; 1"e3e>=667t::<6<T>=T BACKGROUND OF THE | NVENTI ON *cooaoz* 1. Techni cal
Field of the Invention The present invention generally relates to an
i-mproved ti-mepi ece nodul e, also called a watch, or other devi zlwﬂmw

di splay. More specifically, the present invention relates to WW/II/
el ectroni c timekeepi ng apparatus which features inproved ergonom €sggd
design functionality, nanely, a dynamcally changing liquid crystal display
that allows el ectronical |l yggeREROUND OF THE SRYRIEION t he |1 qim

di splay el ements, a novel arrangenent of tinepiece conponents ”mmﬂmmwn
a significant reduction the thickness, and an inproved nuneric di@&oqu. :
Descriptiongo k A iety of electronic timnmepieces utrtll zing
liquid crys¥'aff°§{“§°gfg'y%\[‘%?'§#§%'§t§“ﬁ§'5 time indication have been devel oped
with great comeThs presesuinyention gebemally felaterotocancimproved timepidcrmpideleeslse ndi cat e

the time in_t f of r | X"nﬁ‘%l- ed tows
digital ti rr(lgean}f:}:&sap:&}z’%{?tl ’ I%;Lg?e? e%gﬁ:te F@%Vir\%he r dgt"s e}ﬁég‘?[& phﬁ@éﬁil&ag}ﬁ Brﬁe(%%'?l iquid
crystal di siventionf reltatesl &c an dnipeoviedt démtonichtinekeeping sappbratusnwhich featuesal og or

conventional . type form. Mapy existing J.iquid.crystal .displays used, in
Chopt eces URPISrE s ehbteten fretlaiiibed ¥ Hetmirl gl it
general |y h@l?@taladibélﬁgc&xaﬁﬁll@ﬁﬁ&le@fﬁhﬂﬁﬂﬁ@@ﬁmlkﬂ cotddichar@e )of B¢ Hewid ichgtal i | NS,
both external and reflective, are ttv)pfi cally incorporated w.thin such

devi ces whi SHPlRRAGMEYS.dineyFliasHngaRenhol tPiRce SomponeRt resmltine i a sigrificanti t t he
vi ewl ng angldfctfn i thfckndsb@nd b Rhfvéd Minfeki€ AisplyVi Si bl e. Col or appear ance
of the liquid crystal display is introduced through the use of col ored
filters, colored background |ighting, and the |ike. However, when the
appear ance gf LS npprated with such tinmekeepi ng devices, the
colors are g’f P%%’g’?"é’is‘?fgg'?g and static. The concept of having a col or
changi ng LCD i s Aawidttvaiigty Of SlectRatic tiepicces utiliging Siguidnatyssal 3lidplayderizamitsh

i ssued to Brewer. et. al . une .3 .an .30, 19

Feapect i vel P b, icRtion, St HHPE dvelchel CalnBed BRARm Hirests” RRist pE o3 o

w thin a watlebrdic dimbpieceapipdicate thé ¢imet inathe carm bf mulrpile dr 0 whaOWw 6fenvar i ous
col ored i mages on col of ed. hackgr oun or alternatively proyiding.a color
changi ng ca%j?}ﬁdi tP‘)?slaHigﬁ“a! E‘mﬁggstpff‘é{t I egently, g‘leégg‘ieﬁﬁ'\“lapﬁ&c aﬁ’%‘ﬂ‘?egr}%lde
However, t hgggtaPaikgsiayssfofleletigdnié Qakhes gt reprebunt Gidle ifl@hAbklSg O cotivemtbnhne new
LCD net hodol ogi es and solutions to achi eve an inproved col or appearance or
expanded coﬂG’F-f?fﬁhngi ng capabilities. U S Patent No. 5,828,488 issued to
Quderkirk et al.naRy GxisBRENiqRIA cry A7 didplaysl GRASinatih&fidRs kit BMvRhtiheE
di splay. The particular material "is know as a reflective polarizes materi al
and used i névistgd-ngmation (EN) displays dhas gepeigly diave @sblagk ancgmy eappeasange- IncD
confi gurati @Byt Li @me% b nA1Snd T cHRD afe O pidat ,Q@m gl for
produci ng agg%lflé’oig\ﬁgﬁgn{&gng ’gjgﬁhglr5 (_)undl for vvatcF1eseq(_s)r[r)lkl't(f)ltyk;%?‘_S ‘pp{gggﬁ%

di spl ay devisuch devices which tendecto dirhinishithe, brightness pfthe displayrand [limif the viewings 8
patent is di A Ps: . | i r . G 1
di scl oses aaﬁpgl%sggte‘g?]%ﬁ]n%t%%&%ﬁ%&@%flﬁ%g aC%?(g.f ctirve ‘%o alr“i@zgryls@ an LCD
confi gur at i disptag ipintrddiced throughtthe useadf eolrddyfiltens colnted beckground lightings, andhe

reflective polarizes material is taught her ei n larizes. 130 .is .arranged
Sbove o ¢ vi St ERNETRE Vi top erefiigs DLl RsbimoRti ek S Sieke g

| ayer 150, dAeyiodspthe ¢6l0rslardRengegsaleatedandlsidlic. a col oring |ayer 1TO0, and a
reflecting plate_180 are ranged under TN ljiquid crystal 140. Th

ol ar i zeo 1 ght - TBpsamars ol hgne & cnmbpiging LORG R BD S Paickos. s 6185
conponent i And 5495as6 b Bsiedltd Brewdr dt AL dachime 311997 A NeGdHibet 3011999 Upper
side, reflects a linearly %olarlzed | i ght nponent, in a direction

h
per pendi cul a¢spedsivelye Thexsin, bathisclase having #n f,gg@iqplqy iinGospQryted Withinja, waich | ght

parallel to o}?aaxepa;%tﬂ: 1 temOBRAAA De ladaptt Dol prBAEE Jaridhs cIRRI ifafdl droEdred| de.
When voltage is not applied to liquid crystal 140 in a voltage not applied

condi ti on 1Jeckerensadsengltqrnaiively mprovifing acqalerchauging capabilipbthat isasstheticalht
separator 160 and beconmes white em ssion light 122. In a voltage applied
condition 110, incident light 111 is transmitted through polarized |ight
separator 160 and is col ored by colorind | ayer 1 TO to becone col or

em ssion light 112. Wile the arrangenent shown in FIG 1 utilizes a
reflective polarizes, no teaching is provided for its use for col ored
backgrounds for watches or other apparel. In US. Patent No. 6,008, 871

i ssued to Okunura on Decenber 28, 1999 discloses a transflective liquid
crystal display device using a reflective polarizes di sposed on the
opposite side of the liquid crystal panel as the polarizes. The '871 patent
provi des for devices having brighter displays. There is no teaching though
to use the reflective polarizes to allow for the selection of colored

T r



SUMMARY CF THE | NVENTI ON The present invention addresses many of the
shortcomings of the prior art watch technol ogy. The present invention
includes a watch enploying a watch face with sel ectively changi ng
backgrounds which is capabl e of displaying two or nore col ors while having
a watch face that has reduced overall thickness and can be made to display
uni que optical effects and patterns. Particularly, the invention utilizes a

wat ch fac r | .2l er that

pol ar zosnFiie RCladibisbf BAHER RS pEER ool Gt B BURASEALAKER |07 g
to be passsmg ahe tnawamn hmetlhcml;okxg&s baldowoluBaeti lacliitve jaol miprawed tslo | i qui d
crystal displa LCD) that ectivel otates or does not rotates

pol ari zed®qP® cec?é é%i’&f‘?@“ W%@phg HSSCD j s inan "OFF" or "ON' state,

respectively. W, tFagnt iNDIt5,828,4881 BéRd, to@OuBKILIAC kL YE @IPIOMIEER7) ®yer | ocat ed
beneath the LCD reflects the poI arize light off the surface of the

ref | ect i visgiptes @ rsllective palanizesdisplay. dTheaRartiqupr imaterial ihkngyn ak a geflestive t o t he
surface Ofaolﬁxliﬁ:r Watertl drdGRed ilftka &raﬁ\ébgé@ﬁuve e ef ﬁcaecom.;nhoﬁal Lcpst col or,
which is nanely a mrrored gray color in a first enbodinent. If the |ight
i s not rocenfigyratione Howgyar, posteadhing is/papiidad: for using the paierial dor pspdusingia, e

pol ari zes,, the watch face which is a
reflecti ve‘l’ gﬁyg{mégg?%ggguﬁlgﬁg?l I h&eorl%ﬁe g!l'off of the dial surface i's
refl ected bac kAmemdﬁv@etméiZ@arthamﬂedﬁvetmamt vlatefiakof ﬂlnd4&8rpntéxﬂéss t he

wat ch fac t e i rst. anot her
enbodi meng %YP e{aﬁ% @e@gﬁl on‘kﬁ)gulglbs %)di:%nng ?n&%afe‘wm‘%’ OSSFWB'H%I et ween
the LCD gﬁﬂtﬁoﬂdogﬁf)f asirig éll/&ﬂpgtiverpomrl iawe [LCDI'JStmﬁgmlaﬁén &Imf lmdagmgmyxe[] is
conpri se er col ore arigzes or retardation fi ei t her
cagg t he® P'fss Y &1 °rﬁ’i'to’lﬁ9€8d’rtltth%ﬁ° egtive pojprizer mmatoral ds, & bllrge‘E‘Bect rum

The first pelatiger 1306 semeed aovt Qr twidted héiﬂarti@f lﬂhfdf&j’/ﬁéltub Oandr PNgHe a
consuner with a watch having a watch face sel ective backgrounds. In

anot her efggairERYerdPl 1 aRolasized ight spw%wﬂﬁsna cqlwen&mqr 17%anda refleciigl  LCD

di spl ays, fpid 60054 akfndcANMAL PR ﬁc@m afystelnﬁoanmehﬁamre%ghé& hrdtol A Oved

vi sual es etics and er gonom Cs. n one vari ati on of (0] I nent, one
LCD has t kransaitsi & hmeawmbnzm Light ppmpenpib in 8 dnraqt@nmaeallok Wethelpw bairgpri ses a
color cha %ﬁaﬁ.‘&ﬂé ﬁgﬂﬂsw& f}eﬁ&?ﬁt J‘ﬁﬁe g r?bﬁhkéa"ug%ft chitbohefi RO ifeibn L hE
second L UI‘ er conprises a col or oved er onom CS arc
essent i al pempemdididari tnghet page, andean apwamily czn‘ut hucmllyaaolmlzed llglnmadlle@odhﬂ |y

d d el I I devi
Stch as. o RS afkRote f igfibine heifa o oRer 58 WRAL kR BT BB ox ana
di ver se i nighiderystdl 440ini aovolthge not apﬂltcds:pndlﬁm 120] incidentlighet2 us ﬁﬁﬂed:tyd Bnd

rapi dly conv di e |nfor nis i tant .to e n any

ti mepi ece W 9%?‘?4?3%&@@ ppﬁéor ﬁé’f’“’f%"ﬁ ‘ea‘fnélﬁs‘?}’eprﬁtgdggt ﬁﬁga %‘8

i ncreased apgieal uiitivn A0 incident lighali isrdaehitda thiraggh polaied 1ight :«feﬁifﬁt@f t, cast
of use) or, fashion_el ement Thus qual | y i npart hat_a wat ch be

conf or t abl180 ard izegloredsb le?rg‘gﬂﬁ}‘ﬁit"hﬁ?a‘?ec?@c&g T egisgion gm%ﬁawe%reover
in the faghhegenitai SHdwiBhHAG, 1%ﬁ5@sasrenscd%?sﬁn9é? #0 ¥héing RSreHadomEr | ow
priced watches that allow themto match ferent watches to different
outfits. Tasefreelorsdibackerownds for watchesasofhst appgtel.a confortabl e and
functional wat I haing| t ly a
watoh dial ¢ hat Daind e el s %@%%%%W@J?%%ﬁ‘c@%? 2t the
whi m of t heetrans8eative diquid qmwnglhﬂplavoieme wsing ageflestiye palarizasatidpgsediomctheni t h
visual dis Chef e, bet ween
the vi sualo%a stﬁlsg&%%ﬁ@h%&swh l}_A&gieAd I i%%??dgg{i I"g at ur es
can be addiedicto having Ibagllngr dlspidys nThexhes nembaxdhirrgethbsgh RauSeethesx;eﬂéonges

i ri descent oJors t hr.e o) ures or ar an and ot her

i nteresti r@%ﬁﬁtf?gpméff? ec?scwég%n p°°gd?iﬁc?°c%°%ﬁf‘r§%?§'8ff’ %E i?BP¥Cur f ace. |f
the LCD used is an electronically controlled birefringence LCD, then

nuner ous background col ors are possiblq%beyond just one or two. Stil

anot her feature found in sone enbodi nents of the present invention is a
novel configuration of the internal conponents of the tinmepiece of the
present invention result in a significant reduction in the thickness of the
subj ect tinepiece, thereby enhancing the confort of the individual wearing
the tinepiece. The novel configuration is conprises positioning two snaller
sized batteries alongside the PCB instead of the conventional arrangenent
whereby a larger battery is placed directly behind the PCB. This can all ow
for an overall thinner novenment, and resulting thinner watch w thout
detracting fromthe functionality of the watch. 5




