c-Met Anti bodies The present invention relates to antibodies that bind
c-Met and their use in treating conditions and disorders in which

pat hogenes00imspadi ated by this receptor. c-Met, a nenper/ustomhessoyr osi ne
ki nase superfamly, is the receptor for Hepatocyte G owh Factor (HG).
Binding of HGF to c-Met | eads to receptor dinerization or nultinerization,
phosphorylation of nultiple tyrosine residues in the intracellular region,
catal ytic activation, and downst CEHROR GAMBRNERc- Met is al so activated via
| i gandi ndependent nechani sns, including receptor over-expression,
anplification, and nutation. c-Met activation enhances cell ul ar
proliferation, mgration, norphogeneBackgréwid/i val (including protection
from apoptosi s), and protease nt hesi s, characteristics that are
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as a full antagonist_of c-Met, and potently decreases c-Met dinerization.
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phosphoryl ated c-Met.. Such .antagoni st activities coul d decrease the nunber
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the pat hwayr AedriiAE iR aHS BR BN ciOYEEEROASE NG NeorfTRInkf hdiREdc@ingldndnut at i on
of c-Met. At the same tine, such antagoni st antibodiesS should inhibit HGF

bi ndi ng t odadiviving tadighGe-thatuagedlispldybanitat iffat boghtnendAs thdueze ofimadesm or no

agoni st act i vi t hensel ves. Antibod ounds of the presepnt invention
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while inducing little or no agonist activity. The anti bodies of the present
i nventi on lawslevel feptcan badisyipaiPd et srodll projacks sysemptleare ism ndgd forr ebgtice or
absenge of - . i I 1.S] - . | | i gai n
o rutot o e B et s BBl IR LLERES Wb NALET LR RAT Bl Bl
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HGF- i ndependent proliferation of tunor cells that express this receptor. In
vi ew of theskehssewEsti es, these antibody conpounds shoul d be
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therapeutically useful in treating cancers nediated by c-Met via a variety
of different nmechanisns. In addition, the present antibody conpounds
possess awountyarsesii ot her desirable properties. They exirchius2émogbsoatfinity
(KQ to c-Met, block HG-- nedi ated c- Met phosphoryl ati on and downstream
signaling, cellular proliferation, and cellular mgration; and induce only
weak phosphorylation of c-Met while inducing little or no HG--Ii ke

bi ol ogi cal agoni st activities such as induction of tunor cell
proliferation, notility, invasion, %ﬁ' esi s, angi ogenesis, or
anti-apoptotic effects. They inhi bi t gand (HGF) - dependent and

| i gand- i ndepenckéﬁieraﬂyl\/ﬁte padehtndosciagtidnwalatesno okl ticomrals| golorasvimtinaty

conmpounds of the p i nventjon preferentij al I | nd human c- Met
extracel | W58 @BHﬁil %E@ﬁ?“aﬁﬁ{y‘%ﬁ PFQICiprS ugipdh e‘o‘fo “%“b%r%l In qngjaspesty
recepsors e%&ﬁ d%cf‘c?&h OVﬁ&dand(gptﬁQlt el&ﬁ&ﬁ%atm '&Qﬁrst%l&r@%le@ﬁ&@t

ECD. Accor di the present 1 nvention provides: nonocl onal anti body, or
anti gen- brchdlnm@ filtcadyareing atfirstrigmit sumfirratdlsm);ecbuortdmsmn adpsttlgghe bwino hi n t he

a-chain of hu uces, i nt er al.izati f cel | rface
umn - VRSP S e RGPS sl 6Tk bt BB rear Sre e RS int i e
fragment teh@%rcﬁﬁﬁ inpheduefaBe ER3fosRBtd RANIPL sRBhd 8 Béhﬁlqjeﬂ%nﬁfcﬁ&mﬂlet her eof

i nduces hepat ocyte-growth factorindependent internalization of cell surface

human c- I\/eaecondwlnautmueffa@er r' Bt aptigeldileraent furthes inadudss hoeldctisnpolotdsr loninate

ant i ggn- bi ndrn ment .thereof ¢ rises ht chain a gavy chai n,
Sher 3 DHAS, CRRATR oS! 8o SPRBMERRR e ob §¥br HE ReB A r el Y 258

and the heakstc@hbé refleotify pot@tzet ReligdbdDiodaicebepetit €ing ¢ighf beaEQdRh&codd. | n
anot her preferred enbodi nment, the nonoclonal antibody or antigen-bi nding

fragment tIHEY berm abipinedeel approxgnatchih] deeassd sa theé dpiistandihe sasendlight he

| i ght chai 0 Iy

heavy chai Brrbagloa{n%r{)@g@e{l ﬂgoggrbﬁ%m%gl ﬂl@gq nc%egﬁléélqu:%%\%gﬂﬁ%&%t%ne of
t he for egopragnidisciobraptovades ialvottiresmbdineainiclugiéns: the biicag clermegtrent gettahetheof

t hat |nduces internalization of hyman c-Met in cell ri sing a human

c- Metd var i #RECt %ﬁpgﬁsrﬁt ksa%ﬁnro‘dﬁewirérlmsﬁymgﬁl%ﬁn ngna@grgrrp%lrl ignct i on
mut ati on ctﬁ@cglgrgomg{ggr ki nase domain nmutation M 149T or juxtamenbrane
dormai n nmutati on RO88C. Any of the foregoing antibodies or antigen-binding
fragnents t her elofanuther aipactt the pagsentabsbjosore Emovidgem optrdl elgmentaaentluddser eof
i nduces at .| east 4 %.internal .zation of_ cell surface human c-Met | ells.
Ay of t ne BRI s ichBa S ge BSNmar e FrbbRa i SRt bt
wherein t me%mﬂéarﬁgéape@dlc@ar fodROfilkk H@uﬂ&rfa@@%ﬁ@se&cﬁﬂrc‘%ﬁr delRgieLicRbid east
45% i nternalization of cell surface human c-Met in cells. Any of the

f or eg®i ng fltarihsvia escemddnpytgertadsi disfiosed @rt@@ﬁ@ﬁt@e@m@rl&w bodre petipandipiar
ant i body f h ea

"ot ernal 1 20O SR B M LR R AT U G RE Polsriegor ng

ant i bodi eslagiinadhhdviiga HishedflRgtivd goamat alspb@ﬂ%fwedﬁarfﬁsﬂetah&r and b besdyid or
anti gen-bi nding fragnent _thereof induces_ at |east 55% i nternalijzation of

cel | surf ar@@rq*ﬁrnﬁher@m%% fipshrefleptiee polgiizehts disposediodgisrorgt Betirydighbbeagt

antigen-b
fr alg?rent Iteﬁelrtg%?gcr ndu sb%%%lhﬂ?égg{lgl%f}ﬁr%r ngﬁlf?g? ?%gé,sé)? i @F%clogﬁrﬂ?fmcp%urmn
c- Mef5i n calldrszer Aimyingt hohieg hee@pdirefiecant pbladzarshsposairﬁat‘gmd)ﬂmdlrﬁgrder

fragments t of vvhereln t he anti bo r anti gen-hi n fra rrent t her eof
i nduces at® ﬁe@a‘@rl 5Tk STRER PRSP Teaa O rlr@tlsa PR ARSPLSE t he

foregoi ng éﬂ%ét@(@ﬁfs?ﬁnc%ec@ﬁﬁ hg%e%%n@ thel rRGERALS < (BB BO laiﬂﬂ%'ieeétrhn AABle

anti body or antigen-binding fragnent thereof induces at |east
internali zd‘tapproxuﬁatcb'l 45 degrdea.c éhdraptenal eletvient stihl fwehftrsncmrﬂr;s aofmet I@ﬂectthle

f oregoi n noc anti bodr r ant i bi ndi n ts.thereof, which
| oduoos S SRRELS Bpe £ Bheroatiy B AR A AR b AR e RlE Bhtsn
tunogpcel | & anlglt ¥ DpRIxENAEH @fﬂé%&!emﬁ a sTeEtﬁldeEﬂék%rOd@os@d\éd tlh@ﬁé/hﬂtr

ant i gen- bi ndi nakof ragment there whi ch i nduces reduction of total c-Met in

hepat ocyt enqgmelorthe seepad raftveioe iernepts theoecandl rBeativpelasieer a an pgle 0& hai n and
a heavy ch Ippdxu}ﬁh f%[yeJlSn degrl]ges,l Ivgltﬂerem the first and second reflective polarizer laminates and
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chain conprises the am no acid sequence of SEQ ID NO 28 and the heavy
chain conprises the am no acid sequence of SEQ ID NO 40. In another

pr ef er r edworzthodispasmt , t he nonocl onal anti body or anti gerchiusdeimageforagnment
t her eof which i nduces reduction of total c-Met in hepatocyte growh
factor-independent tunor cells conprises a light chain and a heavy chain,

wherein the Iisght chain conprises the am no acid sequence of SEQ ID NO 29
and t he hetho{ird ad pecendpiflosss eqopcrta sooheidhe fise anbescemddmty bnNGe 41. Any

one of the . i yiolale . i i r i - bi ndi nts

t her eof M%O%E%ﬁh{t}gaes r eﬁ%fg{‘?étﬁ@aghblgﬁgés%h?y}ﬁ?%gg@? Rﬁﬁ?&g,ﬂ%%@%@& e
growt h f acdisdlosudepenidient colonoombiakbt imcluding thaeptahl tlb@chtor mg@it agotharepsdcgnal
anti bodi es_or antigen-binding fragnents thereof, whjch binds the a-chain of
human c- Methe afesgﬁwﬁc%mwrwg?%g%lﬁﬁ SER &}:934%%% Fhimainsdy! FWHPs FEPHg a
l'i ght 5 chai ghaying the amno acid sequence shown in SEQ ID NO 28 and a
heavy chai n having the am no sequence shown in SEQ I D NG 40, or which binds
t he a-chai n of Inyramathdvbspeat, thupssan tisalobyre phevidame oppidl epencasthah ant i body

conpri si ng. l,i gh hai n havi ng. t he i no aci d.seqguence.shown in SEQ I D
NG 29 and ACHEEA Eh e R HEAING CIHEDS L A DR e oD A HEUTA PRI 6 NG 41
Any one of tr{Rgif O ROBEH Beif PRI ATRNa AT thd Atk @FHuPSurfieb] SRAN- RESHH ddor r agment s
t hereof, excluding those conprising a |ight chain having the am no acid

sequence s¥testivé dickp@ filer@y g angeoral ihpetwyrfeeradispdsed fonftpnsmet saseicens! kghuence
sho in SEQ 1D NO 38, wherein the epitope-caonpt.i ses._one.or nor m no acid
oot Hes WreR IRTAROLBIRr Apea T Rl RS RE AfllBRE hne of

t he for egofilgrefloétiRq@dilLEePlaniiite BSAnDh fiekt AEfldetifgpEptiser dWpesi betw &t aefist ope

further cong:éi ses one or nore am no acid residues within 123DTYYDD128 ( SEQ
| D NO 81) IcHédqignd e scomng refaslen fvhermn therfagioicHectiistrobbidries disposedtty epcaitndi ng
fragnents, | it i I l: aci d

oot dues whb AT el 080 RE ST M REmARTRR R0 20 Qs BT AT,

f or egoi ng @nirideo thnésato hawing h gesonlirefiicnge polagaentisposahisteean 4 thedeghtdope
further conprises one or re amno gcid residues within 220KETKDGEM 7 ( SEQ
I D NEY 84) 414 fgurth ectardRy wgRE e R g ?f&VﬁQOIéﬁ??TB%Q1SB%SG§FO 2P PEMDi ndi ng

fragments {hefemint b@é}ﬁrfﬁﬁnmhfenﬁst%@ﬂécm@§sofahgaaafﬁmat@d%aaan%eio@gg%mm%& uence
selected fromthe group consisting of: a) 121VVDTYYDDQL 130 (SEQ ID NO 77),
b) 13 ! | SCEARET COREVFHRINEEARh QS 16 h¢ISEQuiES MNDisTBlectoy disposed so that a

| 79ALGAKVLSSVKDRF] NF. 195 | D,NG. 79),, d 216VRRLKETKDGFNR 2 SEQ I D
NC. 80), i él}edéq“i%f. tOAh?g@ﬁée%{gof H]éerf“i‘ﬂt%éﬁifﬁgt fﬁﬁ%“i“ﬁS@P@%%frJ&ﬂﬁP SH-Z bi( ndiQng
fragment s {hes:e@htelyMed@irdes! iRy aad%brhp@ﬂe&bﬂaﬁ%dyea Bb tha@d [iAdhéehaREd theSeqUENce
selected fromthe group consisting of: a) 123DTYYDD128 (SEQ I D NO 81), b)

144 HAEPHNHEAmIAETleger inSEPEThneecogg yeflaghiva polmizgr at gbaneSEed 4nDraydmaR)y, 4%and d)
220KETKDGFMR 27. . ( | 4), ] i Ve, : f i

ronoc! onal CBHE HOEL Tt b kB HiE G ol 8 Rabarl B RLRRERE, [y 1o an
am no aci ces&l6&om dobpdrateRe tiepiicofet Aldah@sdcond Agkt Beymla2d WOMBINMYDES 2 130

(SEQ ID NG 77).,, 1311 SCCSVNRGTCOQRHVFPHNHTADI QS 156 (SEQ I D, NO 78), .
179 AL GAKVLISVHIsg L pticrbpolarseed ljght Ny yeo pnothedis pacs RRDIRESTKBEFIOR 2P DESEss| 2D
NQ 80), | ”&)'é i Yn Ptin®theldpBcdI &SRk NIn FRNAGHRP Ape NS ©OF
ant i gen-bi nding tfragnents
25 disclosure provides a display system including an imaging panel and the color combiner.
In yet another aspect, the present disclosure provides an optical element that
includes a first color-selective dichroic filter having a first input surface disposed to
transmit a first light beam perpendicular to the first input surface, and a second color-
selective dichroic filter having a second input surface disposed to transmit a second light
30 beam perpendicular to the second input surface. The optical element further includes a
first reflective polarizer laminate having a first reflective polarizer disposed adjacent to a

first retarder, wherein the first retarder is disposed to intercept the first light beam and the
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t hereof which bind to an am no acid sequence within the epitope
characterized by !23DTYYDD128 (SEQ I D NO 81), 144HVFPHNHTADI @S 156 (SEQ ID
NO 82), wWO2piiEidH (SEQ | D NO 83), and 220KETKDGFM227 PEEQ@Sk®ING937)
inclusive. Any one of the foregoing antibodies or antigen-binding fragnents
t hereof, wherein the antibody binds within an am no acid sequence O 9
CFPCQDCSSKAL1GE (SEQ I D NO 86) inclusive. Any one of the foregoing
nonocl onal scgeid lddibeam gf arpgigl yeirapprardmaig Ly 4%%%@%@%@@?@ refgetivigdi ng t hose
conprisin | j . (N [ ' | i EQ ID
NG 29 and 1 KA A KAHEK Db AT EB0BA S AGOUNERSIW ol ar
wher ei n t hetaegdir] Whacimahpsdcard raarderas disposedamimeacaaiadefl @s¢diigsantd debomd ( SEQ
| D NO 86) | usi_ve. Ar}yst(%%i of the foregoing nonocl onal antibqdies, or
s>t

anti gen- bi lmihrt]ﬁsamﬁ&

_ _ ESURIRTUYE PORRAT NP AL 3 amdnels OVBRDOWMALY Eonpr i ses
threesl i ghieofhal fncBpMlaeERALA! dliVrufRLSh LA hA £Fh QNS s@nstelbee
heavy chai n~conpl enentarity determning regions (HCDRs), wherein sald three

LCDRs and thaifigst r¢trieler #dDRs sevoed sahrdet, edcfaimthetfhet agd se@ndoeécsive pglaoker a)

LCDRI conprising t m po aci equence, SVSSSI.SSTNLH (SEQ I D, NO 49); LCDR2
conpr i o1 nejotuates i S e B s SR 23 B RN TS Reo ARG b i<
Y or R ange ¥8mbmedib a RombHRIinc AP drrbd tghtRvAHE NPrsBsd 16k SEaH RAKE In yet
QANBSYPYS (SEQ I D NO 51); HCDRI conprising the am no acid sequence

GYTFTSRY! HnegrRQasRehtheggysenHIBRsuso piovidss agoloh eombinabingidhggbe aptinak

Pigonpri s agolneomiois ok
or P10 and EBAE B Ry “rhsetaik s nCle Ryt b Riydiastlos el 51y,

wher ei N X% isna¥in@pahel addhy cdl&RImuiedgpri sing the amno aci d sequence
SVSSSVX3SI YLH (SEQ I D NGO 88), wherein X3 is S or R LCDR2 conprising the
amino aci d sequi@i€tatigasgsct. sepregsntdissloyure pepides e ptirdicknanhagn no aci d

sequence Xéég?{@g%@{ﬁ@%ﬁ&%ch@e 'c\ilghﬁoq% ﬁltm%gna ¢ nDud su?fac@diééisﬁhﬁ Qor V,

and X6 is conpri sing e am no aci d sequence Y YMVH ( SEQ
| D NO 65) ; trddShbir2: ietripglitdicag peipendiculaotoathé firs egpue noécRANEIREXIIIET TYNQKFEG
(SEQ. LD NO 92)., whereip X10 js Nor Y, X11 js or and X12 is G.qr S;
and HCDR3 %?geﬁéw drhigre Reer i ing aaererdsiapet éceﬁ%de fosaneais ae@wg@%),

wher ei n Xl&ahﬁpe}pé?{dicﬁiar%%e&é’oﬂdﬁn 1Qrthoe. V\I“h%%%!ti@al%i’én%n@ﬁﬁﬁf& ARAldeant i body
or antigen-binding fragnent thereof binds an epitope wthin the a-chain of
sai d humanfisst ectardolarthacksinai¢ banag o fiatt irdftecofe pahtizes drspasod ddyavemt tgalMet .

