threshold. Thus, the -
voltages required to trigger an “OFF” or “ON” state in a conventional LCD can be varied
across a spectrum of suifable intcrmediate voltages. For eXample, the first voltage (i.e.,
the voltage required to trigger an “OFF” state) is not a specific fixed voltage, but rather a
voltage within a spectrum of suitable intermediate voliages. For example, in one
embodiment, a first voltage could range between 0.0 V and 0.5 V. Similarly, the second
voltage (i.e., the voltage required to trigger an “ON” state) is also not a specific fixed
voltage, but rather a voltage within a spectrum of suitable intermediate voltages. For
example, in one embodiment, a second voltage could raﬁgc between 3.5 Vand 4.5 V.
‘While the arrangements described above for backgrounds with selective color are
particularly useful and desirous for watches, other applications are possible. For
example, display signs, clocks, and various novelties could utilize a background with
selective color. Further, it is advantageous that the background can have an iridescent
appearance, unique patterns, and/or three-dimensional appearances to provide a variety.

'Additional displays for watches are possible wherein watch face is broken into segments.

12



electric field conprised of internediate voltages, the ECB LCD can contr ol
the:color of the reflected light. Varying an applied voltage causes the

LCD to exhibit different colors on the display. A typical ECB LCD with

- change bet ween t hese

Prics

Reutral polarizers may be used to produce colors ranging frompink to
green to dark blues. Different col ored polarizers, colored_ reflectors, and
retardation filmlayers nay also be utilized to produce EcH 4 ¥PX MBat are
capabl e of IArg‘ienerat_i ng different col or variation. Thus, ECB LCDs are capable
of provi di gshawnéﬂtﬂﬁe Parranosxagmio Pt aivatel A8% mdizings the| arangonant &M Thi s
perm ts t hgescHBRERATARBAO thedwRENERE it 2o B UeQheRlPinfE @g,,#h ;nackgr ound,
r at her thanestche sinrrpl e choice bet vveea%’ or?e oﬁg['tl}lsxo_ col o?gi.c eog(ih‘ogg'? oni cs -
may al so beolptsdisearaents or hapsnags 6%al-p80fo Mercovesartiliging eh &1 bEDEBbEMTE a
sel ected c@lQf Aind DSl I ' t I a _spooth gradation
ek e Rk PREEIR B 8o KOl (R U PHEHASR: T PR a
general | y $teavateh fage.t erns of precise voltages (e-g., "OFF" voltage = OV,

1 gger an crel@ie gt L0 Ao AR AR ROt ot be
precise; Bl isrshbwewhinhsinclbéeseint D digitabdisplay 8DVEhadipahg b MUWoalpi¥Ql 4 age
threshold. Thuys, the vol es requir to triqger _an "OFF" or "ON' state
ina conyeFﬂ“i”g‘r'i%l|‘)th5€:%’“‘&‘};{?¥1£ Aot 24 o2fa &g@h 6208 R0y bk e commioely
i nt er medi atgfervedl boages. SdodlenEKBPDRplayNE The 3iSepBbdt ypl tage

e

34D GlspRy i
required to trigger an "OFF" state) is not a specific fisgeﬁ 1%/8@?%9 , but
rather a tovenigmahtechnglogy shewby kY asupsedbioeformt dphrodinatie letishst agles. For

. "2 o ; c ol ,0. 0.V and
AT o Bl STRACUERRIe, Sulchitto VRHRAORARIN ek A0S BELRS] 0D V o

¢
%,

—+
et

0.5 V. Simlarly, the secon e

trigger ansegiNntedrdispddy §28bpdhargertbe TN Bgedictystals andadakevtht T:ge, unbuibt goat her a
vol t age wi f;hi { f suitable inter | at ol tages., For  exanple,
in one e_rrbE) #%%t?ggo?ggg%l MPol't Bge t@%@&&“@ﬁg@"'b&%a&?@d@éPWfH’. 5 V.

Wil e the sepmanyeatterhs chatcs ividd \akbioyeof alphhmelege duras il tsymbekeckive col or
are particul aql)yPuse[yul aoi]d desirous for watches, other applications are
P EYSBE

possi bl e.. AP &y Biegivgment i a%ﬁ%é‘%ﬁfs‘%d%é?w@s coul d

utilize a bagikelyoapptling 4 Yoltagetortié bogmehip@ern (LU)rE8Is inlthe lefiedgi*ant ageous
that the -backgr&ﬁ'glﬂ%? trl]ae Q)?p\fc%l ?'_,r(ljﬂ Eiiiggtglsv(\:raetcr:]ﬁ displays either black segments on gre
grey
background (i.e., positive display) or grey segments oﬁ d black background (i.e., negative
display). However, to enhance the maﬂcetability and functionality of watches and other
consumer items incorporating digital displays, the ability to effectively exploit additional
spectrums of color is vital. _
The previously mentioned Brewer et al. 'I85 and '456 patents teach
methodologies for incorporating a color changing LCD into a timepicce device. In
- addition to combining an analog display with a color changing LCD watchface, the
Brewer ot al. patents further disclose the combination of a color changing LCD with a
digital time display incorporated therein. However, using a single color changing LCD to
both display the digital readout and serve as a color changing background has several
inherent limitations which correspondingly detract from visual acuity and aesthetics of
the display. The limitations inherently arise from the process by which the LCD is
constructed. For example, the lines used to connect the different LCD segments are

etched in the interior of the glass in visible areas of the LCD using invisible etched
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appearande, uni que patterns, and/or three-dinensional appearances to
provide a variety. Additional displays for watches are possible wherein

watch face is broken into segnents. 12 0 9 NOV 2006 As shown in FIG SB,

'
S

i

in an exanple of a watch 580 utilizing the arrangement 500 described in
FIG 5A the watch face may al so be segnented into a pluraligtyngf Stl nct
col ored segnents or shapes, e.g., 580a - 580f. Mreover, utilizing an ECB
LCD 530 and | ayers of the watch face can be set so as to produce a

di f fer ent igdrey in-Axide Qe ghunt usie 2 singlareleiehtemes LRBY erbatingisplaiiteo FI GS.

6A and 6B, I 600 i s shown. which

i ncl udes adng%é%é%g?gl at?l gg‘gr&’?é’g g@%%atng%g%%g%@ &%ﬁ%ger?‘pl&s Iéléisseges\,\%l urality
of segnentlaws gpisp Hayesh tbﬁlgﬂckgI@Q@hWh@B©b]} neﬁf@ﬂd@ﬂMr whi ch are commonly
referred to as S. -S L i.splay.is
Lypical of - coEIRTEE by 3 SR AR e L s E T B

al phanunerdherakietst mhereralydmu&yﬁmb alismal &@r@ln I chaia&eﬂistﬁd esindivi@shethrdeR dirgicr et e

SEATeIL S e Bl P e, ““@%ﬂmssﬁ%ts'eanaaf"r% cheroe

transm ttisgaenr ough the polarized film Voltage applied to specific
segnent patterns create a wide variety of alphanuneric letters and synbol s.
For exanpl e, bD\PedpyAniivshplvinm offie prestiHdneation it the incemoratiop 3f agndeme nunber

"3" is forymdsemesi Gl 6! YeD \ gg Lt @et fﬁ’ﬁ@%ﬁ ern (a,
E,) results i nentlhe Ietterc"ﬁ%béjr@g%%tll\ﬁgl,iﬁl?hgnt&e é(:}g? nﬁptﬁb Wat ch

di spl ays edediseteddp sewingeagre peler Ghﬁngmybacmgw wunidie (othee LCIl)am:ludcs/éledl spl ay)

or grey seg c g wever,

to enhance t &fﬁrr%i?%es lag ig f?sgn% ﬁogntgﬁlpngf g\ﬁa‘? c’nedd Qﬁ@”%%%e‘?o

consumer itheresent duveoticut lfemglrduggatdliai diGp| apmgerhdve 7DI isi fisttedel R i Vel y
ment i oned

Br ever ot Arneaigs 70 RERoR B8 st Mirsdet ot o oPe O iaetegor at ng
a col or chabgidng follvddtiyoa gecohdENTETE. dI(ﬂVdn@%mbbﬂxment, the two LCDs may be
secured within the module with space in between them. In another embodiment, the two
LCDs are bonded to each other with no air gap in order to insure the brightest display
possible. Eliminating the air gap between the two LCDs significantly reduces tﬁe light
lost due to reflections. In a preferred embodiment, an optical sealant 722 such as an
epoxy indexed to match the index of -fcfraction of the LCDs is used to-bond the two
LCDs to one another. A colored polarizer or retardation film 740 is disposed behind the
second LCD 732, followed by a layer comprised of a reflective polarizer film 750, which
in turn is followed by a reflective layer 760 which may comprise a dial background or a
colored translucent screen with a reflector behind it. In a variant of the embodiment, a
conventional absorptive polarizer may also be used in layer 750. In another variant of the
embodiment, a clear reflector layer 760 and a colored top polarizér layer 720 may be used
to produce the desired visual effect.