BRI EF DESCRI PTI ON OF THE DRAW NGS The novel features believed
characteristic of the invention are set forth in the appended claims. The
‘i-nvention i-tself, however, as well as a preferred node of use, further

obj ects and advantages thereof, will best be understood by reference to the
follow ng detail ed description of an illustrative enbodi mrent when read in
conjunction with the acconpanyi ng drawi ngs, wherein: FIG 1 is a schematic
side view of a prior art di spMMARYICGETHE NVEMTIONa vertical sectional
view illustrati \r/]\ﬂ‘l ayers of a watch face having selectively changin

backgr ounds showhhe riesseiciayensine addgessgs Eﬁnié%@ﬂisg%t)“%gstoﬁéhq BHAE 3t veatchaher ei n
the liquid gryshdtly. drif!pRkedtMindehtic ficludds2h Byatétl EnpidFinkSa Jva¥l fig éu'ifh
sectional view ilTustrating |ayers of a watch face having selectively
changi ng basdeptiveln bangingnbackgronndsowlighde copable efndisplaiag e or aore jeelors

i nvention "‘%h?h&i&;{)?wkfcﬂﬁcg i Y ﬁhu%h%%l@ﬁ ﬂ;iskn@& aniap B¢ ffa emFAiéa‘slafA 's a
vertical sectional tew ilTustrating l'ayers of a watch face havin
sel ect i vel yunihengpticg) elffactk gmdopattdsisshown i n accordance with an enbodi nent of

the invention enpl oyin col or .changi ng_ |l ayer mherein the Iiguid crystal
display in an " %X‘g‘irg't Zl,w FIYERtgs Bidzes™e oY t‘l?hcg?ccsvé@t‘isgkﬁﬁw ?’é%gmundy

i |hl ustrati nGoﬁx}(;’jﬁ’sﬁfgSa @blaﬁzwalhpéinbmgtpgolmh P'@hs passing i threligh e @ffeitivelybalokgr Funds
shown in accordance wi th an enbodi nent of the inventign enploying a, color
changi ng | apbsut éﬁ%ﬂé\ﬂk lighbto hecpasted op e ﬂ&ﬁqébqf%?/ﬁ?‘ﬁ- Frsaghgne Bolatiesr 16 3c
is a verticalligaRIdr e Aisplaly NCDY b sE1adtively ro@nes lof deds ridt YehtedpdlasRdNgui N9

sel ectively changing backgrounds shown accordance with an alternate

enbodi ment ~ é¢pendiag ioh yiptheighe ERP) is i i?lg 'Frc’]’canPNE’waﬁrg Fespectizglr If thy lightdn i s a
top pl anar ¥at§t§a,%freﬂec Ig&lﬁﬁpﬁg&q&%&a&sﬁemiwreﬂew mofﬂ%gg i of

t he i nvention di'spose a wat Ch erein the liquid crysta aﬁ/ in an
"OFF" st at e titetsurfadsyoftheondflesiting polatizar dayer thietsby direating 1 light backopwetdtadhe vi ew

of a watch face i rd i ﬁwo'gﬂ;% i i-on
di sposed i n° %{Bgﬁﬁ%wétrcgiq%&f hgﬂlﬁﬁﬁﬁl cl?lgs a %lhspl aygliiﬁ&gﬁlok’gv\ﬁi Ell'Sstléa)lt eto
produce a seaamelg agnitrored glay coler G a fisst embadimentt ITthe lightd$ naimadated, thevight is

illustrating | ayers, of .a ch face havi.ng,sel ectjvely c ing b rounds

shown in ac éﬂ%’é‘“ﬁd Ehﬁo“%tﬁ%ﬁ ‘Fé?‘ii‘g? Bgle &Yﬁ%‘?ﬂ% %Mtﬁ‘garp%tﬁg%&%%t uring

an el ectri cajakch facnitic isadefictied diangence THeQPht tefEitedioff oF tHe.didbBurfseds t Op

pl anar view of a watch face made_in cor dﬁgﬂg‘g v&th n tg‘rﬁ)odi nent %f t he
AREBIOMIPCY a

i nvent i on direflssted dackppavarcio the sprfaretihe et f fMatsh  fagg wit

bi r ef ri ngengg.ohdedidr thitih diffetéftfoh heirstd! ay a variety of col or segnents.
FIG 6Ais a top_ planar view of a prior art watch face featuring,a LCD

di splay; FIG 6BIn gnother snbodiment of ithsyinyentiony aj cofor ghanginglaypr js pgpitioned
i 11 ustrati ngefden ithY LEPhRd The RebctivOpbianskirURYdrl NTRE o éﬁ@%maze% hat arc

etched in the interior of the glass in the visible area of L G 7Ais

a vertical semptisedaf eithesyw coloresspalarizener Tetaydation §im.o Inypithen casactbe sy icolgr
| ecti vel i - i ' ipent of
The' i nvent ) GBS f6h B M h NP speheinc BLE TG Colth bt BT HE D 0

i nprovenent thereforesliffi¢rent¢aiproyide @ ohsumey with arwatthchawing laovatenfacoowitlasalestive L CD
arrangenent .in a didspl ay arranged in accordance with an enbodi ment of the
present i nvéREKBMYEI G "8 is a cross-sectional view of a prior art display

device il | ustrat Ingnéthe enbodandnt afahe poseriti iomentign,othe tutidizdtivnt ¢ gual IL.GANdem
with the PCB, FIG 9A is a lateral cr.oss-sectional .view of. an i ment of
Uhe or aent dispAtnaraREin Jendphraniop o 836 BRIk 8RS i iipiofed el Flbetiet o nay
Cormonﬁn]g S GindteFnonkp) Mo@%r&ﬁ%@bﬁﬂﬁslélﬁﬁ%dilg#ﬁ oxﬂ:ELdeB has tRpdegirévikuati ew of
a watc ace,_made i n accofdance an .enbodj ment of .the present i.nvention
i |1 ust rat i nglisply sReRents, e g@w&if‘flbﬁoavnfﬁé el & mmsé’aﬁ%ﬁ@ﬁt I gnoghee

di splay and pgfdn 8£Wif @nbédiment, the second LCD further comprises a color changing




DETAI LED DESCRI PTI ON OF THE DRAW NGS FI GS. 2A and 2B show one enbodi ment of
the present invention for an inproved col or-changi ng LCD arrangenent 200.
‘'Wth this inproved arrangenent 200, displays produci ng changeabl e col or
segnments or a conpletely col or changeabl e backgrounds are possible. This is
particularly useful for tinepiece backgrounds, particularly watch dial
‘backgrounds. In application, incident light 210 is directed toward
‘arrangenent 2 jRchivdh el i 2 O idiSrabf; GRS te
wherein a fir 21?11)\rIO| IB %@@gllg%ﬁﬁgflﬁég@ﬂgﬁghg %% nié?m%,lﬂmgﬁf b fmssy?glﬁ e

wher ei n accheclogatallpl adageccilsclagphiiedeviaes. i NinFplic@By, ¢omamdepiticd iclpatro@20 i s
reflected from ar ang?nent.ZOO as either a fjrst or a second color.

Speci fi czalm??s»v%‘eﬁ % PIRARONICTRPCPICECH AT MIEFGRISTY PPING PHOTESCqaplee Apdd as
first col@f. L. b TENE ; NG b gt LS Bil.geted as
cecond oo srooT4PRERAPRURE. (65 B Bifly (ActiaRly MEBbIE P S 212,

i nci dent infoghttidl s inspquass &l tichdenigrho b amy tigepizce. dVeverthclebe thOBBlsusict e.

The first | ayer, of arr nment .200 i | ari zer. | ayer,.220. larizer
aver 220 P et dRSnathinareord PoBlali et e et hear 1y
pol ari zedpd t&htorQfcage PNAILSElBRIBRdIchichs! Tivserlid oqually iivpoia@nhat 4 ghlchand
absorbs linearly golarlzed light of a direction perpendicular to the

| i near | y beotcamloziablle| toghearass i He finationaldior eset anh fashinnablez e Maregusr, ip2ihe

effecti .allo about 50% of i ght to.pass thro onward t rg, the
Cover | ay sty Rl SRS it beadlhn BRBFT LBl IORTHRE sttt
passi ng timoRUERNPR) Aatchediffértt watdhies @ UFttran duefiR! dThd salesdpstensd ah (Risspl ay
(LCD) layer 23Q . , LCD 230 conprises a polarized |ight axis changing

el ement suakctadora at eprafostableentid ifunqlipngl Wiakphi that rapst display nchianging ororcdt at e

e

pr edet er rarnechefwiiat ofthe eattornar iothdulgkt thiboeary stropgl ari zed 1i ght. The now

tw sted polarized light is then passed onward to a reflective polarizer
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 210 passed
through LCD 230 in the "OFF" state will be reflected off of the surface of
film250 as the 8 orientation of the light is off fromthat of the
reflective polarizes film250. The reflected light is then passed back
through to the surface of arrangenent 200 as nerely white |ight 212.

Al t hough white light 212 is not colored, it wll appear as a mrrored
background (i.e., silver) due to reflective polarizes film 250. Refernng
nowto FIG 2B, with LCD .230 in the "ON' state wherein a second voltage is
applied to LCD 230, the polarized |ight passing through LCD 230 will not be
tw sted as had occurred in the "OFF" state. As the LCD segnents are turned
on (i.e., a second voltage applied), they will then becone parallel to the
transmttance of the polarized light and will not rotate the |ight.
Therefore, when the polarized |light reaches reflective polarizes film 250,
the orientation of the light will match the polarization of film 250 since
the light has not been rotated and will pass through film 250 on to | ayer
260. Layer 260, which is disposed beneath film 250 in arrangenent 200, is a
patterned and/ or col ored surface such as a watch dial. The |ight passing
through to | ayer 260 strikes the surface of .layer 260. The light is then
refl ected back through the | ayers above to becone colored light 214. The
appearance and color of light 214 will be as the surface of |ayer 260 td an
observer above arrangenent 200. The col or of |ayer 260 can conprise any
color in the visual spectrum Alternatively, |layer 260 can have a textured
design or logo inprinted thereon either alone or with a sel ected col or.

FI GS. 3A and 3B disclose an arrangenent 300 that is simlar to those in
FIGS. 2A and 2B with the inclusion of an additional |ayer. This additional

| ayer is a colored pol arizes or retardat%on film340. As wth the exanples
di scussed above, incident |light 310 woul d pass through polarizes 320.
Thereafter, the polarized |light would pass on to LCD 330. In the "OFF"
state wherein a first voltage is applied) as shown in FIG 3A, LCD 330
twsts the |ight about 90 degrees. Unlike the arrangenent shown in FIG 2A,
the light is then passed through the colored polarizes or retardation film
340. Particularly, film 340 can conprise a colored retardation filmfor
adjusting the optical phase difference of the light or a colored polarizes.
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In a variant of arrangenent 300 of the enbodinent, the orientation of the
pol arizes layers may be rotated in a conventional manner. Rather than a
‘conventional positive display with dark segments on |ight background, this
vari ant of arrangenment 300 woul d appear as a negative display with |ight
segnents on a dark background. Using this variant of arrangenment 300,

pol ari zes | ayer 320, LCD | ayer 330, and bottomreflective polarizes 350 can

be rotated with respect to each other so that incident light 310 passing
t hrough LCbackgmoung withe visgptrdispdays segmgnts| whiely anatoh andi Blhtinttheo attendant gahsit | i ght