Any one of .the foregpin ocl gnal anti bodi es, or ti - bi.ndi n
fragnont o, THERESHe UREE TR AL FORGH o SBbse i R eceripY FeLDethiiee A pght
chain co ”pitfg_[@(ﬂta?bfdxﬁnﬂ@ﬁyeﬁrﬂdgk@g; dnAGi RBSnd(reBEIRS: paRgizbhheghAERMnLhal n
conpl ementari t etermning regions (HCDRs), wherein the anti body conprises
threéllig mecm%ﬁeﬂe@@wmomm dispasyd adipeantriond spgoncsitasder, VhapRsthc sergndhr ee
heavy chai Ilgta(fc?ew.i gigi?or&g fd i&l}/erge%tt ﬁlreryepcj)nrzi%ght beam at an angle of approximately 45
degrees. The optical element still further includes a half-wave retarder disposed between
the first retarder and the second retarder, wherein the first and second reflective polarizer
laminates and the half-wave retarder cooperate so that the first and the second light beam
25 are combined into a combined linear polarized light having a first polarization state. In yet
another aspect, the present disclosure provides a color combiner including the optical
element. In yet another aspect, the present disclosure provides a display system including
an imaging panel and the color combiner.
In yet another aspect, the present disclosure provides an optical element that
30 includes a first color-selective dichroic filter having a first input surface disposed to

transmit a first light beam perpendicular to the first input surface, and a second color-

selective dichroic filter having a second input surface disposed to transmit a second light
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regions (HCDRs), wherein LCDR conprises the am no acid sequence

SVSSSI SSTNLH (SEQ I D NO 49); LCDR2 conprises the am no acid sequence
GISX1LX2SVOSEQ/ISBSNO. 87), wherein X1 is Y or R and X2 PSTASe009Rs492TDR3
conprises the am no acid sequence QQABSYPYS (SEQ ID NO 51); HCDRI conprises
the am no acid sequence GYTFTSRYIH (SEQ I D NO 59); HCDR2 conprises the

am no acid sequence W YPVTADTYYX 7EX8FKG (SEQ I D NO 90), wherein X7 is N,

|, or R aanmx@rpadicudir tetheggepndamrs sedngsr ildeoptipnd chamanb fydicainsbygence
GYGAFX9Y ( 1. 91) . . o ' , f.ar eqoi

nonocl onal an eilﬂgcotgig é');% ,Qﬂc%re M%ﬁ{lﬁdéglﬁ%gg?%%ﬁ?l(sgt?ﬁegtglﬁ@éﬁ?lgﬁ%ﬁgrs [c))%% atdﬁdactg Igcg‘ll 1ﬂ%ts
human c- Medetarddd) wherciarthe fise sctarticreie dispgdiid te hraemeeahplisnightdeatmyandeicer m ni ng
regions (LCDRs) .and three heavy.chain copplenmentarity determnning regions

( HCDRS) , v&?é?téf %%%Wakw?%%@mwﬂ%ﬁe@%%gae% EO\/SEURES| YLH ( SEQ

D NG 88) 5 p MeSeahikte hiyim Qrseé%;ndlr%vgp Bfib&Sspol&l éé"lﬁ”éic@f?t & desigauence
STSNLAS (SpEQ I D NO 54); LC%RS conpri ses e am ncB3 acl d” sequence

X4X5YX6 GYRiehrdc8EghdrBinNG: 82pnd wedei in diXposdito orter@pt ¥Sransm@edrfiryt, lighhbeaxhi s S
or R HCDRl conprj.s t he .am no .aci d. sequence GYTFTIDYYIVH (SEQ |.D NO 65);
ooRe P ISEETHRRE Rt a0 B2 BT B B C ot TR P RERERE ( 520 1 D

NQ 92) , W@Eﬁiﬁm&e@ 4§dé§r&rs. Yhe Eptidad clenRht &l RRHcrhulSs &GePlctsi didpshediCOR3.
conprises the am no aci d sequence Xi 3NXi 4LDY (SEQ I D NG 93), wherein Xi3 is

T or A any theta lins naroel to the milgctonmtatenthibie serond ot itggtine noleiiosral ampgldodi es,

or antigen-binding f nt s _thereof hat  pi nds, h n c-Met. which

comtt soe PR AyRh BT SR B Pin Bk SHTAR s Sellesr i hilisns) ana
t hr ee heavandah@idilcc@rBdIRIN & thhythd €@ LAl MHengcdRidi i BedniaidRombidddnisher ei n
said three LCDRs and said three HCDRs are selected fromthe group

consi st i ngeomtbingg lincepyelagznddighs hadng m8rs rplsszafiandtaie q e retensthsssipssTiicH

NO 80) ;. L Ryt deetohEe RERRIG ¥ cibrt B0 AT BRLAG S BB SRR O BT
HCDR! ~ compaspsitniie bhaciandisotosa o sideiedissla GYREFSRA i {SEQ i n(#8) 4ndHCDR2

conprising,the am no aci d sequence W YPVTGDTYYNEKFKG (SEQ I D NO 60); and
HCDR3? conpPf §P185 YRS no aci d sequence GYGAFYY (SEQ I D NO 61);b) LCDRI

conpri sing the oAk dsS@IYRNGRscRY gRslosind PhddidRER bR hibht HaCDR2
conprising the armino acid sequence GISYLAS (SEQ I D NO'50); LCDR3 conprising
t he am no iacludessefjseoder- QRMBSYRXErdi SEGel VNG Hfl)st inp@DRIrfacodippossilng t he

aT 1026 4 SeRUeTce CUTTSLI (S50.1 R N8l (SR L i ffe o o

selective dichroic filter having a second input surface disposed to transmit a second light

20 beam perpendicular to the second input surface. The optical element further includes a
first reflective polarizer laminate having a first reflective polarizer disposed adjacent a first
retarder, wherein the first retarder is disposed to intercept the first light beam and the
second light beam at an angle of approximately 45 degrees; and a second reflective
polarizer laminate having a second reflective polarizer disposed adjacent to a second

25 retarder, wherein the second retarder is disposed to intercept a second light beam at an
angle of approximately 45 degrees. The optical element still further includes a reflector
disposed so that a line normal to the reflector intercepts the second reflective polarizer at
an angle of approximately 45 degrees, wherein the first and second reflective polarizer
laminates and the reflector cooperate so that the first and the second light beam are

30 combined into a combined linear polarized light having a first polarization state. In yet

another aspect, the present disclosure provides a color combiner including the optical



HCDR3 conprising the am no aci d sequence GYGAFFY (SEQ I D NGO 63); c) LCDRI
conprising the am no acid sequence SVSSSI SSTNLH (SEQ I D NGO 49); LCDR2
conpri si nyotzhw/@nismo aci d sequence GISRLRS ( SEQ | D NO 5PLT/USGDRB649TPr i Si Ng
the amino acid sequence QQASSYPYS (SEQ I D NO:51); HCDR conprising the

am no aci d sequence GYTFTSRYIH (SEQ I D NO 59); HCDR2 conprising the am no
aci d sequence W YPVTATYYREPFKG (SEQ I D NG 64), and HCDR3 conpri si ng‘ t he
ani no aci cclemefife feecytlysyesEdq mesnt disyloswy prassias acbypbd %fg%gl inpladEg no

aci d sequengc: | D-NCX 53); LCDR2 conprising the am no acid
sequence Mﬁégﬁgéﬁ%%%ﬁ%gon@% conprising the am no acid sequence
| QYSGYPLT ( SEQ InBechNahdiigr;akidoRlthepdaipemit distigsirh @raviddsanaptichl etauan dat

GYTFTDYYMH (SEQ I D NO 65); HCDR2 conprising the am no acid sequence
RVNPNRGGTT! l@sﬁ@q-@lmveé)cmoagﬁ{tﬁém@% F eptyrieae disheses taci d

sequence TN a(iﬁggi%\l%b%%@ﬁen@i):uﬂa%e BT up 5iehch N dABh A8 Sequence
SVSSSVSSI YLH (SEQ I D NO 53); LCDR2 conprising the amno aclid seguence

STSNLAS ( SEQctie Nchidg filtérdbRBgacepondsinpg sutfeccadisprocdt tdarseqfuesecendEGYPLT

(SEQ ID NQ 56); H C rising.the amno acid.s ence .GYTFTDYYMH (SEQ I D
N 65) 1 ST RSB R0 M b R o erout REKBEES £ S2Q 1 D

NOL68) ks HORGRAiQialiriz6t NEhihE nAVTHL® % kN SARSIOE, AMKEN (SRR BO 69) ;
and f) LCDRI conprising the am no acid sequence SVSSSVRSI YLH (SEQ I D

NO. 57) ; LdDReretoeyr whem theérsdmdtardenisidesposaguie mercemahi Ast (iSRG eRD anditisx) ;
L i Sing .t ' id . PLT (SEQ |  58) ;. HCDRI
LCoRgy oMLy S BB HPuBHL8 AEROIES N B R R A,

conpr i si ngpdliezeaMintifatd Ghdng @ Gend ecRGRY REH A NGIFCEQ {dRicehd Lcdexd’0) ; and
HCDR3 conprising the am no acid sequence AN LDY (SEQ ID NGO 71); .andwherein

sai d nonoclclrdar, whtrrBdhgsespndirflcgeyr ralairchly FispageriprnicHepbirabitHed fyst

&Pi tope W it P iRz f MRk ofFhe fifd IndHTRB Yk ARG deRAV GBS Adpiegal 1 zat i on

approximately 45 degrees. The optical element still further includes a first reflector

15 disposed so that a line normal to the first reflector intercepts the second reflective polarizer
laminate at an angle of approximately 45 degrees, and a second reflector disposed so that a
line normal to the second reflector intercepts the second reflective polarizer laminate at an
angle of approximately 45 degrees, wherein the first and second reflective polarizer
laminates and the first and second reflectors cooperate so that the first and the second light

20 beams are combined into a combined linear polarized light having the first polarization
state. In yet another aspect, the present disclosure provides a color combiner including the
optical element. In yet another aspect, the present disclosure provides a display system
including an imaging panel and the color combiner.
In yet another aspect, the present disclosure provides an optical element that includes a

25 first color-selective dichroic filter having a first input surface disposed to transmit a first
light beam perpendicular to the first input surface, and a second color-selective dichroic
filter having a second input surface disposed to transmit a second light beam perpendicular
to the second input surface. The optical element further includes a first reflective polarizer
laminate having a first reflective polarizer disposed adjacent to a first retarder, wherein the

30 first retarder is disposed to intercept the first light beam and the second light beam at an
angle of approximately 45 degrees; and a second reflective polarizer laminate having a

second reflective polarizer disposed adjacent a second retarder, wherein the second
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cell surface human c-Met. Any one of the foregoi ng nonocl onal antibodies or
anti gen-binding fragnents thereof conprising three light chain

conpl emrernwanrntyosester m ni ng regi ons (LCDRs) and t hree heawyusedvaions927
conplenmentarity determ ning regions (HCDRs), wherein said three LCDRs and
said three HCDRs are selected fromthe group consisting of: a) LCDR
conprising the am no acid sequence SVSSSISSTNLHf(SEQ | D NO.49); LCDR2
conpr i si ngcflpdivamolsizatis dispesddn ducrong v i spgtd firss INeaspylarizatiprstaiotpr i si ng

t he am no i . L) .51 e

am no aci ﬁgggsﬁég%g%%wy%ﬁg L?\fgd%%e% W&ﬁ%ﬁl{%{ ér%ﬂ @%g&gm no
aci d sequeincladdy AT (XY NEHESpdeEd COHRt h Dndabmiyl to tirdirkCERS: teranerdcptsithe t he
am no acid sequence. GYGAFYY (SEQ ID NO 61);. b) LCDRI. caonprising.the am no
acid s eque??&%n‘%\?g%}‘@@?m{ﬂe‘( Bt pANG, a&l@f@; of ePIEIRY R P CREFCtHEd anFeRidaci d
sequesce GLRYLASi(RER L@hlé.@ ) R norhfIREmE ORIk $481dr R RBAO Ak Sh s equence
QAWSSYPYS (SEQ I D NO 51); H conprising the am no acid sequence
GYTFTSRYI He{l8E@elpola@esiamitdBDR2ncogleraf sppigx trheela S e gaees, dvisegu érecterst and

W YPVTGDTYYI EKFKG (,SE D.NQ 62); an C risi the am no aci
sequence. CEISEY TPR® OIS S BayoLs e DA ey el HEOR OB AL lquence
SVSSSI SSTNkHfiesplahal tHe M3 Nght bEdaare 0HRbInSH Mo bREmMBMHA Yindsr fblS LAY ﬁgﬁte
GITSRLRS (SEQ I D NO 52); .LC&G conprising the am no acid sequence QOWSSYPYS
( SEQ | D Nohaying theifipRipolevaptansitatg nheet andther aspéad, thenieesnt disCFRTIRWIEES(ESEQ | D
NO 59); HCDRZ2 copprising,.the am.n cid sequence W YPVIGDTYYREPFKG (SEQ | D
NG ol mro i BRRG MR oo shfihuo FVEE St AR NERES ) b

NO: 61) . Andisdoardprok s ﬁ@[s@@@isﬁgeﬂﬁﬁﬁl@ﬁdﬁﬁgah irafdih® patice andheablor gembhicndi ng
fragnents thereof conprising three |ight chain‘conPIenentarity determ ni ng
regi ons (LCDRs)Thaseiarhpiber #0asty othaipresewmppieatinn ariiliby agearedtram M r egi ons
(HCDRs) , viehifli S %0#1 BERE. LR VAR Sy tsﬂ{nﬁﬁ IS e Afintfbegt ed from

t he group consisti néf of : "a) "LCDRI™ cofhpri si g e amno acia sequence
SVSSSVSSI Ydost&EQs|lmhibdBob8dn tHeGDRRcd sulgedt shagr, twidclasibjet aniter is dgfisnc e

STSNLAS ( SEQ | 1 54), L conprjsin e am no aci d sequence | QYSGYPLT
( SEQIT D f\@o%y Eyt ¢ atta)ched claims, as may {)e allmgn(feg dugng prosecultlon. au Q

Brief Description of the Drawings
Throughout the specification reference is made to the appended drawings, where
like reference numerals designate like elements, and wherein:
20 FIG. 1 is a perspective view of a polarizing beam splitter;
FIG. 2 is a perspective view of a polarizing beam splitter with a quarter-wave
retarder;
FIG. 3 is a top schematic view of a polarizing beam splitter with polished faces;
FIG. 4 is a perspective view of a polarizing beam splitter;
25 FIG. 5 is a cross-sectional schematic of a reflective polarizer laminate;
FIG. 6 is a top schematic view of a color combiner;
FIG. 7 is a top schematic view of a color combiner;
FIG. 8 is a top schematic view of a color combiner;
FIG. 9 is a top schematic view of a color combiner;
30 FIG. 10 is a top schematic view of a color combiner;
FIG. 11 is a top schematic view of a color combiner;

FIGS. 12A-12H are schematic views of a process; and
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HCDRI conprising the am no acid sequence GYTFTDYYMH (SEQ I D NO 65); HCDR2
conprising the am no acid sequence RVNPNRGGTTYNQKFEG (SEQ I D NO 66); and
HCDR3 compoi2eiongodshe am no aci d sequence TNW.DY ( SEQ | DPRO@UBZ)09/063921 CDRI
conprising the am no aci d sequence SVSSSVSSI YLH ( SEQ | DNG 53) ; LCDR2
conprising the am no acid sequence STSNLAS (SEQ I D NGO 54); LCDR3 conpri sing
the am no acid sequence QVYSGYPLT (SEQ I D NO 56); HCDRI conprising the

ani no aci d sequdfcd3 Gy oY {CSE 4 MOICI065) ; HCDR2 conpri si ng the ani no
aci d sequence RVNPNRRGITYNQKFEG (SEQ I D NG 68) ; and HCDR3 conpri si ng t he

2 no 2ol d sequENcLe USRI T T NS Py b BEREPRURA A% e arm no
aci d sequelfigeconiohbAS SRR drDit Nall Béhnddr@%@ﬂfaomruse bﬂQnﬁther&mrﬂEr ®@a d
sequence QVYRGYPLT (SEQ I D NO 58); HCDRI conprising the am no acid sequence

GYTFTDYYMHONGROCIN M@ 63)figupopmet tended & hgitithecamransnibisiagoweylighee
RVNPYRGSTT, R I;@ 0); and HCDR3 conprising the amno acid
seqguence A‘gﬁ%g@?gé%ﬁqﬂl fg Any one of the foregoing nonocl onal
anti bodi es, or antigen-binding frbgatad Pesdrépténi conprising three |ight

chain corrpl enentarity determning regions (LCDRs) and three heavy chain
conpl ementarity determ ning regions (HCDRs), wherein: LCDR CO%I sing the

am no aci d sequbyiieal sulesayEENYEINGIGG (BHIOMS3Y reteea:@mt@ﬁbwe chade "anmi no

acid;gequ c
sequence I E\G@Mgﬂég kfg g%h%—%mt rrpr%?ésq)i%hmﬁlgl g&%&n@{}%@?éﬁe séeog%rence
GYTFTDYYM-=ton8it2r] Thd\qiabtoy-wakCE¥rdd eoinpepasitel§y prdpardiniroro b&efrdlgSﬁquﬁBﬁzﬂs
s RN kbt 92 Lors o e A0 S o
ant i bodi esyr Qg dﬁﬂﬁdlcgé‘dhﬁ% Olisng bE B@Q}%ﬁto% t&ﬁéﬁ%fsuﬁﬁfﬂ% lafidl B &1&&8& c'oht%@t

chain conplenentarity d er m ning regions hree heavy chain
c 0 rrpl enment subbtrate d;enetnmdﬁortge pegn dars b(yHl@DRs)lon \/Wies@atddltld_tﬁmmpmwpmasés t he

m no aci d sequence Sé/%g%\éSSI \qh@aéls%gst @?ﬁﬁ E:DRZ r| ses the am no
aC| d '3 equelBESERERIRE CENS B4 E PRRST #9€M A no aci d
sequence QVYSGYRlohe @, [tk present disclosure reduces the number of cornponents needed to
fabricate a color combiner (CC). The quarter-wave films are removed from the surfaces of
the CC cube into the diagonal plane. This allows for the dichroic coatings to be directly
applied to the prism substrates, making up the CC cube. Further, the three separate quarter
20 films have been reduced to two films, by lamination on both sides of the reflective
polarizer located at the diagonal plane. The output polarization of the CC system is also
circularized, rendering more brightness uniformity as the subsequent optics does not deal
with individual s-polarization and p-polarization; instead, both s-polarization and p-
polarizations are present to a similar degree, i.¢. either as elliptical or circular polarization
25 states.

In one particular embodiment, the combined color combiner described herein can
significantly reduce fabrication costs, for example, due to reduced number of components
needed and a simplified assembly procedure. In some cases, an automation machine could
perform steps such as pick and place of the reflective polarizers and quarter-wave retarders

30 onto prisms, and dispensing of an optical adhesive between the layers. In some cases, the
quarter-wave retarder/polarizing/quarter-wave retarder stack could be laminated together

first, before it is disposed between the CC prisms with optical adhesives.



NG 56); HCDRI conprises the am no acid sequence GYTFTDYYMH (SEQ I D NO 65);
HCDR2 conprises the am no acid sequence RVNPNRRGITYNQKFEG (SEQ I D NG 68);
and HCDR3woanprissess t he am no aci d sequence ANWLDY ( SEQPCIDYUSGH08D$492ANy oOne
of the foregoing nonocl onal anti bodies, or antigen-binding fragnents

t hereof, conmprising a |light chain variable region (LCVR) and a heavy chain
vari able region (HCVR), wherein said LCVR and sai d HCVR, respecti vele/,
conpri se ani no B eptisakglenens dessribed kageincambe henfyrustdscolyicetibiyrothat a) SEQ
| D NO 94 . : - rein
sai d ronot S b oay artl ettt G SRSt b b T

epi t ope wiinbluded the ddfetraimwavolengtaisgeduummlighas. Mt oadakpecrdthe escciveiddighainpagt i on
of cell surface huymgn c-Met. y one of the foregai ng nonocl onal

ant i bodi es §PPAFGedndinnaPRE Pt ﬁgmw@tﬂmlwe B AP 1Kt chai n

vari abl e regh i, éﬁt%&iv@@%glﬁs Dg@\ie &Q?eisi?%d/ 1 3ki6h §Qihe ﬁéégé@ andMRRLEL N
said LCVR conprises SEQ I D"NO 94 and sai CVR conprises SEQ I D NO 96. Any

one of t hetofthr égyocd golanruminered, iaptdvingrdthe sightartilzatiorgehictenoyi Hgp donalgneht s

t hereof caonpri si a light chain vari.able region (LCVR) and a heavy chain
var1 abl o ra s P icony e Mbhefe maltPal BB R B P euBoRats T Bener SE P ol d
HCVR CQWprdpé_@t%u@E@liFlQ. NQe28mbived 1RAEcAbet@né @éq%ﬁ)deﬂ%ughfﬂ@ﬁé&ﬁ@f tient i bodi es
or antigen-binding fragnents thereof, wherein said LCVR and said HCVR

conpri se awreivcdlighds. sloquiensrest, wheloof the diffedns sradlengtbwpedire oflighp consi sting

of : LCVR IS S | D 1 1.a - is SEQID .13 b)) .. LCVR, is ,SEQ I D NO 2
and BV T omiegii izt o HoplTe o el ens il Wi R iR O e o

15; d) LOVRtp& iSRRIt DeN b aind st ddsreSEQmIGIudBihte Fol fMPodes oSER | D

NO 5 and HCVR is SEQ ID NO 17; and f) LCVRis SEQ ID NO 6 and HCVR is SEQ
| D NO  18. deagijptionerrefidedibereiny egbrdighhmdc Memalengthspesdianeighyr are both

ant i gen- bindi r i i , i

espoct] venihOd AT EnLIARL § Koo AR St AR ol YR ol o o

consi st i ngspetificaplok GVRible tOHEQ HuthaN@ye 1 Taa thoriCyRerd tSEQ WD N@pthlspecthym LCVR

is SEQIDNO2 and HCVR is . SEQ ID NO 14; and c) LCVR.is SEQ I D NO 3 and
HC\/RH:_? s Si N(ﬁ_t ot tottzqtﬁmg,blﬁﬁ%d% oF iy %}g&bmeﬁ@rﬁﬁ%@%hﬁugﬂ&i Bodi es or
anti gen- bi ndipg fiRGOPRL, t hereof, wherein said LCVR and said HCVR,

respectively, conprise amno acid sequences selected fromthe group
consi sting of: Alsof@uRe psrpS&ER of BhaNBsdriva fHeNEed kerSBQhE BerMOfaligoed to)a LCVR i s

SEO | D NO HCVR i S AD . 7 d CVR i I D NO d HCVR
S S N IS N N LN By S R R e S
ant i gen- bi §icAIG1éhaATE BldSsitdaeioRRf et ML IoR iR HarlfeMRs GapmsH SeSphihg ani no

i gen- bi ichgeé agjoaihgueioR iR o | esptbe an

acid sequence of SEQ ID NO 4 and said HCVR conprises the am no acid
sequébice oflerspE 1D NBsired palayizaiion stte sush af grhelpsizadomprivddrzanen. aighf-bodi es or

ant i gen- bi ndi f t s of her eof rein said L conpr . ~ami no
aci d sequeniupoLBRTRY: R B AR oLt DA e MR HRARER - 85e30
sequence Ofcr&EQilhReeinct To thAPIgaBs affboptibig cleaicBgaichas apobeizemdignadtd thedi es
wherein said anti body conprises . ) ) o
first polarization state means the orientation of the polarizer that passes the p-polarization
state of light, and reflects or absorbs the second polarization state (in this case the s-
25 polarization state) of light. It is to be understood that the polarizer can instead be aligned
to pass the s-polarization state of light, and reflect or absorb the p-polarization state of
light, if desired.
Also for the purposes of the description provided herein, the term “facing” refers to
one clement disposed so that a perpendicular line from the surface of the element follows