In a preferred embodiment of the arrangement 700, the first LCD 730 is
segmented for digital display while the second L.CD 732 is utilized to generate the display
face background color. With this configuration the segments of the digital LCD 730 will
display one color produced by presence of the colored polarizer layer (or no color

polarizer layer which results in gray), and the background LCD 732 will display the color
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addition to conbining an anal og display wth a col or changi ng LCD
watchface, the Brewer et al. patents further disclose the conbination of a
color changing LCDwith a digital time display incorporated therein.
However, using a single color changing LCD to both display the digital
readout and serve as a col or changi ng background has several inherent
limtations which correspondingly detract fromvisual acuitfysang¢ Agst hetics
of the display. The limtations inherently arise fromthe process by which
t he LCD i s prehost lii)uwh:&dver Esofroéucadrptldnd thaaefldcries p(blsﬁﬂr 1750 Cp{laﬂg@%r W hg

di fferent LCDs nt C I n the interior of Iassm vi sible
areas of t I‘n‘é“ﬁéﬁgﬂeﬁtré @F s[r(ﬁ}? gggtu Holp sansraiRy thaolspign aClﬁgFﬂS‘P@n?P]LOF s oxi de
(1TO . Thusempsieads a suiREEEnGRkPrescitARG dngng*@écﬁgrbﬁwﬁfélp‘i&%ﬁxmtepﬁon di gi tal

readout and serve as a_col or chaﬂg gbbackground inevitably results in a

series of alspridyisigss Ayiding HigghCh GugraeRats Eh desﬁh)frfé%b%&mwgb col or.
Addi ti onal lc}fl’or ;ntt}?a Hl%ﬁill%f onfls%{:erteﬁfv crl§1pc9 @?g%e?lts 1119{1/1gsu§|19%es ! %B{e% d?scussed

al phanuneric characters inherently linits the

char act eri gréveayslyf i ndi vi dual characters and synbols due to the
characteristic laig h P .S ts. fromone

anot her. The i nveﬁft%fn\]/agg &I(}tﬁg C%B@#U?%h&?%? g’s ea%&aggeﬁygﬁW% ngmtnﬂ]éal%' of

i ncor por at itendwaf L.EDs JB0 #82 may lahn@»enlﬁett:ha:ifged wnddefied apmbpride & difheei®dul e. I n

one enbodi nent,, o IS dedj.cated.to servi col or changi ng
backgr ound® VI 4epas tlf?CtheLO(‘B'a r#éﬁ%e%qﬁﬁmﬂ%ﬁgﬁgﬁﬂ rasel togensra dhgrent s.
Referring applaytbabkdrountoold paghie!adudonldigil AispRY wWiich Ehﬁpﬁh%ﬁ? Rife

A nvention featuring a dual_LCD arrangenent 700 is i1llustrated. The

Kar r angenentigrobdisplalgnibe |[§%B7Q9fse§n?‘6‘|?ﬂ 195 digital Aisplaya \Asy shppp imBEG 7B, ithest  LCD
730 di Spos‘?sggméﬁ%' (ﬁlgltdltdlspia‘}l 18@“@‘*.@&5 B2 91?9@&@?1e&@c$§1§letﬂeﬂt &l@ese%HQ] Qg ment,
the two LCDs nmay secur éd hin the nodu pace In tvveenthem
I'n anot her d@*bb@ﬁﬁ@h?m Qﬂiéjﬁw mg‘é‘ﬂéﬁm&él ig @S@aemsmﬂlhbm whiet theno ai
~gap in or d%(laltBCbQSf Qx?eg me‘aﬁ e(al T %oup%ﬁﬁ% a? segﬂms O il the air

gap bet ween the two Icantly’ reduces t
-display 786 are arranged dlrectly beneath the inherent gaps in thc segmented digital

display 770 of LCD 730. When activated, the digital display 782 complements digital

display 707 resulting in the improved appearance of the combined digital display 790. It
will also be appreciated, that such layering of complementary LCD digital -displays
greatly enhances the ability of designers to employ more complex fonts and symbology.. -
' In a most basic embodiment of the present invention featuring dual LCDs, the
individual segments of the first LCD 730 display a first color and the second LCD 732
displays coﬁlplementary individual segments of the first color and a background of a
second color. Currently, LCDs are produced which typically are either colored segments
on a grey background (i.e., positive image displays) or gray segments on a colored
background (i.e., negative image displays). -In -another embodixhent of the present
invention, the invention may further include switching means whereby the first and
second displayed colors may be inverted or changed. A micfoprocessor of conventional
design may be incorporated into the display to control the electrical power applied to the
first and second LCDs ;130, 132. For example, the voltage applied to the first LCD 730
may alternate between a first voltage and a second voltage which correspond to the

“OFF” and “ON” states discussed previously, which correspondingly results in the
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Lost due to reflections. In a preferred enbodi nent, an optical seal ant 722
such as an epoxy indexed to match the index of refraction of the LCDs is
‘used to bond the two LCDs to one another. A colored polarizer or
retardation film 740 is di sposed behind the second LCD 732, followed by a
| ayer conprised of a reflective polarizer film750, which in turnis
followed by a reflective |ayer 760 which may conprise a digd ybackgr ound or
a colored translucent screen with a reflector behind it. In a variant of
the enbodi meivdted portivonvé it firsalLCADIEY pitliey @oROAAGI AGT roliYg PoRAzRLlHEd i N

| ayer 750._.ln another variant of the enbodinment, a clear reflector |ayer
760 and a cBPBFEd™ME o8"pe alfﬂqhzerto|tﬁ@é?w*?g%qd%ﬁ@amsaé@mateobwmu@ehixdhe
desired visdlabe eid £8durthl widgdivBich 'cbRespeid ROLIEORFOfind ASNALLANIRIRMy 700,
the first LCD 7 segnented for digital display while the second LCD

0is / .
732 is uti Pﬁe?BHF?‘%oWlﬁ%}h&?’éftsé"’tdrﬁ'&lﬂF%S_Elt_%vl the gedvardorigtiond thobespnd WEDh thi s
conf i gur at yRneithbe reRMFEsH Sot Obtatile pglaﬁkédaliglk.CDﬂTZﬁpﬂ]\é‘ étﬁhﬂ%%@%zﬁé’ oPRg color

produced by presence of the colored polarizer |ayer or “polarizer
| ayer whi cPrefeas gpvertignmaligwasyihe dapldl.€Reartragkmrnd GH toCRngs Frowi pdsitde Iplaay t he

color 14 senfive imase dnshy - g = oyr - 006 __ produce What ever is
produced befind the refl ¥t g/&galf)lg?%ﬁi‘ zﬂ((a%r %Vg@{n%/on?eé% erdy &ﬁﬁq‘%%’i“\ﬁg ts
si npl est fatupted iher r@MogidRmeddashion gemanatly atthmedising ayohat kgnaugkecol or is

conprised @pf i n se resenting a changi ng background, the

pr esent in@‘gﬁﬁ}‘%ﬂr&g&%“’%@g%ﬁg aaﬁgﬁdi ng the LCD 732 utilized to generate
the display facthdsasikliscinnbe at @h®Fechitifs Rowp iy Avédtve Qﬁm@%cﬁﬁﬁte&iﬂlr&u@tm ored
-segnents ut |$ i ng tlhe net hodol ogi ﬁs g?;cussed previously. Additionally,
tin other cBnfPEGRERIBIFAUYY rotgtions pf Hghetesidingowhere [RFF | ard F@NAB¢amentst  t he

dual LCDs g@ap BadebihealvdQaed MbRaaNRAAGRredsife SITB0IRRRIAP 0
enhance the \_/iljsual aest heti)ﬁ:ge of I?h)e% overaTI dl?ggpl ay.&%ﬂggglgnp %, the LCD

732 used tPPlgEsERRt eolonng lammrs plmyngerisoiation seme of the addijiondl oloring layds a
d_i gital di ﬁ@é’%e&é&&ﬂ}' (6 OFRk e TR v ehfiShn functional, but are desired in a preferred
~embodiment where there are different colored segments and backgrounas. “In some
cases, the colored background may produce maximum color difference between a first
and second color, but while segments are a first color the background may also be voltage
conirolled to produce an intermediate color (e.g., red segments on either a blue
_ background or purple (intermediate color) background). In other embodiments, one or
more of the polarizer layers may be removed to produce lighter color gradiations.
With regard to embodiments of the present invention which include segmented

1CD displajrs, an additional feature is a pattern selection means used in conjunction with

Fﬂ e,

the previously discussed switching means. The pattem selection means controls the
selection of a patiern of segments td which voltage is applied. The pattern selection
means may be programmed to select voltage patterns in a preprogtﬁmmed electronically
controlled manner (e.g.,, in one embodiment a pattern selection means may simply
- comprise an electronic clocking mechanism used in conjunction with the switching
means to create a digital time display) or manually actuated using a contrel actuator
similar to the actuator 432 shown in FIGS. 4A and 4B. Moreover, the use of
complcmentary LCD displays allows a voltage pattern displayed on one LCD to
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&

applied to the fir | 730. m alternate_between a first voltage and a
{second. vol P&5E A ift:r‘chg reé%ggng‘%f?n{ f?@{ors‘O: Xoipee qnirel meass gk ifssed

e

digital display on the LCD 730 segnented for digital display. As shown in
FIG 7B, the segnented digital display 780 of LCD 732 is designed to

conpl ement the segnented digital display 770 of LCD 730. The digital

di splay 780 is designed such that when the dual LCDs 730, 732 are properly
aligned, the various individual segnents of digital display 780 are
arranged directly beneath the inherent gaps in the segnent @ R0l

di splay 770 of LCD 730. When activated, the digital display 782 conpl enents
di gital drcopplapemQie patsuh displpyedon e othpr bVBd Eppethe abitiey of crédhe nperbi ned

digital disgpl 0..Lt wll alsa be apprecjated, .that such |ayering of
conpl enent 3&1981{06%%3{1 §ivgpe %‘P%*ﬂ“gg‘?EC CS%‘%%? ?Ddeﬁﬁg’ﬂgé%gﬁﬂﬁty %{*@?f}cm?-y of

desi gners to enphajeridatire€ @Fpihexpréent Snanto:s Widdaled O voltikcacdhas! nasd C
enbodi nent %I? g’]fﬁf prqsent in ention,f?at u&)ng ual LCDs, the individual
segnent s of*NEIFRY the ¥qltapepprisg tajagiartigpriar LGl day by sslecydy varedswithindhe.cD 732
di spl ays copgehfmest ainabicnditthldudle s60BOUS BEodhelidlmt &l oHNa
backgroundglf)afa_a seCand ecol or. erre%tﬁley, _LC%% areé produced gﬁi C at'Eéasypi cally
are ei t her mealigicd Pravdqystynt Shusoheavolipgss nequitedrie dngset i2n € OFFpos ' ONV etaienage