310 will pﬁg@&m@“%“a‘rﬂp?ﬁfs‘g%ﬂé&t?ﬁgﬂ{%’&'ﬁﬁélb-' m 350 to | ayer 360 to strike

its reflective surface. ght reflected to an observer in the
"OFF" state wi | Additipredisphylfeagires Ghde addrddt thedackpround|imothamatitedingatst er n  of

surface 36Q. In the "ON' stat | jght,.310. wi e reflected off . of the
Surface of e PERse Pt Seitrey {ihamamialh lerfiest T anBaranses g Slhet
observer. Thb@stitgloptiod] effectabgebenided W thd eefleiividisltsutfced fIf ta.aLgddiiz es

| ayers can al so be lied to the arrangenment 200 shown in FIGS. 2A and 2B
Uilizing taﬂieéecvawF%chanPH?ng%fWng I]i*%LQSﬁQGZ‘B@“P‘HO‘E%Ea"k@ﬂF“d selggseare | j ght
214 woul d ?Bgﬁﬂéb@@h@ﬁﬁamﬁﬁdbﬂ& patterned to an observer as light is being
reflected fromsurface 260. Wth LCD 230 in the "ON state, light 212 would

appear nirror edStill gapthex featrs frymdrip spme egtpdisteniof(fhe grasontdinyenfipn 350, 10
Ref erring '?Bﬁ%tcgnﬁ: tioRCof thenin?é?na@lc&ﬂﬁ(:ﬂﬁh@ o?'iﬁealﬂﬂcﬁ%gbf g&grﬁegﬁt inlation

enbodi nent , I pol ari zer 0 may al so be

e retardation and/or colored laye
pl aced abovesulthin & Gignsfiant medugieiein thee thicknessoof tiez subjed Ginaapjece,ntheehye

i nst ances) i 320 | 4 i b , Qr | ari zer
| nat ead of cabelif Sorolrch i dlhepstR e ybbinte, thE a6 SofeBRof ;2
wat ch uti | iig comgprides pasitioning twen smald Giztd atteries cilaigside theoPCBI ifffead3df thed 3B. A
wat ch 400 has a.watch face 41 i t h.anal .og hands 42Q. di spose b t he
surface of PREEUNS eqEpl ¥herehy: 2 Jggrn l?agtﬁryolls pi?ﬁﬁ‘ﬁ%“ﬁ%@?"%“%o‘ﬁ? %ﬁ er 430
][ray be gr OVFhike eanf ﬂllowe}f(&rﬁﬂ Gveréll?))gﬁx&ieﬁ(hio:vvmhg, ﬁﬁhfeﬁxﬁlgingd h?nﬁ&l@kﬂditpwl ﬂﬁbu@mholr of
ace 410, a contr actyatqr 4 al so be provided for exanple. A hole
di sposed tﬁkgﬂﬁﬂggﬁgl a@gwemﬁhbvﬂgﬁ%ﬁ#@% face (not depicted) allows for the
pl acenent of a post for affixing watch hands 420 thereto. Thereby, watch
hands 420 can be noved accordingly to indicate tinme. As shown in FIG 4A
wat ch face 410 has a first color 412. In this exanple, this is achieved
using arrangenent 300 in FIG 3A Therefore, the LCD in watch 400 is in the
"O ~F" state. Therefore, color 412 will appear as the color of film 340
because the incident light will be reflected off of the reflective
pol arizer film350. Wth FIG 4B, watch face 410 has a second color 414. In
this exanple, this color is achieved using arrangenent 300 in FIG 3B. As
such, the LCD in watch 400 is in the "O L' state. Therefore, color 414 wll
appear as the color of surface 360 because the incident light will be pass
t hrough refl ective polarizer film350 and be reflected from surface 360.
Al t hough a watch is described here as an exanple for utilizing a background
with selective color, other enbodinments utilizing these arrangenents are
possi ble. To control and facilitate the LCDs of the above enbodi nents,
known el ectronics are understood to be incorporated as needed with the
invention. This facilitates the col or changes of the background and the
controlling and driving el ectronics needed for the watch. These el ectronics
can allow the color to change a predeterm ned pattern or frequency, such as
switching fromone color to another every two seconds, or giving the user
the ability to select and statically display one of the colors. Referring
now to FIGS. SA and 5B, in an additional arrangenent 500 of the enbodi nent
of the present invention, an Electronically Controlled Birefringence (ECB)
LCD 530 is used in preference to the conventional LCDs 230 and 330 of
arrangenents 200 11 and 300, respectively. ECB LCDs nakes use of an
electric field to mani pulate the birefingence of the liquid crystal. By
altering the orientation of the liquid crystal with an electric field
conprised of internmedi ate voltages, t he ®ECB LCD can control the color of
the reflected |ight. Varying an applied voltage causes the LCD to exhibit
different colors on the display. A typical ECB LCD with neutral polarizers
may be used to produce colors ranging frompink to green to dark bl ues.
Different colored polarizers, colored reflectors, and retardation film
| ayers may al so be utilized to produce ECB LCDs that are capabl e of
generating different color variation. Thus, ECB LCDs are capabl e of
providing an entire ganmut of colors within the visible spectrum This
permts the generation of a plurality of color choices for the background,
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As shown in FIG SB, in an exanple of a watch 580 utilizing the arrangenent
500 described in FIG SA, the watch face may al so be segnented into a
plurality of distinct colored segnents or shapes, e.g., 580a - 580f.
Moreover, utilizing an ECB LCD 530 and | ayers of the watch face can be set
so as to produce a different color in each segnent of the watch face.
Referring nowto FIGS. 6A and 6B, an exanple of a prior art timepiece

devi ce 600 i s shown whi Cﬂhfﬁ?ﬁ y 610. The di spl ay
610 conprises a plurality o is)ggﬁtiﬁ??{?ﬁ:as g}%ﬁk‘é@ﬁ\qﬁ%ma, 620b, 620c,
620d, which are Benmmyel featuedsebalieded dlaamdﬁ?t@egﬂemnvm Bres pdt fyssh in THee

7- Segnment LCD p Y. nventlonal technol.o wher eby LCDs
are used toaRPSP‘%ﬂ%aﬁlﬂﬁ'gnm BX"W 8Pt§?l?oh r’r%(‘)"iegl as%‘iek “gﬁé’&?dr%dgéée’
attached t ofuihéic bigiedts ar¢ Edntages . thereofa ) wd} beﬁt) beEunderstddd By irefee@@MeNtRA

di spl ay 620%l char ge the TN Ilquhd crystals ng make .t he Ia%ers untw st so
that |ight fidlowse qoailed feicrphge ChrR YU etve FBIHPFE IR FRd Yionivgeioapp! i ed
to specifi cwaRa¥RBEnBRYIAE ﬂﬁ“ﬁﬁg%aﬁvﬁeramw de variety of al phanuneric letters
and synbols. For exanple, by applying voltage to the segnent pattern (~, S)
t he nunber 3'FIGslisarsa’ednat@srdelvaewyfamnqmartyilspglyale\moétage to the segnent
pattern (a, s,) results in the |Jetter "H'. Currently, the typical LCD

di gi tal wat ch¥Gsghass %qrwﬁ*éﬁe%qoaelk%\égmtr@%n&)}@ygﬁ@f apweirly fisaavins . e.
positive displ gatlve
di spl ay) . Homé%%twe{ o(gle %%ge he (rlrﬁh@tngib?aﬁlk?reﬁgg%@uﬂg%ﬂﬁ%‘)&f]%ntty%?o

wat ches and oﬁhﬂelnvqxl@nswmlmﬁlehﬁmdnb'étlab@ﬂdw lngndOljF’t sthtedi spl ays) the

ability to effectively exploit additional s runs of col r is vital. The
previ ously merlGoAlas & wisal sectional view aiustrating laess o5 aciiteh fiog daving

et hodol ogi es sbieétivelyCéhaR&h n%bhd]@r@nﬁ@h%ﬁﬁ%%rﬂﬂlcb@tﬂ & mBodithéR Rirece
device. In addition to conbining an anal og dj spl“ag*‘vm th a col or changing
LCD wat chf ace thf’clﬁﬁclﬂ%%?fe@tthﬁllqmﬁﬁb’é‘ﬁ’c%‘S Hlay inga ON sttesyse t he combi nati on
of a color ch | a digital .tinme. d| Iaylncor Qra ed, t herein.
However, usi naﬁg gﬁn 3 vec%‘fa é’ﬁ’&%gY‘ﬁ‘ﬁ (1 ?rﬁ of 25yt '5 Thd?Wrgi t al
readout and segnemvaly c&haﬁgihg) baadgacnmumgaobﬁpiﬁ@rcwaﬁxcbaﬁthsavemvddnma{wfe nt

limtations whjch corres |ngI tract, fro VIS acui and, aest hetics
of the displ aﬂw PRt APPLRYTAg o %fi%%ﬂa yepyheeein Mqtlﬂecr:&}%é@elgy by whi ch
the LCD i s congh «wokedtatd;or exanple, the lines used to connect the
different LCD segnents are etched in the interior of the glass in visible
areas of the [KIG.3Bing vertical istdtiongt viewe dlldsfrating hgléremftai watch ifbe aving) . Thus,

usmgasmgle hangi LCD to bot h. di s digital readout and
serve as a col SIEOtE:Vﬁ[i'n’a\aﬂﬂg%gg‘f(kﬁ showay,in %8?9“’%85?0 %ﬂﬁ"?"?@gi"gs of

| i nes goi ng t hhoingéntioh emphykgraocoler chimgilp Bpsr whevebi ﬂxehmln@e:rystdl display

Addi tionally, the“@[%ﬁ of discrete segments to create displays of

al phanuneri c 8% nher ent | y limts the visual design characteristics
of i ndi vi dual yearsgolsef Serfltdl SHARI SieH!fuskuibed By B ACHEEA Hoe Gabiop®: Wi o
separates the discrete segnents from one another. I'nventive sol ution of
t he present i reelectiveln chsngmga biagkgyoynds ashown &f ascardande nwith r angdtespate of t wo

LCDs into a sin one e i ment, . on CD is dedicated to
serving as a cgﬁ)c()’gm%ﬁg#gtlﬁenﬂv%éofggﬁ@% ac(??(frﬁ]ém&ﬁé?ye[@ i ncl udes the
desired tinme diygnl v is 8465 Hahar PRIE L lan\eatap\fweqnfdeqn Zc%ordander@{tﬁraﬁed

configuration of the present invention featuri ng dual LCD arrangenent TO0O
i s illustratecmbphiment ohfere invantiorodispased dingr watehl vferein tp ligwidaorystals | ayer
720 and a fir Plhgqnﬁaoﬁlpsgﬁggg@, Qflcing a frlbigved by a second LCD T32.
In one enbodlf% he two LCDs : %’Ee gle Sre d wthin the nodule with space

i nhbet vveeﬂ t hernG. 4B &m_@ttbﬁrpé@ﬁb@tb“f’rBﬂh witﬂﬁ ﬁcg(mhdsm @dc@rchﬂcredﬁdhtaﬁ feaglh
other with no air in order to insure.the br est P 0SS e.
Bl nat i g ¢ ambeeegs o7 568 Sientn 8BE0REY ki VAIch TR 166 SOV GGt he

| i ght | ost duedlgppayr,gfabegm'@ﬁ&,m Fodacdd akerid ®brenbodi nent, an opti cal

seal ant 722 such as an epoxy indexed to natch the index of refraction of
the LCDs is used to bond the two LCDs to one another. A colored polarizes
or retardation film 740 is disposed behfnd the ' second LCD 732, followed
by a layer conprised of a reflective polarizes film750, which in turnis
followed by a reflective |layer 760 which nay conprise a dial background or
a




colored translucent screen with a reflector behind it. In a variant of the
enbodi nent, a conventional absorptive polarizes may al so be used in | ayer
'?50. In another variant of the enbodinment, a clear reflector layer 760 and
a colored top polarizes layer T20 may be used to produce the desired visual
effect. In a preferred enbodi nent of the arrangenent 700, the first LCD 730
is segnented for digital display while the second LCD 732 is utilized to
generate the display face background color. Wth this configuration the
segnent s of tHAGiS isad vertiepl mggriappl viey; illpsteating layes A wakchdaeeckpving presence
of the colore : Ful i ri ' e ' results
in gray), anddste ﬁg&%ycicg?(l)é&%q%gg?é%ﬂ%@w I Ilv}adi“ggil?g&ﬁ%%g l(’:v((?)tlﬁo:{m \i@léeﬁﬁtgr oduced
by what ever isengmdﬂmé@fM%mantiqnefep@ﬂnemq}@trpy@ﬁmcpz@@leﬂs@reﬁmewver,
while inits S(ig@:)i%b-‘;u?cfm the LCD T32 used to generate the display
background color rs conprised of a single segnment representing a changing

background, theQursBenh Wb 9ewabsa Wah TaRNSadl ¥ édsiahbte whtkRnl 32
utilized to generate the display face background color into a plurality of

t he [ . d
di scretely colwitedimeayrinths wmvention; Aigpased ifed HiRteh offieesn ons elestsieally
previously. Ad&h&bl%abiréffriggéﬂc‘?t(ﬁéb)C]StBlf)'Quﬁs%'tgnéisfiﬂfay tDSaky AF9EIHN 700,
the functionality of the dual LCDs |30, T 32 may al so be i1 nterchanged as
deenmed appr oprscaments.o enhance the visual aesthetics of the overall display.