30 an optical path that is also perpendicular to the other element. One element facing another

element can include the elements disposed adjacent each other. One element facing



a light chain and a heavy chain wherein the Iight chain and the heavy chain
conprise am no acid sequences which are selected fromthe group consisting
of : a) |iwybtoookabes1i s SEQ | D NO 25 and heavy chain i s SEQTiUS20020&027 b)

light chain is SEQ ID NGO 26 and heavy chain is SEQ ID NO 38; c) light chain
is SEQ ID NG 27 and heavy chain is SEQ ID NO 39; d) light chainis SEQID
NG 28 and heavy chain is SEQ ID NO 40; e) light chain is S@ID NG 29 and
heavy chai #hothst skmepturibenine ué%dthﬁ ylenegistscparated by SpEEQO thatndight rand  heavy
chain is | anti bodi es
wherein s%@ %clﬂg ggo%ég}”%?l?@g% a %%ﬁlﬁa&ﬁgﬁﬁqgenéﬁgpﬁéerg% chain wherein the
i ght chain andwmhevM@awymﬁhamnkmmamcMeehgnsmecmmcﬁdaemmepﬁaﬂewmkmh are

sel ected fromthe graup conS|st|Pg of a ght Chalﬁ is SEQ.ID NO 25 and
heavy chai GRch gnagde Sphf dgepring fg)ypo ai”&ﬁ“tmlb ?IFF PIIMGEFITS tiRkePo rlé‘ﬂ%l heavy chain
I's SEQ | D NQ38n %&&%ﬁdcﬁmnt%@rfbeh%e@ma B o, gt?coﬁﬁﬁimﬁgﬁy Nerfr I?@deﬂfe'ss SEQ
I D NO 39. Any on% of the foregol ng nonocl onal an |bod|es erein said

ant i body Clmppta'riged;lightlﬁrcginthf&maltmobndnlaolhrwdylghhmumearmﬁepmduchea kombined hai n
and the heavy chajn co i.se,anm no, aci d sequences mhlch el ected from
the oroup et orenl e SPBlazSs P denti e BERS ot o8- B ﬁ%ﬁf&?fg. nis
SEQ | D NO 46sivd cdlbﬂ%tscé}@'eébﬂ sEhﬁEer{oﬁ}l%Q podardatloh RAY %- 961%@&&0@ aﬁg

NG 41; and c) light chainis 0 and heavy chain is SEQ | hK)42
Any one ofpdal#rezation, @gelghganddn&@lr@niat palptizapiod) asa Wﬂec@v@m@m@r i1 ghopaeri n
conpi{ses SHEeRS <&M G TEHENEE g kG i R REhe BR Y "

f or egoi ng m@gh@@@&gﬁntlbodles wherein said |ight chaln conprises the

am no acid sequence of SEQ ID NO 29 and said heavy chain comprises the
amino aci d sequdsrosdipg tasgm gspeayche gpticahglgmepecamprisiea ff&kétjtﬁ PRja#sHoc] onal
ant i bodi es Iyt avy
chai ns, éﬁgﬁﬁgggéﬁﬁ H%ﬁ nﬁggﬁlﬁonpr#%gék%%%hgﬁﬂggm g%ﬁ%gﬂ%ﬁ ﬂzEQ | D
NO 28 ancatepploxiheasly actiadcgreecmplel S réfiwetiaarpolarizsicdn beqmmhtmvmlfeﬂS&Qel D NC
40. Any one of the foregoing ocl onal . ant.i bodi es wherei n sai.d anti body
conpf ses R%lqerarfélaéﬁiﬁ %ep@e%zqﬁeaaweeﬁa.pﬁ rizgh 8 Pl ilayer QpticalgHem chai n
conpri ses g RARAY c%mqr BEGHERSECHOLs asc%@lés@anu%%@ag i RlcheRN6rEhal N
conprises the am no acid sequence of nocl onal antT body
or ant|gennbmndnmgdﬁmﬂ@menuhﬂwmwemkmtﬂbmp@bnpemeebmaphﬁamyh@ﬂcuhe f or egoi ng
c- Met nonocl.onal anti bodi es or antigen-binding fragnments thereof for

bi ndi ng t PUINEF. Such conpeting nonocl onal antibody or antigen-binding
fragment ther eoffufasydpoptlcal @il PelaSias® cePirncARe dofferentMphcias dfYayeRahsf the
fore80|ng c- Met nonocl onal anti bodi es or antlﬁen bi ndi ng fragnents thereof.
In aZpref eﬁer\@doelmtb@at withdiffarens wayalsagtbnangeant 1pgdyobexaamle.gamitenndi ng
fragnent t h 0 chain
and a heavlJﬂ ﬁ% &%%gﬁe ngﬁzQOnﬁ?%uﬁggﬁxc 2£??§§s %g?éﬁyﬂiﬂQQﬁ

sequence Othlcﬁﬁé@s @CN@c@&mdcﬁdgemheawfe@mmveleﬁ@thlre@e (& eccasi) 0611 gl tal
sequence of SEQ ID NOQ 40. 1In another1ﬁreferred enbodi nent, the nonocl onal
anti body deflggong enlapzHinnRpte padrasmit the PR DRlaHEEI08S G t I Qe 2REStHd Y

uhi ch. COMRGL % cPobl iy B @it PERGCENALN RS EhAY LhRck LB il

conprises t acl sequence of eavy chain
conpb ses thhtean@ndctowale,i fdr mqqﬁ@da@em‘olcﬁmlgm (N©, a 4dlue Aryyrstne sodontdipacket

f oregoi n nocl anti bo S en fra nts. thereof, which
i nduces. T RIRDR ablﬁltetrmtewﬂﬁuﬁé tgrg%cﬂgﬁsg bﬁlgtrq,?a SRR RASO: R 2

hepat ocyt ethHH‘iB‘é}@ﬂ%t bAGLO%a I\}b@le%neeaﬁd LIRE of Bk IimtthatineRREN bV el Y
overexpress sai d human c- I'n a preferred enbodi nent, the nonocl ona

ant i body oxampid, gehedbomdilight (i.c. a “red layers”). Typically, the separatlon between layers in

the “blue layers” is much smaller than the separation between layers in the “red layers”, in
30 order to interact with the shorter (and higher energy) blue wavelengths of light.
Polymeric multilayer optical film polarizers can be particularly preferred reflective

polarizers that can include packets of film layers as described above. Often, the higher
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fragment thereof which induces reduction of total human c-Met and
phosphoryl ated human c-Met in hepatocyte growh factor-independent tunor
cel | s t havocormispdsut i vel y over express sai d human c- Met, PCOMsSeémms49a7 | i ght
chain and a heavy chain, wherein the light chain conprises the am no acid
sequence of SEQ ID NO 28 and the heavy chain conprises the amno acid
sequence of SEQ ID NGO 40. In another preferred enbodi nent, the nonocl onal

ant i body ofmckg Vejelengths@f hght pucdris blue lndit.ean adrgredly pHer dessagingisielilivirfof
total hu t. C- i )

factori n@%%@ eh%ndfa@%?%iﬁﬁ%fe%é%}%f%ﬁ%@?a{% tljettio\%%%ilﬂng\e/gr% @%&%ﬁéﬁglg%rg@%gﬁan
c- Met, congfitilselgta withght refleative polakizr heeaddittdiaihe, nanre b€ihe ifitbeactiogbf blabai n

conprises the am po_aci d. sequenceof Q I.D NO 29 and the he hai n
conpri ses lﬂgtbéw fhitho ilfe pfeds éﬁ&%l%P§§E@dV%Smln&1Traﬂw18@ﬁe opblueHght

; . | . . g DO f which
or egol ”get'gEHglgﬁ O RIm %%O’geg?%ﬁ%?e%s 8étnﬂ{éh{a9%8th9'ﬁ Ithh Ifeﬂ@cgﬁiﬁfbtf%lﬁehf‘g'h?o : nl c

i nduces r I on of man c- Met and phosphoryl ated human ©c- Met

hepat ocyt eendggrongt fiorh dlwt ‘lud lagependethin layems) sidel Aot leltctmandbltedightel y
phosphoryl ate. sai d .hunman c-Met. In a preferred enbodi nent., the nocl onal
Bt body” oiSin e AT ARG T PG S 5P Gh G IAhiR e SBICE B
total hunegr ytadMeiht 3RCriRR RRNAE YtIgfbrbUTRN tiiciMBY edsNsilepat ocyt e growt h
factor-independent tunor cells that constitutively phosphorylate said human
c-Met, conpri sebheareflegfive pokizar eancbealispesed/batedmihe dingped! dacehef twahtisnethai n
conprises the am no-aci.d sequence of SEgiID 28 and. th eavy. chain
conpi¥ses YHEARtErEE i AESHERSEH JES 9D RbmirsrRnagtSy AEOdiedt oy f e
enbodi mentelethfig lighnaglizatiah c@itidno dyinroddiviganhdididng foladrentdispdesdeof

whi ch i nduces reduction of total hupman c-Met and phosphoryl ated human c- Met
i n hepat ocBatECHY Bt MHisPce -8ra Polardpbn Beam spliiten (PR 118 thip gbedinept. see 06 y

phosphor yl I ri I : i . hai n,
therain 1 HoC PefbfeRRofaEt pRSURdRFofnBite R MRt R 2o
and the hemdyrgoliBital laenl Reéisctiong THRN) fiemaled lisse ficenarl foiSHEQ opBedi@atd1l. Any
one of the_ foregoi nonoc| onal anti bodi es or,. antigen-binding fragnents
her &of vﬁﬂreﬁFq%ﬁ&ﬁ%é%%%&h%?q%mw desgtBioiy ffRcted ?Ptléﬁ]oeqﬁﬁ%%wggﬂ?l at ed
human c- N%ﬂbaidaﬁ)@&trﬁe%ta@e G5 bERCER fiid! RSN ER o FiHODFsHE! ot Biatt igr e
hepat ocyte growt h factorresponsive. Any one of the foregol ng nonocl onal

ant i bodi estodre vaderisged it b R3S €anaiymetminsintthesaaof maviecr ehepuefdesantcllalld. yinbi nds
human c- Met extracel |yl ar domain c t.o human RON extracel | uyl ar domain
or "hurman PRSP R By SandegretinBo et 3o i ot onal
ant i bodi eserfdrithé 98B RUIAGLAOTIR AdRR hfanh&EligRis cotthiabd Aaam thOPBSNHL ¢
sheddi ng of human c-Met extracellular domain. In a preferred enbodi nent,

t he A®noclleghdlis partialbdipymagenigadi gen- bi ndi ng fragment thereof which does not

i nduce sheddi ng n _c- extr . i co i S i ght
chain and a heaj\%/é;cfogﬁgg?ﬁ 0v%%%éeﬁthw%‘ﬁzgﬁ%#ﬂg#e%%ﬁg?lﬁgﬂé g}lr%hr ?Sgclee)gdrfsr%igecg\r]r% no acid

sequence odickblQ fillrde plitcandtht pethhdanput ¢ihd flore @AEH o8BS difftecrd bloeedalidhd
sequence of SEQ ID NGO 40. In another preferred enbodi nent, the nonocl onal
anti body ofukssti Feehofitheirelgr-seledyive dichdie filer inwwpsitirngd ég thapen inpytiightsheddi ng

of ‘human cs ¥Rt inﬁeﬁéeeﬁafsftg%Fﬁbﬁét_ngﬁl?drﬁra?&%%hﬁe% Aintrh@0% 1@92@%& andqg. heavy

chain, whereint chai n conprises the amno ac gquence of SEQ I D
NG 29 andpdlérézel diglity and also tacminpmi zesldrishifamng. nBachaif dhsadoreseteetiof Heyoid NO

41. Any ong of . the fqregoin nocl onal anti bodi es or ti gen- bi.ndin
fragment s W BoFice @t%%?%g%%glaﬁ%@éﬁwteﬁ spearre b PH OIS b
c- Bt T omohkQUARSRALLIBHIENGRC, RRORLASH Sreclnfb il RhAIHE b ARAR TR, he

monocl onal antibody or antigenbinding Tragnment thereof which does not
prot ect t umght sewtéss lexpme swibndintentsacach-ofighe folamekictiue dishond hkers mdwtosttd

apoptosi s,, conprises a Light chain and a heayv hai n. erein the |ight
char n comPioBRniHERLfvits Rve il et B R RG YR e Sy
chai Bo CoNpicFIs@SighhRaviil HRaddbikhts SR IMmO Rl oPHE dthbMebutdEht ddur@ROIMETe
preferred enbodinent, the nonocl onal antibody or anti Pen- bi ndi ng fragnment

t her eof whispertarsel ohtiic cplastseleetivadiphrotsdilicss isnppiiontdiglativiertmthe rafbactive om
stauros porﬂorfgﬁz'ep gouﬁl"?tgth%%ggrt-fo%%l in%ﬁﬂ?éﬂt BE3 B the surface of cach color-selective
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i ght chain and a heavy chain, wherein the light chain conprises the am no
aci d sequence of SEQ ID NO 29 and the heavy chain conprises the amno acid
sequence WD 260Q5p1NO 41. Any one of the foregoi ng nonecirarsasosantebodi es
or antigen-binding fragments thereof, which inhibits hepatocyte growth

fact or-dependent and hepatocyte growth factorindependent proliferation of
tunor cells that_ express human c-Met. Any one of the foregoi ng nonocl onal

ant i bodi esdigfroigrflfeyérerspaigithsgerischiyprpplagzerié pr arcrcoiapglciohRPHPEENAKIRdP ng of
human hep engr t . . egoi ng
nonocl ona?&egg%/elgbgging}gﬁl%rtg gtget Sl%é%%é)%?%%ﬁrg&} ér\églé]?réiﬁpgm?ﬁg?@g{ﬁ e\?\ﬁtl a{:‘Eﬁedoes not

i nduce HGRpdssikg pbipohdigilasto thgaintast tacioloriseicesve ditkrold flecrpbyohaginoahalagoni st
activities include tunor cell gliferation, tunmor cell tility, tunor

cel | i nvasP&H! VEyHe lsaeth@g%@,ut 2@3?%@%%@@@%%@{?5@!%@%?%@% audls. 1
a preterre B8 nal t t:] 1 =R ndi ragnment
theregf vm%(gﬁ&gg%s not ail'nglﬁto:gp%%@@?%}ét’ Edi%oll %%ggﬁ{géeg\gﬁ%lgﬁqgg%?%? ?gfél&@lg
conpri ses mngdsghim ebait 35 amd5 degreesy yroohd 1o, 5Svdegrees;nfrarhdO01to Ghtleghes; from

conpri ses e jno acid se nc f, SEQ ID NO 29 and the heavy chain
conpri ses H}t«? @Fﬁeﬁ&e%cqr%mé%%%gﬁ%gsgfdegé 'ID NO 41. A pharnaceutical
conmposi tion, COoRRInk RSt FPut BBt HantunBediRd§8RIREHNIAE IR c@dt foiRdi es or

antigen-binding fragnents thereof, and a pharmaceutically acceptable
carrier, didsienpolaizationstagd bnbeingdiyeaderetopfard heetdrderagdianglarsatsetiondichroic

ant i bodi es.or antigenshindi,ng fra nts.therepf for e in.thera ln a
et 2t ea ol AT hatg oS AL Ricnghs B ph e B ouED I FRERY rent

t her eof f Ol dwg@nibAddinie aRtaCAITRY disgSc@withihthe bR patlafgmacable byt BElRite the
wherein the light chain conprises the am no acid sequence of SEQ I D NO 28
and the hein Ekaise thashght G onp dighhioneccaepys Sugugint eolefsebetive BiKIc 40. I n
anot her pr r 1 t I I t: i -:bi ndi ng

f ragnent t!ﬁlféer%eaggqfr gtrg;%gfsjté&?% t téér{r?1 6@912%%6?1?@%9&; ]Ilggthq?ﬁvg{%aa?ﬂﬁlgg%&g heavy
chai n, whepdarivatibe statcghtomkatdbyg papingsesuphet kot accaniddetaaiiuence, eforSEQ | D
NO and the heavy .chain c rises the amnao acid seguence of SEQ | D NO
41, i??y orfadgftcr r%%%é%mﬁg? OO0t é@ﬂwc Hlier grneeda ity
fragments §herepdlafidhiodSGd n treating a cancer in a human. In a preferred

enbodi nent, the nonocl onal antibody or antigen-binding fragnent thereof for
use in treati nglnoncanmbediniant,ghdretaderae placedegwact thgleolocselcetivantichaoiceavy
chain, wherein e | Lght chain c rises.the am no aci d sequence. of .SEQ I D
"o 8 andhitsanndi s Eie R ee | DB S RO MLEP Y CCEUREHIETOF SS9 b N
40. In anofiiRgs, rbtrfsy, hedsRiRosHmRMon allRBopRNCE SRdlc AfthiIR MMoRIcompact,

anti gen- bi ndi ng fragnent thereof for use in treati nfg'a cancer in a human
conpef ses eptichigHemertaha, when econfignreyd ag hapler combiner, gfftdently nypducehegmbined
conpri ses it ' cihd. se e of I n -heavy. chai
compr i ses NAEORTHGT6!r-AARNRES Bhods hReiredt PR HET M E AR A

f or egoi ng mwRGElbpadd ARpploihsyds depictgen: fuladiatign ktaagTend &fbereof for
use in treating a cancer in a human 1n conbination with another therapeutic
agent . | n RPIyizsrehy @y comiodamerinihe akignmens seiebofiam e legress: from 40 to 5

ant i gen- bi adi.ng. i i i man in
conbi nati on \%\A&tg hér(gaﬁ%?ﬁ£%7{dE%% %géﬂ??@ ﬁﬁp@rﬁé%gggg%sﬁgﬁ?} Oﬁggﬁ&aﬁﬁegf eavy
chai 25 wher@edtivielpeldrizght chai n conpri ses the am no acid sequence of SEQ ID

NO 28 and the heavy chain conprises the am no aci d.sequence of SEQ | D NO
40. I'n anot her BrdF@snesy t%%ﬁrég?%%g AP ARIG R 2 D ghtofhe sccond

anti gen- bi d?)qi(l)rrlg%lft EAAPBRRE ah ﬂﬁﬁ(ﬁﬁ’tfizefd%'reéﬁsl?ghit Bnd heahikdb18r 1§ fé@l’hpﬁgbs%nhuman in
conbi nation wi th another therapeutic conprises a light chain and a heavy

chai n, whewmohurizhdrddi lght.@hdithre @dordrghs eembiher cmimocsabé tbdd et dhecelightt a8EQ | D

NG 29 and the,. v hai n .compri,ses. the ani no aci equenc f SEQ 1D NO
AT A phar HECOUT X P QU RO B g ey ke BRPYRET PP egBpm
nonogd onal araiipoReEb@BlueNigh#) ticaRBordd ddrGht EABHRRSE &n LRES189IcdaNEbnAight and
pharmaceutically accept agl e carrier, diluent, or excipient.