di spl ays) [<YaTpe ot | . tive imge
di spl ays). Pelr"%gglggitmﬁer eﬁ%ﬁ’&?%éﬁ? &j;‘lfhg% ﬁcgn%?lgds:ég{tﬂU@%\gééhﬁ%g%ﬁuoaﬁ:m?yn ention
may f urt heselgaiivblycrsljusidtte Hiny speefin yolikger elthin tthe pliiticdar gpredtrus of eoichbil spl ayed
colors may; ' r r shanged,. Il croprocessaor of conventional design
may be i ncbn?%eg]%%d%?%%eg' t'ﬁﬂégtljc’l agﬁl%li\ar{yoapg glﬁ b?eof% “he dgp‘?éﬁst ?%glﬁlmvﬁﬁ'\’/%’r

appl i ed toutiliging HOBsL.CBodvizednnibe bélbasion 3, diff&2nt dpacifieiapihddiatd Baltayey t age

pr evi ousl y prophinthe @ V25 BRWHIRAGE YpPlREh S ploprofatmel®electronically controlldd © NOV
2006 activated portions of the first LCD 730 either rotating or not .
rotating p8RARSTAEquathy actuaipdrusigg |a contigh aqiuaterablee thepctuater 1482 shavnsimcond LCD
732 may al wprRadLakietyeen a third voltage and a fourth vol tage which

correspond t}s) the "COFF" and "ON' states discussed -
_ Another feature of the present invention is directed at the physical ergonomics of

the timepitce itself whereby a novel configuration of the internal components of the
timepiece of the present invention result in a significant reduction in the thickness of the
subject timepiece, thereby enhancing the comfort of the individual wearing the timepiece.
Referring now to FIG. 8, an example of a prior art time piece is shown, which illustrates
the conventional arrangement 800 of internal watch components. Typically, the
components are arranged in a stacked assembly comprising an LCD display 810, followed
bya printed‘circuit board (PCB) assembly 820, which in turn is followed by a battery 830.
In this arrangement, the thickness of the resulting timepiece is dictated by the sum of the
thicknesses of the stacked. components. This is particularly problematic when the an
analog watch movement 822 is also incorporated into the dispiay by drilling a hole
through the LCD display 810 to accommodate the analog watch hand movement 820.
The resulting thickness of the time piece detracts from the phj/sical ergonormntics watch.

As shown in FIGS. 9A and B, the novel configuration 800 of the iﬁternall
components of the time picce of the present invention comprises positioning two smaller
sized batteries 910, 912 alongside the PCB and LCD display 920 instead of the

conventional arrangement 800 whereby a larger battery 830 is placed directly behind the
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previously, which correspondingly results in the activated portions of the.
second LCD 732 either rotating or not rotating polarized |ight. Thus, the

switching nmeans of the present invention allows the dual LCD arrangenent

#00.to change frompositive to a negative inmage display. Additionally, the
switching neans may be electronically actuated in a preprogramed fashion
or manual ly actuated using a control actuator |ike the aBuB@®200832 shown
in FIGS. 4A and 4B. Those skilled in the art can recognize how this

i nventive HCB&?E@GF\E&I’«:R&M})IH n roﬁs&hbodlm&]tﬂinﬁtﬁﬁ(ﬁmtimﬁﬂie&ﬁblé’aifsin@ﬁ Fwij@tions of

| i ght depe n ON' se nts. overlap between the two

| ayered d| Q&? t%f’ ﬁ%“vle’été(lﬂa??rﬁﬁ'g%‘?‘ﬁgg@g’ﬁéw&ﬁ m@cepﬁﬁle\pﬁqe@agvenp@ ari zer
and col ori élﬁplloﬂyﬁfos(Q) 1.8 vem&ilvE baak Biticpts AR ind S m&:b%gg ay98y.0ri ng
Iayers aren't necessa% to_make the invention functional t“are desired

in a pref ef ResdthigiyslfoREHratifnsI08 39%’@1'aTF@lekﬁl@F@fnnowmeoté@r@Egrrents and
backgr oundgsyilife HAUBinn&ARES colbftabR! B o SfEax! mim

col or di ffe?%r%gge bet {/I\]élen a c?rst ? vﬁﬁsecongk%(r)n%@% th%ﬁprfc 1Omméyr’r%flnts are
a first cothgmatdhe background may al so be voltage controlled to produce an

bur it o (1 nt or s ardEspd ul B ERANERCA0R0 Bl N eha Rk GontRE SRR o
of the pol teifergoing dinckswmayanl én semp wethntes orediaatiares logl‘i)Eeemvelﬁioﬁrwﬂl be
gradi ations. s, of _.the present .invention which

odi men
i ncl ude sefR ﬁ*’eé{]mtﬁ%%aa‘iogﬁfpé’ggmg L\‘ﬁe ijaﬁh’t“i fﬁ’ﬁ%ﬂfesf SsRofiRsly sit 45 pnprensiate
sel ection teeshs apeded flaiGRbe ¢ OO bithdl} and Bea MaMeE %h%‘isiénfj{vﬁﬁ #R586he

SW t ching EE The pattern selection nmeans controls the selection of a
fpattern of® @H’éf

FR%™ o which voltage is applied. The pattern sel ection
means may be programmed to sel ect voltage patterns in a preprogramed

el ectronically controlled manner (e.g., in one enbodi nent a pattern

i,

sel ection neans nmay sinply conprise an electronic clocking nmechani sm used
in conjunction with the switching mneans to create a digital tinme display)
or manual ly actuated using a control actuator simlar to the actuator 432
shown in FIGS. 4A and 4B. Mreover, the use of conplenentary LCD displ ays
allows a voltage pattern displayed on one LCD to
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" actuator 432 shown in Fl

16 0 9 NOV 2006 conplenent the pattern displayed on the other LCD. Thus,
the ability to create nore conplicated and di verse al phanuneric characters
and synbols is greatly enhanced. Another feature of the present invention

- includes a voltage control neans whereby the voltage applied to a
particular LCD may be selectively varied within the spectrumof suitable
Fntermedi ate voltages to trigger the "OFF' and "ON' st at ef; impned
previously. Thus, the voltages required to trigger an " &,9 wk% state
(e.g., the first and third vol tagescdeﬂﬂ\,[%he second and fourth voltages,
respectively) may be selectively adjusted to any specific voltage within

the parti quisag.Sipest Wﬁ‘s%ctﬁéibtaé!@r&nds@Bﬁinﬁﬁg:@t e voltages. This is
particularly applicable to enmbodinents of the invention wutilizing ECB LCDs

wher ei n 't he sel eqgiolaizeohydithf milaidingpet iphising thérethi@hat e vol t ages causes
the LCD to exhibit different colors. The voltage control nmeans may be
programmed to variauideysial disnday digpsistdberienthadhppelprizylaenpdicirededignidcal |y

controlled manner efrystamgw ¥l RG4E T edtet S AksdoCRAIME pblaAsduater | ike the
. 4A and 4B. (r) Another feature of the present

invention is di recubd =tletthe plyrsicc Hyeelogeiedbessatiothe tidad cryvepideptayi t sel f

whereby a novel conbigybalibR Af aUhie bNLALAR [AARONLOLE Qliad P lafdTEP! €CC
~of the present invention res%Lﬁ. ‘bn Si grpg*‘fl cant Le ct.l on ln t he t’hi ckness
of the subject timEPr&ECeiCHHEIBBY LGHS R MF Rt Seffeshve 8plafRE @i vi dual
wearing the tinepi epeduciiehdirstibagkgromd on BieGvatéh famn aed aopiretaeft Ighpisi or art
~tinme piece is showny;whlied Mdugl%ﬁ{eﬂ{eﬁﬁal r‘éﬁé‘ctﬁr@n%}ﬁﬁrzér%fér; Algr angenent 800 of

internal watch conponents. Typically, the conponents are arranged in a
- stacked assenbl y refleivé BiyagnaarpdideRedicsiplalydi§bed bakhtwaoheuivl @flpgtivat ed

circuit board (PCB) Q... \Why jn [ okl o b attery
830. In this arran @%@%ﬁ A)%éﬁg%}%ﬁ?%egggﬁto?gsﬁqgth{%%l Jthle nn\ég?&?ln%&gg@g is
dictated by the sunPYRIAcHdayd niclirete sefb dhefreflerdivet lapreprodeeinponesatend This is
particul arly probl ebmkpouinentHekeat@nfacanal og wat ch novenent 822 is al so

incorporated into the display by drilling a hole

2. The watch face of claim 1 wherein the polarizer layer comprises a neutral

polarizer.

3. The watch face of claim 1 wherein the poladizer layer comprises a colored

polarizer.

4, The watch face of claim 1 wherein the liquid crystaf display is a twisted nematic
liquid crystal display. ' '

5. The watch face of claim 1 wherein the liquid crystal dispfajf is an electronically -
controlled birefringence liquid crystal display. A

6. The watch face of claim 1 wherein the reflective polarizer layer is positioned in a
_second orientation relative to said polarizer layer, wherein non-rotated light reflects off
the reflective pelarizer layer producing the first background on the watch face and rotated

light is fransmitted through the reflective polarizer layer.
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t hrough the LCD display 810 to acconmpdate the anal og wat ch hand novenent
* 820. The resulting thickness of the tine piece detracts fromthe physical
ergonom.cs watch. As shown in FIGS. 9A and B, the novel configuration 900
of the internal conponents of the tine piece of the present invention
conprises positioning two smaller sized batteries 910, 912 al ongsi de the
PCB and LCD display 920 instead of the conventional arr @troersps800
whereby a larger battery 830 is placed directly behind the 17 - ----------

e - - TR watch exanple, in
one enbodlynentThclvFlag(fhe%%e %f;dadg]lln\gﬁetrﬁg ﬂt‘%‘%ﬂw Si ng %gn ?d Sulr:tgétttery used in
t he conventional arrangenent 800, the tinme piece of the present invention
enpl.oys t$o (¥hemvaichfasq ofsidimdr Whytpigdharsfleatve daycnis ervgloralsutfes. PCB and LCD
di splay 920. Thus, this novel configuration 900 allows for an overal

thi nner MoV emenfe wiOPHERE cid Uk kd:5d m&eﬁe&m 'Iﬂ}‘é‘hs%%réa%ﬁﬁ’ tabl e watch

W t hout detracting fromthe functionality of the watch. I's under st ood
t hat other nodi fications, changes and substitutions are |ntended in the
f or egoi ngl®i scltsstateh Asrpfickimdmuhareis thes Bectiye hyer is amirredsbriacke | nvent i on
will be enployed wthout a corresponding use of other features.