For exanple, the 732 ysed to generate the _di gplay background col or may
al so incl ude JH%-@%B&Pt%rgﬁaaywmqewneb%wﬁﬁgfﬁcgig n&iﬂ}‘ﬁfimﬂ%m ay on the
LCD 730 segne Yo INo] I . I 7B.. the. segnent ed
digital displ 2@&9@3;0 f p bRl A eggi’}"&ﬁ%&i@m@%& uirarihl e 8RBT o,

di gi tal displ agtched CTOf(indivkx {fiBOxidd)vegudens that are etchdédbin thSinteror dfthe glasd such

t hat when the dual L T T 32 are properly aligned, the various

i ndi vi dual seg‘ﬁgﬁﬁ‘gs‘@?safﬁagfggp’di splay 780 are arranged directly beneath
t he i nherent j A0 : : . [ Y When
activated, the gl'g’i"?éﬁt QS?@S?;%E@%% gfg?r,lpﬁhg%rgsaﬁ?é WA&? é’i (tﬁjaz? “%I{Cg t%ygg'gifg
resulting in tdskeciivaly ohaadinghackgrounds shown kreacsordaincecwlitiliagiembbdidiestpofay T90.

It will also b it@ﬁﬁ‘ﬂﬁ { ?e%(& I of conplementary LCD

di gital displ a‘@%ﬂ‘gk%‘g"t?ﬁ y en aanézhgg['?ﬁgprgﬁ !%Qg? designers to enploy nore
conpl ex fonts gyl JBMHREEEYs ah iMproPsher®ami &isaMbaskiife Résufting! BBmpP RS ENt
invention featuring dual LCDs, the individual segnents of the first LCD |30

di splay a firsemplpyment ghgdeal L CR-amngement iy 8 display airanged émpgsprdanastveithy

i ndi vi dual seg dfthent BEmE § Aondnd a background of a second col or.
Currently, LCD%Fé;{lbz) pr%lducedb{/\eﬁ%né typoin(’:al |y are either colored segnents on

a grey backgr oprG!l § iis a&rossiediohilveiew EEOE pebsS it AisplayOdevieaifludREiig les On a
col ored background 'S;;ip{ale' ,...negat jye in%ge di spl a s%‘. lﬁ‘ anot her enbodi nent

of the presenjthnﬁﬁ‘é' FHsiap P & hatte; “‘rfﬁ‘iﬁ%&lﬂ‘% FPF_ ¢l ude switchi ng neans
whereby the fipgk §RGsSLEAGMH Pn‘ogﬁlse%&@ﬂil %@évﬁro?_aﬁaé/mﬁ’&ixhgﬁéeéﬂ ad O&% efif'anged. A
mi cropr ocessor 0f conventional design may be incorporated into the display
to control theingérgionrillestdating thernoyplpéanfigunation hetheiintetnah nomparodfiteDs 730,

T32. For exanple. the v applied to the first LCD 730 may alternate
bet ween a fi rsglsl?}y?“:dé)é)wé’%%’q’gc‘%econd vol t age which correspond to the "OFF"

and "ON' stat eﬁl@.iﬁﬁ%%%Ppﬁl%bea‘A%fEH fa& H33D U Abciliahek St 45 1N the
15 activated portions of the first LCD 730 either rotating or not
rotating pol ar embadimenyof thespresens inwentiorh Blugteating dhe npyel iconfigumtionefdkecond LCD

732 may altern ke . fourth voltage which
correspond to ?ﬁ%ﬂﬁwﬂgﬂﬁ)%&g}%&g}ggﬁe@g&c&d previ ously, which

correspondingly results in the activated portions of the second LCD 732
either rotating or not rotating polarized Iight. Thus, the sw tching neans
of the present invention allows the dual LCD arrangenent 700 to change from
positive to a negative inmage display. Additionally, the sw tching nmeans may
be electronically actuated in a preprogramred fashion or manual ly actuated
using a control actuator |ike the actuator 432 shown in FIGS. 4A and 4B.
Those skilled in the art can recognize how this inventive arrangenent wl |
result in different polarization rotatiagns of |ight dependi ng where "OFF"
and "ON' segnents overlap between the two | ayered displays and the

resul ting col or depending the various polarizer and coloring |layers. In one
orientation sone of the additional coloring) |layers aren't necessary to
make the invention functional, but are desired in a preferred enbodi nent
where there are different colored segnents and backgrounds. In sone cases,

t he col ored background may produce maxi num col or difference between a first
and second col or, but while segnments are a first color the background may
al so be voltage controlled to produce an internediate color (e,g., red

e - o o - .




m PCB 820. For exanple, in one enbodinent, instead of using the typical
single 3 volt battery used in the conventional arrangenent 800, the tine

‘pi ece of the present invention enploys two (2) 1.5 volt silver oxide
batteries al ongside the PCB and LCD display 920. Thus, this novel
configuration 900 allows for an overall thinner novenent, thereby resulting
in a thinner nore confortable watch wi thout detracting fromthe
functionality of the watch. It is understood that other nodifications,
changes and subst i t ut iIRJGEAHYED DRSGRIZTION ORIHE PESOWINGEi scl osure and in

Sone instances §9pR i&@'{:}&iﬁ?h&; ofd Gt 'gpmep}ésém B R Bygndimvgr<§v%aut a
correspondi ng use of “other features. Accordingfy, It I's approprirate that

t he appendeadlaichangingobCDammngencht 20badWith gl improzediamangemens 120, sdispidyswi t h
the scope of the invention., 18 ALMS 1. wat.ch.face Wit h sel ective
backgr ounds" ‘i]’r‘fﬂgi °2‘P‘PF§?"‘8 Py ?figf’f?g% N 8&8?‘1’]5’@.” FAPLG1085 BICPPQWP“Bg%%ang

t her et hr ouglwissible] iThis ©@ particalagly veéfapfoayintpipe backghmnds phrtichiarlpdlatthidgs | ayer

wherein the I#ﬁqrui d, crystal display selectively rotates or does not rotate

pol ari zed 143§ oundsy of | ect i ve pol ari zes | ayer |ocated beneath the liquid

crystal display jaRgplRagdd, iR iciiéht 210 is'dwlected ko dhiriyemBAtP00 v Pepdddigi d
pol ari zes | ayer, erein rotate I“b%ht, reflects off the reflective

pol ari zes |whether graagraeny20) isiin ap “OAFk stabuwhersin & fest xaltags is aprliednas in
non- r ot at edpjck AL o} f ' L dVBRadedd dmbkd Y ilPRI@hBZESidbAY er
and a reflceil?t(? \%%’ Io_t';@g%l %%&%ﬁ%&ﬁé‘g?‘%@ he rgg.fle@ti%’\é?bol ar ??é@éﬁdg@er
wher ei n t helight @10 isarcflected Hropu ginrangement: {208 casi githep i dirstzers al spgend (celot.ect s

of f the refyacidoxfy, Whbe in ROVl REGHR ighPSH6%E Qi hs kG AR o f ACE-
When in the “ON” state, incident light 210 is reflected as second color 214.

As illustrated in FIG. 2A, to arrive at first color 212, incident light 210 is passed
through arrangement 200 in the “OFF” state. The first layer of arrangement 200 is a
polarizer layer 220. Polarizer layer 220 is comprised of material that causes the
transmission of linearly polarized light of a predetermined first direction of incident light
and absorbs linearly polarized light of a direction perpendicular to the linearly polarized
light of the first direction. 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 incident light passes through LCD 230 and is twisted about 90
degrees to the predetermined first direction of the linearly polarized light.

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 Ouderkirk et al. and is incorporated by reference herein. Essentially, 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



2. The watch face of claim1l wherein the polarizes |ayer conprises a
neutral polarizes. 3. The watch face of claim1 wherein the polarizes |ayer
‘conprises a colored polarizes. 4. The watch face of claim1 wherein the
Iiquid crystal display is a twisted nematic liquid crystal display. f 5.
The watch face of claim1 wherein the liquid crystal display is an

el ectronically controlled birefringence |iquid crystal display. 6. The

wat ch face of claim1l wherein the reflective polarizes |ayer is positioned
i n a secondoriemtation af therdightisaff frem ttlmt ofithd rpfbdctive pcd&izleat]lbn zsmmeebﬂbcted

non-r ot at ed refl ect f e ref | ct| ar CI ng the
first backgy%}ﬁgd&%‘hp‘fsﬁe%{(@ﬁo‘f%’q e%'rlf% t At gﬁg "b%t t’?%ﬁ§ g t‘[hrough
the reflect2t2e poticugh 2aste|laie212 ik Dot colore@hiz wiltappeat aca rﬁii‘roﬁddaiaﬁltgioﬁmer ein

t he reflect ve | a e(i atte ned rlzféc 8. The watch face of claiml
wherein the ’feﬁ‘lhé%)[ Wéofe%gfvelpg 352 g surface. 9. The watch face of
claim7 wherein Réfanmgfnbwblm |2€B{Qwhthl ECP 230l HIRC“ONT fidfeCwhekéln alda6ongat Ch
face of clalml wherein the reflective layer is a mrrored surface. 11. The

wat ch face wiltage i sptieduock P 30, 1the pelarized light passing Swoysh LED 230 wlhnetibsc k
face. 12. T%ML&%J&%&J inGh&OFp mgr Qishnd ﬁ@Dfs'eélﬁént@?Egr it (gg&ﬁg(lza%kgr ound

are colored. 13 e watch tace of claim1l wherein the ckground is
a first col scorthatoltdge appliedid themcwidlr then dberemer paralicintd the| tmansmikthnceThe theat ch

face of cl aééfk%ﬁe‘é?%ﬁﬁér@u\&@%ot Hté?tg tlpe séﬁgr ?Hé}gfo eg rvfﬁc% kﬂe\é)eoﬁa?gfml%t},t r%ﬁcg%;S The

wat ch face her osed
directly abreflectore mhlarvizet fin RE(, mha bﬂntmtdtloqwf dha:hghttvall miatelp tieypolatizatiohhef wat ch

face of claj wher rin y. cha iquco S a co] ored

ol ar 2o, i 230 MR G Rebt¥as w8} Blenialetond 1P BBt RBER 5 250 o Sl ay e
conpri ses aZBOetIaer)dﬁZGOQwhfdhl isndispGsed Begeatinifilh 25(hincarahgerhenit 200] iy pattireds ai d
o e SR el A Al int i REQURT, e RN T

the surface of layer 260. The light is then reflected back through the layers above to
become colored light 214, The appearance and color of light 214 will be as the surface of

layer 260 td an observer above arrangement 200. The color of layer 260 can comprise any
color in the visual spectrum. 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 bass through polarizer 320. Thereafter, the polarized light 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 optical phase difference
of the light or a colored polarizer. With film 340, certain colored 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.



19. The watch face of claim 1l wherein said watch face is disposed within a
wat ch nodul e. 20. The watch nodul e of claim 20 wherein said nodule is round
‘and said watch face is octagonal. 20 21. The watch face of claim1
further conprising voltage sw tching neans, wherein said swtching neans
controls a voltage applied to said liquid crystal display. 22. The watch
face of claim22 wherein said voltage switching neans is electronically
actuated. 23. The watch face of claim22 wherein said voltage sw tching
means i s manual Inytha Ot stafe whdreinTheeoand vhltdgrde applied dd AiGH 33, dbgicted in sai d

vol tage s h na e se age.
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first backgithowtditaodemaiod tmmgocldmge:d t dhe lighoduthes phd'sed Slﬁﬁmg‘rdtlha@ll’(géd)und

26y The watch .face of .clai furt npyisin ans for adjustjng said
second voIP%BE”“éWrd$ﬂ§' a&glﬂﬁeng? ﬁﬁﬁginﬁﬁc dﬁg &% 1A ust i ng
i s el ectrongcahl }he&ﬁicﬂt@h&ﬂof B8 ngfrthﬁrema @ckwfrat@'ﬂn 360 mbRhéY polarBfdEof the MEANS
for adjusting is nanually actuated 29. A watch face with sel ective

backgr ound$ilraothp ligh 'ﬁgmssad Hpugh tféayqr A% piriking ﬂﬁfoTegF‘PtE’P grirgegtithplyen ng
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The appearance and color of light 314 would be as the reflective surface of layer 360 to an
observer above arrangement 300. With the addition of film 340, colored lights 312 and
314 can appear as different colors selected from the visual spectrum as opposed to having
one state as no color (mitrored) and a second state as with color like in the examples
described for FIGS. 2A and 2B. For example, the color of light 312 could appear blue
and the color of light 314 could appear red.