the third color light comprises an unpolarized red light, and the color light combiner

combines the red, green and blue light to produce a time sequenced polarized red, green
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Use of any one of the foregoing nonocl onal antibodies or antigen-binding
fragnments thereof for the manufacture of a nedicanent for treating a cancer
i n a hunewo 2000mspdsod of treating a cancer, conprising a®eiTAISs08064937t0 a
human patient in need thereof an effective ambunt of any one of the

f oregoi ng nonocl onal antibodi es or antigen-binding fragnents thereof.
Definitions A full-length antibody as it exists naturallélilis an )

i munogl obndi usdighd.c i enccasppiti eich @f therfaly yecopq ardhiindsolor dights|arqydispqsed in
chains int lioRRNL T on of
each chai S%Pgrgfm%gg(g“géaér ?ggﬁetﬂérrga%%gqg@’e %ou n%rlgégl? 1&%%%% 5% I%m no acids
primrily doagpnasintl mefdﬁnh@gwr@enlﬁm@gmlén @peat] @otchtkarcthngal coitenightsi dry
determ ni ng regi ons (CDRs) .contained, therei he carboxy -term nal portion
of each ch%nwl%f‘éjflpﬁ]é%o%{w@i)ﬂgméﬁlfttoPé%#%ﬁaﬁ?mprﬁ’i"g light esponsi bl e for effector
functson. The CORS:fhed Sﬁeea{ rgdficfifk bAGHiARS b ohEGeRger ved,
termed franmework régl SP(E)? EachC J’% t éha n1 varrll[1 b%s regllog%(?LCVR)
and heavy agftghlfilwadn ahrt efnb«agnn@mt (HaB pnodua:m ratrfcrstecm)ndﬁnésl I@bRsutantthdt FRs,

d f t t t d
g A B IS LSS S e LR o
referred téﬁloﬁﬁr eh%hlen{—mq)ng&lu %Q@dﬂ"@t adGRIR8 cfor tip, Rpays-chai n

are referred to as " contarn nost of the
resi dues vmlfmtzeﬂ@ﬁmnégetﬂrﬂlght |Theeﬁrafcqqnﬁmsed/hghhouupet eantbegapsed Threugluarber i ng
and sitionin W|th|nth regi ons
are e Mabily TR Rl ro b e Rs ket e et e et 0 i
chai ns ar escgbab&dldr 1t %thk@@c{b@d@bldr@gbﬂﬁl,sse@m@oagleﬂﬁhﬂfea(&ﬁh icdRe sélyctive
particul ar constant region as known in the art. Heavy chains are classified

as gammm, Seekedrprdatioefiliers aravaadile gam, B}s&xa@phenﬁolpﬂemk%% Sealdst. Gy

anti body ap an be
further divi d@I % ] (%l(\)ACs u%gﬁchlsl%gosmmew%ggq t @?Rﬂﬁt Efﬂlld%&hl q?Sta Cbﬁg%ﬁ?ﬁe@vy
chain typecdla hghmmﬁtﬁnédztedlabeytha spmetpbhaulzarono(ejgst«palaruzz&gm;brirhm setoml sequence

wel | _known the a sed. herein, the term" gcl onal. anti body"” (Mab)

as appl | ecd I%W@W%é%meﬁﬁﬁ?li BBy 6 TARET PUT LPS e &R S body  hat is
derived frﬁ@&lﬁm‘%hﬂ%eﬁ r&RiBYaté)ﬁol%%qlghPFd ﬁ{‘éhﬁ&’an 191%g@xa”p| e, any eukaryotic,
prokaryotic, or phage clone, not™ t he method by which it is produced.
Mabs of the preBlenlight hvzanunahrdepﬂlghtenamﬂhyt @i tstcollmated engegatus dovergent

and 211 gnt MIRRERTRERS  BRRH B B opeRRL Rl M BrRe B B Rty R T ™

ant i bodi esthdigh Wde of fherfa®@$ AFPAR of iPPRS 2YFROSiT subttssch | ADHRAE Sxtefdrleds 2
fragnents, single chain Fv fragments, and one-armed ant i bodi es conprising a

| i gh20chaiof aamﬁnab%ééwscmabn poliahed & ervdic ot iodklestlegiignd AR geithibithali ng
fragnents f t 1y by
reconbi nanlﬁéf'ec ]I% Tflgsmggwsegﬂledlltplzg Ay émlcg%l ani{hg yn? %Eﬁafgcub%é%%iy

t echnol ogi #Bof tRe Ught eﬁw&@rtlaé PBngh@tamrgbbﬂaiglws ré&@fircsea o tECMoPBYYi es, or
ot her technol ogi es known in the art. "Antibody conpounds" refers to Mabs
and Fabs dhsegBdeydesapdfase: Additional anti body conpounds exhibiting sinilar
functional propgr %ﬁ;&c%ﬁ]ﬂi t rat ed
by conventi onalg Blaﬁé or 0@)%%0?&&{3@%@%?%a%%£%w 31 ﬁhzgﬁ{;}?rrﬁtn

c- Mef5or fnoeagmgmeﬁectdreHﬁebplahhalonastﬂtlhg m@leamrldbﬂehteme@mpagetlmﬁhmmomdf and

purified, et er m na i on of vvh t her the ossess bindi ng. functional
properti esﬁgfﬁﬁ s HigPake PHEN ! 45 RoRIHeT BIARPEBpduea ma.og&edg%f‘d

herein can,fi&,RABESS8Fa Péfarh@xedl%sQ@HﬁhQ SaliosRA rbfiiks AIRLRS. Fnd9, bel ow.

Anti gen-binding fragnents can al so be prepar ed by conventional nethods.
Met hods f qyolmzadun mtglmdﬂptuon fapi 1n@u¢m¢ wbwm@h-aﬂdctmtmlg@n-smmh agplor-
fragnents a I

be f f
oot o S HEE ol ier Tt Redie B SRR Ey MATds s Bt B RO por
Labosgt or ysuBh €5 cigiihy S ergidrar eicr Nave Mitber, GRAMEEHS. fr Smboirimbixs | SBN

described herein, there is an advantage to using a quarter-wave retarder and an associated

dichroic reflector. Linearly polarized light is changed to circularly polarized light as it
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87969-314-2. The phrase "human engi neered anti bodi es” refers to nonocl onal
anti bodi es and antigen-binding fragnents in addition to the anti body
conmpoundswoizeloss@d herei n t hat have binding and functi @ecaiuspecopetIr? es
according to the invention simlar to those disclosed herein, and that have
framework regions that are substantially human or fully human surroundi ng
CDRs derived froma non-human anti body. "Framework region"” or "framework

sequence" Rassesthropgh g ayarkyiey e retariepnegned pbg viee af 455 ta thaaxagef light

engi neere L e icgen- i[ﬂgi f : d t he
present i ﬁsdg%ﬁ%ggﬁ'i %%@Eg%&%%fggﬁ?lgs gr% erfeﬁ&gﬁ;g %é%g%%fa%rm gﬁ%?w ramewor k
regi ons 1 reaarderirsflctdrs tratht icalok yorabintuekylt mfaicient combinagi&ihe bitpanfrorafthd he

possi bl e conbi nati.ons_of indiyidual substantial]y or fully human framework
regions 1 §o0T40mbangsy @g@ﬂtrastpﬁpeaékmfﬂr@,eé Pab® phahetiins RY/PEEANOBS N whi ch
frameyor K {2l ok &AL 1 AERHBE ind F90ORzion! CARE MR AG! BRa a8 RbalpameVOr K
region 3, framework region 1, 2, a 3, etc., are substantially or fully
human. Subbtaughiogicr yetimdomand oaneanoiss amt @ntrbodtan aHawethefieieaty dfehst about
80% sequence .i.dent| t 0 a _kpown human .gernjine framework sequence,

Pr ef or abl ySOHETo Ssebales B R a e s R ab Tioukdt ABBE Y506
about 90% p kil 13RI MoREv@PRIMbr IR Yt REIeNS RN A8 Mthinkd htRirPrekd @YWBirAdFaN

germ i ne framewor K se&uen‘ce. Ful 'y human frameworks are those that are

i denti cal nadarizedhighih ugderpopeaito ba amidoalizkd sesgud el ticHnetanized dgkinvor k

germ jne uences can be.obt ai ned firom | ntMuinoGeneTi cs (1 ia their
Sebat 6 nergHEAGES S A EnRAOR ARRAL b GRIRILERs ehEl) oty

Mar i e- Paul @tak@drr ahe pagitloref the tethidbr aiCcol ACRIRHVEIPhRSE1te?Qdtivd OB
012441351. For exanple, germine light chain framewrks can be sel ected
from the gloAssNicéspatPhig dspendapt on g desimdgativafoeacinobthe potarizaiga L1, LI,

L12, L2, ra | e c

f r amewor kL‘“rEbglg[#D (})ln%ts’lc-:agqu ategdessg %ec(%ée%%@ %%%Wﬁﬁéefgﬂrggﬁ%%é%éngggﬁphgy% e&@‘?@tge

VH2- 26, VH2f1Z@ive\WdBui26r; cavHig-a/rcuMibeldbizer\éhich & a dMiddestfric IMdad oigstaMpddardzlr.

VH -1_8, VH-69, VI- 13-7, VH3-11, VH3- 15 VH3-21, VH3-23, VH3-30, VH3-48,

VH4- %@, ngg@gg%ngﬁmtmﬂ_@pmt,_ PALRFAZHOR FRSR et HEC S (<P GRIMBESS Wi%éP&erﬂ%% to

those di schignef MErSWithEathhDialdob@tcdiBlaldts functional properties according
b d

to the present invention can be generated using several different nethods.

| n one appr oachTha dvenppacen bf thetophod yelaomp owhdlnGORssnay; ecflpcafd panizers a human
framework that has a high sequence identity with the rent, ant i bad
compound F4ERETBAKS HHETS BT RS CBmPORItY e, B DaRRSh R he 2
general | y fifaBlt opgasbdRaRt THR%ptial sHRASI: ABOW bHa%he Ampsiasls R 19% at
| east about 95% or at |east about 99% identical to the sequence of the

cor r 8¢ poncimigdex efrreftaction; lpsstthan qrapqenltto dlin indodyf rebagsmmnd thq prismreused sethef

f ramewor ks i r th 0 N i S{ r three
amino aci d’ p?%éll %%Ielélﬁg%ﬁl él%‘%heierlrgeengﬁa’f% @ﬁﬁﬁgggﬁdntggeﬁr%r 0(rHPe%gsu C{Vmaﬁfﬁggs reduction
i n bi ndi nginalufiingialign@emieabeiity darib$ adsc@blyt henddiap@nd usdtinBeshy .cnibbdinkings,i s t he
case, the framnework can be back-nmutated to the garent framework at certain
posi ti ons H@slipcert Mpsawicrn b bpndedrtpgethnrysingsa @rlgal edeesiveetin pme (1991) Proc.

Nat|. Aca . : i ti f. e of U
e Sk U O O A S el
5, 2285 539, prisnd; 52698176k sicglepimenlappogn avichABMIPoarnd ENGADs atwescr i bed in

Levitt (1983) J. Mol. Biol. 168:595-620; and the nethod of Wnter and
co- wor ker sedergRiEiapgulay prispogiespiticdelseydsics 0o 525: R echmann et al . (1988)

Nat ure 332: 323-Bi/omBHiim Mt BALYiSEd Sovalcan 6L BB reg&ﬂ}eﬂtﬁ%rs%g’(% hPrferdmiGo The

identification of resi C!ues to consi der‘ f'or back- nmutati on can "‘be carri ed out
as f ol | owsthe Wprmesaamdahdinaccamipanyfiag Hescupier, whheh fobvewi ng cat egory, the

f k am id of the.h i that j.s beir d
(the "aceept or FEahBvorEnreit VER L8 e, 1 FREHENGR Bfent oiai T 037 5
f ramggor k- @fpdsbebaatantheaidohftics PSS 1 (6 el IZbonetsnf [ ANRERAKS dvo dnd) t he

am no acid in the human franmework region of the acceptor
faces 175, 185, and a first and second prism face 130, 140 having a 90° angle between

them. Prism 120 includes two end faces 170, 180, and a third and fourth prism face 150,
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framework i s unusual for human frameworks at that position, whereas the
corresponding am no acid in the donor imrunoglobulin is typical for human
f ramewor kwoap1okdsegsiposi ti on; (b) the position of the amPow/useéod/ 064927

i mredi ately adj acent to one of the CDRs; or (c) any side chain atomof a
framework amno acid is within about 5-6 angstrons (center-to-center) of
any atomof a CDR ami no acid in a three dinensional inmunogl obulin nodel.

When each Y0 hayigan?angleibgsveon there. Rbedirst prismeogs: 180riepiehelde thebirdccept or
f ramewor k i ) hdn b 0, I

gener al |y TAGs0sF PrOERacieRmh AACeRE 0 iehabolf BORP Tl ATRIREC 180, i
can be repllacidentificadon afihndowdqirdnt frpdschbwh o Fhw rawith & dfiewptdsomt’, tthad”
position. This back-nutation criterion enables one to recover the activity
of the par¥@t Sf%% SSEFS eBhrid ahaaly &y &E%thabﬁfgggri%%n gericarsion human

engi nger eckofiphtOPALESNEXIE BbiatBG D0Ehh BE o (URELLOAMCcRIARRI LS § fod.Ne
anti body conpounds di scl osed herein involves randonmy tating amno acids
wi t hi n t heCgteafanedf1<cbRs polatihautA cdrafgitesgant e edtrvameluizks; caandclsdr meltilaygr t he
resul tant .nol eculfﬁs for bithi rb? (E{?fi Hi t%l antd 1ot her .functi onal rl%grerti es
that are a8OGBY THDS SYChsE T ROECT RO SEIUGRI4 KPR WHAT BOFERHG Kpounds.
Si ngl e mut@ich @9s MRNcl SR8t NAIQEHGIES rdec8ACHLI AR a2 pélaRLdioh aRR W t hi n
each CDR, followed byassessing the effects of such nmutations on binding

af finity atideomdencladasdoibowat-gpid potriziwsend sphygicsicmultiteyoraptigaloddmsisnegh as

i rrpr(i)ged Pra ertridas &En bte (i:onngl)ni neﬁ to nsﬁetsﬁi t h?iar qﬁfaecrt slinq 1,(i:orrbi nation
with one a0t hdr O UEET Ph&r TR o R dn Sor “DIer” 1 ey?&oééo? ncg

appr oacheslamsnae9 ki dak @mbBflineint, GBI @ik -abblafiger 19065 Slathcld6 khatvh@bsasngiohf i C
framework regions in addition to introducing am no acid changes in the
CDRs. Thi saxkeimadlcbigy first Rpdariqetipe stafenl anst pegpendicpday g9 age.congpolarlé@uon

294: 151- 16 | yi ! he: nr Abz LAV, i . on

ki 11ed 1 n R0 I8 AISARAE MO BolcHoRiAH RRETDs b FILE Hbol ot

nmut agenesi satetandshbsicotdipeadration sacd U cantbleitic ppelapzatmnitdty. th sotlesed CDR
and framewor k sequenc and f hereb perate further variable i on am no
aci d!3equetieadinent; Pedrrg rvﬁ%owtéggﬁé C%Eﬁ@ﬁ@e@oﬁarwﬂ% Si3{9 anhiHe a9

occurring Oﬁdﬂrﬁ%&ﬁéﬁkﬂ% ©aak®e kﬁetg.ga%@koﬁfsta@e. SREHolnGn 34Ot HeUtdon site.
The met hods di scl osed herein can then be used to screen these additional

vari abl e regirontianstae 6iis pepoquindagotcact afght eid/faseqlidntes 18AvI&g t he
indicated in vi functi s.. In. this ., further sequences jtable for
et me human e R Mol S b A B RN RS sl sk & ey oo
in accor dadlﬁl@t%r% bikstiiut PEBS@DS thiahMe Abt My @B NinkRed, d8MtHat bR Aivdrs & 8F abl y,

amno acid substitution within the frameworks is restricted to one, two, or
t hr e@0 posi tkcwad figit hemtrahliglybeamraxpowith digh ¢ficiangyi. dhe Cerasisn wildetore heavy
chain fra r [ i sclosed herein.. Prefe ] .aci -
substi t ut | BHEaE R cPhe R 4 3T lR il SHERE M iR RS A 0s: 1 ons
W t hi n anylapde obdiclifriz @fpolyeerid thatghdl. ThadMdiavettiofilie amyhshahdads@iage of
Conbi nations of the various changes within these franmework regions_and CDRs
descri bed lapovenegtiongf dightyasldyigh eficengy in prssipg ekt dhamultlayssoptied fidh ¢ he
anti body c r i . i ] .4 i pd i ons

di scussed a O\E}gﬁ%gerl?%?%efta}% thg)s{}éérg;phgﬁ:ﬁtq%gg%{;lh%ﬁgégggg%?ﬁeg1rml egﬁﬁg{s

di sckopsed Hedxi M Jamzakee abpmfW SnRatetnyo, 1He0%6eBmadsndetsatl)osed bel ow i n

Exanpl es 2-19. e.term"epi.tope" refers to a specific arrangeman am no
aci ds | ocat ed 01?5&[# PEpRITHECHYC WPEdihe RSN aHEREMBYGTFBRCTdn e by
fragment bindsd il QRS IRhERD CRRRESHAO retar 6 tLR ﬁééd@&&lﬁa_\ﬁ%eﬁ{ér face

groupi ng of nol ecules such as amino acids or sugar side chains, and have
speci fi ¢ tineeatpmetat dmadidet hgbtt BN rethideragstemi290iodudes P 100dsveyedost i ¢

Sl ot o SR kSR R PG A B E Pt R Al S ¢SS Fhhnd IO
bi NdBOY t QriWORE 1PN REBAUSD HERIIRE:r 1BU1i§) Foriabipld, B CHAEEON R T8 ORardfer t he

antigen that may not necessarily be '
film aligned to first polarization state 195. Quarter-wave retarder 220 includes a quarter-

wave polarization state 295 that can be aligned at 45° to first polarization state 195.
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contiguous. The epitopes disclosed herein can consist of, consist
essentially of, or conprise the am no acid sequences disclosed in Exanple
3. Monoclwoabiensbisbodi es or anti gen-bi ndi ng fragnments treTaskownets27
"conpete” with the nol ecul es disclosed herein are those that bind human
c-Met at site(s) that are identical to, or overlapping with, the site(s) at
whi ch the<gresent nol ecul es bi nd. Conpeting nonocl onal antlbodles or

ant i gen- bi nherghitGghdets polieizelim sin 2Be ahg;@,dta't ftp el firptgrolasieatipn eate\lioy an
anti body ﬂrcrtpc%dkwwgendlfaegﬁg% é)o ?{za | £895 ?at?ﬁl%h& N %h@{%ﬁ at h?dtoq{rstpart ially

purified human c o & solftd &y an anti body
conmpound gpolaiatige statai I9diing c’omagrrcfbnkwﬁdeemeoﬁomflntsbmerarre)sémﬁenltmqemdron and a
nonocl onal antl?ody or ant]i fragment thereof suyspected of being

din
abl e to cofpetRFPHOR el 3 o8 Fanbr SherEict b6 eSO TEAABHNZS of t he
Lo Mol ecLBE 195, hAEKEH fib dddg%h%@ﬁh&dclsasmg)@&&%cﬁeﬂt&?fMra'c?&%

conpound bind to separdte an iscrete sites on c-Me Iabeledgkonpound
wi || bind dizctibe H&ambée@emu@hmmhepnmmth@ﬁnmﬂenﬂaﬁmvxmmddydﬁpéfwag conpound

1 1 1 dent
bver| oot wiesog Shee tlal i8R ERA e St Be Ay e AfSer | avel od

conmpound b@ksigdhtaQubAs-RiNd @%E’déﬂ‘sb lah@f‘éd' QRS Rfaridafiod BtcU Bl RE€ioAPOUNd i S
present in excess, very little, if any, |abeled conpound will bind. For

pur poses diuaﬁh@wgvee@éaiders Aueresilom s -paread Liglyt nesrisoigovdly transformedi teg- or

anti ggen-bin ts her f..are t.ho t hat decr ease t he i ng_ of

t he ggesenlfo 4t dh&ﬁ a“ 758 ightd noﬁB?m%%ﬁ SUP %%88‘@“ %ﬁj %388%% 70%
about 80%reﬂb@iﬂn f&ﬁP{qheahﬁwrs QMtl@ﬁu&d&w@ff@renap@ﬂme%g%al Peindintss of
procedures for carryi ng out., such conpetition assays are well known in the

art and ca¥fsedbedglsshercgp tig degsrigtion.n Har | ow and Lane (1988) Antibodies, A

Now vor k. pages G5 Tt Pl bR B o RS BR i Gnciss SR 10,08 bor,
quant i t at i Xecddying so g epmhsodﬁmemi matﬁrhpshcesd tiirdsdranfdarthl peisrn\feces 9 3@sit4abl i shed
by tgératl nti bo inst |ts he sane anti body is used

for tht %(b%ﬁa PIigRY ltl?@émgﬁﬁﬁ@fq pQishe %@i@erealp%eftaw grecaniingrapathsty
conpet i ng émm&naéu TN Q%&a@fac@@&ﬁﬁ@ pBb,l 1@@(&9111 fa%%ﬁ%r}acés hegt&Rwh are

inhibit the binding of the I'abel ed molecule to the tei1s titrated. The
results armalph@t faeck, thatrpotovite Tt nﬁebitquatllgbn@ymmtbsslwiyhd:CbPla& RD@vEhe he

d dd f bi i nhi bit Whet h | ,,

anti bodi o BRSTYeA BIACH G P agHEReLn EERDor TEHAE AE OHpS LR AR body
corrpounds_tﬂgﬁ e H{aﬁﬁé‘{nd%;{‘&eﬂ%%ﬂaé{ o Sp?%&ﬁé‘?ﬁ} Idd 99, ?ﬁ%ﬂ%@@%ssl 3 the
sane or sim functional proper es 20f the present unds can
be deger mlﬁﬁf}aﬂbr@m gd’b%sﬁ@itm%@' Tl g\bl{bngﬁ@ﬁﬂt%e&e&%ﬁ@?BﬁéH&d PRl onal

anti bodi es or antigen-binding fragnents thereof "that bind substantially the
sanme epi tapa@ts@olmhatcd Mengasentnd axpnoc [tbnacomntg kb isesther cantiggetndi ndi ng

fragnments disclo herei n. are. those, t ha t at. site t hat
oy aTover | DR kStheme ! EhCis Rt s tagd b SR SilureliL g it
Met hods t hattil ﬁtqsades Hﬁf&ﬁ»‘%ﬁ tﬂﬁ*ﬂtphfsﬂnqaéd o90. h s6MB esdeONabstattal P At ShOlight is
ant i gen- bi ndi n hereof that bind substantially the sanme epitope

of c-Met algapph m:pcr\l@hedrBBSéD@haltotalnnteb@dir@fbcmnsamtﬂ gdedyen threnghithid irepms
di schpsed fh fla%dﬁ are well known in the art and are descri bed, for exanple,
in P | nt'8Fhat1 onal Publication WO 00/ 64946. \Wet her such monocl onal

anti bodi es or ang kiger iMdi 3 Yight RYTENERe fier 8@ fdoal 3@virsakhapeast arldsy the
sanme c- Met epitope(s) as those discl Osed herein possess the sane or simlar
functional® prlmgi&rraysds, voithif meh@m?@&%mrpm}mgd‘ge mﬂnpcamm afanglbee b thmt ned
via the nmethods disclosed in Exanples 2-19 herein. "c-Met" or "human c-Met"
refers to thaylRgaeditien N@tatlsfwsl aperipm dacep UAGti60rall ithe endtfheas (nohishaved f or ms

t her eof . SLIUCLHh & e GyMet 1S Lcted schenmt i
Extracel | ungh ‘Ifd% ( rgintA:ﬁ?ice Feﬁ? qﬁp %ﬁl iy AT %Ewg?lghéprougﬂ |PT - T™™
- IJM36 KD polishéd PBSBDOLItR4t 1ﬁt@fsbct$§ﬂ&tlv§98ﬁrlﬂ&m@0 it different angles of incidence

before exiting through third prism face 150. Light rays “AB” and “AD” also both undergo