Accor di ngky, itheat@PBETCIALG whdiéih tﬁé}%ﬁ@ﬂl@@é\ﬂﬁ@c & RlaiRlop BlobiORsd r ued
broadly and in a nanner con5|stent mnt the scope of the invention. 18

-------------------- A watch face with selective

backgr ount% co—FH’}r‘Yaé‘fhr@ce %Wdr‘?’%ﬁ”m Iﬂ}f)f;éfﬁt g scgonl Brskgravgd pregalergdassi ng

t heret-hrough; a liquid crystal display disposed beneath the polarizer |ayer
£ wherein t g |iTHe watch face of claim 1 wherein the first background is a first color and the

second background is a second color.

14. The watch face of claim 1 wherein the first background < has the
appearance Qf a silvered mirror. '

15.  The waich face of claim 1 further comprising a color changing layer disposed

directly above or directly below the liquid crystal display.

16. The watch face of claim 15 wherein the| color changing layer |

comprises a colored polarizer.

17.  The watch face of claim 15 wherein the color changing layer comprises a

retardation film.

18.  The watch face of claim 1 wherein said watch face includes a hole extending -

axially therethrough to provide for movement of analog time watch hands.

19.  The watch face of claim | wherein said watch face is disposed within a watch
module.

20. The waich' face of claim 19 wherein said module is round and .

said watch face is octagonal.

20




crystal display selectively rotates or does not rotate polarized light; a
neutral reflective polarizer |ayer |ocated beneath the liquid crystal
di splay- and positioned in a first orientation relative to said polarizer

| ayer, wherein rotated |light reflects off the neutral reflective polarizer .

| ayer producing a first background on the watch face and non-rotated |i ght
is transmtted through the neutral reflective polarizer gay@y 2end a
reflective | ayer non polarized col ored di sposed beneath the neutral

reflectiye Ppokarddticd YQLMVI R} coR®ribing RbltRRSSA6hihH hRUEN W& peut r al
reflective polarizer layer reflects off the reflective |ayer producing a
second dmcwaichingmeay pEckavelageapalicdto sgfdiaidceyital disalagt “claim | wherein
the pol arizer |ayer conprises a neutral polarizer. 3. The watch face of

-claim1 yhergienwhitle @) af | ZQiml ayEr «h&Ri 568 valie® owRchinphanszer. 4. The
watch face of claiml| wherein the liquid crystal display I1s a tw sted

nematic | i dlAcHowestbt spturdedpl ay. 5. The watch face of claim | wherein the
liquid crystal display is an electronically controlled birefringence

| i qui d ceystEic dasplfage 06. Jlagnwe lchwhersén edidciodiaps $WHRkIPSITACATRISr ef | ecti ve
pol ari zer |ayer 'is gosi hi oned in a second orientation relative to said

pol ari zer | AJEPRIYARPUCH non-rotated |ight reflects off the reflective

pol ari zer | ayer producing the first backdro e“yﬁrh' fesgs and
rotated 24 &}Iil? Wét-cﬁr ﬁ"srﬂ%t &Y h zughwﬁﬁ%‘r} g%ﬁﬁeg faég SpoI aﬁ%zer I%yer. 19 -
-- e e bR 936t abd alReoniBddifagtace of claim |1 wherein the

reflective l'ayer 1s a patterned surface. 8. The watch face of claim1l
wher ei n Ashe Thefd-L8H fake of ayin 24 wheehh esiddirsuvdltage. causes the

first background to be visible and said second voltage causes the
second background fo be visi__l:_}:le.

26. The watch face of claim 25 further comprising means for adjusting said second

voltage.

27. The watch face of claim 26 ~Wherein said means for adjusting is

electronically actuated.

28. The watch face of: claim 26 Wwherein said -means for adjusting is -

manually actuated.
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- 9. The watch face of claim7 wherein the reflective layer is a col ored
surface. 10. The watch face of claim| wherein the reflective layer is a
mrrored surface. 11. The watch face of claim7 wherein the patterned

surface is an analog clock face. 12. The watch face of claim| wherein the &

first and second background are colored. 13. The watch face of claim1l
wherein the first background is a first color and the second background is

a second color. 14. The watch face of claim1 wherein thgafNogwspygpackground
has, the appearance of a silvered mrror. 15. The watch face of claim1l
further conprising a _color changing |ayer disposed directly above or

di rect | y*bét Baich faee withselectivolmeckdrodidspbarisibg. The watch face of claim 15
wherein the coel1 on chagag,i n]g) Ia&ye_r_ j .. conprises a colored polarizer. 17. The
wat ch face of C¢PAMMCLEYRHSF BPlATTiRG ligh|ngssinmthasimepghayer conpri ses a

retardation fi : . f f claim1l wherein said watch. face
includes a hol iﬁ%‘ﬁigé‘ﬁgﬁﬁ%‘wg«‘i?‘% (?S%EP gneetaéjttﬁF BE%ﬂzfg'f}i?F Shegan tsdiqnishenent  of
anal og time wat ch “RERYSISPIRY . 1s Tiddsganéch a frdwelityfofolisting begmrereivhersai d wat ch

face i s disposed wadhisepmentwalectively@thtdseor dd0s not AGaideh el LR, 0f cl aim 19
wherein said nodule is round and said watch face i's octagonal. 20 0 8 NOV

2006 2L The viab@tval edlectore pdlarizer aybuidchied beoeats iRl Mghiol @hlsagAispyiyt chi ng.

means, wherein sandl psyitibgddli RO 2 MRANSHERE val e lied fo said
rovoass s man sy eGP gl L005, HR Bt

liquid crystal di : .. Th tch face o ] 1
vol t age swit chi ng%‘%ﬁ’srﬁ%&éeﬂ Lﬁ@%%&ﬁﬁ&( e netighiedlectigapoltnecsriayah face of
cl ai m 21 wher ei n BRHHcR ptfngidackgrowhi orythesamsh [28e and non-rotated light is °

transmitted through the neutral reflective polarizer layer; and

a reflective _pon;pq}ariz_ed cplgx:ed__layer disposed beneath the neutral reflective -
polarizer layer wherein the tight passed through the neutral reflectjve ©
polarizer layer reflects off the reflective layer producing a second °
background on the watch face.

30.  The watch face of claim 29 wherein said plurality of distinct segments comprise a

digital time display.

31.© The watch face of claim 29 wherein the polarizer layer comprises a neutral

polarizer.

32.  The watch face of claim 29 wherein the polarizer layer. comprises a colored

polarizer.

33.  The watch face of claim 29 wherein the liquid crystal display is a twisted nematic
liquid crystal display.

34.  The watch face of claim 29 wherein the liquid crystal display is an electronically
controlled birefringence liquid crystal display. 7
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ikt

hanUaIIy actuated. 24. The watch face of claim 21 wherein said voltage

~switching neans. alternates between a first and a second voltage. 25. The

wat ch- face of claim24 wherein said first voltage causes the first

“background to be visible and said second vol tage causes the second

background to be visible. 26. The watch face of claim25 further conprising
means for adjusting said second voltage. 27. The watch f?ﬁfNBf dain126
wherein said neans for adjusting is electronically actuated. E@ 8The wat ch
face of '1 claim 26 wherein said -neans for adjusting is . manually

bt uated. 35 0 19 RGBS g 2A Wirean e sciecre BELEY s PodARES s
conpr i si NGecchdRfleatatigCreldtd¥ @6 s§i@poR@izal kb FhtleBonRdESdd 1 RaTel ippUgh; a
liquid crystal display disposed beneath the polarizer |ayer wherein the
liquid criystedecttic ppleayerilaycgprpduans thsdstbaphegpundionghowaigh &op aed rotseshent s
wher ei n qgﬁhk%ﬁﬁﬁﬁﬂ&i&ﬁh@ﬁHkM@thﬁ@béﬁ§§x®ﬁegoes not rotate polarized
light; a neutral reflective polarizer |ayer | ocated beneath the liquid
crystal displayl_h and positioned in a first orientation relative to said
pol.ari zer -30ayerlhe watrbdegeof Flgtna £ srhereihthe reflecliva layesas 2 paiersd genlage- ref | ecti ve
pol ari zer layer producing a first background on the watch face and

non-rot at eg | i giat wiafh fide¥MSHIrh O L HEREOME RerlebBva e iad cdigkh eGhicve pol ari zer

| ayer; and a reflective non-polarized colored. |ayer disposed beneath the
neutral reflective Bolarizer | ayer wherein the |light passed _through the
neutral reft ectlibgaateh faggiof el 25 frhseein therlleet e Iayar s heolored FuBeTve | ayer
produci ng a second : .

39.  The watch face of claim 29 wherein the reflective layer is a mirrored surface.
40.  The watch face of claim 36 wherein the pattemed surface is an analog clock face.
41.  The watch face of claim 29 wherein the first and second background are colored.

42. Thc; watch face of claim 29 wherein the first background is a first color and the

second background is a second color.