In a variant of arrangement 300 of the embodiment, the orientation of the polarizer
layers may be rotated in a conventional manner. Rather than a conventional positive
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 LCD 330 in the “OFF” state will have an orientation such that light 310 will pass
through reflective polarizer film 350 to layer 360 to strike its reflective surface. Thereby,
the light reflected 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 film 350 to reflect light 312 to an observer.

This variant arrangement in the orientation of the polarizer 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 observer 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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liquid crystal display is divided into a plurality of distinct segnents,
wher ei n each segnent selectively rotates or does not rotate polarized
light; a 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 reflective polarizer |ayer
producing a first background on the watch face and non-rotated light is
transmtted through the reflective polarizer layer; and a reflective |ayer
di sposed beneat qufmng oW ¢ FIGe3Gohnan; aitemauea»y@ngemetr 3004 of the anibgtiimepgssed

thr ough t eyt gl el GaRPLALEA Bhiskiad thvel Sh RE) SsPld pibdd BTJ L ERp aver

produci ng a secon roun wat C
cl ai m 29 whexlaindersthe domb@lmader 390 of, idissing rmsltansag ternos polanperi 320 itselflingi t aI

time displ ay ﬁjbfglcog)f)%’ofafé?r 1n§§a%fofcln%{ntrr%12§la$@eerr ein the polarizer |ayer

conpri ses d 'HB Wa ace of claim29 wherein the
pol ari zer |ayer Rmmpmama 4B digdi@ead cpahple o? @ watcBautiliZing tlvwdrfahgérﬁdﬁ& 6 claim

29 wherein the di s y sat ted nepgtic i d crystal
di spl ay. 349 eseﬂﬁgd%g?‘%t%f ﬁi‘égo:% é{“i?ﬁ] Z‘g ast ‘h@’aﬁcm ed“b taéP °8i spl ay
i s an el ectypnd mldlépogéa%wé dhedumce%fflfacegwcpo hdjtud it p‘o@u@h@rhgmmax 22
35. The watch face of claim?29 wherein the reflective polarizes |ayer is

posi ti oned ¢antralles4dbmay be pronidsd farexpmplgt Ivéelﬁﬁlvgléncan%|tml?a£5gowﬂ;n@ )
wherei n no of RLAD 02 %ga{gﬁ abtiidth ﬁzsmﬁf f1sd B@R{oefd'e@%r §§mgfea 5&1F%lsh§’s\é8f

produci ng t | rst roun on t face an
t ransmi t t edthrdugh ﬂgﬁaxemaofrtm atchifacs (petidgpicted)alloavp dor. thg placeThent ofa pdst fonce of

claim 29 Whghiehl ah tafild £48!thiSiol gpg%febgsyacpﬁ&ﬁs 48P Ehr B R acebfdind S WRLCN

face of clalrm erern ere ayer 1s a colored sur 38. The
wat ch face ofinditae im@9 wherein the reflectlve | ayer is a colored surface.

As shown in FIG. 4A, watch face 410 has a first color 412. In this example, this
is achieved using arrangement 300 in FIG. 3A. 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 predetermined pattern or
frequency, such as switching from one color to another every two seconds, or giving the
user the ability to select and statically display one of the colors.

Referring now to FIGS. SA and 5B, in an additional arrangement §00 of the
embodiment of the present invention, an Electronically Controlled Birefringence (ECB)
LCD 530 is used in preference to the conventional LCDs 230 and 330 of arrangements 200
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39. The watch face of claim?29 wherein the reflective layer is a mrrored
surface. 40. The watch face of claim 36 wherein the patterned surface is an
"anal og clock face. 41. The watch face of claim?29 wherein the first and
second background are colored. 42. The 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 clain29 wherein the first background is a
silvered mrror. 44. The watch face of claim?29 further conprising a color

changi ng | a3 30 §?§B§‘é’deléh r BEB) I;/CQBGW%PS‘HPF ap tefsgtrisefield, to Huanipwlate thecr yst al
di spl ay. 45blr&?@cmto‘?'fhef1ﬁ1ﬁﬁl &;lst&ll @yrﬂltéﬁné"éﬂgﬁﬂérﬂatwﬁ%f?}@ lﬁux&ﬂ‘gﬁﬂ'ﬂﬂld ayer

conpri ses a col ored pol ari zes: . "The watch face of wherein the

col or changtlagrit digldrcogpripad csfegtcam?deatwdmgﬁamxefE¢BnLCD7canmtm)athg bolpmefe of

claim?29 wh t I dlsla
e fbolcTighe 1 R ER abiffels Vbt S2ulte TPl kbl drerbdi Mol SP1 Y-

48. The wat ace o rein the vvat ace |nc es a
ext endi ng amn ahd QisplhueréttypwagECBoLq:iDowﬂdeelftml pakastay may rhe umdfmnﬂum‘ wat ch

hands. 23 e of t h face,is

di sposed wi th orrsn ﬁﬁmﬁh&gﬁ@?ﬁ’ &t eglbgo b\?\‘/éetgch lhrr%{?u céorf%rf %Pﬁ‘?‘%gf"l}aﬁeé’r ei n
sai d nodul erefmcuocsumﬂ rafaciaton ﬂlm\myex{g n’ia&@.tsolb@ unnmgopaiducésncsﬂmswmt@& face
of claim?29 furthe I’IS Ita switghin wherein, saj d
vol t age swi P*EPHH? I:Tg réB%F QBIVg%'é’nsel %?@Bﬁ)laﬁedaﬂa leqof | east
one of a pl Hfo&ldlﬁg’a@fenﬁﬁgm cﬂaédlﬁ’é REithiV RS QisiblE 3pdetrimt t Thi3 peImBOMRY | Sed
of at | east one of the @I urality of distinct segrrents 52. The watch face

of cl ai m 518cneeation pfspplyralisy Pﬁﬁ%l%ﬁmlﬁ%fﬁg theebackerapad; ratherothan ke sivipleage
between a f bhcile tehiciGRe B hoboREE O b Almap diso BRoNLE fb iRty 21 ™

52 wherein said first voltage causes each distin
or at user’s selection produce a selected color at the mtermedlate voltages or produce a

smooth gradation change between these different colors.

While voltage requirements are generally stated in terms of precise voltages (e.g.,
“OFF” voltage = 0V, “ON” voltage = 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 suitable intermediate 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 voltages. 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 range 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.
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segnent in the at |east one of said plurality of segnent patterns to rotate
pol arized |ight and said second vol tage causes each distinct segnent in the
‘at | east one of said plurality of segnent patterns to not rotate polarized
light. 54. The watch face of claim51 wherein said voltage sw tching neans
Is electronically actuated. S5. The watch face of claimb51 wherein said

vol tage switching neans is manually actuated. 56. The watch face of claim
52 further conprisi.n s .for adjusti sai d_second vol tage. 57. The

wat ch face 6f nSB?‘éW i g“é% & @R B‘§ ‘Pfggw Eﬁa‘ ! i‘Hg‘Zlng f aEprasmeradlly
actuat ed. S8escribt@ NAIGH 5Aa8@ walictCladd Mo Glsvibe serhdhtddBARSa pIRfalifdfUfdih0g S

manual |y actuated. 59. The watch face of claimb51 further conprising a

pattern sel ealpied Segmeatcor shrrsret g P47 o 58| Marpaygr wtibisiag ew REBJLED Fhfband
sel ection of, 8k ok’%%at&ﬂﬁc@éant BsePLd Al ryduRé a RATr&h USlor ffeach ?e%me;[p&‘ wat ch
face of clalr¥159 d I Tec 0

erein sald pattern selection neans is e nically
act uat ed. o6the weiteh faget ch f ace of claim59 wherein said pattern sel ection

Al T Ll G RS ST
t her et hr ougBQ0 ia showss whichgoelades rap J1GD digitahdisplayd 6 Hp CBedditydayebtdvombeisgpal ari zes
layer wher eipfclrality of segmented displays, e.g., 620a, 620b, 620c, 620d, which are commonly
referred to as “7 Segment LCD Displays.” The 7-Segment LCD display is typical of
conventional technology whereby LCDs are used to form alphanumeric letters and
symbols. Small electrodes attached to discrete segments (e.g., a, B8, 8, €, i, i, A in
segmented display 620b) charge the TN liquid crystals and make the layers untwist so
that light is not transmitting through the polarized film. Voltage applied to specific
segment patterns create a wide variety of alphanumeric letters and symbols. For
example, by applying voltage to the segment pattern (B, §) the number “3” is formed.
Similarly, applying a voltage to the segment pattern (g, €,) results in the letter “H”.

Currently, the typical LCD digital watch displays either black segments on grey
background (i.e., positive display) or grey segments on a black background (i.e., negative
display). However, to enhance the marketability 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. '185 and '456 patents teach
methodologies for incorporating a color changing LCD into a timepiece device. In
addition to combining an analog display with a color changing LCD watchface, the
Brewer et 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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the first liquid crystal display is divided into a plurality of distinct
segnents, wherein each segnent selectively rotates or does not rotate
‘polarized 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 zes | ayer | ocated beneath the second liquid crystal display and
positioned in a first orientation relative to said polarizes |ayer, wherein
rotated |i drdiumetin-exides(I30). Thus, usigersingle cplor shanging LG de bpthodispddyntgea fir st
backgr ound e | i ) t r ough
the refl ect(fl?@tealti Ehgpéé@}agégg a%eéra%q%n gélir?%fg {x%’cg?):u\};% gllf/%rl)t %?@%ghségg%gr?gat h the
refl ective lime going theough yherbapkerpwidwhiblecdn ngver chargsedlot.nr ough the refl ective

pol ari zes | ayer Jegt.l f..th ective |lay r | econd

backgr ound on tt‘u“é‘ﬁ\*gfl gl?f’ftggcg?e 8§d {s%(k-:c i ceﬁtsftgccgéactf?dgﬁtadgémggﬂﬁ’\lﬁgwpﬁ sai d
plurality ahadttetsi inkdrerslgdimitstthe visuslhdesifgh chdradterggticdofCingisidahl dhampteyangonpri se
adigital ti i spl.ay. 64. The.watch .face of claim62 wherein_the

pol ari zes |S§£}T’§P‘gc‘f&'ﬁﬁ? %ﬁéee‘g’aﬁ?cﬁgﬁtﬂc\r,\ﬁ © 6"81‘%? feparates gho &]Wéev?ﬁﬁrﬂwtsf from B¢ ¢ ai m
62 wherein gnbmepol ari zes | ayer conprises a colored polarizes. 66. The watch
face of claim62 wherein the |i LHld crystal displays are tw sted nenmatic

type liquid crysthginnips sphuionzy the gresent ipveRanch theyineompratipn phi édsiher ei n
the Iiquid gf)sdmdnt f Sb%Y@D@'hﬁtoed SiagleORbaAt.| Yin (R dnMddfRer 6fRf LEDTENCE

liquid crystal “display

dedicated to serving as a color changing background and the other LCD includes the
desired time display segments. Referring now to FIG. 7A, a preferred configuration of
the present invention featuring a dual LCD arrangement 700 is illustrated. The
arrangement 700 is comprised of a top polarizer layer 720 and a first LCD 730 disposed
behind it, followed by a second LCD 732. In one embodiment, 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 the light
lost due to reflections. In a preferred embodiment, an optical sealant 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 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 polarizer 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 LCD 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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68. The watch face of claim®62 wherein the reflective polarizer layer is
positioned in 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 |ayer. 69. The watch face of
claim62 wherein the reflective layer is a patterned surface. 70. The watch
face of claim62 wherein the reflective layer is a colored surface. 71. The
wat ch face pbdwledibpnvéRtewbreis rodutdiebehail the taflectiviegppbarizers?58. dddresver] viilef ace.
72. The watchface cl ai,m the refl CtLV l.a s, a mrrored
surface. 73" %%‘%ﬁséﬁ@a&e géDm?g%egéovﬁ%?% ?I‘pr Etlf%ﬁﬁgﬂ‘dsﬁﬂl? e is an
anal og cl océonipized oﬂﬁlngfbﬁgmhﬁbpﬁe%ﬁng)ﬁ chdngin@bﬁékg\/diﬁﬂ ahépickeat fiveRionand
second bacquound are col or tch face of claim62 wherein the

first backgt®fupryigignsdiyidmng th 61(3? 3 H“lle\eg tQ geRsHe e Hisplay faseibackgranadond
color. 76. e iMRla ramg%feifscﬂédeg dBded 9@'@'@1@&!5 DtifiZiey the hﬁthoearégi% @idiifdseS 2

silvered mrror. 7 wat ch face of claim62 further conprising a col or

changi ng | apreyiopsl %posed directly above or directly bel ow either of the

liquid crystal dighi@¥ly, if Sthed BonfipREaFbnd ke Qxfrarféleﬁbx{maa tﬂ@ﬁfn@h&hahﬁe?f .
ace o

coloring lay changi ng co rises a colored polarizer. he wat c
clai m 77 whisesual Eas B 572 onasien b@mmgl@nqumsmcem%amrm@rtdanhme fhel m  80.