TIR at prism faces 160 and 140, respectively, before exiting. It is to be understood that
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PSI: Pl exin, Semaphorins, and Integrins domain |IPT: 4 | munogl obuli ns,

Pl exi ns, and Transcription factor domains TM Transnenbrane regi on JM

Juxt amrenbwenelwdsosiin KD: Ki nase donain In the human c- MECTESRN0OSED2T D

NO 75), am no acids 1-24 conprise the signal sequence. The mature protein
begins at amno acid 25 (E). The Sema domain consists of approxi mately 500
am no acid residues at the NNterm nus of c-Met, and contains the a- chain
(am no aci@ngssifdoglss Dpmldz camhela sana ofcﬁfngteﬁ &0 Hiag Fdleatignsrdien glsa ocerrrag dicdues
308-519). The term ans the | it substanti a onlze
prohi bi t, Prdoesor PP@Q‘FB?&% 3%5 EUVOH%IF%‘ Enen% F‘?fﬁﬁcﬂ‘é& ool arérfeaﬁ% %/Ses&[}’é %
reverse t h@fﬁpﬂeﬁﬂlﬁ%lﬁ Efilgh@éff EftRnOfol&iMBbns B 2 WHMankE Sﬁéﬂgﬁ& of (II%rldeané eﬁt or
"treatnent”) neans slow ng, Interrupting, arresting, controlling, stopping,
reduci ng, pniymev@mltﬂgyetr bptigl Hidgm essarbeulaty well @mmetdyfoof»platl@/hgitt@rwr awsler der,

condition, or diseas does, not ess to al_elinination
of "l 7 o SeRtuSh RS e et oD S orieT oRgereys LSy R Epefk il e and
chroni c copdi wllr@gﬁd pBlrib@s CAERE @dd, Bul ardlcRCffiBicRVA @f)httlﬁ@ tlﬁiﬁdli}%& 1i@ht.

antigen-bindin ragment thereof is admnistered at the onset of a iy npt om

di sorder, 4dfw qﬂémpolmzeﬁ deesaws effb;mtliyéramrg@él@ht Huaglenhbincideeccabuitdffey ent
d | d
o oo P RO B R, e L SIRL s SR e o ooe. =

refers to gemtlaémufuce ot ndeas toftheamp@trfawmdhe PBRP ®fficl eitfspliftidg orf pSkariked
i nvention which, upon single or nultiple dose admnistration to a patient,

provilfles tlkht yeap pMaqi¥eills pRIsrzes cathbelimied imincifpscAnalss belam %}DOM%?. ve
anmounts of 4 i r he
range of ff%%%g Sﬁfﬁ%&?ﬁﬂggg&%%gg outﬂggmﬁgyﬂgﬁggﬂkgﬁﬁgﬁe ggggknﬂa“&

t her apeut i aiabﬂny lapéremizles eanars[gnmﬁcahorrartmysmmdmﬁ,s ehiadizapah statet cag atsolvecur at

det er m ned the healt rovid ni.t or the.e t of the

ant i body c%s)ﬁ%olafrgﬁga r‘%ﬂtﬁﬁﬁ?ﬁwﬂrg e e Rlne SR aeeSeE MESHR yrror o
nont umor t3SYRS, NN s5IRERESS) Azl Ght {fsﬂﬁ‘é Y $hiR- %ifd ﬁdi@mé%?l&mal ned by

t hese nethods permts nodification of t treatment regimen‘during therapy
o) rr’:) lhéttopteqmmﬁtshaamgapgd{ﬁﬁemm;nﬁbtddy)fdmmt m@md@ci eﬁﬂq@nhxedroeﬂwht@yedv@gmg or in
conbi nati on,wi er, erapeutic agent. a mni s nd so
that the oRPr‘%{H%}? B HEAP AL AR gy it WS %@Rﬁiﬁrlzer P*ﬁ’ £ A Sé’l the
dosi ng/ t r egdlavent [ighois BHWEIBr H&nTREiih PET RbEEatidReVO0L08e 008541her apy so that
the | owest anmpbunts of antibody conpounds used al one or in conbination that
exhi bit sati sf détasepspaghdiGr dtiichangpeetivedevnd ad s Hlethaidnslnietalistprishd so
that adm nj gt ati f t e S
necessary 1?‘%§c5§§¥$'rﬁﬂgr?gﬁgﬂﬁﬁggga#§gﬁ%% %ﬂg’%ﬁgu'%ﬂﬁ”¥€§€%/ téof t he

preseat i nmdlsmectamtmehag@ﬁdl Rswesmdh@anenbise partidulirssmbsdiheiteflective
adm ni stered by a vari routes. Most preferably, such compositions are

for parentRHHIZHERIAS f‘?émcahies S@%ﬂfwﬁﬁ%p%%atlf)e AISPRSHPSEY SN GE S CHR B
prepar ed Wa@%&?&?gﬂg%hﬁ%‘@ﬂd Qarkdp$ a%éreta ?22 . 9., Remi ngton: The

Sci ence and Practic armacy, 19th e A. Gennaro et al, WMuck
Publ i shi ng Co , Inamd @spaet, iF36. 4 me marsprotie ‘anmdﬁcad’gBSt%ﬁﬁIhalmdsludh&%ﬂiKssmism

herein, an har naceuti cal | le carri dlluen or. exci pi ent .
et or m DR B e Pl o AESTRAS R EnSR! nfH il 1oFRFaf] o
whet her ”3390&{1%&9& ﬁﬁ%@nal%@zzé’énlth&ﬁehp é{ﬁaraéﬁ%o‘aﬁﬁ&ﬁrr‘éﬂéctﬁ@ | S and
tissues. The terns "cancer cancer ous and "tunor" are not nutual |y

excl usi ve podariesetintieste3BA0 imhisles e finy quererewave ratadicr 22h dispered betvefcar t o or
describe th hysi ol ogi diption.in.m | s t.hat .iS. Ly

char actor 060 PeBPPLRD LB adin SR T BrLeTOR  RRanibiRe S2p auriser

i ncl ude, byiveatRrd®2b1 Woheeed 0, carci nonmas, | ynphonas, bl astonas,

sarcomas, and | eukem as. c¢-Met and Cancer Deregulated c- Met pathmays can be

i nduced by t r aneftachve pelarizaig 9P sgubaeligngd to a first polarization direction 195, and
30 first and second quarter-wave retarders can be aligned at an angle “0” to the first

polarization direction 195. In one particular embodiment, each of the quarter-wave

retarders are aligned at an angle 0 = +/- 45 degrees to the first polarization direction 195,
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c-Met gene anplification, specific genetic alterations, or |igand-dependent
autocrine or paracrine nechani sns. The nost frequent cause of constitutive
c- Met actwoabiondsésm human tunors is increased protein ePprasgd0N6H37 a
consequence of transcriptional upregulation, in the absence of gene
anplification. In addition, anplification of the MET gene, wi th consequent
protein overexpression and constitutive kinase activation, has been
reported i3 dgsqithedstscwhensudprmpe Faran yha igkwdes filin{emicallig dyager-veveaplate, or
oesophage r.Gil ol | - I h@%% LRoMms, and

medul | obl Z@Fﬁﬂégﬂ?%ﬂ%?o?%&g&%goéﬁ8%§%° tgg?egflfe rcl, Oclﬁ%gklgst eossar comas and
r habdony os@boiz@msn difdcgon )udah bk Zeriadfoactoune forebdhahtdsgree bympmodlincidegedHoF.

El evated HGF | evel s and _overexpression of c-Mt are often associated with
poor cl i ni $&IS SRIEIEEVP patamefds a%yebwﬂ%ﬂ%ﬁééf 8- maEsnCidfRiCedl d

t unor 5 et 3k skSthe RATi SRY AN PR SR Vi Yfberatiil il d @hvedtiodl ddigl s of
HG- and/ or c-Met Brot é?ﬂr%gg:an tum)?lss confeeg res(iﬁjlseytaaln%e to g%em)t her apy and
radi ot her aipyidehar QWi deisign at 45 dbgroe mametsGFinandnes. Met expr essi on, the c- Met

pat hway can be .actjivated throu netic alternations such as c- Mt

ot ot ons. gene Tt ATy gRTEany PaL s drasF FARGERLALSS NECeBTsEnevET
mutati ons ﬁb@eléd)h%@% tdhvehtionaNEptitatdlSlindd sofwiRd. | mGBAE 264c8! thE geark@redict ary
papillary renal cell carcinomas (PRCC) and in a small subset (13% of

spor adi ¢ PRECla gapbesligredptapfroxinatat ategrass tpopobaizaborceete oif thepotleditvical
due increased kinase.activity. [Triso 0 hr S 7. Where t b, HGF
ana A8 yer IREER, LARSRERL ¥ allAyor be BRECT M ebigl I 4000 S

non- r andondegefeki @hidgno af defreedrdt abin 4+ Mol456 Heldress tb A patidizhii@Nstats el C

c- MET nmutations have beenidentified in other human cancers, i ncluding
gastric, HeHectisPokerr. Injope partisylar pahodinshk Aehift efeabpuy Lindpeased ofipytrbdem
cancers, A . . Unli ke PRCC,
where nut a fs%%hrgf@?? 38?2%&%@2&?1?{%38?}(%%5& Elﬁ?lcges@?(ri‘}%ﬁ%?n, t hese

mut at i ons @QWP/BélhercriQWatledinate. dh higs cmbgdionrat, dic dlpanrceceftho QWP ar thexanpl e,
t he j uxtamenbrane domain. In addjti to mutation, the c-IVEI gene is often
anpl 171 ed CHCGEAQtarzFy SABrbe ahpu i+/-§§|dsgfé6%-aﬁn,soa{gmisct,he|Q}N8 fgﬁl_opagta Rach
cancers, Wal 6hid §ickef (eInRtatk the rdh SRS ARMAFRASSWAE (90 ROE rR&HhERY %o _
Therapeutic indications Aberrant HG-/ c- MET signaling has been docufrented in
a w de r angyeatorf thauf@degrads ighatuoce Jor ¢xaoiplalitmaccobeiddethe viarigtast Juederdi cal ,
col orectal , endonetr. al, .eso eal , gastric, head and neck, Kkidney, liver,
ing. - nasolSRERy REBATOR SlFERER, Maakade: e e e Ay PSR Cancer 5. - as
wel | as chalaaegivasaliel, 90 MRerce $EBRISAED H3PexnA0 DOMLRRRS ¢ANBY, fYR@iica! In
sarconmm, Kaposi's sarconm, |eionyosarconmas, and MFH fibrosarcoma. In

addi 20 on, wbivorapes theGrtarded cay provide belaygsh aprrosimadiels 98Idserchea apppurimeigly n
henat ol ogi Ide Ieisg&gjﬁgriw%s such as acute nyel ogenous | eukem a, adult T-cell
| eukem a, chronmi ¢ nyeloid | eukem a, |ynphomas and nmultiple nyel oma, as well
as ot her tunor sinsgnepagiulieaboditnent/FIQ! H &) d @BT-se\Wibiih scHeHAEE of a light path
gliobl astomata, and astrocytomas (summarized in Liu et al. (2008) Expert
Opi n. | nveXY through ggeflectivy polggzerdgningie 49Pmbowingthe Hyierpeiwiwidh 8 t he present
i nvention i.0hi D t : -] HEB he
fol |l ow ng ﬁ%ﬁla;r??%l P Fﬁgﬁgxgﬁl}%‘%@ﬁﬁﬁﬁﬂ‘gﬁ? %%@%gg%udgﬂgggg%ﬂg%%?ét e%%Faggent

i nve$i on.FIGS. bhid textaioiide swhieh am ditdoeedhonalor zadbihg@ [agid pathGD0andudesra ne

| gG (al so sonetjines referred tao as g control antibodie i SOt ype
control anfPbyllE¥c @P&@@&éﬁ%ﬂ%@%&‘ﬁm &EﬂI%Pﬁ%fﬁ‘f’?‘fForﬁfaé‘i‘ir%kﬁﬂnﬂé_ es
B, DI, andcaRlDolaliz8F Brfid 850, afd RAGLRS poldtiz&) linkR$€590 MUMRE HGF i1s
obt ai ned from R&D Systens (#294).Exanple 1 c-Met Antibodies The am no acid

sequences mwfletthe polagizer Hadispoaedibdtwanya bisdiand ¥ aedoad keartagionstatdee(X0npl et e
i ght and vy. chains, .and the respective en i ng, hucl eoti de sequences of
the t or eqataty) UsPorHdcy BLe e AkERERL i SuPR oS Sl e SeReted bet ow
in the section prYpdih sﬂuﬁgamrﬂ@dth@@ﬂﬂd&\é@ﬁb&pmtﬂeefé%ﬁe@mqs-.'5. The |i ght

chai n and heavy chain am no aci d sequences are shown in Tables 1 and 2,
respect i veWypolarized light 541 becomes a combined p-polarized light 548 and s-polarized light 549

after leaving third quarter-wave retarder 570. Depending on the nature and orientation of
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Tabl e 1. Li ht Chain CDRs Xi is Yor R and Xis Aor R X3 is Sor R X4
isl or Q X5is Qor V, and X6 is S or R Table 2. Heavy Chain CDRs X7 is
N, |, or Wo20mudh5¥@1is Kor P, X9 is Yor F, Xio is N or PEI/USR00086432Dr R,
and Xi2is Gor S; Xi3is Tor A and X14 is Wor |; Consensus sequences
for D 1- and C8- antibody |ight and heavy chain variable regions are: DI -
Ant i body Light ChainVariabl e Regi on Consensus Sequence (SEQ | D NO 94)

El VL TQSPGTthScapmpra Sty dsgeSentNenkoerPanaEe # 90 agtexribed elsewere, the

| LX2SG P : K in X isY
or R and T G R B A PO Lol RV, SBPE gy S Consensus
Sequence (‘SEQDILRzZND, S5tha VT QERS St GASYGRIRMTATIGSUSHRIRS] or linear).

3SI YLHWYQQKPGKAPKLLI'Y STSNLASGVPSRFSGSGSGIDFTLTI SSLOPEDFATYYCX
AX5YX6GYPLTFG déwéfmmg&ﬂg? Htninsesserts @%ﬁmm’i&wrﬁa@n@ﬁ 0 akgn pagleyof or v,
and X1 S Suffodfnaldly 45 fdRogy Qsdd%g?e\g YuChal SV §ARE WEROLARIEONRENS US
Sequence (SEQ I D NG 96) “QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRY! HWRQAPGQGL EWWVGBW

| YPVTGDTY YiXtcTEXamK @Rt vEADKSEST AMELS SRS BDT AV ARG BARK 28 ¥WORERY TVS
wherein Xis N, |, or .F i,s Kor P,.and X is or F: -, Ant i body Heavy
Chai n Var i SBIRONEG Bﬁﬂ&@‘%éﬂé a éml%%eﬁ C@@@@l?%amsgﬂn% :

QVQL VQSGAEVKKPGARMKYSIGHAICE I bR RGNS IS E W O e olhrfedr 190,
2TTYNQKFEGRVTMI TDT STSTAYMELRSLRSDDTAVYYCARX 13 NX | 4LD VTVS wher ei n

X10 s Y orchsingegro issirguler peariztdighg 543 ay it passasiBrugh Aceomd Tiuaderawaeaciagder or
W Anti bodies ar,e transientl. XRQr ed..in H 93 cells (Edge
B 0alt o St Bt a  S35 50 b PP BN St S P et e

cells are g tured in standard serumfree medi um cont ai ni ng geneticin
(418) and tobramycin for 48 to 120 hours_at 37C after transfection.
Anti bodi es ar e PriR-Prlatizeshcommocpiat ppyidenphl’ Rasssp Hupwha clegtivgmolaer KPam

anti b PPTLAALN ! ‘ ;oo e nd
Further coptanrias SiPtgha o F YR TR TRMARINS R MARENEY (ko1 60
Super dex20@tardhr 22 0metcdrculatr pblaphaisiphat 42 buffetBrimn sabhd bdroaBPBH), mipldr 36d,, as

th bi | h .. Antihodi es then filt d usi Il ev-GV, PVDF

meﬁp I3nes, HEnSE e ﬂéﬁﬂgﬁl of %qﬁ%?m@a%ﬁ%eg/%% “halired ﬁg@&t 89s14o% o 8C,
Mar ne 1 9Gade: Sttt Rori SERGHs - AL AN Nacn 08 BoR8A) o8 pekssed. 1 1

many of the ex efow, '1s Isolated and purified from hybridoma HB-1
1895 obt ai nelaflyqmladrtzed Agltr 54Sans ifMyasses Gulotighr BrsColidreectvwavn retiinaddhssfleos, as

descri bed above. Exanpl e, 2.Bi ndi ng Ki.net,ics of c-Met Antibadies to, Vari ous
CoNBt Bt rAUBI A B A L0 T DB i S o GhfaioH T PR o5t MhLimmn,
cynonol guspd¥BmkeY-pofitided BihtGrt YBditiGEHE '&f—‘t@ﬁpa@,ﬁiﬁ% enpn @saRtq@ster ¢al & &ter
proteins with a flag- and H s-tag (Flis-tag) at the CGterm nus of the Fc

( SEQ20 D N@R207 P-palyrizeptishé atcpasiitonBad Fss¢subionsh peflecaynpolarizer d@pandit el y
t i entl i 93 i f i bed i
Ecan! o 1. Vs ERL EERER pbBRARRIT LA A B ISR LS PR Sl O "

Ki netics oftagddvi2Roarm-chadigspdlerifod it S€Ypose trssigheiikeyar@pdar@ictadddet
ECDs. Measurenents are perforned at 25C. Sanples are dissolved in HBS-EP
buf f er (150 0anddseres cpolaiizegdight 549.