43. The watch face of claim 29 wherein the first background has the
appearance of a silvered mirror.

44.  The watch face of claim 29 further comprising a color changing layer disposed

directly above of directly below thciliquid crystal display.

45.  The watch face of claim 44 wherein the color changing layer comprises a colored

polarizer.

'46.  The watch face of claim 44 wherein the color changing layer comprises a

refardation film.

47.  The watch face of claim 29 wherein the watch face facilitates analog or digital

time display.

48. The watch face of claim 29 wheirein the watch face includes a hole extending

axially therethrough to provide for analog time movement of watch hands.
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background on the watch face 30. The watch face of claim29 wherein said

~ plurality of distinct segnents conprise a digital tine display. 31. The

wat ch face, of claim29 wherein the polarizer |ayer conprises a neutral
pol ari zer. 32. The watch face:of claim29 wherein the polarizer |ayer
conprises a colored polarizer. 33. The watch face of claim?29 wherein the
liquid crystal display is a twisted nematic |iquid crystapgdppbmy. 34.
The watch face of claim?29 wherein the liquid crystal display is an
electronically controlled birefringence liquid crystal display. 22

- - - ----1.49. __ The watch_face of claun 29 wherein the-watch face 1s disposkidwi®0086 v@&h The

wat ch fac%ugkkclain129 wherein the reflective polarizer |ayer is positioned
in a second orientation relative to said polarizer |layer, wherein
non-rotated ljght reflects off the reflective polarizer |ayer producing
the firstBacktf 8akd on t he faggteficlaiace ad wisreinedid mpdhe is soundamgni t t ed

t hrough the rgf } I | ayer. 36. The watch face of claim29
wherein the r%?#gﬁ%P$§£ﬁ§§§%g%§ia patterned surface. 37. The watch face of
claim?29 wherein the reflective layer is a colored surface. 38. The watch

‘face of cP&i m 2be wreeghefanc tafieclpiaf R8clurtbe taymisings aavolletoswaclsug frames, 39.

The wat ch - i rein e IR aver is. a myrored

surf ace. Xj&gﬁhgl(\l/vg{ﬂg%@fg g’?zgﬂygg crai %ﬁb@rgqs\/\%ﬁ%gﬁ St? ll%e“%ﬁf ?%)ﬁlﬁg(ﬁo §H?%§ce is an

anal og cl ookof apliralityldf scfmentvyattetns | wiseciofead] pdatten2i® cofnprisgdidroftaneattiongt and .

second bacg %oH%giaBF&qglgred. 42. Thg watch face of claim29 wherein the

first bacRGFSINET LR SRS Sy and the second background is a second

color. 43. The watch face of claim 29 wherein the first background has the
52, The watch face of claim 51 wherein said voltage switching means alternates the

voltage between a first voltage and a second voltage.

53.  The watch face of claim 52 wherein said first voltage causes each distinct
segment 1 the at least one of said plarality of segment patterns to rotate polarized light
and said second voltage causes each distinct segment in the at least one of said plurality

of segment patieins to not rotate polarized light.

54.  The watch face of claim 51 wherein said voltage switching means 15 electronically

actuated.

55.  The watch face of claim 51 wherein said voltage switching means is manually

actuated.

56.  The watch face of claim 52 further comprising means for adjusting said second

voltage.

57. The watch face of claim 56 . whér_ein Said ﬁieans for adjusting 1S
¢lectronically actuated.
58. The watch face of claim 56: wherein said means for adjusting is o

manuaily actuated.
59.  The watch face of claim 51 further comprising a pattem selection means, wherein

said selecting means controls the selection of at least one of the plurality of patterns.
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appearance of a silvered mrror. 44. The watch face of claim 29 further
conprising a color changing | ayer disposed directly above or directly
bel ow the liquid crystal display. K 45. The watch face of claim44 wherein

- the color changing | ayer conprises a colored polarizer. 46. The watch

face. of claim44 wherein the color changing | ayer conprises a retardation
film 47. The watch face of claim29 wherein the watch f ﬂnﬁggmgitates
analog or digital tine display.. 48. The watch face of claim wherein the
wat ch face includes a hole extending axially therethrough to provide for

2nal 00 IR MO Ble PGS onsad vam 1ol igamenns s clc i m 29

wherei n theaw@dt ch face is disposed within a watch nodule. 50. The watch
face of claim49 wherein said nodule is round and said watch face is
octagonal ,. 51._ The ch face of claim?29 further conprising a voltage
swi t chi ngélrreanTsh,e Wﬁm&z’é? PESIE JHMEEE Wi PEIsTh FIFRUSA N8R iy BrEvally v ol t age
sel ectiveioyaggapl ied to at least one of a plurality of segnent patterns,
wherein each pattern is conprised of at |east one of the plurality of

di stinct segnents. 52. The watch face of claim51 wherein said voltage
switching neans alternates the voltage between a first voltage and a
second voltage. 53. The watch face of claimb52 wherein said first voltage
causes each distinct segnent in the at |east one of said plurality of
segnent patterns to rotate polarized light and said second voltage causes
each distinct segnent in the at | east one of said plurality
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of segnment patterns to not rotate polarized light. 54. The watch face of
~claimb51 wherein said voltage switching neans is electronically actuated.
55. The watch face of claimb51 wherein said voltage switching neans is
manual |y actuated. 56. The watch face of claim52 further conprising neans
for adjusting said second voltage. 57. The watch face of claim 56 wherein
said nmeans for adjusting is electronically actuated. g98gfhggwatch face of
cl ai m 56 wherein said neans for adjusting is nmanually actuated 59. The
wat ch face of claim51 further conprising a pattern sel ection neans,

wherein ﬁgaidAg@h@pﬁk@@umagaﬁvggﬁk%@hakuggmgghgct|on of at |east one of the
plurality of patterns. 24 0 9 NOV 20DB 60. Thé watch face of claim59

wherein said patat;%[aﬁ‘iz&%ﬁ:?Tdr%la?i%ﬁ‘lg$1ghtspa§§n?gcﬂl&gﬂi‘&@llj y actuated. 61. The
wat ch face of claim59 wherein said pattern selection nmeans is manually

actuated. 25 - - first liquid crystat display dl‘sposed berRa®l thOYo1290P la}fégwhéei\ﬁ'at ch face
w th sel ective backgrounds conpri'sing pol ari zer layer for polarizing

li ght passing ther@?ﬁ?ﬁdgwﬁiaﬂ$@¥§ﬁPth%ﬁﬂmEﬁwgkaﬁPBF@ﬁYaWcUmmposed beneat h
the polarizer |ayef WoQt Qlikreil Qgchfée%ﬁxgntl s]mﬁgﬁ\%])}:{da%ésatlr SR Fal,S di Vi ded

into a plurality of distinct segnent erel’n each segnent selectlvely
rotates or does norolatgedhight;

a second liquid crystal display disposed beneath the first liquid crystal
display, wherein the second liquid crystal display selectively rotates or

does not rotate polarized light;

; a reflective polarizer layer located beneath the second liquid crystal
display and positioned in a first orientation relative to said polarizer
layer, wherein rotated light reflects off the reflective polarizer layer
producing a first background on the watch face and non-rotated light is

transmitted through the reflective polarizer layer; and

a reflective layer disposed beneath the reflective polarizer layer wherein
the light passed through the reflective polarizer layer reflects off the

reflective layer producing a second background on the watch face.

63.  The watch face of claim 62 wherein said plurality of distinct segments in the first
liquid crystal display comprise a digital time display.

64.  The watch face of claim 62 wherein the polarizer layer comprises a neutral

polarizer.

65.  The watch face of claim 62 wherein the polarizer layer comprises a colored

polarizer.

66.  The watch face of claim 62 wherein the liquid crystal displays are twisted nematic
type liquid crystal displays.
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A,

pofarizéd light; a second liquid crystal display disposed beneath the first

< liquid crystal display, wherein the second liquid crystal display
-selectively rotates or does not rotate polarized light; a reflective

pol ari zer | ayer |ocated beneath the second liquid crystal display and

positioned in a first orientation relative to said polariqfé ayer,
Ny s

wherein rotated light reflects off the reflective polarize

producing a first background on the watch face and non-rotated light is
transnitt e, t hriaeehtdhhecd @fdifist 61 ehpelnaht 2iqhidl oysedl :disphgs arel ddchegitiive | ayer
di sposed beneath the reflective Polarizer | ayer wherein the |ight passed
t hrough t wenkreaddaefripgense figpid seystal dislays-ef | ects of f the reflective |ayer
produci ng a second background on the watch face. 63. The watch face of
claim 62 wger eifhe SAtcH e WF Blairk ¥2 fhehirbiht ReccS QYRR ST Iaertifiosftiohéd in al | qui d
crystal display conmprise a digital tinme display. 64. The watch face of

cl ai m 62 wheandi giepiBonhbative Jo Faifl Rplanzeidaysti wheein noagetatad lighbreflests off. 65,
The wat ch .t%éfe%aive%%%rﬁgy%%cﬁmgtah;%mc%zﬁ ofk BEELtQPHBY biESiafacOl OF ed
pol arizes 66. The watch face of claim62 wherein the liquid crystal

di spl ays dight iswiantwittech@rangh the relipsive pelaiigerdaygst al  di spl ays. 26 ---
---------- --- - ---- 09 NOV 2006 67- The watch face of claim 62 wherein
the 1'i qui goCr Y sthahyafbh TRlRY Slafth 82 SEid BRFGRbEW 1afdM 4 Qe Birk£L " | ngence
l'iquid crystal displays. 68. The watch face of claim®62 wherein the ,
reflective polarizer layer is positioned in a second orientation relative

to said pdPari Ade vathdece ofpleia bA whersin Be sileative Igyer 15 esqlered sukee.

71. The waich face of claim 69 wherein the _reﬂective layer is a colored surface.

72.  The watch face of claim 62 wherein the reﬂcctive layer is a miutrored surface.

73.  The watch face of claim 69 wherein the patterned surface is an analog clock face. .
74. The watch face of claim 62 wherein the first and second background are colored.