The vt o 1 a8sy aLsuflal 58 G2 oV Blshed 2bd WALGI, 1RG50 984 485 BolBlheme .

extendi ng axi a rou ov I dé novemnen
hands. 27 di§flay Bhnlchmhd horoaamyoils@ lissllude G2 digfitelr displays aihithvedniplerheéntse thie S

G oBosedd W L) kSRSl ] BB e kot SRSl 1
of cl ai m 62sdgtiehtae digRalMisplay 1780 WO ILCID 3% W desizhed) toEafislem¥il QhS sépntchied
Sui SN 19 RS GRS b2l U e Bl BB TS LSt BB S e, |2
one of a 24 play digi play gn v €
dual LCDs 730, 732 are properly aligned, the various individual segments of digital
display 780 are arranged directly beneath the inherent gaps in the 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 corhplementary 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 embodiment of the present
invention, the invention may further include switching means whereby the first and
second displayed colors may be inverted or changed. A microprocessor of conventional
design may be incorporated into the display to control the electrical power applied to the
first and second LCDs 730, 732. 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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plurality of segnent patterns, wherein each pattern is conprised of at

| east one of the plurality of distinct segments in the first liquid crystal
"display, and a secondary voltage applied to said second liquid crystal

di splay. 84. The watch face of claim83 wherein said voltage sw tching
means is electronically actuated. 85. The watch face of claim 83 wherein
said voltage switching neans is manually actuated. 86. The watch face of

cl aim 83 wherein said voltage switching neans alternates the primary

vol t age betwibatedapdriienstofahel fizst JeCIo 1730 eohdragtatingiod nohmtagmg qrodiaizyd Vightt age

bet ween a third anc t 7. ch .fac f claims$8

wher ei n saltsém Harps VB?IP’% ab@éﬁ?ses%g ?10%& %él?ﬁ’é?ar}é%'g?}& a?e[ ﬁetf"ﬁ‘é“ Q{H"F'gast one
of said pl wohddetand aefynreintolpat twhichscor@spont! ad ehepwo)Far* iaﬂ@dONi”gthtes&i’U&uﬁ&i d
second vol tage causes.each di t| nct e at t one sai d

i ural ity SEYTAG: BRchGPHETORTAED TFONEIE TRk IS BORPEH ot 08 SEERALID n oai d
third vol t 3g2 eRid SBEatihg Or HEC ARty lsmurfkeaimgﬁd asrhﬁso m@mmnfgoineaﬂs Zerdnd | ght

and said fourth voltage causes the secon ay to not rotate

pol ari zed IPregast. lnB@“OTHBOWf}@hd%é@Q)P“@gﬁmﬁ*&g@“\M’léb@?gﬁ feom gositive © %ol t age
produces t hl%ézftfvé SﬁnaE@QﬁQﬁ@U“%m%nﬁﬁjr dinb owlﬁchl g%&ﬁ@emw qﬁua@ar&ntb@l@ econd

background he wat ch"face of claim86 f rising neans
adj usting wwdteé i pproprogrammed Bskign pr mpuaé)geagtua@g using@, Com@ aghuaton llkace of

claim89 whe a&)r W{q%Fi’éS“@&b g S electronically actuated. 91. The
wat ch face 0 a| m erein rrean or adjusting is manual ly actuated.

92. The watch f dbesecdkilled am theG8t ¢anrredugnize boprihis nmnquwtamgwmem edlldaoasulon
of sl d pi db g apRBegih PR GRG0 Gty e B b e Begrifs’ "
92wher ei N s@edagdbdtivesnithe ebe biyered disphiys an@tmlramltmgruotoaldleyenaﬁiguﬁé edtiouf4. The
watch face Oiaﬁ%tl:razin? coForin ?a elrsn ﬁla(l)n% n%%lt%g(gnnsoﬁl(lael gfc t‘]&la g(ri]dltrlrgn% goli)rsm an ural 'y
actuated. 29 g lay g, layers
aren’t necessary to make the invention functional, but are desired in a preferred
embodiment where there are different colored segments and backgrounds. 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
controlled 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
LCD displays, an additional feature is a pattern selection means used in conjunction with
the previously discussed switching means. The pattern selection means controls the
selection of a pattern of segments to which voltage is applied. The pattern selection
means may be programmed to select voltage patterns in a preprogrammed 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 control actuator

similar to the actuator 432 shown in FIGS. 4A and 4B. Moreover, the use of
complementary LCD displays allows a voltage pattern displayed on one LCD to
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95. A watch face with sel ective backgrounds conprising: a polarizes |ayer
for polarizing light passing therethrough; a first liquid crystal display
"di sposed beneath the polarizes |layer wherein the first liquid crystal

di splay selectively rotates or does not rotate polarized light; a second
liquid crystal display disposed beneath the first liquid crystal display,
wherein the second liquid crystal display is divided into a plurality of
di stinct segnents, wherein each segnent selectively rotates or does not
rot at e pol apmpletehi gxhtpattanrd@plaeycd ondhqothar LEDs Thwgethe|abiiy edclostaeatrd t he

second liquid I n o] f.irst. ,orientation
relative t&® glgf?fx d?iv rs@ ﬁ’é ngeﬁ% cgéréét%gro %’Qﬂbglﬁlls Sﬁe?ﬂfe’*hf“éc? ‘s off the
reflective pol arAan»&ﬁr Ifm& qsﬂthéupnes@t anﬁannsm 1bdcdegrmmmdiagm chi@l wadagd f ace

ayer: and derov bErpUAR pER ) < prstet e B ek oL BT s

| ayer V\her%?éctiuhe oklsghabl@aﬁtsmdtdw% etahe &@géreﬂfel YOFIPOlafd ‘OB Liaer
reflects off the reflective |ayer producing a second back round on the

wat ch f ace.megioneghprevigusly Thus thy velfagesicawiagia tpser o @RI uar aONstase
distinct s e@ geméﬁrbtrzma hﬁrdsv%@tgggé ahdl fHdisBeontiiad Rlurtd ivaRdgRY, re@earv\eﬁ?may 9+ gi tal
time displa . The watch face of claim 95 wherein the polafizes |ayer
conpri ses esehemqlsahdjpﬁ@hm pysspegific vpltage aithin the partislae |spgcirumsofigesatdé n t he
pol ari zes |, f. claim
55 wner o n TRErEERAGED Fuf S, PRERIED) hiieRle «f BpoddiBchBlf e WRB), G
crystal di spilizing. EG® LCDs wherein the selectlon of different specific mtermcdlate voltages

causes the LCD to exhibit different colors. The voltage control means may be
programmed to vary the voltage applied in a preprogrammed electronically controlled
manner or manually actuated using a control actuator like the actuator 432 shown in
FIGS. 4A and 4B.

) Another feature of the present invention is directed at the physical ergonomics of
the timepikce 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
by a 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 display 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 physical ergonomics watch.

As shown in FIGS. 9A and B, the novel configuration 900 of the internal
components of the time piece 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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100. The watch face of claim95 wherein the liquid crystal displays are

el ectronically controlled birefringence |iquid crystal displays. 101. The
wat ch face of claim95 wherein the reflective polarizer layer is positioned
in 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. 102. The watch face of claim95 wherein the
refl ecti vePCRY820. Far eaapple]ieonedmbaetdimenteinstefi3of ufing theatypibal fsingle Jofoltc| ai m 95
wherein the reflegtive layer is a color urface. 104. The watch face of
't m 05 whleEY pred b hF spvERbonEarfanppei 800, B nit epoct ot BentiBichlon 3"t
face of cl giPl9Stwi @y eisivolt Bitver kide bitteries hiay@ideite BCBafid DCBWispiyfoage. 10~

The watch face of claim_102 wherein the patterned surface i s an anal og
cl ock faceThus, tasmoveheonfigyration 300 aligws for an ayessll (noeempvemattherdy and second

backgr ound;QfRing Hl PinGifher OR cotiisitabRivdic AR tettdcAhg TSR i Bh&ioRalldher 1 1 st
background is a first color and the second background is a second col or.
109. The wihec¥tglace of claim 95 wherein the first background is a silvered
mrror. 110. Thg; J 8 BBk ARnt WhADEE At : .changi ng
| ayer di sposed g#%@%%ﬁﬁcgggbeﬁgfﬁ%?ke%tPy bé#%m?eith%%ﬁo ggﬁéﬁ$#%gwg
crystal di ¢l fayegoingidisciofhes agddtiosomgdastyfces femerfeati@esydfcthe invention will by i ng | ay
changi ng cq [ . 0 ri . e e i.m 110
wherein t hglq@gﬁygcrﬁvé 3‘%94 gcé%e?%@lg;rn%c%ﬁg)?iog%% %%ltu}%t’ é\r ar? {ﬁéﬁ??ﬁ i %1[’1) rgﬁr(flate

that the appended claims be construed broadly and in a manner consistent with the scope

of the invention.
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113. The watch face of claim95 wherein said watch face includes a hole
extending axially therethrough to provide for novenent of analog tinme watch
"hands. 114. The watch face of claim95 wherein said watch face i s di sposed
Vi thin a watch nodul e. 115. The watch nodul e of claim 114 wherein said
nodul e is round and said watch face is octagonal. 116. The watch face of
claim95 further conprising voltage switching neans, wherein said switching
means controls a prinmary voltage selectively applied to at | east one of a
plurality of segnent patterns, whereiGLABMS pattern is conprised of at

| east one of the plurality of distinct segnents in the second |iquid

crystal display, Aﬁ%haf%%%m@%%eﬁgk%‘?&g?g?ﬂ”ﬁ%é:° said first liquid

crystal display. e wat wherein said vol tage

switching neans is ap%iaﬁ%érﬁ%é}t f?ﬁFﬁ‘éﬁ%g%“@*‘"?’%“jg]‘ﬁﬂf%‘agmm ch face of claim

116 wherein said voltage s nsS i's manua Ctuated. 119. The
wat ch face of cl ai myi i iy 4 b hSud 451k nates the
primary voltage be'? v}e&éﬁl %pﬁlﬁislétbl%ﬁ%g}?\égecgﬁgt vlg% %gge@éﬁgﬁgﬂs&e@%ndary

vol t age between a t hiliqidaemistal. display beleasivelygetates 20 doghrotwatatchpélartzedof cl ai m
119 wherein said fir t gol t age causes each distinct segnment in the at |east
one of said pl uralit?%‘ gnent patterns to rotate polarized |ight and said
second vol tage causes;each _distinct se Rt | he. at, | east..one of said

o ur ol iy segment . SdtRERHE s i EREE Sineath b8 Gafle orfita @G e Sai o
third vol tage causes pdsitionsicianadirsti caightdtioh eepitiay to said pulaizer lagdrawheteid | i ght
and said fourth volta uses .t he ond liquid display to not rotate

pol ari zed |ight. 121.‘%%'?@%5& ?ﬂeﬁt’lﬁf?ﬁ? rc?lpgv%pg%gzwj&eéﬁwdggpga it d

vol tage produces the Backgrburldaek o watthaface amd dof-fusited light ise@msiiteduces t he
second background. 32 122. The ,vvatgih,face of claim 119 further conprising
means for adjusting shroyehthesefleptivepplarizenladesr3ndyol t ages. 123. The wat ch

face of claim 122 where in nmeans for _ adjusting is electronically .
a reflective layer disposed beneath the retlective polarizer layer wheérein

the light passed through the reflective polarizer layer reflects off the

reflective layer producing a second background on the watch face.

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

polarizer.

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

polarizer.

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

S. The watch face of claim 1 wherein the liquid crystal display is an electronically
controlled birefringence liquid crystal display.

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 polarizer layer producing the first background on the watch face and rotated

light is transmitted through the reflective polarizer layer.
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actuated. 124. The watch face of claim 122 wherein neans for adjusting is
manual | y actuated. 125. The watch face of claim 116 further conprising a
pattern sel ecti on neans, wherein said selection nmeans controls and sel ects
the at | east one of said plurality of segnent patterns. 126. The watch face
of claim 125 wherein said pattern selection nmeans is electronically
actuated. 122 The watch face of claim 12S wherein said pattern sel ection
means i s manual ly actuated. 33 128. A watch face with selective
backgrounds conprising: a polarizes |layer for polarizing |ight passing

t her et hr ough; aTlfei wasth facaeficlrimriyshentin thegpflesyiveliaggds @ dativeredattfacehe pol ari zes
| ayer wherein the first liquid crystal display is divided into a first

plurality gf diﬁeipﬁ&h ﬁ@&%ﬁil Wilﬁéiﬁitﬁ?:rgﬂ{c:ﬂaiéﬁgé%?ég@g%eﬁgﬁf%‘?' y rotates or

does not rotate polarized light; a secon splay di sposed
beneath the first liquid crystal display, wherein the second liquid crystal
di spl ay i s9di vi Bhedvatent oaofsdaimovisrein heireflectve layertis meelowd gwiltses, wherein
each segnent selectively rotates or does not rotate polarized light; a
reflective§ol aflizgsicl BYES IAmAL GEEOE BRALNectiDO1a56GO R chidrb B8 khrE Y St al

11.  The watch face of claim 7 wherein the patterned surface is an analog clock face.
12.  The watch face of claim 1 wherein the first and second background are colored.