In one aspect, FIG. 6 is a top schematic view of an optical element configured as a
25 color combiner 600 that includes a PBS 400. Color combiner 600 can be used with a
variety of light sources as described elsewhere. The paths of light rays of each
polarization state emitted from a first, a second, and a third light source (640, 650, 660)
are shown in FIG. 6, to more clearly illustrate the function of the various components of
color combiner 600. PBS 400 includes a reflective polarizer laminate 490 aligned to the
30 first polarization state 195, disposed between the diagonal faces of first and second prisms

110, 120, as described elsewhere.
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3 mM EDTA, 0.005% (w/ v) surfactant P-20, and 10 mM

N- 2- hydr oxyet hyl pi perazi ne- N -2-ethanesul fonic acid (HEPES) at pH 7. 4;

#BR- 1001-80)2010/59d81) 2 fragnment of goat anti human | gG PEfals2009@6492agment
specific (Jackson I mrunoresearch Inc, #109-006-097) is inmmobilized on flow
cells 1 to 4 of a CVvb sensor chip at a |l evel of 4000 response units (RUs)
using am ne coupling chem stry to capture anti-c-Met antibodies. Binding is
eval uat ed usi nggrﬁﬂitt@?ﬂC@n@:’y‘@ﬂééhlf@éﬁd@%h'éelﬁ%ﬂﬁéﬂfeﬁ(@ﬂ@d@ﬁ 640F 4158w r at e of
50 nL/mn f I mL
of a c- nor PR BRI By e tfed R M BEbERTTack 3P, LB 18 BRI

i njection EefchZﬁ%dlﬁrsQ%edmdmn,d thmhmélgmgh-selrecﬂ[\&tﬁlcerd\ml{)%l(ls6F(0:) cEﬁJ[Be a
(startlnga nM an gtwofold serial dilutio or each

fol | oned HSP %ﬁefﬁCHVG dishrods ?fé?lz%‘ieéﬁotf%??&“%&%é’r%f%ﬂ ai? Hljrda‘% en@él rrL of
10 m4 gl ycipaerdiydF AGR! RLbAeivel gHmh éﬂec%%ﬁfé‘f'w%%lg AR AARFIBH, O ohet es for
each cycle are eval Gat ed usin -1 (Langmuir ndi ng | in the

Bl Aeval uatpanﬁnc@mdmbwdﬁnem,ea*ash ofth4. coIbI-sEJ@ctnba dichrog fdferacm‘ti@odyndﬂiatdlySNY to
r at Cl\/btuaéijﬂ: E ogen ousllggnd de sf o fit the
data adeq aéﬁeﬁ}“ ?ﬁee‘P%‘?tHPé’“S Ch P RGOHPE CHPFRE FB“B‘Bt%\ el 2" he
results ara%%)ééiot?% réflbcthdOpS8riAr Parkigh@Wod 2R 8o e%&ﬁn&h@ﬁhltﬁ@e@aﬁtl&flfl nity

of c-Met Antibodies to Human c- Met-Flis-Fc ECD Tabl e 4 Binding Kinetics and
Affinity ofilmc- Met Antibodies to Cynonol gus Monkey c-Met-Flis-Fc ECD Table 5

EooThiSe data abhondersl st Riai TR AL baPfE bR Mo o7 b na

bot h hunman|agiht€¥IOETIpEtAEe RAKSHit CoMBinc EGIDEE ﬂwdufghshdrfohah pafsf&llwet 0. but not
rat c-Met ECD. Additional data (not shown) indicate that these antibodies

do not bi nérchoungelagzegightamuiis spht g aetwﬁmaay palstizesband 4 ey Wgy/ nL ECD
t ed 17Y,
however . i e RabE T A st iR i ot FEl el t sdmE 2

Epi t ope Magpées)theTaarepiligopest, add éffieicpeesetht ccmwrtenmniﬂhmﬁiﬂean&rmlmpped by
a co |nat|on of hydrogen-deuteri.um exchang ctr try. ( HDXNVB)
(Yarranga ot [ABYIATY 6 555U A OO IONASS CHRE) B rHBELY. 15 go‘ébé)%g) e

di et hyl pyas%%rﬁféﬂﬂs%wﬁgép@ oﬁ@&ﬁi)dd?&eﬁt'\d%@éjr%a b%fov@leaclﬁl%ga@@ér A0ah ¥0101Chem
80(8):2895-2904). Hydrogen-deuteri um exchange react’ion of hunman c-Met Senm
domain is mumn@f(ﬁOﬁuﬂ a {juartchevaye esedeeoroantabd grpproximatelyetS dogtdeb oulihedirstSema
domai n reg@ﬁ .hat %Z]IT?S | ess deuteriumin the presence of an anti body than
inits absefE&apPRsi ified as the epitope(s) for the antibody. DEPC can

react with am nQc@r@Hp% Kot hlRee8%pased LikNShit:1 480 bl sdsb@bR& dresiseyes in
the Sema domain, formng ethyl car bamat e |l ysine or histidine. If these

am nél aci d@oafrl@vwnc)@m h@jprpﬁldﬁﬁéorea@pln ehide fisgfi saond; laag thid ligh soyseest(64Q.630, and
w il not t P S.
| ocal i ze a Owé%vﬁ?% g]tn%gﬁ) aet SI oétgs t(rﬂé hglétnsg Jr;c%§ g;lo-lf}n{ tﬁgg%@ ﬂ%%e/é% Eggérrés& on

and Puri figatdlbas gbvide mtsoﬁemalliaﬁummmf llgheLﬁglm@embaldﬂav@mghtw Met is

expressed with a FHs tag at the Ctermnus (SEQ ID NO 76) in HEK293 EBNA

cel I s and PYivGdrsiday %zfsthae%wl Be EeplaseElRn apenssystemin dPiffererhapnseaches Bay Be ot ei n
is then st M [

ant i bodi esé)r E’f%greﬁtde eglglsd S:B%@%td?m%ﬁ%aﬁﬁ%ﬁf%%@ %fi?nh&g?vlﬁho %lgglttﬁ?)% full
| eng2h hunwill aedviad dEﬁD;ltyl indeleatingtye bpfarhaltdp@rc&tphtfmeélﬁc applesaoant i bodi es

are located in this.region of hu c- Met osyl ati on

Desi al yl ati on %ﬂpﬁ%0@9%?gr§eﬁ@0@}mq) CalibéplfﬂY“é’rd fths Q@W?ﬁ‘ﬂ%ﬂ)%bl}\l@t
Sema_donai ¢posglipdrtRR uﬁff@rrﬁlfﬁé’ftc%%b%édhlg%t Hirtp&tfs K&'ﬁ?&‘ﬁg 't:o S é&bb&”ea@ﬁ'h%ﬁﬁ/ e,
CGKE- 5006B) at 370C overnight for de-NTql ycosyl ati on.

anal ysi sdesounst(64Q,6501 ¢ comptisesfont hemproligit nmltsmgdgzldyzs(is@ﬂ)ab edarmfus ghtt hi s

treatment. so%? egrce%[ ‘t?el Ysed such as lasers, laser diodes, organic LED's (OLED's), and non solid

30 state light sources such as ultra high pressure (UHP), halogen or xenon lamps with
appropriate collectors or reflectors. Light sources, light tunnels, lenses, and light

integrators useful in the present invention are further described, for example, in Published
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100 mL of 1.2 ng/ L human c-Met Senma domain solution are treated with 2 nL
of 10 U/ nlL neuram ni dase solution (Roche, Cat. # 10 269 6 11 001) at 370C
for 1 houwot2olodegisal yl at e t he Sena domai n. Formati on of PCTNSR00S®627

Donmai n/ Anti body Conpl exes. 10 nL of degl ycosylated c-Met Sema donain
solution (1.2 ng/nL) are mxed with an aliquot containing 29 ng protein of
anti body sol ution MO? m. of C8-H241, 2.01 nL of D11-8B8, or 3.87 niL of an
unrel at ed YénPrignt Arnficatiamiyor HER083/028 Bdmihe ischosmrof sdtight is daraimpingludpdal

vol une of li]iq hiiecreparately, 5 nmb of desialylated human c-Met Senma domain
sol ution ( tf I ) are mxed with an aliquot containing 14 ng protein of
ant i body sol ut i Die fath 6fa ﬁtst o(ﬁloﬁﬁgﬁﬂMl will n0d beldeséridad IviBB8feratce o 9UG M, of
the unrel ated control n diluted with I X BS solution to a
final vol uw%ereﬂnnda%ed'\{a Aol lgthh s dowd) dﬂ%?&c é%lE*r’f“aWPT #2545 t hen
subj ect ed m &@g{];ﬂ% fcdegl ycosyl ated or

desi a?yl at% tc Met %g%%x%doiﬁllrn/a t.lf%ggyﬁﬁtﬁ?lﬁ?‘g Izgtr6e4@m xed with 16 nL of
100% D20 ( Acr osE irsChight s:bﬁﬁf_é 6403G0¢ts aﬂlﬁtblﬁlwdrﬁrstg:oéordl}ghh@@) threaugtl firstcolvait ed at

ambient te 0 ec ch is enched with 50
AP, boterertivs e B B RS R M e MR R R RS SR e | o
i mredi at e'ﬁéﬂéétﬁ»% Tp%ﬂlﬂ%lt liamZnaHfM(ﬂf aRd [@Hpm—ln@d/{e\f])ec@@&‘éireulﬁpbélﬁﬂ&'a s @, Cat.
# P6887) at Q0OC 5 or mn. The digested solution is imrediately

manual | y |l:rghééflédn<bﬁwnaﬁed§mwu@ ROdniped f(rﬁmlo;qrélrghL@fl?orPgtfbpieéf@ -citpalar
#1912-1802; 2.1 1
buf f é? st riAFiE i}%?rmhlor%ﬁ%c&&por e(f‘?)slgﬁ‘e?“sm W@g%ﬁ%f“%%z %aar%zﬁ? %ﬁsg ﬁOICr met al

t ube (appr@ﬁtﬁm ely 1 m) to a manual injector. The colum eluate is then
passed to a Mcromass LCT Prem er or SYNAPT mass spectroneter. The netal
tube, injector Tigppnitiana-asplarmolariedfisheiedieht A4 apxifsgellogive olsaieer.  The

columm is ( 0 A oroacetl C
aci d) and 1%%33%( %é(gﬁﬁ)?fe%% f&’%ﬁlﬁd Cg’éogfsgﬁ% %10@%%5@ f ;Eg\?vh%&ﬁ‘lég '!h?
mL/ m n. Anditcgsdon af élﬁcu@rr@dlaemtlc&i aid ﬂiﬂerb@tp&ﬂfedtumlafmr [antihate 490.er 1 to
10% over 1 m 0% to oB over 4 mn. wth

%ml d, CitgH TPH@HZ? dishegior ]ég'lﬁ ﬁ%édm%feﬁﬁ@“’erﬂ arizer laghippte H%On%s \A%"ﬁ“ée
spect ronet Giyeylas peﬁhfz&{ Hﬁ@'h@tﬂ A4 MS%&HP&% PolafZed ﬁl%mlg{t YR S8 eRETEh QEhE W' th
a positive spray, Wnode, and the follow ng settings: a capillaryvoltage of

1.5 kV, a QDdIFl‘eSG‘]ﬁ@’[IV@.QIGhKDﬁC fibg 620 cb@@lmgn’ne direatiordd citcular pelsszat@angedof 200 to

L. The nee DbuglrRFaRLEat Tl PhS Rl SoREaRLS] T st Shiver

D/ H exchangfemiviepoRirizé# lahidikte ¢9d\/@sttraa1@ﬁmt&qyc1raam é}@l’a?fz@& Erdiesidr AfhteAsh
peptide is cal culated according to the isoto stribution of the nobst

|n'; eagﬁ i omdmaases tmpmeh foapbipring fage HOMst-o %@diﬂr@hﬁrsész@lgr light®4pd of 1.2
(3" pr ot et ne T RS & STBREC B b 31 3 pBl L g QARG B 11 O

unrel at ed &aitckOunpdidzed 88dnll o8BS U teix 1) fduethdprisinnate V6l asrpac@éula?rfi ..

Eachcl\/bt/antlbody mxture is treated with 4 nL_of 10 nL_(wv) DEPC in
i sopr opandrolaizeg spasdcotos it Gx2ng strculsr ﬁPIﬁHZ%ﬂ"@rSE ¢rder ‘g\éﬁé-ﬁed with 10 L

of 20 ng/nL hi Sééﬁg&{'f tréogli_'é6§/g-{qj a3 ﬁgoﬁgﬁfeﬁgco 'E'oﬂ%r llgﬂtd65]Ithu§f? eBnd

mg/ mL lysine in rls onis m wth 5
nm. o250. 2 crql;drmele(ct/i»(w_ahchmuc;ﬁm &ﬂy@ﬂerﬂ PB@IWltbﬂug]Psmag@nsrﬁiéace HOY528A), and

hal f of the mxture is m th 0. P%(W/V) di.t hi gt hrei t ol
sol uti on. BEEIFPELRPFLIVEHP liz?f amnanafcy aftl H’SB 1t iy FOFd 5CHEURSPAHEE hen
treated W dhofl Q15ight 6FNRBRars nﬁ@é&ﬁ%bﬁ&lﬁ@ﬁol&&eé%@oﬁh%ﬂ lipRws2. Each

digested solution is acidified with 0% (v/v) aceti ¢ acid solution.
2 mL of 100ranghitted petHRular polg(lzedcwpmmﬂiggh) 6phospHomeh hys dalal 160 iad e-

(Si ma Cat.. C4702- C@%) s&) lftl 0 t?éf added to the unreduced di gest w thout
added di t hf' Bpiapred yEgepd egloy ‘utions is subjected to LG/ M5 anal ysis
usingpa Waters pgembdtdds- d@uﬁr%ﬁﬁrﬁf@d fledn SR VES $ rTREBUTFRETIRTN coldhe HPLC

uses a Waters Acquity UPLC BEH C8 colum (2.1x50mm 1.7mm Waters, part
#18600287 Pclagtive 1chr01c filter 630 changing the direction of circular polarization, and 1ntercepts

reflective polarizer laminate 490. S-circular polarized second color light 653 exits
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60 0C, and peptides are eluted with an acetonitrile gradient in a

wat er/ acetonitril e/ TFA HPLC nobi|l e phase system A 45 min. run time is used
for the dwgestensoéBme colum is equilibrated with 99% A POTAB2000064927 TFA
aqueous solution) and 1% B (0.04% (v/v) TFA in acetonitrile) at a flowrate
of 0.2 mb/mn. A gradient elution is perforned in isocratic state for 2
mn., froml to 25%B over 25 mn., to 45%B over 10 mn., to 90% B over 1
mn., wthellegivginelarizer lgminate 4 9bassransmitad; roeir@fartotasized pesand seler bght®34,
miimn.), RAdA EM FRPLALYAELUC AR OrRe o RN fre dRRIGPGI Gy appear s
to bind a ‘conformati onal epitope conprising four-reglions of the c-Met Sema
domai n, | omAdredtion dndeéntarcepaireflcefivé pelatizordaminalyBio0e Ptdiraklr bolagred@oond

' id i d - of O . 12i ) ;
e S S Bl TSl SRR
A AT T F?@,%ﬁ/gg&é e iBhoeh, Bain &LV LCEHIREM darlzddSEQ | D

NG 80). More partic b C3-H241 binds c-Met by Interacting wth one
or nore anienenda@ilal lrighs bolues wi t hin: 1 23DTYYDDI 28 (SEQ I D NGO 81) i ncl usive,

ol usi ve.  and DEORETRECUSZ (e ) N 1) UF HesetEr U8 & RN GO0 Ol
G- 1241 {0l RSO ARNEEHITAR) Gl B SR RN BB g oz

capabl e of binding both human D NG 75) and cynonol gus nonkey (am no
acids 25 ttbird3olopfigisr®S|and Nairz8lar polysredethird geler lightftt4donai n wi t h conpar abl e

affinity, but t. rat,_or no . G- Vet . 10,100 nM o thbody jn binding
2ssail. e o " HissEln PR FipficElpoldizh ool i B LRRARAOR
appears t oschetiv@gidhiozefltérd30nentés PBSU00ith@ugh fiRdt PEsAThet 130$ngdiesHtM t hin a

| inear epitgpe within the amno acid sequence 4YKTGPVLEHPDCFPCODCSSKANLI O 7
(SEQ | D Nae8sgtiviepefaigps/laminae 299G and isciplibintgroflgeted égiréwagmm%Mpr 05
(SEQ ID . } i The. eni fQr. - k- is further confirned
by epi togglégt%?%gﬂgﬁﬂ%ggeedr %ﬁ??@%ﬁb%ggﬁg@ g%lgalﬂél t?%’OQ) Met hods Mol Biol .
524: 87-101). c-ReflecBamecichatmmipolarigcdiihiydsbka light 663pefleitn&oirsgpsidcold omega)
and the digest. is. then_pm x ith biotinylated Map DI |- 8B8, using the

EZ- Lik(t rﬁe?estm %;Fm g e thepsiirgpieqn Ofgﬂfﬁagf RQ'P5#PI) and IBIKERY t he
c-Met peptjcfesiveBofii-Yhafiede Bo. 1sGBR itk hilaREedthlhbior REMES3Gx B EcrRER{d des
is captured by high capacity Streptavidin agarose resin (Therno Scientific,
Prod. # 2088&)zcr Emenifodhd apeptsndtsd picaculet maseatd blyirdcdlbighy 66 cand piashes v/ v)

in HO, and th identified LC/ Ms. Exanpl.e 4, Preferenti Bi ndi ng of
At 1 boi oo tiyeh Tt e FeR 1B o euRi s Rerd il B G 6B5t oi s wt b the
greatest sequeng@néfieil btdrchRr folvEbedethRd BoNr ABKk dAaxfl et Rom Hibicofrper i ment

conpares the specifici tly of c-Met antibody bi ndi n? to c-Met, RON, and
Pl exP®A2 Echstivedichwiofiltgelfehpngmgyhridiepliaphofivisstian golprisation, gdosteageptsy2592)

ted w f . h - Met . L ul i )
R U A L T L B VN
Pl exi nA2- B{dirir (oAtingt¥ @90 daidbietted f@iroaar FROLRASBHE cHl0d ight6¢ Oaidi pagsebuf f er

(Bi oFX Labs, # COAT-1000-01) overnight at 4C. The wells are aspirated and
non- speci fiEoughAerrHypasn fsc 4p@ an-sErdy nyarkgdiserend golorlighott ocki ng buf f er

Tris-buffered i i - 20
ETBIS-S T) u( Bi oFX I%Z{?IS ?@0\5}@%@’%&6@% )1%16?(32? %ggé{&vlv/@?k’égﬁnﬁg&@é%g% %ﬁg ?ﬁdzn )
( BSAPS ( Jaclkghoandiniudcolo¢DEht-6600s 6)iglatn dh deoiiihai thig chrbodimdmafirstadolareom
g ey 1 M e R A
bl ocki ng bt%'zfrfsﬁﬁttileé Hf’é‘hifcii@ g1tEr QRoAE Qo IBL AL R B 1RSI GRS {sRCHEA! £ 1Ale FOOM

tenperature for ours. The plates are
light reflecting and red light transmitting dichroic filter; and third color-selective dichroic

filter 630 is a green and red light reflecting and blue light transmitting dichroic filter.
30 In one aspect, FIG. 7 is a top schematic view of an optical element configured as a
color combiner 700 that includes a PBS 400. Color combiner 700 can be used with a

variety of light sources as described elsewhere. The paths of light rays of each
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washed and i ncubated with 100 nL/wel|l of HRP-conjugated goat anti-human
F(ab)2 1gG (Jackson I nmunoResearch Labs #109-036-097) in bl ocking buffer
for 90 mwoO 20fesp6sthe pl ates are washed, 100 ni/wel | of pewhstooanes93dl uti on
(Bi oFx, #TMBW 1000-01) are added and the plates are incubated for 10 m n.
at room tenperature. 100 nL/well of stop solution (BioFx, # LSTP-1000-01)
are added to stop the reaction. The colorinetric signals are devel oped and

read at 45®l#iAatien plgteensed froanvalirst 9o eging: end wtirdrlighistueead740, HOVVe®s,
Sunnyval e, - i .10di . | exi is
proporti onaggé%oc}v rglcl)]ll\%?}' 2?%6@&%%}%38?[@%%&0[% ﬁlﬁ%%gﬂ#e%gﬁ?lgs c@ﬁp@ﬁ‘%ﬁ?@s and

DI 1 c- Metcodmtdohice §00f PBRa0piadetes airaieitive polafireflenmatd 410l afighéded the human
c-Met ECD conpared to RON ECD or Pl exin ECDs. Tapl e 6 Preferential . Binding
of o- bt Asi] B sOp étaﬁulr%?éggép%é beieysey &he C%@naﬁgcw @ﬁﬁ&@démﬂé@z@ﬁs
COMVBI NER Bﬁl‘i)‘,‘gﬁ(ﬂ‘égﬁes%ﬁ%&&%é&ﬁbréystem5 used for projecting an inmage on a

screen can use mnmultiple color Iight sources, such as light emtting diodes
(LED s), with dAffirgraedt scaindrveavelengthretcatiec filter (710,URR0harcidopobddgfacing Bever al