75.  The watch face of claim 62 wherein the first background is a first color and the

second background is a second color.
76. The watch face of claim 62 wherein the first background has the

appearance of a silvered mirror. _ . ‘
77.  The watch face of claim 62 further comprising a color changing layer disposed

directly above the first liquid crystal display or directly below the
second liquid crystal display.
78. The waich face of claim 77 wherein the  color changing layer

comprises a colored polanizer.

79.  The watch face of claim 77 wherein the color changing layer comprises a
retardation filin.
80. The watch face of claim 62 wherein said watch face includes a hole extending

axially therethrough to provide for movement of analog time watch hands.
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il

the'reflective polarizer layer producing a first background on the watch

‘face and rotated light is transmtted through the reflective polarizer
“layer: 69. The watch face of claim®62 wherein the reflective layer is a

patterned surface. 70. The watch face of claim62 wherein the reflective
| ayer is a colored surface. 71. The watch face of claim®69 wherein the
reflective layer is a colored surface. 72. The watch facencgf @Ié%h@ 62
wherein the reflective layer is a mrrored surface. 73. The V\% ace of
cl aim 69 er ei s i 0 e 7 The
wat ch fac\(lambf gilg git“tr%%éjgﬁ%gg?% t§ %;f t?fe?}s%ﬁ%?datcggg%ﬁg dgégglggr%ﬁﬁg aa"?faeté]l%:ol or ed.
75. The wanetdwld ace of claim 62 wherein the first background is a first
color and the second background is a second color. 76. The watch face of
claim 62 wher i wie, first backer elid f1ashébe sakPpRANRNE owld ehdsdakder ed
mrror. 77. The watch face of- claim62 further conprising a color changing
| ayer di sposedvatdli faeeisiogtagionale the first liquid crystal display or directly
bel ow the second liquid crystal display. 78. The watch face of claim 77
wher ei n ”}B. cohqk v&mrfgéencﬂ” cllszi’ﬁ‘x%z ﬁiﬁﬂ%(}hﬁﬁﬁn VSIQ:J Qrs%cl‘ﬁﬂ ﬁ{elags?%}hzr%in The
wat ch face of claim 77 wherein the col or changi ng l'ayer conprrses a

r et ar dat i eaidiswWighing@neaheonrgischpfime witagt seleptigdly whpliel o 6 déadt ovat ftn f ace

anal 0g. 11 AT P SpERe My At TR PP Ui PE B G e BT ¢ oce

of clai m Ghuulitgro€idistisetisdgmattc i thadest Bl eyasledspldyt, hhd agetatad volmgul e.  82.

. The V\a’tCha];)}?]?eedtgfsaiglsea(':lor%ﬁ&uiyl\@reyrst%i&]is&%nd nodul e i s rc_)und and sai d

84.  The watch face of claim 83 wherein said voltage switching means is electronically

actuated.

85.  The watch face of claim 83 wherein said voltage switching means is manually

actuated.

86.  The watch face of claim 83 wherein said voltage switching means alternates the
primary voltage between a first and a second voltage, and the secondary voltage between

a third and a fourth voltage. .
87. The watch face of claim 86 wherein said first voltage causes each distinct

segment 1n the at least one of said plurality of segment patterns to rotate
polarized light and said second voltage causes each distinct segment in the at
least one of said plurality of segment pattéms to not rotate polarized light, and
wherein said third voltage causes the second liquid display to rotate polarized

light and said fourth voltage causes the second liquid display to not rotate

polarized light.
88. The watch face of claim 86 wherein said third Voltage causes the
first background to be visible and said fourth voltage cﬁuses the

_ second backgfouﬁd to be visible.
89.  The watch face of claim 86 turther comprising means for adjusting said primary

and secondary voltages.
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watch face is octagonal. 83. The watch face of claim62 further conprising
-vol tage switching neans, wherein said switching neans controls a primary
vol tage selectively applied to at | east one of a plurality of segnent

. patterns, wherein each pattern is conprised of at |east one of the
“plurality of distinct segnents in the first liquid crystal display, and a
secondary voltage applied to said second liquid crystal display. 84. The
wat ch face of claim83 wherein said voltage switching me@A8sNi\w 2006
electronically actuated. 85- The watch face of claim83 wherein said

vol t age syd t chi,ng IS nu actuated. .86...The watch face of claim
83 wher ei %ﬁ'saihf evgngggsgces% gg“l“?\%é ﬁvehaeﬁes il YAl Y cidiyspige Ii)refet"r’é?rVCWI t age

bet ween aadikatest and a second vol tage, and the secondary voltage between a
third and a fourth voltage. 87. The watch face of claim86 wherein said
first vol tage .caus ac i sti,nct .seqme in the at |east one of said

pl ural i tyélgf s@lﬁh“éan% %%etotqgfaﬁnsltgl? 0 1o Hé[”gansgi?ﬁ azgﬁsé'&fs P}aa?f"ﬁ@é’ﬁ?fa@gi d second
vol t age causes each distinct segnent in the at |east one of said plurality
of segnen®2.patTherwech facendiclaimi &t farthol camiprgdg b pgletn seimeton hatsewhersai d third
vol t age causes t.he second. |jquid display {o rotate .polarjze | i ght and

sai 0" Tour P Gas G aRER, Sl ubRibP Ay e e B el el ot sspndid

pol ari zedpdtieght . 88. The watch face of claim86 wherein said third voltage
causes the first background to be visible and said fourth voltage causes

th bagk t isible 89 Th .ch face | ai m 86
Lurther  cBfpr B Srofm i g ey e Slctnialy

vol t ages. actited. - -------- R ----

94.  The watch face of claim 92 wherein said pattern selection means is manually

actuated.
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0 9 NOV 2006 90. The watch face of claim89 where in neans for adjusting is
‘electronically actuated. 91. The watch face of claim89 wherein neans for
adjusting is manual ly actuated. 92. The watch face of claim83 further
conprising a pattern selection nmeans, wherein said selection neans
‘controls and selects the at |east one of said plurality of segnent
patterns. 93. The watch face of claim92 wherein said pattern sel ection
nmeans is el ectronically actuated. 94. The watch face df% 804 W2 wherein
said pattern selection neans is manual ly act uated. 29 ------------
--------------------------------------- 9 NOV 2008 95. A watch face
with sel &tivé %@k@?‘bﬁﬁ'ﬂ?I%%P?‘%‘Sﬁ’?ﬁndséoﬁ’ﬁﬂﬁﬁ ‘zer layer for polarizing

l'i ght passing ther(fthrg )&? a first liquid crystal display disposed beneath
the pol arizer | &PErgHeR FPTPPHEZ‘P&]%]E‘*H&?W Hoehyeh)  di spl ay sel ectively

rotates or does n I Of | ari zed second |iquid crystal
di spl ay disposed '%é%]é‘ﬁ’ﬂ C‘iyﬂép‘(iﬂﬁﬁ@f dlﬂ?cﬁﬁﬁ g@t\?ﬁ%b%po lardgeg favsy wheweiar ei n t he

second |iquid crysalfirsh Sqhd¥rys@l @lsyﬂaﬁ%ﬁﬁe&t%& Aoratly U Bbdst Yot Qhadi Sti nct
segnents, wherein each segment selectively rotates or does not rotate

polarized |ight; aPY¥mrdteitve polarizer layer located beneath the second
liquid crystal displ a%/ and positioned in a first orientation relative to
sai d polarizer 3wyer ligHdceisk! disply etisprseghbeneah tee figst dighid ¢restalef | ecti ve

pol ari zer |ayer p(lglgq%plmr@n fuhd %co&?ﬁ&&ﬁ%gal%p‘ial}emv@/ﬁ mge and

~non-rotated |ight
: plurality of distinct segments, wherein each segment selectively rotates

or does not rotate polarized light;

a reflective polarizer layer located beneath the second liquid crystal
display and positioned in a first orientation relative to said polarizer
laycr, wherein rotated light reflects off the reflective polarizer layer
producing a first background on the watch face and non-rotated light is

transmitted through the reflective polarizer layer; and

a reflective layer disposed beneath the reflective polarizer layer wherein
the light passed through the reflective polarizer layer reflects off the

reflective layer producing a second background on the watch face.

96.  The watch face of claim 95 wherein said plurality of distinct segments in the
second liquid crystal display comprise a digital time display.

97.  The watch face of claim 95 wherein the polarizer layer comprises a neutral

polarizer.

98.  The waich face of claim 95 wherein the polarizer layer comprises a colored

polarizer.

99. . The watch face of claim 95 wherein the liquid crystal displays are twisted nematic
type liquid crystal displays.
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transmtted through the reflective polarizer layer; and a reflective |ayer
~ di sposed beneath the reflective polarizer |ayer wherein the |ight passed
through the reflective polarizer layer reflects off the reflective |ayer
produci ng a second background on the watch face. 96. The watch face of
claim95 wherein said plurality of distinct segnents in the second liquid
crystal display conprise a digital tinme display. 97. T@q;wﬁﬁﬁ' face of

cl aim 95 wherein the polarizer |ayer conprises a neutral —pol-arizer. 98.
The watch face of claim95 wherein the polarizer |ayer conprises a colored

pol ar i@er . 189 watch Ta® HNRILR JsarBedih (64 Rl Doysoh KBl s hheetlduOHicncr yst al

di splays are twisted nematic type liquid crystal displays. 30

R contrefied birefringence liquid coystal disglayy- NOV 2006 100- The watch face of claim
95 wherein the liquid crystal displays are electronically controlled

bi r ef rlbp.geﬂﬁ@whécﬁ Wdcg ofE1YHt o8 wﬂér%ﬂ' By ﬁ}ﬂc_&t%- poTzQ&pr\ﬁ}&hs E)(ﬁﬁﬁm@(j inGl ai m 95
wherein the refl ective Polarlze[ | ayer is positioned in a second
or i entSsong FUFHPLAY SRV tossnd PRlaTEGTlaeF. YVhgreR nopHetksddighb relleets affed | i ght

r ef | eSrefldiive HHRNESTARE pio¥iReiRD b Ak AREKHBURS 0P HRUMEINEcRadd fofliedbackgr ound
on the watch face and rotated light is transmtted through the reflective

pol ar iligbyis fragsarttedihpugitihe roffectve pagEeplayel- ai m 95 wherein the reflective
| ayer is a patterned surface. 103. The watch face of claim95 wherein the

ref | eqppverhavsich ke 8f ARLPILHbGHRIBCR lectk@4ayef & PRbGR4 E@EE.0f claim 95
wherein the reflective layer is a colored surface. 1105_ The watch face of

claim95 wherein the reflective |ayer is.a mrrored surface. 106. The watch
face df3-cl el iagnet dsim Inuhgendls aceGlase s 3 olurd #liFog cl ock face

104. The watch face of claim 95 wherein the reflective layer 1s a colored surface.
105. The watch face of claim 95 wherein the reflective layer is a mirrored surface.