13.  The 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 is a silvered mirror.

15.  The watch 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 coloring lay changing 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 1 wherein said watch face is disposed within a watch

module.

20. The watch module of claim 20 wherein said module is round and said watch face

is octagonal.
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di splay and positioned in a first orientation relative to said polarizes

| ayer, wherein rotated light reflects off the reflective polarizes |ayer
‘producing a first background on the watch face and non-rotated light is
transmtted through the reflective polarizes |ayer; and a reflective |ayer
di sposed beneath the reflective polarizes |ayer wherein the |ight passed
through the reflective polarizes |layer reflects off the reflective | ayer
produci ng a second background on the watch face. 129. The watch face of
claim 128 wherein said first plurality of distinct segnents in the first
liquid crys2ial dl‘hspﬂm«;h faompf ¢lgion & faithyr camptisingvaltagp bwigchidg3@earthehateihch f ace
of claim 128. er nd ral . i St nents in the
second |i quﬁatllal\/n ! %nél ns °ﬂ%§gpé<¥r?§+%%sa§p%éd§f’§%‘9 gh&?f%{a}jl&é y 131. The

wat ch face of cl al m 128 wherein said first and second pl ural ities of

di stinct seZhentEheiwatchiface afickim 22 dvhorenrosatl Valigee sivitohingtradanslissipcayrscatisc h
conprise a d| |taI time display. 132. The watch face of claim 131 wherein
said digi t af® d| spl ays conpl ement one anot her. 34 133. The watch face
of claim 128 wherel n said first plurality of distinct segnents in the first
liquid crys2al ditephatgh Goeof ickem 22dwhgreialsaidhenitage switdhingpineans i$ Snuallge wat ch
face of claim i 3 wherein said first and second pluralities of distinct
segnent s i n*®5% i rst and second liquid crystal displays each conprise a
digital character display. 135. The watch face of claim 134 wherein said

di gi tal cha2act eFhedwatph gy, afocipine 22 nvheein saidovditege switching means alternates

between a first and a second voltage.

25. The watch face of claim 24 wherein said first voltage produces the first

background and said second voltage produces the second background.

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

4
voltage.

27. The watch face of claim 27 where in means for adjusting is electronically

actuated.

28.  The watch face of claim 27 where in means for adjusting is manually actuated.
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136. The watch face of claim 128 wherein the polarizes |ayer conprises a
neutral polarizes. 137. The watch face of claim 128 wherein the pol ari zes
"l ayer conprises a colored polarizes. 138. The watch face of claim 128
wherein the liquid crystal display is a twisted nematic liquid crystal

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

di splay. 140. The watch face of claim 128 wherein the reflective polarizes
| ayer is positioned in a second orientation relative to said polarizes

layer, whergi n no@afcRifat egthlsebivertatkg@6inds 0bhprisig: r ef | ective pol ari zes
| ayer producing a first background on the watch face and rotated light is -

transm tted throughpdligzer Riybefot polsrisaey Balit paSing @eRdthrodght. The watch face of
claim 128 wherein tﬂe reflgcti ve Iayerﬁéiﬂs a patterned surface. 142 The

wat ch face of clai mi4ed cvﬁweﬂisglaymsﬁoeéd Bilehtl &hd ?Maﬁze'r fayer #BEeInaR: sur f ace.
143. The watch face of claim 128 wherein the reflective |layer is a col ored

surface. 144. The watignidfegysgal shisplaygis dhiviges ipfoes B}UFP“tti_h@f Iiié\‘“lméé?ﬂ‘%tsl ayer is a
mrrored surface. . %creinlg%h sIQﬁeM@El%&i\feﬁcﬁta‘?és &t RedhchFBral yidizBa t he

patterned surface is an analog Clock face.” 146. The watch face of claim 128
wherein the first andigBecond background are colored. 147. The watch face of
claim 128 wherein the first background is a first color and the second

background is a sesaeftectvs polarizen &ayerTlogated berteathztbe ligid chystalndisplay whér ei n t he

first background is LLvar. NN . 149, . t J fo.claiml 28
further conprising a%gglkdér}eﬁéﬁgrgggltr?ég tg?/%nrr%gflg%@sse p%@ﬂé%ﬁ?{/e?’a hg\r/ent he first
liquid crystal displ aptated light refledts off eheoneflediive poladizat ldyier)produding/sfist di spl ay.

150. The watch Tace QhuehaiiD LG MISEE de 18 5906l 9. hAL, OomPr | ses

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.

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.
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col ored pol arizes. 151. The watch face of claim 149 wherein the col or
changi ng | ayer conprises a retardation film 152. The watch face of claim
128 wherein the watch face facilitates analog or digital time display. 153.
The wat ch face of claim 128 wherein the watch face includes a hole
extending axially therethrough to provide for anal og tine 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 nodul e of claim 154 wherein said
nodul e is round and said watch face is octagonal. 156. The watch face of
claim 128 fas.t heTheomatph fagé oftylaiml %a@erdmheahﬂmvmmer lesbieriepositoatdlin a

swi t chi ng rreans co rol s oltaese lve | i 0, _at. | east
one of a firePigp Z}tlloflﬁelgﬁ“% Qg dyn‘?o\{?)mtc{ P Re VJh\%% er %?nn%éagéaﬁl @i{ﬁsfﬁ %fs
conpri sed thc&éﬂdcﬁﬁélbolﬂﬁm tayertpmiusﬁg thepfingt ek grguraf onthé wateh face @gdh®edted i n t he

first liqui stal di spl ay, a.secondary vol tage sel ectively applied
to at Ieastﬂ E?HSQI@Q(E@HH&{HPEIF ertiNe ROfANZEJRY¥Sht patterns, wherein each

pattern is corrprl sed of at |east one of the plurality of distinct segnents

in the seconél | i Thd watch fast 6f cladinsysl walyerein k. refléveive\iyatis § paternad soifaem 156
wherein said voltage sw tchi ng nmeans is electronically actuated. 158. The

\é\g: ﬁgt Lgce gfl cl ﬂle we:lltSh fabe 6f claifh Z%awlgeréllg It e rgﬁec%% fa(}:ler:]ri i08 cO16R4 Jurtate. manual 'y

38.  The watch face of claim 29 wherein the reflective layer is a colored surface,

39. The watch face of claim 29 wherein the reflective layer is a mirrored surface.

40.  The watch face of claim 36 wherein the patterned surface is an analog clock face.
41.  The watch face of claim 29 wherein the first and second background are colored.

42.  The 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 claim29 wherein the first background is a silvered mirror.,

44,  The watch face of claim 29 further comprising a color changing layer disposed
directly above or directly below the liquid 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
retardation 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 wherein the watch face includes a hole extending

axially therethrough to provide for analog time movement of watch hands.
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159. The watch face of claim 156 wherein said voltage swtching nmeans
altérnates the primary voltage between a first and a second vol tage, and

't he secondary voltage between a third and a fourth voltage. 16Q The watch
face of claim 159 wherein said first voltage causes each distinct segnent
in the at least nne of said first plurality of segnent patterns to rotate
polarized L Iight and said second voltage causes each distinct segnent in
the at | east one of said second plurality of segnent patterns to not rotate
pol ari zed light, and wherein said third voltage causes the each distinct
segnent in #he aThd waeh fawnefclaimdi9dwbeciortie phigh dhdetiy dospossdgmithia apedtdher ns t o
rotate pol ari eld | ight and said fourth voltage causes each distinct segnent
in the at Ig’gé'tle'one of said fourth plurality of segment patterns to not
rotate polarized light. 161. The watch face of claim 159 wherein said third
vol t age pr od@icesThéweatth metulb af kigino 29 dvhereth sl modubeistrbundodndagid watahdlages t he
second background. .162. The watch face of claim 159 further conprising
means for ag;j%gﬁ)'ﬁ’é' said primary and secondary voltages. 163. The watch
face of claim 162 where in nmeans for adjusting is electronically actuated.
164. The watth f @he watchcfaaé rof IbAmwPe rferther n@apsisingra aditagst swicching meansal | y
actuated. 37

16S.. T wat ch .face of clajm 1 .S6further. conprj si a
pattern sel SOt S%é{ﬁ&g"'\fm&&m‘% ngegxilsdcoggﬁgcat YoiRes Selpeively SETdst%aaEgeagtel ects
the at | easbn®bLa PlurBer einentPatierdb, whesin edchgagerans caprised ds at [#4a6oneThe
wat ch face of claim16S wherein said pattern selection neans is
el ect r oni caPf the piurglidy efdistinct segments.

52.  The watch face of claim 51 wherein said voltage switcﬁing 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 in 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 patterns to not rotate polarized light.

54.  The watch face of claim 51 wherein said voltage switching means is 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 where in means for adjusting is electronically
actuated.

58.  The watch face of claim 56 where in means for adjusting is manually actuated.

59.  The watch face of claim 51 further comprising a pattern selection means, wherein

said selecting means controls the selection of at least one of the plurality of patterns.
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167. The watch face of claim 16S wherein said pattern selection neans is
manual | y actuated. 38 168. The watch conprising: a watch case conpri sing
‘'within a display unit and two batteries, wherein said batteries are

positi oned-al ongsi de said unit. 169. The watch of claim 168, further
conprising an anal og watch novenent. 170. The watch of claim 168, wherein
said display unit conprises a printed circuit board and a |iquid crystal

di splay. 171. The watch of claim 170, further conprising an anal og watch
novenent. 172. The watch of claim 168, wherein said batteries are 1.5 volt
si |l ver oxi de0.batTherwatch fader 3f cldiheS Wvherhinshidgplati¢rmsdlé@ioningrans i3 eteeirchictllypl ay
unit includes a hole extending axially therethrough to provide for novenent
of anal og t?{#8%tat ch hands. 39 . A(. Al

. AF9. AF. A. AN. AHR. A. A(e. AN. Aa. A Ae. As(2. AN. A; . Au. A. As. A . AN. A

9. A A Aa. Aagl. A( . PheAuatéiNfése, of Alaily 99 Acherkén faid pattoda sélpttivfdmednk/Ys manually

[ ARV{ upj e_ZTL({agaq]:caU] ca] cal] ca] cal] ca] calU] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca
] ca] ca] ca] c#|"¥§%ca] ca] ca] cal] ca] ca] ca] cTal] c<a V9="c=7?j oDL Y

| wmhc] Xj e_ZTU] c] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] c
a] cal] ca] caU] ca] caUl ca] caU] ca] caU] caljcaUcalca ""EW' ~""'"))W _)--}/1/
6646=6A6D666667777}wr |l ga\Vj e _ZTU] U] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] cal] c
a] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] ca] ca] ca] ca] cal] cal] ca77758>8} 88
88889969;

9b9f 999999999999B: G W [ : { vgkf " [ Uj e_ZTUU] ca] cal] ca] cal] ca] ca] cal] ca] cal] ca] c
aU] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] caU] ca] caU] ca] caU] ca] caU]ca]ca[:|;

cal] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] ca
U] ca] cal] ca] cas@

AYAHAb AgAAAAABBCCI CMCYCMCdCi CCCC{ vpke™ ZUj e_ZTU] cal] ca] caU] ca] caU] ca] cal] ca]
cal] ca] caU] ca] caV] ca] cal] ca] cal] ca] ca] caU] ca] caU] ca] cal] ca] caV] ca] cal] ca] ca
U] caCCCD! D&Dx D} DDDDDDDEEHEL EEEEEEEEFI FqFFFFF{ upj e_ZTj e_ZTU] ca] cal] ca] cal] ca
] cal] ca] caU] ca] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal]
ca] cal] ca] cal] caFGGVGZGGEEH HHH<I @ {11 11111/J3JLIPIJIK

KUKYK%.* L| vgkf " [ Uj e_ZTUU] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] cal] ca] ca
U] ca] cal] ca] cal] ca] calU] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca*LLLPL| LLLLLLLLMMWM
MViFN/ NOOv Of OOOPPP