0. conbi nehane T BRAS). PHE DFORE™ TG CECTR ST {0 (HE TR Beeah 2y unit.
The i mage disdd @sndfick 18@NAURSadbahd Ao BN dRpbRdIfARMS hcakird PRESE rRR t he

light. For exanple, the image display unit may use polarization, as with
t ransm ssi M. drach ef thedirbty scchindysind tlord weedlengithspdlegpive Tderd (710t1368r 7¥D spect i on

syst used for proj.ecti .aRn,. . mge scr.ee an use white .l|ght
conf Thur et be e SAEE dleRRiE Rirbrr R el to fakiif & first Hisendd. 8P aMhind 976 1) o

the (r) (ryawldmash syeeduhpf TigkasshasitveyMBRt $lcBioghdr aavticalth sPseaessdr (DLP )
di splays. In the DLP display, individual mrrors within the_digital

mi cr o- mi r riéghtaf Qe naskigudaentbodivasnyi aglapf tiexelos-splectivedighipicddtcetrndige. A

di spl ay pi 1S4 Ll 1 . I: 1 rJ i o)
that 1 ol dunppid bl BER A e Ao LRIk RO Tt B WSRO SRS g
col or wheelirqtipoadhapridm fact.hth @ptdspadt, thatdflectvd potadrck tantiihete 480 kact i on of

light fromthe digital mcro-mrror gﬁray, so that the reflected white

i ghllsi s fIAIREPES PP anrk‘}jr@élfﬂatyﬁ%omk‘ﬂa .lnéorrespondi ng to the pixel. The

di gi tal nicro- mjd Qiordlef@¥vé SichRENGRW (FREH26,030 ) SndRolecFRShIIRGLPI Xel
color, and the process is continued at such a rapid rate that the entire
proj ect ed ldnspitadOb@pearns todrapemt ocombmed lightythidugh mhauet prisindach kil al
mcro-mrror. projectipn stemrequires fewer pixelated arra opponent s,
whi ch can Faskampb Rz kil Rapbling S5y Prgelt MMt hale il an”

i mport ant  RAGBFBICEMpBHen® tHk Alec@EédiMInS&ySitigh tHhRubhipgikiness1 6o 16QbaE | i ght
sources and the efficiencies of collecting, conbining, honobgenizing and

del i 9@r i ngcasese theinghure tabignment, prchelfigicspy afthg spmpendntsap fecteilpetivgotszsr  As
the size of mpdern oj,ect ar .ens_decr 3 re | n . mai nt ai n
an adequat ETRUET e gl Rt P AR LG TR of 8 Bl B FEFRLE TR hoa
produced by deb@itealeBewht@htn setEaBsdidtntedcs@bcddérRiw, ehett re@ader?e0dh sslbpat ed
in a small projector system There is a need for a_ light conbinin iystem
that combi §98%bingH 700 by &edBicevavE gHuslenprigntated ptepprrinptelydoedeayecs & %@ Vitde a
| i ght out j. 1 quate | evel of brightness w thout excessive power
consunpti %l%yafl%ﬁ‘?w?%ces. Summary Cenerally, the present description

rel algs to optiAaoréhgmematosher agpoot, ac ophiomed tightutanimg 48 er aptinblds efllement s,

and i nmage projectors using.the color_conbiners. |In qgne aspect, t sent
di scl osurﬁa@wmgga%e Bfﬁmdesﬁoreqaef&@%f@e{pﬁ%& seeoRd: ghe sixd light squrces (%0 755

col or - sel efdg) Vg déL&lB"e@ieRe&/hé&erAcB@Miﬂ’g%%n&ﬂhéﬁésg&d’i?&#op?féhélalﬁégf&it&rmaﬁ ¢d to
transmt a first |ight beam perpendi cular to the first input surface, and a

second colpovided ectht vatpdi efnobircofmbirtee 70® s idagerivcd elsowmbiere npitcostimg wame

di dtot 1 d.light i to th d.i t
G posed L0 LA BRIy R SRS AL S R SgBL

| am B@t e with reference to FIG. 6.
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having a reflective polarizer disposed between a first retarder and a
second retarder, wherein the reflective polarizer is disposed to intercept
t he firstwbDi2gtorosbesam and t he second |ight beam at an angCe/uskooappoxi mat el y
45 degrees so that the first and the second |ight beam are conbined into a
conbined elliptical polarized light. In yet another aspect, the present

di scl osure provides a color conbiner including the optical elenent. In yet
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anot her aspec the present disclosure provides an optical el enent that
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conbined elliptical polarized light. In yet another aspect, the present
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di scl osure prOV|des an optlcal elenent that |ncludes a flrst
color-selective dichroic filter having a first input surface disposed to
transmt a first |ight beam perpendiculdf-to the first input surface, and a
second col orsel ective



dichroic filter having a second input surface disposed to transmt a second
| i ght beam perpendi cul ar to the second i nput surface. The optical el enent
further iwolzatesdesifirst reflective polarizer | am nate RaETIUSG0R/06492Bt
reflective polarizer disposed adjacent to a first retarder, wherein the
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first col or-gel®ctivé chroic avin ace sposed
to transmiligha76srst |ight beam perpendicular to the first input surface,
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conbiner |ncluding t he optlcal elenent In yet another aspect the pr esent
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optical elenent that



includes a first color-selective dichroic filter having a first input
surface disposed to transmt a first |ight beam perpendicular to the first

i nput surwecelo/ape1a second col orsel ective dichroic fil Per/usasmoiogp9a’ second
i nput surface disposed to transmt a second |ight beam perpendicular to the
second i nput surface. The optical elenent further includes a first
reflective <1%iol arizer lamnate having a first reflective pol ari zer di sposed
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di sposed so that a line normal to the f#fst reflector intercepts the second
reflective polarizer |amnate at an angle of approxi mately 45 degrees, and
a second reflector disposed so that a line normal to the second refl ector

i ntercepts the second



reflective polarizer |lamnate at an angle of approximtely 45 degrees,
wherein the first and second reflective polarizer |amnates and the first
and secomaonefdsedsor s cooperate so that the first and tReTASec@amscdyht
beans are conbined into a conbined |inear polarized |light having the first
pol ari zation state. In yet another aspect, the present disclosure provides
a col or conbiner including the optical elenent. In yet another aspect, the
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30 polarized first color light 845, exits second PBS 400’ through fourth prism face 160°, and
changes to p-polarized first color light 847 as it passes through optional quarter-wave

retarder 225.
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needed and a sinplified assenbly procedure. In sone cases, an autonmation
machi ne coul d perform steps such as pick and place of the reflective

pol ari zerwOant)/igoent er - wave retarders onto prisns, and @#cIasaeoeoef an
optical adhesive between the layers. In sonme cases, the quarter-wave
retarder/pol ari zi ng/ quarter-wave retarder stack could be |an nated together
first, before it is disposed between the CC prisns with optical

adhesi ves. The oﬁhqwﬁhoﬁ4eﬁﬁﬁ¢§dﬁe§@ﬁSﬁéﬁﬂﬂépeqw(@&ﬁﬁ@évﬁﬁﬁﬁﬁﬁﬂKé&)EH3COIor

mbi
combi ned 1RSI el ol Ebr MEHRST hE REPETTL, U 5 ARLhBS Abee @
lights. | rp-ommlaspmeaﬁz,edtsmweoler Mghlt 452giht fourguprssnaraec uaa’cﬂfaemﬁd)Bsam@D t he

conbi ned |ight o puf i s, pola ed in_a deglred s[ate I n one enbodlnent

recei ved |35gntiEcuiar PRlatiRed 16 i %fdh%ﬁé?. 2h¢ PRfPat GasteE@VE EXYEfedand
rotated O figesdRS b GflarhlAtbd REAQ Ry Shohfired MREAVAIIG I1ghe 856 G pBblafikag! | On
eff|C|ency e conb |ne I'1 ght e a po ychronmat | ¢ conbi ne I ght that
conprlsesqmmmﬂ¢dbnhgmBSEHM$ban@hh spectrum of |ight. The conbi ned |i ght

can be atinme s ed out ach e.Jegeive

napect , "each of SHHEY HERraeRE Ao e b sroR0 gpir g aRiousRsaed o
di fferent Gmddeldctiglich®idfiltérad0, &S FirdPBSU00ehiough dedon® prigmiThareriol i ght
output is white light, or a tine sequenced red, green and bl ue Ilght For
pur poses oliltetrmtsoﬁerstneﬂptherpomrmﬁ ldeanated ), and tsoplibinte irqmm'lttedwmcmdvrel engt h

spec umI| ed

shect{ um risizegar End TRy EER AP Sk oD et TR CRE a1

t he human Eyesmittee prodicalagpolariadd deesnd cdl\@v@he Jond Eb(lt‘sﬁﬁﬁttFBSmd)O hidughrfof@li s t o
bot h visible and ot her wavel ength spectruns of %7 i ncluding, for

exanpl e, iRfsafase 100.gRe chaesy to ppolarzedsgegigsedo fdh% %@%ﬁelée@ﬁsiﬁtﬁmgbr ovi ded
herein sired polarization state" is intended to
assomateh(fprﬁo'?15 1wﬁ%%n @%Lﬁﬁezggss axis of an optical elenment to a deS|red
pol ari zati on stl&éfb:ccﬁ‘d skéighatar phatizghssesd ¢diooligt 85]51ex1mofﬁnscBBS dbereoigh i . e.,

a desired pol ar.izatio state suc olarlz tion, i zation,
i gh?& r culliat PRENARGe, 0 eHersisesan g&%ﬁﬂ Fhraagf%f f%&%ﬁa edﬁgﬁ ﬁ%g MRESPtY n one
embodi nent seg&ﬁf:rreﬂ@@cﬁiegﬁ'[a@iz@r Mhdfidhtd @é@r %n&eutacp Pmez&i BRSPS colBMiAR 8 S akits

el ement such as a polarizer aligned to the first polarization State neans
the ori entﬁtd)mhreﬂf:cttme)oﬁﬂmizalr lamenate KA’ ap resesittcde- quCplat polaratd epost @le of

B e L

pol ari zer gAfridafish ead uli)c@rc@fJﬂS Qét%ﬂdtré}ld%ﬁ$§pélﬁﬁze$'lzﬁﬁﬁl§fe'4@6" | PRirsdlat Sol@hzddi ght
and reflect or absorb the p-pol ari zation state of light, if desired. Also

for £fe pmep@zﬁ*e@l(aifhghhé%@g@r&emnddnﬂmtw|pd@4112¢relﬂ@inwte 498 as eaflerctefiaci ng”
refers to ane n 1.8 t Cihlna

surface of® la? ?ﬁﬁz&%ge Iﬁ)&%’r 1?91‘[%9?'%(2[ ecoﬁ%@gﬁ 4‘(5'0I Jéhre %rijlefourrtﬁ 1§ I?%cgl ar
to the ot hgy’ ednarmﬁ)ﬁges lepalaelmgecbﬂ@tdlgr lagmtz%l_‘i%s ﬁlpemmhr@agh dp‘rh@h&lde t he

el enents di sposed adj acent _each other. One el enent facinganother el enent
further i nUAiGEYaYhECtEaP@At s separated by optics so that a |ight ray

per pendi cul ar t t

hen tuoor  mor g PR ol | Ehe e ERIERIELELL hud el S B o eTR

el eneft, ealbdre luajyolhxezeslphnrcﬂ calochgldi8od ckids famlrthrpmmtfamldﬁbofd‘net RBS m & S-
reflective po|ar ers Acco di n e. enbodi i bed a col or
i ght contfifi Lﬂg etzeiﬁhﬁrécfe %lggtﬁf%&@ fpeﬁpm% cegl B@ eﬁqr@r@i’ﬂé SN

unpol ari zeg. ragsu cHRHEE Bird &S IR HHECPh o SRR @eﬁ& gD rRiaUD stdhak g e'ss

pol ari zed in one deS|red state. 1n one aspect, hree, four, or nDre
recei ved ctbt erculaginlaizad dightadd pgpldrized ook @xlcrrdlgtho S@bhrat §-paltuiiznd thied golos -
polarlzatlo ‘ gg E olarhzatlon or right and left circular polarization) by
a reflectiV 3 AFIPEYVSY the optical el enent. The received |ight of one
pol agpzation stpgifd lightsEG¥%E QWITlﬁ&tpﬁ%[@the@ﬁllfa%ﬂer%hp% BihkdahitRind 8818f-€-
According to one aspect, the optical el ement conprises a reflective

pol ari zer qs‘&tlw @ﬁb@lesﬁltftrrﬁe%@ ¢ntgmseq0rndrlhB§eflﬂQ gtrogglesceoirdeprisanfage 1140ght s

| nt er cept 1&1{% c ?sf Jego t(f r\éﬁecglqll % 1a Er lg}mﬂ% IléB“ ﬂ%tlg p% tellntlol%aggrgftpéﬁ p?'&& fir The
reflective pdfgrlzer can own re Iectlv such as a
MacNei |l | e pol arizer, a wire grld polarlzer a multilayer optical film

pol ari zer, or a circular polarizer such as a cholesteric liquid crystal

pol ari zer. According -28-



to one enbodinment, a nultilayer optical filmpolarizer can be a preferred

reflective polarizer. Miltilayer optical filmpolarizers can include

di f f er entwOpaokespesi of | ayers that serve to interact w PaTAiSRdonesR7

wavel ength ranges of light. For exanple, a unitary nmultilayer optical film

pol ari zer can include several packets of layers through the filmthickness,

each packet interacting with a different wavel ength range (e. %it col or) of
3

i ght to redlarézed tpbeqlen light 362 pethredleated switquler pelamniad thisd colphbght$ePar i zat i on
state. In - t. I [ | i acket of
ayers ad) Qanuiiadpicirefiaf Hbiplrk@Ela Rk il SepioS BRoRALB D, [ibuchS:

exanpl e, biough pakmrfed 160ghind Chamtes tap-pblatiecd thyrdrcsloy light &@cnitppssket of

| ayers that in eract? with, for e’éi%r #e, green colored light (i.e., a

"green | ay'@fQUE} OPHARR! JUITHRITHAVSAER >layers adjacent a second surface of
the fsl mthat 'I@(%f?erc?e%ts%ﬂ’&uia'i‘ ofaPLe LHAARD R 1R AU Schohl PS 400’ Frrodh T €d

| ayers"). Typically, the sepgr at1on between~layers 1n the "blue [ayers" is
much smal | st phism fadeel e pateat fioh PBEt4A6 emrohigly Brsé piism ffdve 1'30eahd iateerests, firstn

order to interact with the sh e and hi gher, ener . hl wayel engt hs of
" ht . pol GRECTE nalirp agero R et Al R cSBF E e M RS 2 'y
preferred fabdtRetyokRizBOlMINALIS) NBinsmated pIekdile R8s thifcoldrlipht gyer s as
descri bed above. Oten, the hi gherenergy wavel engt hs of |ight, such as bl ue

| i ght, carnrcHestefronl secarid woadhahe nagphéBsehabiingthe afectipe of ¢ikqularpathrigetidreast
is reason it i fera

f bl e . 1 nim . nynh f i f
or t1{)1 i ght an; .1{1‘r}-%rcteﬁtg }r%t]&{eﬁ%ct Ve go%lgltz% 1A Hatd Af‘ﬁ) ;Il(;-gllr{]uilll%r r{)%'iatrfzigd !F]hrll tde Jo?o(:lrtlffg%F fsleo

bl ue ectiv rizer. ature o
i nteracti ogvdadxitlfiue réflegtive Pblbhzdrhaninblemonfak esftestddnecinae pblayiz&f thirdordver se
aging. Transm ssion of blue light through the filmis generally |ess

det ri ment alight §63.14&1ts firsPBRAYOtBongk fqusth Tapnbiage 10, ghd ¢ ¥ forigPelpaead he
"bl ue | ay EINE thi-n I i g I | ue |ight
entering f%grd{: ﬂ%]%?%%ﬁ%éﬁyag%eé)eth]ﬁgég?%tﬁjnéfﬁgﬁgs L)vl(agés%se(P g rzlzgient al to the
filmthan refl elatonormbbdiphane firktglolordizgheg4 Ing réd bghtf seeorid adod laghe 8ST is(blue. ,
thick_| ayer side. , The refl ective polarizer can be di sposed hetween the
di agdnal f‘ééé’sanéfthlf%oqﬁf liigo greret teH- pecerdinede iy SRAPHGPLIHISOR as a
pel licle. ée&cﬁ?@ﬁicﬁf@@ﬁ%@b%s%ﬁ% RBLEANigh RMBRIng dn@htd HEktltaAh|eR:

efficiency is inprove en the reflective polarizer i s diSposed between
two pri snsdicleogy. fileerpobend ailogschetine dishicid Biter(2BS) a gtoan ahd scddgho difleetmg  sone
of the light traveling throu t he. PBS t hat ul d .ot herw.se I . from
Che. opt i ool FTh b e i i AT FPT-SUFTER A Es bRl pri sm
faces and g8} Shdrcl NRhPREEMg RAtdeenfidtht BhndnBR R diklirsicrrB@80N, the fol | ow ng
description is directed to optical elements where reflective polarizers are
di spééed bet weeltt angespiichddaa? ifaiopyiof sehamape pEasoptiselwloment donfipered @s pe
under st ood t the c [ j e e e

pel licle. (iotrlla(;%r?gl bé%%g? ,thaaﬁdu?;é g%ft;lg&ex e%dral)aﬁna% g%%s of ﬁ(\éwpggtf%rcggl ???snegr e

hi ghly pol9mhad bsasédwaith hivgfittymtighi o@rdeh as BBSribdidadscgarse. TIHR pakhy dftight

manner, light is contained within the PBS and the Iight Is partial l%‘@c
hormogeni ze@ys Ackash aplagzatipnaiic gaptedronafisstenspcand apd athivdlightspwics (¥MPeh as

col or - sel egdy dj; L CinfiiGt 67 LAC 8,k ihermat th gt light from
each of the dly@)erggr}{og%no?lorte}d§1t?g trgggéuﬁgegl.sr gcﬁ@cl)@%%e&f:o% g%j}gsugl ective
di ch2®i ¢ fednipensnts sf palst tanabiieck O. t hat an i nput |ight beamintercepts the

filter at near-pornmal, jncidence to mnimze splittin s- and ppol ari zed
light, and als 1f5_6gﬁisn‘{qgil%‘gu%laofrt‘rs%rﬁﬂFit}Vﬁg’:Ok’f?gEWa@fn*’g%g‘;%ﬂ}g&ed BB e

di chroic fidi4@hfioh StaReloBCERAbSE bERRBS 'EHetdié%oQQF faRAVI FTEstBnRY&nE Pk s FPECT rum
of the adjacent input Iight source, and retlect |ight having a wavel ength
spect r um of20ats desagbedorisevdicre. HeeconhBBS A uincludesv sesond élsctitepodayirer

enbodi nent s, .eac f .the col ogp-selective dic iic filters is selected to
ransm ¢ | RO Al 8 Tar b SalEEiauR o6l D" theossgpEhish B GaesHil gh

sour ge, anflcdseffifRGtantiseddind peivingd 16, W2y ehengtii KIRESAHURD. Ofhedrkt M sbémdot her

i nput light sources. In one aspect, each of the color-selective dichroic

filters isrefediveipeheider leminate 69003 beachfinadeda apdy pest tgrargesdispesadzetwedie
near-normal input |light beamto the surface of each col or-selectivedichroic
filter intersects the reflective polarizer at an intercept angle of
approximately 45 degrees. By normal to the surface of a col or-selective
dichroic filter is nmeant a |ine passing gerpendicular to the surface the
col or-sel ective dichroic filter; by nea??normal is meant varying |ess than
about 20 degrees fromnornmal, or preferably |ess than about 10



degrees fromnormal. In one enbodi nent, the intercept angle with the
reflective polarizer ranges fromabout 25 to 65 degrees; from35 to 55
degrees; wopamoaB9¢se 50 degrees; from 43 to 47 degrees; @CTUSRIMIAG927t0 45.5
degrees. In one aspect, input light of an undesired polarization state is
converted to the desired polarization state by being directed toward a
retarder and a color-selective dichroic filter where it reflects and
changes poharsflestivopelatizer d9@yngeespictiye finyt orgm (I Hb 118D &f 8BS (¢0§.¢€00)) # one
enbodi nenty a retarder is disposed within the Iight path from each input
light to t“he prismface, so that light fromone |ight source passes through
a col or-sel ect i Adirstianbaaee@nkivwdvelenathekebectied Altela® 1 QE20) ercalidpesddgcinp ehdPBS

prismface. Light having an undesired polarization state is _conyerted by
passi ng trﬁeaergﬁprasen fasaddo gl %?ﬁﬁ&’ﬁ%ﬁf@f d@ll{ﬁ%\@?@%&?ﬁl@ﬂaﬁﬁtg& is
reflegtiong; : l4BF 5 ' I F OR L d changi ng
o t e dess T B e B e o B A et b fins

pl aced betsveen, phe thiwl vavebapthetclactive Filthrs ¢9 10, PR0,tB10) eandba heoloefdietive ve