106. The watch face of claim 102 wherein the patterned surface is an analog clock

face.
107. The watch face of claim 95 wherein the first and second back_ground are colored.

108. The watch face of claim 95 wherein the first background is a first cotor and the

second background is a second colo;. ,
109. The watch face of claim 95 wherein the first background has the

- appearance of a silvered mirror. _ o o
110. The watch face of claim 95 further comprising a color changing layer disposed

directly above the first liguid crystal display or dircctly below the

second liquid crystal display.
111. The watch face of claim 110 wherein color changing layer

comprises a colored polarizer.

{12. The watch face of claim 110 wherein the color changing layer comprises a

retardation film.
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107. The watch face of claim95 wherein the first and second background are

~ colrored. 108. The watch face of claim95 wherein the first background is a

PN

s

-first color and the second background is a second color. 109 The watch

face of claim95 wherein the first background has the appearance of a
silvered mrror. 110, The watch face of claim95 further conprising a color
changi ng | ayer disposed directly above the first |iquid grygigbygdi splay or
directly below the second liquid crystal display. 1 1 1 . The watch face of
claim 110 wherejn col or changi ng_|l ayer. conprises a colored polarizer. 112.
The wat ch H&ce 1Bf Y@ Afaq C*@sh‘\légéi"ﬁhetfﬂé sgigl witck %&ﬁg?ﬂt‘f‘eF aysle edendiieses a

retardati gRiafty H¥ret¥dugir to provide for movement-of analog time watcH hdndOV 2006 113- The
wat ch face of claim95 wherein said watch face includes a hol e extending

axially therethyough to provide for npvenment of anal og tinme watch hands.
114. The WafchiparRtdriaes ofi shigsoumberinsad i chdpets iiwesadsvigis poetsd wi t hin
a watch nmpdulee. 115. The watch face of claim 114 wherein said nodule is
round and said watch face is octagonal. 116. The watch face of claim 95

further cdidprildemapiaol t age sy [ ng, wherein said sw tching neans
controls a primary. voltage 3%%%@??@%?g?gﬁﬁFF@H$F6naﬂukebsomthMQﬁkﬁ
plurality of §@5Wéﬁﬁ”ﬁ§?@sﬁmﬁﬁ wherein each pattern is conprised of at

| east one of the plurality of distinct segnments in the second liquid
crystal display, and a secondary voltage applied to_ said first liquid
crystal dild Ia{ﬁ“’ Ygteh fﬂﬂ?é)f\ﬁ&erer%ffaﬁberwwnamw@w%w@@@p&wwsawlmmage

swWi t chi ng offBaARchiflg means controls a primary voltage selectively applied to at least one of a
plurality of segment patterns, wherein each pattern is comprised of at least one of the
plurality of distinct segments in the second liquid crystal display, and a secondary voltage
applied to said first liquid crystal display.

117. The watch face of claim 116 wherein said voltage switching means is -

electronically actnated.

118. The watch face of claim 116 wherein said voltage switching means is manually

actuated.

119. The watch face of claim 116 wherein said voltage switching means alternates the

priniary voltage between a first anci a second voltage, and the secondary voltage between

a third and a fourth voltage.

120. The watch face of claim 119 wherein said first voltage causes each distinct
segment in the at least one of said plurahty of segment patterns to rotate
ﬁ_olarized light and said second voltage causes each distinct segment in the at

least one of said plurality of segment patterns to not rotate polarized light, and

“wherein said third voltage causes the first liquid display to rotate
polarized light and said fourth voltage causes the first liquid display
to not rotate polarized light.

121. The watch face of claim 119 wherein said third veltage causes the
first background to be Visible and said fourth voltage causes the

second background to be visible.
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el ectronically actuated. 118. The watch face of claim 116 wherein said
-voltage switching neans is manually actuated 119. The watch face of claim
116 wherein said voltage switching neans alternates the primry voltage

~ between a first and a second voltage, and the secondary vol tage between a

‘third and a fourth voltage. 120. The watch face of claim 119 wherein said
first voltage causes each distinct segnent in the at Iea&% one of said
plurality of segnent patterns to rotate polarized |ight NBL2H5 second
vol t age causes each distinct segnment in the at |east one of said plurality

-of segnen atterns .to not  r.ot | ari zed light,. and wherein said third
vol tage c gesﬁ}ehv%a%ﬁ @% of Sl }gbﬁl’g%rﬁf}}“{%s‘?%%‘g‘frﬁ forpf’(rﬁat"%iml&?&j lli'liﬂaﬁvl and Isai d

fourth voiddagendayseRBagehe first liquid display to not rotate polarized
light. 121. The watch face of claim 119 wherein said third voltage causes

the firsi..ba vi si.hle and.said faqurth volta causes the
35w i e

ro to b
second bat®gr o d"v'*f'thIg B"%CCV?@FIBF%. here in teans for_adjgslige ) Glesepically 22 The

wat ch facgnetedcl ai m 119 further conprising neans for adjusting said primary
and secondary voltages. 123. The watch face of claim 122 where in means for
adj usting,.j,s ectronically. uated. 124 The wat.ch face of claim 122
wher ei n 4nsel% rwaécgir}lﬁ%etqfﬁgwflggérﬁﬁﬁrgﬂ rf}eagﬁf(ﬁ&&é‘ﬁtfng 1§ wanuagy acyated h face of
claim116 further conprising a pattern selection nmeans, wherein said
sel ect i onl2fearkhecoatk dhe afndlagel Het furthtre cahprishash mremofelados] nplangal ity of
segnent _paﬁt erns. . . .

wherein said selection means controls and selects the at least one of said plurality of

segment patterns.

126.  The watch face of claim 125 wherein said pattern selection means is electronically

actuated.

127 The waich face of claim 125 wherein said pattern selection means is manually

. actuated.
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126. The watch face of claim 125 wherein said pattern selection neans is
electronically actuated. 127. The watch face of claim 125 wherein said
pattern selection neans is nanually actuated. 33 ------ --- -

R T 9 NOV 20 128. A
‘watch face wth sel ective backgrounds conprising: a polarizer |ayer for
pol ari zing light passing therethrough; a first liquid crystal display

di sposed beneath the pol arizer |ayer wherein the firsqjékgqhﬂmprysta
display is divided into a first plurality of distinct 'segnents, wherein
each segnent selectively rotates or does not rotate polarized light; a
second | 18I d Acwytsli fake dith ptiegtive bsqkgsmdddbengaisimgt he first liquid crystal
di spl ay, wherein the second liquid crystal display is divided into a
second pl ural it ya@flardeshyardbr pegizkatipht phdneibbreg@elghsegnment  sel ectivel y
rotates or does not rotate polarized light; a reflective polarizer |ayer
| ocat ed beneat h 4 fiet B@ddngsial Qispldy disyakalbendditspb pylasing Ip@siiteaned in a

first orientation relative to said polatizer. |ayer, erein rotated |ight
reflects off the r @Flf’g%thiqv’él %@Pfsﬁ_@? 1 ‘iﬁ'/é? iy 6%@5 Plr‘l’\é\‘ﬂ'&’ P%‘ﬁ%‘tﬂcbac kgr ound
on the watch face apgheRRNwhatiateach bdpght defectitdlpRaed begbet RECLER. t he
reflective polarizer |ayer; and a reflective |ayer disposed beneath the

reflective poIarizE@hmﬁﬂé%h%herein the |ight passed through the reflective
pol ari zer layer reflects off the reflective Ia%er produci ng a second
background on t HeSstaRdt Hayid aystal sesplayndisppsed heealbethe firgt) liquid eogtalvher ei n sai d

first plurality of g@his) i Wdrein GHBR0A 1RuldGysthl disflay iOUivlE NStAl di splay
conprise a digital tine display.
second plurality of distinct segments, wherein each segment

selectively rotates or does not rotate polarized light;

a reflective polarizer layer located beneath the second liquid crystal

| display and posifioned in a first orientation relative to said polarizer
layer, wherein rotated light reflects off the reflective polarizer layer
producing a first background on the watch face and non-rotated light is

transmitted through the reflective polarizer layer; and

a reflective layer disposed beneath the reflective polarizer layer wherein
the light passed through the reflective polarizer layer reflects off the

reflective layer producing a second background on the watch face.

129.  The watch face of claim 128 wherein said first plurality of distinct segments in the
first liquid crystal display comprise a digital time display.

130.  The watch face of claim 128 wherein said second plurality of distinct segments in
the second liquid crystal display comprise a digital time display. '

131.  The watch face of claim 128 wherein said first and second pluralities of distinct
segments in the first and second liquid crystal displays each comprise a digital time

display.