P\ P PP{vpke ZUj e _ZTU] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] caU] ca] cal] c
a] cal] ca] calU] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] caPPQQREQIQc QyQQRQQQY"' RRRRR
SSSSSSTTITNTWT{ TTT?U| wgl f a[ Vj e_ZTU] ] cal] ca] cal] ca] calU] ca] caU] ca] caU] ca] ca] c
a] cal] ca] cal] ca] cal] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca?UCUTUXU
J UnUUUUUULV" V5 V9 VVWVWL WP W VWA Xo Xt X{ upj e_ZTj e_ZTU] ca] caU] ca] caU] ca] cal
ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] ca
U] ca] cal] cat X~

YYOY=YZ]]:]1>]BJF]V]Z]]] ]accggguiyii}wlgb\We ZTU]]cal] ca]ca] cal] ca] caV]ca
] ca] ca] cal] cal] ca] cal] ca] cal] ca] caU] ca] ca] cal] ca] cal] ca] ca] caU] ca] cal] ca] ca

] caU] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] caU] ca] cal] c
a] cal] ca] cal] ca] cal] ca

Zuuv_VWWwWWX X <X @] xxxyByFyhyl yyyyyzz*{. { E{ K{{{~ysnhc”YSU] ca] ca] ca] cal] ca] ca
U] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] ca] ca] caU] ca] cal] ca] cal] ca] ca] cal] c
aJca] ca] ca]ca

{B}G]}a}}} w{~~~egknpLRvz15~yt oi d*YShc”"YSU] ca] cal] ca] cal] ca] ca] ca] caV] ca] c
aU] ca] cal] ca] cal] ca
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W] ca] ca WV] ca] cal] ca] cal] ca] cal] ca] cal] ca] caV] ca] cal] ca] ca5 $t xDH'
NS| vgkf " [ Uhc”YSU] U] ca] caU] ca] caU] ca] caU] ca] caU] ca] cal] ca] caU] ca] caU] ca] cal]
‘ca] ca] cal ca] caU] ca] cay] ca] cal] ca] caU] ca] cal] ca] caSZcv{"
"% | wr mhc] XS] ca] caU] ca] ca] ca] ca] ca] cal] ca] caU] ca] caU] ca] caU] ca] ca] ca] caU] ca
] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] ca
, €9_a~RUXJDzZDL| wr mhc”~Yca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! LTV&sYa*Z} xsnid_Zca]]]ca

] ca] ca] ca] 262] cal,c %@ﬁ %&@L@g{%ﬁ@]}g&]&ﬁ]ﬁ@&%ﬁﬁkca] ca] calca] ca] ca]ca]ca] ca

] ca] cal ca] cé] ca

n!s"}xsni d_Zca]]] cg] iﬂg]zsfa‘]’%% %ad ig]zmg]hgﬁ]p a]lca]h(é‘[%]hnal]g%a] cal calca]ca]calca]c

a] ca] ca] ca] ca] ca] &

8l Wqtf|wnmc”*Yca ca cal.cal,ca caJ ca] ca
I:a] ca]qca] ca] cal Ca]%@f@\‘]‘]}if@%?@ﬁf@ﬁ] @iﬁ L?%ﬁ‘;ea%] i8Sk haRt Sabeh o2l cal cal
/ ] * S%/ %’B] | ]E* ‘Vf +D] | wr ]rmxe“ﬁfﬁtalxdtﬁ@]c@%M alls@ﬁbqa]@allédain&ﬁw]%&]ém] f\f/l&hﬁ?]ﬁg]/c a] calc
aJcalca] ca]ca]ca]caJcalc ca) cal.ca] ca a <M z+ %

t #| wr mhc~Yca] ] cal ca] E“é}"&?ﬁ’}scﬂ}‘?a ccé}lb ]"c%} %"g}é{'ﬂt@% WHELPRLIPEE ca] ca] ca]
ca] ca] ca] ca] ca] ca] capsadisalighd cal cal ca! #y<NQTBJ<Qa@r

| wmhc”Yca] ] ca] ca] ca] caj cacha] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

1 ca] ca] cal] ca] ca] cajand heial et adigpdyadi veldath} ik Hirst_iHford b ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca].ca] ca] ca] ca].ca]cal.c ‘]éca] cal ca] cal ca] ca] ca] ca]
ca] ca] ca] cal ] | y&1, z#Hispigy.voersia Hleée%ﬁﬁ]h]l]”é‘a?fi@éﬁl display peleqtively setplespica] ca) caj ¢
a)J ca] ca] ca] ca] ca] ca] gggs%]&%]tggdlﬁ%gﬁ ] ca] ca] ca] ca] ca] ca] ca] ca! & 6RWWLXr X
&8| wr mhc”Yca] ] ca] ca] ca] ca] ca] ca] ca] calca] ca] ca] ca] caJ ca] ca] ca] ca] cal] ¢

a] cal cal ca] oa] cal Sahankial GaRnAKC R IEALS At 152 LR ALYer bheal o2l e cal

cal ca] ca] ca] ca] ca] ca a cal
a] ca] ca] cU] ca] ca] ca] da])bﬁ]ao&poa]lm]ioa]acﬁw] wwlo@mti\@)/@&a(d)pdlanzm%ﬁ& ()-1

10%57& () - 9$109RRE& Y. %

S/ y10%G&' () - $S 10%&&}? 3‘;"%% 5)&*‘2 )“gﬂtl‘%ﬁ%ké& ‘}‘e ) eﬁ%@?‘%&“ﬁ?@! S

10%uu& ()-F 'S 10% upreflu¢ihg & 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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controlled birefringence liquid crystal displays.

68.  The watch face of claim 62 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 first background on the watch face and rotated

light is transmitted 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 claim 62 wherein the reflective layer is’ a colored surface.

71.  The watch face of claim 69 wherein the reflective layer is a colored surface.

72.  The watch face of claim 62 wherein the reflective layer is a mirrored 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 is a silvered mirror.

77.  The watch face of claim 62 further comprising a color changing layer disposed
directly above or directly below either of the liquid crystal displays.

78.  The watch face of claim 77 wherein the coloring lay changing comprises a
colored polarizer.

79. The watch face of claim 77 wherein the color changing layer comprises a
retardation film.

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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81.  The watch face of claim 62 wherein said watch face is disposed within a watch

module.

82. The watch module of claim 81 wherein said module is round and said watch face

is octagonal.

83.  The watch face of claim 62 further comprising voltage switching means, wherein
said switching 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 first liquid crystal display, and a secondary voltage
applied to said second liquid crystal display.

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 in the at least one of said plurality segment patterns to rotate polarized light and
said second voltage causes each distinct segment in the at least one of said plurality
segment patterns 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 produces the first
background and said fourth voltage produces the second background.

89.  The watch face of claim 86 further comprising means for adjusting said primary
and secondary voltages.
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91.  The watch face of claim 89 wherein means for adjusting is manually actuated.

92.  The watch face of claim 83 further comprising a pattern selection means, wherein
said selection means controls and selects the at least one of said plurality of segment

patterns.

93.  The watch face of claim 92wherein said pattern selection means is electronically

actuated.

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

actuated.
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95. A watch face with selective backgrounds comprising:
a polarizer layer for polarizing light passing therethrough;

a first liquid crystal display disposed beneath the polarizer layer wherein
the first liquid crystal display selectively rotates or does not rotate

polarized light;

a second liquid crystal display disposed beneath the first liquid crystal
display, wherein the second liquid crystal display is divided into a
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
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.

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 watch 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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The watch face of claim 95 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 first background on the watch face and rotated

light is transmitted through the reflective polarizer layer.

102.

103.

104.

105.

106.

face.

107.

108.

The watch face of claim 95 wherein the reflective layer is a patterned surface.
The watch face of claim 95 wherein the reflective layer is a colored surface.
The watch face of claim 95 wherein the reflective layer is a colored surface.
The watch face of claim 95 wherein the reflective layer is a mirrored surface.

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

\

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

The watch face of claim 95 wherein the first background is a first color and the

second background is a second color.

109.

110.

The watch face of claim 95 wherein the first background is a silvered mirror.

The watch face of claim 95 further comprising a color changing layer disposed

directly above or directly below either of the liquid crystal displays.

111. The watch face of claim 110 wherein the coloring lay changing comprises a
colored polarizer.
112. The watch face of claim 110 wherein the color changing layer comprises a

retardation film.
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114. The watch face of claim 95 wherein said watch face is disposed within a watch

module.

115. The watch module of claim 114 wherein said module is round and said watch face

is octagonal.

116. The watch face of claim 95 further comprising voltage switching means, wherein
said switching means controls a primary voltage selectively app]ied 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 actuated.

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
primary voltage between a first and 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 plurality segment patterns to rotate polarized light and
said second voltage causes each distinct segment in the at least one of said plurality
segment patterns 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.

121. The watch face of claim 119 wherein said third voltage produces the first
background and said fourth voltage produces the second background.
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122.  The watch face of claim 119 further comprising means for adjusting said primary

and secondary voltages.

123. The watch face of claim 122 where in means for adjusting is electronically

actuated.

124, The watch face of claim 122 wherein means for adjusting is manually actuated.

125. The watch face of claim 116 further comprising a pattern selection means,
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 watch face of claim 125 wherein said pattern selection means is manually

actuated.
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128. A watch face with selective backgrounds comprising:

a polarizer layer for polarizing light passing therethrough;

a first liquid crystal display disposed beneath the polarizer layer wherein
the first liquid crystal display is divided into a first plurality of distinct
segments, wherein each segment selectively rotates or does not rotate

polarized light;

a second liquid crystal display disposed beneath the first liquid crystal
display, wherein the second liquid crystal display is divided into a
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 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.

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.

34



109Z& () -

109Z& ()-109%Z& ()- f10%&Z& ()- fl109Z& ()- M dEbCSB, &

109@2& ()-zF #109@& ()-3 3"109@& ()- 109&Z& ()-3 109@& ()- 109@& () -
z+| LMNOJYNC8B 10Z 10Z 10Zs9109%&Z& ()-3109Z& ()-2 10%Z& ()- . 10%&Z& ()-

T09Z& () - zOR% dEYNC8B Y10% h& () - 10% h& ()-- 10% h& ()-zf @ 10% h& () -
h& ()- @10% h& ()-z t#ydEYNCSB ,$ 10% h& ()-!10% h& ()-F 10% hé& () -

h& ()-9' 10% h& () -10% h&' ()-y<dEYNC8B @2 10% h&' ()-,/ML0% h& () -

h& () -
10968
10968

1096&
1096&

(
()-
(
(

) -
) -
) -

10% h& () - y, *'10% h& () -9 10% h& () - <NORSTBIbCSBf 10%58’ () -

10%& ()-g 10 h 10 h 10 h910% hé& () -, 310% h& () - J<dELCSB' !

134. The watch face of claim 133 wherein said first and second pluralities of distinct
segments in the first and second liquid crystal displays each comprise a digital character

display.

135. The watch face of claim 134 wherein said digital character displays complement

one another.

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. Thc: watch face of claim 128 wherein the liquid crystal display is a twisted
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 first 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. The watch face of claim 128 wherein the reflective layer is a mirrored surface.
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146. The watch face of claim 128 wherein the first and second background are colored.

147. The watch face of claim 128 wherein the first background is a first color and the

second background is a second color.
148. The watch face of claim 147 wherein the first background is a silvered mirror.

149. The watch face of claim 128 further comprising a color changing layer disposed
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. The 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 wherein 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 wherein the watch face is disposed within a watch

module.

155. The watch module 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 a

first plurality of segment patterns, wherein each pattern is comprised of at least one of the
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157. The watch face of claim 156 wherein said voltage switching means is

electronically actuated.

158. The watch face of claim 156 wherein said voltage switching means is manually

actuated.

159. The watch face of claim 156 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.

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 to rotate polarized
light and s‘aid second voltage causes each 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 second plurality of
segment patterns to rotate polarized light and said fourth voltage causes each distinct
segment in the at least one of said fourth plurality of segment patterns to not rotate
polarized light.

161. The watch face of claim 159 wherein said third voltage produces the first
background and said fourth voltage produces the second background.

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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165. The watch face of claim 156further comprising a pattern selection means, wherein

said selection means controls and selects the at least one of each said pluralities of

segment patterns.

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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168. The watch comprising:

a watch case comprising within a display unit and two batteries, wherein

said batteries are positioned alongside said unit.
169. The watch of claim 168, further comprising an analog watch movement,

170. The watch of claim 168, wherein said display unit comprises a printed circuit

board and a liquid crystal display.
171. The watch of claim 170, further comprising an analog watch movement.
172. The watch of claim 168, wherein said batteries are 1.5 volt silver oxide batteries.

173. The watch of claim 168 wherein said display unit includes a hole extending

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