132.  The watch face of claim 131 wherein said digital time displays complement one

another.
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130. The watch face of claim 128 wherein said second plurality of distinct
-segnents in the second liquid crystal display conprise a digital tinme

di splay. 131. The watch face of claim 128 wherein said first and second
pluralities of distinct segnents in the first and second |iquid crystal

~di spl ays each conprise a digital tine display. 132. The watch face of
claim 131 wherein said dlgltal ti me di splays conpl enent %NO?n@ﬁp 34 --
----------------- -- - - ----- ----- -- 0 g NOV 2 The wat ch
face of claim 128 mhereln sald first plurality of distinct segnents in the
first liquid crystal display conprise a digital character display. 134. The
wat ch facd3af Ghahﬂmﬁﬁ&euhdamhmmSahdemEManamﬁuﬂéﬁoﬁmmbku&@h&mﬁB&h@f

di stinct S in e first a‘f d crystal displays each

t
conpri se rﬂq‘é‘?”]ta S&“&Q‘F%é&’ &IPS %‘f’? terﬁiﬁgfa%atch face of claim 134

wherein said digital character displays conpl enent one another. 136. The
wat ch facd34of Tet aiatch 28 offodaisi 183t Wkergiolsaitifzgrant aguend @bmaj‘rties esdistigdeut r al

pol ari zer. 137. ch, face, of .cl ai 28 wherein the i.zer |ayer
Ponpr | ses satudie HbTH o5an faugeShRliGlpbeniiomnere s Rl dogeiher of n
the |iqui diglaystal display is a twsted x nematic liquid crystal display.
139. The watch face of claim 128 wherein the quui d crystal di spl ay is an

oo O ALY eSS P R PSR Bl Bl T

posi t i onent Buother.

136. The watch face of claim 128 wherein the polarizer layer comprises a neutral

polarizer.

137. The watch face of claim 128 wherein the polarizer layer comprises a colored

polarizer.

138. The watch face of claim 128 wherein the liquid crystal display is a twisted
A
nematic liquid crystal display. ’

139. The watch face of claim 128 wherein the liquid crystal display is an electronically
controlled birefringence liquid crystal display. '

140.  The watch face of claim 128 wherein the reflective polarizer layer is positioned in
a second orientation relative to said polarizer layer, wherein non-rotated light reflects off
the reflective polarizer layer producing a ﬁfst background on the watch face and rotated
light is transmitted through the reflective polarizer layer.

141.  The watch face of claim 128 wherein the reflective layer is a patterned surface.
142 The watch face of claim 128 wherein the reflective layer is a colored surface.
143. The watch face of claim 128 wherein the reflective layer is a colored surface.

144. Thé watch face of claim 128 wherein the reflective layer is a mirrored surface.




a second orientation relative to said polarizer |ayer, wherein non-rotated
~light reflects off the reflective polarizer |ayer producing a first
background on the watch face and rotated light is transmtted through the
reflective polarizer layer. 141. The watch face of claim 128 wherein the
reflective layer is a patterned surface. 142 The watch face of claim 128
wherein the reflective layer is a colored surface. 143. O NOVBh face of
claim 128 wherein the reflective layer is a colored surface. 144. The

wat ch face of claim 128 wherein the reflective layer is a mrrored surface.
35 - --- 143.__The waich_face of claim 128 wherein the patterned surface_is an angjog) cyglk 2006

145. The watch face of claim 128 wherein the patterned surface is an anal og
clock face. 146. The watch face of claim 128 wherein the first and second
background are col ore 147. The watch face of claim 128 wherein the first

d. g
backgr ound4¢-s Zb¢ Wpish face phelaigntySywkereis thedfial ke bderand agselorid- col or .
148. The watch face of claim 147 wherein the first background has the

appear ance4pf @mSivhivRERE ofcROA 128 4Bereih@e R WacK@601daE a ErdicAlod 28 their t her
conprising a color changing | ayer disposed directly above the first |iquid
crystal diFegrdhacgeroynt s&sesPrd&PSiv t he second 1iquid crystal display. 150.

The wat ch of cl.ai-m 14 her ejn the .col or .changi ng | ayer .conpri ses a
col or ed pz){g;(r:fhzeeﬁa%%ceﬁig C%Wcﬁ*?%@r%fl @Faﬁiﬁr%ﬁg’(gfxﬁ‘é‘}‘gi n thﬁﬁqg%l or
changi ng | ayeippeatidd Fosil@ercd gligbgation film 152, The watch face of claim

128 wherein the watch face faciljtates anal.ag or digjital . tine display 153.
The wat ch !#%ceBt warchifae poslafn ded ifirthon sORBTHRL £ gelor Phasetnaderen diseoel

¢ ext endi ng directly above the first liquid crystal display or directly below the second liquid crystal
- - display. '

150. The watch face of claim 149 wherein the color changing layer comprises a

~ colored polarizer.

151. "I'he watch face of claim 149 wherein the color changing layer comprises a

retardation film.

152. The watch face of claim 128 wherein the watch face facilitates analog or digital
time display. '

153. The watch face of claim 128 whercin the watch face includes a hole extending

| axially therethrough to provide for analog time movement of watch hands.

. 154. The watch face of claim 128 wheréin the watch face is disposed within a watch

module.

155. The watch face of claim 154 wherein said module is round and said

watch face is octagonal.

156.  The watch face of claim 128 further comprising voltage switching means, wherein
said switching means controls a primary voltage selectively applied to at least one of 2

first plurality of segment patterns, wherein cach pattern is compriséd of at least one of the
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axi:al |y therethrough to provide for anal og time novenent of watch hands.
- 154. The watch face of claim 128 wherein the watch face is di sposed within
~a watch. _nodul e. 155. The watch face of claim 154 wherein said nodule is
round and said watch face is octagonal. 156. The watch face of claim 128
further conprising voltage sw tching neans, wherein sai dgg\/\m\q)l@p@g means
controls a primary voltage selectively applied to at |east one of a first

plurality of se nt. patterns i.h_each.pattern is co i sed, of at

| east Onep@lﬁ‘{%§¥%§éﬂ<§ SEETRIBV® E’O‘gg% R § Syt"ﬁo Spc?ﬁyS%?dl?l% ecg’g(éﬂr%ﬁf’léagfn t he
first |igudlestielySdppliediiospleast,onada demad phatdity ofehhag@atiaas, edicrenebachappl i ed
to at | east one of a,sgcgnd pl ural#x OI ‘ﬁg?:m‘eat .ﬂpatterns,.vxherei n _each
pattern i BAUEERET FUBRGE of 2t feastsanesi e PIEHIY ST disurst SeeB g e fetomdegnent s
in the seg%gcm}sitaqgjsglag;_rystal di splay. 157. The watch face of claim 156

wherein said voltage switching neans is electronically actuated. 158 The
wat ch face of c|aim 156 wherein said val tage sw tchin ans is manual |y
act uat ed. 1459, Thhewdigk chct ffeclgim o2 mbeEaT iRk aPlees, ‘H{{&W& dHEEWFt chi ng
means al t gl BsifyReatesl mary vol tage between a first and a second vol t age,
and the secondary voltage between a third and a fourth voltage. 160. The
watch face of claim 159 wherein said first, voltage %auses each di stinct
segnent i m8-heTht watshdpceoperlym B34 wherpipseidpiolipeg firhpe megiahrayiterns to
rotate poligsbged light and said second voltage causes each distinct :
segnent in the at |east one of said second plurality of segnment patterns

to not. rotate. polarized Ilight,, and wherein said third voltage causes the
¢ each distithbt dbgHaith fs ofifbimd 56 pdawin Sy vdpes avichmeraeans plisptps e of
© segment patitefNslhLe b@vlifa RRl &id Z&Lond voltage, and the secondary voltage between

a third and a fourth voltage.

160. The watch face of claim 159 wherein said first voltage causes each distinct
segment in the at least one of said first plurality of segment patterns {o rotate
polarized light and said second voltage causes cach distinct segment in the at
least one of said second plurality of segment patterns to not rotate polarized
light, and wherein said third voltage causes the each distinct segment in the at
least one of said first plurality of segment patterns to rotate polarized

light and said fourth voltage causes each distinct segment in the at least one of

said second plurality of segment patterns to not rotate polarized Iigh-t.‘
161. The watch face of claim 159 wherein said third voltage - causes the
first background to be visible and said fourth voltage causes the

second background to be visible.
162. The watch face of claim 159 further comprising means for adjusting said primary

and secondary voltages.

163. The watch face of claim 162 where in means for adjusting is electronically (

actuated.

164.  The watch face of claim 162 wherein means for adjusting is manually actuated.
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light and said fourth voltage *causes each distinct segnent in the at |east
one of said second plurality of segnent patterns to not rotate polarized
light. 161. The watch face of claim 159 wherein said third voltage causes
the first background to be visible and said fourth voltage causes the
second background to be visible. 162. The watch face of claim 159 further
conprising neans for adjusting said primary and secondary voltages. 163.
The watch face of claim 162 where in neans for adjustingDi®NeVeqmronically
actuated 164. The watch face of claim 162 wherein nmeans for adjusting is
manual |y actuated. 37 9 NOV 2006 165. The watch face of claim 156
further c{ﬁ%p eﬁ’éat‘é{' fﬁ%ﬁ A aimdl P BERPLPISINgG 2 PARETPSElctionaneins eftectin on  means
control s ﬁmséé‘dti%ﬁtrﬁeahb%o l segnent
patterns. 166. The watch ?tg%%%g?tsg?g?%glgg% e‘?%lﬁfg%?{dgpaij uéaﬁlrtllei: 8fecti on
means i s ERP®ERYBREEAl |y actuated. 167. The watch face of claim 165 wherein
said pattern selection neans is manually actuated. 38

166.  The watch face of claim 165 wherein said pattern selection means is electronically

actuated.

167. The watch face of claim 165 wherein said pattern selection means is manually

actuated.
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