Dot o or o UMLKY ARG b bl e RSBk Rall Bl bl v
conpact, quﬂt,%{;fe@di@ém%dtrmtct otBeR a eSO tcBGuRS o PSR! P oROPRHIARAD

efficiently produces conbined |i &Qt‘ of a single polarization state.
Accor di ng @nebasimenisgrsbiof therroloresctocdes dickroér fgliers car banavecdizielaradmeentithgned at

approxi mately 45 degrees tqo,a polari.zatiaon.state of the reflective

ol zer. ibelre PEBRE ke & PRUCL RS AR AL A P Bers DFp S PS5 b Gegr ees:
from 40 t orcH6ctiegoteser {9000 43nipeisdd pigeiceie saul@layéiopicdl4ilm. t o 45. 5 degrees
to a polarization state of the reflective 80| arizer. In one aspect, the

first color Iightc derpicicstize dishigipbiters (Yda . 780). mphicilecties RU@H$E col or

| i ght conpj u | .ar i ] . | |

conpri sersrpl gfﬁl%gazepsg@gf%jegégéﬁe%ﬁ? F‘gﬁ?'%éln%% co%ﬂ(% %P?%‘thg@%?%%%ﬁ ga%r%r%i nes

t he red |i@ho,1d0MueEadch ghpolametddighemphi ghplitiatops pgulaez@bimlranzedromirtye |1 ght .
In one aspect, the first l or.light conprjses an unpolarized blue |ight,
the deconddsimsh Cpmaﬁ%ené-oﬁ}g? S H‘hlﬁ%?f‘éir‘ioiré’&n@}té%PPI}Vie@Fé PP REZE i 1 d
color lig Wi i linUnRBbafik ebnlifikd d hrdlgh tHRe; isrh BRBL (1

conbi ner (I}E)O inestr?ﬁlzm?gejlg, rtgrﬁdéen and btﬁﬁeed(?%g I?ggbrgda%g{gﬁsti rf%gi‘ c?g’enced
pol ari zed Y6dd). Igrsemnandsitheeatuiayhlignohent,omd caspenty,of elactongfontites irf thest |
second and t.hird Cfl or lights are dhsIFosed i.n.separate l.itghi sourgagf. I n
anot her asiFBETY OIS PHARTSHEMAY TEHE T FBRPUBIEHION (ghe € PEAL BRI HED Pt o
one of thenhsesmbRsd libht, ¥EdcsBMBId B {cvARRE Th onBRABodiRAAt HAEABLRIIO, dakBht s are
conbined in the ogtl cal elenent to produce a conbined |ight. According to
one 38pectretardns 22040 edlor camipatrAl004s »guaridrnvayengiridseerientated af appegrématght i cal
film In o e i the. P es a first conbined |ight output
that incl u%i%eggé.%ggﬁﬁﬁ*{%@%%%&ﬁ? g‘%ﬁ%gr%nght, and s-pol arized first and
third col or |i ghthalflwev@rether 223BeipaBst betlh & thBEr heiddRss @130, pdd'abr zed
first and third color light, and an spolarized second col or |ight. The
first conblitsednd seg@nd%ﬁﬁfﬂﬂo, th). pespsetssti ap syl FlGe 81 dhe Salfe@vPve st acked
retardati i |t t : i S i i -t.he second
color Ii gﬁ[{gtag%értzgg’ ésog(?:r osr?%%{ég Ecl)lrC Hﬁ%%lt?&%g% ?égi(??? %éﬁd %eﬁgkéﬁkogér}zteguch

col o25 sel elatinatesyB AL IBOA" roedparatatto oonvicttlcirenlar polerizatian Isaltdsevffeadngoldrdight to

exanpl e, | orLi nk |.nc, PBoul der,, . The filter Produc s a second.cgnbined
light out 53? CPTEPORTHER QB RIRAIRLCIFUIA POIAERRUHS i Tt 1T ARG B R DS

conmbi ned 11 avg | tHeySRIRIPOD N FHalnkA dt@pProxinROlyals %atd-0R) the g second
conbi ned output is useful for illumnation of transm sSive or reflective

di spl ay nemhamagos statealt9Snodul at e pol ari zed |ight to produce an i nage. The
i ght beaminclydes.light rays that capn be.cpllimted, converge or

di Ser gent whon Ateobire AU B Btse i SOBeBE HERGRhR UEH e R SR LA AET i ng
the BBS camobgohestard i pegiic@fé @th bhcffR@esecoid, and iff 1idhh SolfBS3.(94® 939oi d
such |l osses, all of the exterior faces of a prism based PBS can be polished
to enabl e s deparbed glsewbere e AcredingTtp RNORET dspects dneormRsal imeatsitaregn Pe R

i nproves t Il I.on ' | . PBS, h tantially
all of theln ?Ylghgtl 5tetﬁ?%anrl Htg tﬁ?(lladrggéb\?# % Ep(?fndg d%%ﬁlé)ggo e‘gﬁe&%'eg&%céw%ﬁ%roélgt ed to
exit the PBS through the desired face.
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A pol ari zation conponent of each color |ight can pass through to a

pol arization rotating reflector. The polarization rotating reflector

def | ect s wheorospesgat i on direction of the Iight and al t ecs/ush@omegni t ude of
t he pol ari zation conponents, depending of the type and orientation of a
retarder disposed in the polarization rotating reflector. The polarization
rotating reflector can include a wavel ength-selective mrror, such as a

col or sel ecasPee, afich el sourde|cer be amnafl the fightogeges daysabedelsevdeare. dacxsmmle. de
any desir t uch as an eighth-wave retarder, a quarter-wave
retarder, %ﬂé?%%ﬂ%ﬂggﬁqﬁ enbodi ments described herein, there is an
advant age to usThgpazh gfiafitseteloalightoel aﬂﬁelbwamtieamt&ﬂs;ﬁm mf@ehodit@ RI@I %

refl ector. |nearly pol rlz d|i cha ged t r rlzed
light as iVpsyEROlcH J§ dl&h?g%l G OVEL BiRSR acallééﬁé rsa ﬁ‘élpé of 45
to the ax'ﬁolmzeh'f%}tcofb‘i”h%ﬁi g@%n@fom%&'{?ﬁﬁﬂﬁ&%ﬁ@%# RESH PSS ﬁé@@sgphcol or

reflective polarizer and quarter-wave ret reflectors in th
conbi ner rmdalzedifmstebiardigbr®46conbi ned |i ght output from the col or comnbiner.

I n contrast i olarl edll ht is ed to ol ari ion state
par tvay. bet weert 65 el epruG ekl s daboszs -g%gcpgoﬁth(géf%‘ﬁ R Bl or
l'inear) asscldctiP@8RBRId NQUAD, &Ht&8 irst PHY AR throd séUo'n@?h@ﬁﬂfQ&SMOand can
result in a lower efficiency of the conbiner. ner al variations in
retardat i olnteamtscﬁns@nﬂacttwmotﬂmelr lesupate 390, end ispplicmite yarpsmlﬁfrd redlaripeht ;
hovve for brevmt Cr.i tlon r-to cireular
pol ar?zed ﬁoSt %lor v§1h¥8 g{?n %?@ Slf‘ %poglarlgfﬂ?ﬂatecgiorl 8{ %%329“8 Smlt &Bti cal
pol ari zed ﬂdlg’ﬂzted ﬂ?ﬁloardrzlght orn d’x@t&ﬁ&étmgﬂfdtﬁ%gh%lgﬂﬂﬁlsﬁi Faye qetmprl se a
color-selective dichroic filter and retarder. position of the retarder

and col or - sel ecR‘?flf‘étedl Sc%?%}iaé pplariged fiyspeeles 1&’@“963 Fh]és gy BRRAPO Hrgweh Bistir ce

i s depend h I t t: nts
and are dglgs}E:SF? g‘eé § re g\n%i ftﬁllﬂre cg%g%gceﬁr§t J&?%FI%:EI gt{%sll[ ﬁ&gﬁ%%ggpect,
the refl echalﬁ«wamﬂewrda@as,oamerbeecandiPB(Suloal" thpohghr firzeprissutaloe 430’aamhol esteri c

liquid crystal polari Acco to this aspect, poJarizatio rotat|ng

reflé torsmaeawp@o%?ﬁ@ RO RSN &@F@@@W@ Gy Brarcrler pekazsd bibeR orlight

associ at edyd4edk d&ond ré'ﬁ&t&@ﬁ&%f‘é?tlénﬁﬁtetﬁ@ QSOFeHGéEEd E'cﬁé‘iﬁﬁ&tpdlﬂfﬂekl(ﬁrﬁg

prisms, reflective polarizers, quarter-wave retarders, mrrors, filters or

ot her corrpmksrdtglt g4n rtiéectﬂoﬁ\dadhltcbqéoﬂamieobye dichuri¢ ﬁbb@&@pﬁmn@hg fidhesi ve. The

optical ad sed. to bond.the nts t t her s. an, i ndex

o ract i orfieaa o helialtiar fud B gpnd BAa BT Lo s used

in the optgeatulg pm@fmed it cORr ilighd 9 e&ﬁrf@@écohbaéﬂdcﬁvé polhdzR nfRetct0gesher

of fers advant ages i ncl udi n%:; alignment stability duri n assenbl éf handl i ng
1G] )

and d8e. |transomttcdamboldii thlQﬁlgé@@%@@nd Cpits @ﬁ@ndc%lﬁ He0 brrugh fewtet her
using an g@% c%] @gpe5|ve In some enbodi ments, a unitary optical conponent
can i ncor porat &t he optics of the two adjacent prisns; e.g., such as a
singl e triangul Biic fith 6M YWbad cHlOCREHNOE atwaE nbivebeaRbdried afith Mveeradl a6 BIG.
triangul ar prisnms, as described el sewhere, The enbodinents descri bed above

can be nor® wheaiinplaiizad sewons qoley lighkided extte fausthimsmragt  esoffiat kIR AP0 as
acconpanyi Vi of a
Bs. Pas 100 et eh olo1pfbspahi Mfn Rl g 167 ALRBTRGROER:

di agdfal fpdeszediseqnidsoior light #ied 120. Pri sm 110 i ncl udes two end faces 175,
185, and a firs second sm face 130, 140 avj n ngl e bet ween
them Prism 12 fiCﬁeéj Ba@éoywe%éh&w%%p apfyed § ézﬂh el dPaa resopt

pri sm f aceol G0 kElvOakh % ﬁu&sz@n&h@m l@i%t\mwohﬁfau Th&ohil heitmRhdesmof ace 130
is parallel to the third prismface 150, and the second prismface 140 is
par al | el tmtermtﬁfbsvneﬂegmemam@elamte Ik andemplif intatraomitéd ptwlfrogd prism
faces shown in, Fl third" and urth" serves

ont y to ol e Ao e L bt reBheEt s M EER e e e el BB hat "t of Tove.

Firsgoref |%h$rﬁi@te@?l polaARdd st8EhdCRMRhRSBELRTIrAPESIOEGIdULA BRkRpHGRI OF a
non- Cartesian reflective polarizer. A non-Cartesian reflective polarizer

can i ncl ud@cerif®i | ayer inorganic filnms such as those produced by sequenti al
deposition of inorganic dielectrics, such as a MacNeille polarizer. A
Cartesian reflective polarizer has a polarization axis state, and incl udes
both wire-grid polarizers and polyneric nultilayer optical filns such as
can be produced by extrusion and subsequent stretching of a nultilayer

pol yneric laninate. In one enbodi ment, Péflective polarizer 190 is aligned
so that one pol arization



axis is parallel to a first polarization state 195, and perpendicular to a
second pol arization state 196. In one enbodinent, the first polarization

st at e 195woanidsdshe s- pol ari zation state, and t he secomdTask@viog@r? on
state 196 can be the p-polarization state. In another enbodi nent, the first
pol ari zation state 195 can be the p-polarization state, and the second

pol ari zation state 196 can be the s-polarization state., As shown in FIG 1,

the first pol arReflactedrs-atcatas pelagzedsosandemen light 853 evitsefaishPRS 40ferergh f aces
170, 175, , i g ive i i i he
pol ari zi ng g%@g ?{1[3(?? E%ﬁ%gﬁsatgﬂ)r §E(Jiu?e}(f§3>91/a Sgﬁg%éh‘?%lﬁ{ héll{pgﬁ%%%/g §§Ste at are
not fully thadughimlfediveandrdeha?s, anerdiceerdRBS 400° thioegk dirdt pomafacel®’ adndl | ght
beam axis, with high efficjency.. The Cartesian ref|ectjve polarjzer film
can conpr i@_@r%?pbgoﬁemrie GWFtPPYaéV%?Ia@Hfﬁt%%?O f Praic _PO]I@H S!%%%fl ?ﬂi‘?rti pl e

| avers Of ifbsgblituobinPRVIRK! 1ML Chblue WP folRaCitdfar pblaBesan
have the advantage of low attenuation of [1ght and high efficiency In

passi ng | isghond ddter lmht D53, ayfdectoipemdlakd falbmsatamive dmbrdis @ltpo?3Pndbanging the

mul til ayer ,.opt.ical filns such.as those described.in.U S Patent. 5 , 1 14
(lonza ot drefiogp el pabiestic sbd Mage T Brso o acai et Byngts 390"

per spect i vecibi@iy RfladAee séddndRORMighf 958 QKUSKERhd WaKRtITEPALGRY 14RindcBBE as
used in some enbodi ments. Quarter-wave retarders can be used to change the

pol ari zat i asriressmitedef pplacizetbsecond ger lighs856.cand e s sesgrd BRS 200’ thrwighdes PBS
100 ving.first. and second prisns, 110 and 12Q. guarter-wave retarder 220
i's d?@pose&ugéjpgé%l%%t%@ 5 P’%Plaf)lrz?%sfﬁc?%(g%&(lglﬂ)g%tI-Qeé\?‘l ective polarizer 190 is,

for exanple, a T falsbparthi@fdoREtligheoMowar haaebe Hidcribed wighesfeteacd IoEG. 9,
pol ari zation state r-wave retarder 220 includes a quarterwave

195. t
Dol ar | >t | SIS LAPEAPSS (I ColoRNEIB 0L K GEUADTaS Toes 10 of si5onaP PRdoD o
tate 195. I I.: i 45 t
fS i ?s? pol r_iptzoghtq#g% tﬂsi% a oéoril&%‘f"?%f%{ﬁogﬁﬁ%hg@ fg%e?%@toﬁgﬁ?@pﬂ(ﬁgw%s tion st? ate
295 can i nsiladadblerdtilgnieght 86645 to first polarization state 195 in a

count ercl ockwi se djrection. |n. sonme enbodi nents, arterwave poj ari zation
Stat §5205 can ponis Pgeauas 9@‘519?@&?91&1@5%&2?% %qoaﬂ_tftg&t ??Ir oy e o Pi-on
state 195’seié%ﬁv@di%ﬁ%'ilﬁﬁfté@@bg&té& s@coﬁHlF*BtSeéfOO@'ﬂ%@M SBorfll FrRed FRB 14,90 In a

cl ockwi se direction. It can be advantageous to orient the retarder’ at

appr oxi matisteycepts-sedddasfldasempobeder lsmmege $90° carldas bplitpotb drangredtetlipght resul ts
when linearly.pqlarized |i ass t hr ou a quarter-wave r.etarder so

A gned ¢ PR FI iR Otz BRER TRt P Malrdli s hist B s dave
retarders TaRshRSHpt pdlBriscdigr@thoedght WhtexNOlecBRY PBSI4AD! ShrduRTS @K PRSIt O
ppol ari zed Iight, and p-polarized lrght not being fully transforned to

s- pok@ri zel@ce Ight upon reflection fromthe mirrors, resulting in reduced
efficiency of t tic I nt eSCri be ewhere i i 506 ri,ption.
F1G 3 shows a (SR Bre i BRRES) ARRGRIFR OGRS heeh oB Aot MR oo
Accor di ng fi®t @AEmaNdOBOMEBMbngds he pidircslar psiggasadhird bolodligitdoh auittgasqeki sm

faces 130, 140, 150, 160 of 22” sms 110 and 120 are ﬁgl I shed external
surfaces. theshdrbgvavs refaticnesd. shiseditivePiBS 489 threweh st argnefasall 39.40€s of t he

PBS 100 (i; ' : r j : : j de
AL S R T R R T T B
surfages asxdtsifmstaofidcact pulatihcrdammbter 398l as hefldcreg sairduied @rlaabed thindaotar dight' n "
that is less than the index of refraction "n. 2" of prjs 1 nd 120. TIR
i nproves !?S%hfe ity i obéffqogﬁ@alopeﬂé_e%ttye,dlfgﬁ?lgiféfﬁ@lﬂfyg%ﬁﬁ@ﬁm% i ght
directed imtQirPRlontFetcHBHANYakidn A ifRldchTH &AL BN Rt@laﬁg&tlélﬁlnaﬁé@%; I.e.

the incomng light is either convergent or divergent. / east sone |ight
i s trappedScncyat pairentd HBS! Gdor lght O65 akits fmserchadtiveglolarzet bmsnainB9Q as t

| eaves through.third prism.,face, 150 sone .case antially, al.l of
the i ght TaepylsslsaoRiEdi i iua b ST Cr R Tr RS APRO s outs P
untiBoit |@ayesy idy-ps1gizddhird ook Sphifoawee 150. As shown in FIG 3, |ight rays
LO enter firstdlprismface 130 within a range of angles 1. Light rays L1

1|

wi t hi n pol i shednpBs cabodimanb fGaitalaxilight M laisrehbghtofecambtader leght S5EK tltat t he
TIR di tjion is.sakisfi i . 40 . t
showny L1 AP 48R4 LEbE £y 81 BLLR GARE A ina 8 B Bl ARt 26RE (RO

| i ght through polished PBS 300, that intersect reflective polarizer 190 at
di fferent angles of incidence -



before exiting through third prismface 150. Light rays "AB" and "AD' al so
both undergo TIR at prismfaces 160 and 140, respectively, before exiting.
It is to we:ndssssiood t hatranges of angles 1 and 2 camChaSa0000d2Df

angl es so that reflections can also occur at the end faces of polished PBS
300. In one enbodi nent, reflective polarizer 190 is selected to efficiently
split light of different polarizations over a wde range of angles of

i nci dence.sckechve Jigbioiclikien X101iny blucape igkasn lght wefleefingeandired |ight| tyangitting uj t ed
for splitty: i : 3 - - | 8% :0f lNEi : [
reflecti vedlg% lacrflg%té’r%\éﬁldc?o&%g %g“k/g%ﬁ@.hﬁ%ﬁceﬁg%l ga%r%iléz)]:ég{ée%g% gv%%ﬁleg-hg%?%amg

pol ari zer sandarudiéght sedsmintirig dickerol cefblscr edrddi thiré ndloatclsgivictdidhng)c tfiter P30 ari zed
light. A MacNei|le polarizer does not efficiently transmt |ight at angles
of i nci dentBe f“i‘flaliedéllig8¥ efleclingang i ¢ lght frppymithe %@W@Eﬁfgﬁgl e, which is

typically 45 degrpeside /6 PPlsal thg HwPRnSRhECH foptidhil AGRent RbnfAQIER)s t O
|

the input face of the PBS. Efficient splitting of polarized I'ight using a

MacNei | | e pailardongringdi@06 éhat invitdes a fiostiPBS 4¥rmd aaseghelsPBeHOW. dlmderit 6 or 7
degrees from.t.he mal , since.significant reflection of .the p-polarization
State can GORIPTIPOREHLSS S ety SEheh Synfriocten shennely o of

s- pol ari zagdtiybfIfedt RyS BNeRhSRILEEHEN Rhte SR REERITirdNIL&dnd BN 8§ @ighs can
reduce the splitting efficiency of a MacNeille polarizer. Efficient

g
splitting wurqedlledd, 2820,11060x arashaven i FiG: é0.geineprpglearly dbistratg phaetuincyon elqui r es
an ai1 gapthag]jdraltcenct Lone nsti dfeco% Cto?nebh\l/virr1 ?P and efficiency drops when a
wre-grid p8| PP MPeN e S ORMA ehig er index nmedium A wire-grid
pol ari zer used Figyt PRSI 400tih¢19d43Ql faki e ecthvieddlarizsr Iahindte 3904ligaxarihe firith PCT
publication WD 2008/ 1002541. In _one aspect, FIG 4 is a perspective view of
a PBS 400 RAizafipe platgeldSadispessd bpimicspiheiagonal facesend dtist apelisegand poisixg 110,
descri bed ef i 'l ] i ed on
the di agon": Bovaey fldfhef ' osEahd FESREb L | SEbANRetith RIFRRS
pol ari zer lhamnanad%)’ 490nddnoltudfst polaeidtieatstawe] 950 daposedbeth@n dhcsdiagead! bet ween

a first quarterwave retarder. 22 n second quarter-wave retarder 220'.
In ohe as £ Of e ang S?@ngpﬁémégé@t 3@@%%%1?6%@3 cifoQ ert AR a
first prisppdd{ca3Rt 8580 B0SMPARINIERIPEL: &3S sc AW Een

reflective polarizer |am nate 390 disposed on the diagonal between them In
one parti ctht asfleetrpopilaerer 190 end mspictiec ficit arismdi 10, di) Hatf @889000,H0DDdes a

first quarter-wa retarder, 22 i SPO bet wee .reflective pol ari,zer 190
and ¢ hedi SGUAAR F G FeBareroanputteRBr I gishang RS ESmrauar Heate
retarder 2@0ond BBOADYt ed. Refl ective polarizer 190 can be aligned to a
first polarization direction 195, and first and second quarter-wave
retaf@ers can bé fastivpvelpngth-srecng fiber' @10tindispased facing the fiagtipriamifae 130

di rection ant | r enbodi , ] r - wave

et ar der s At BRSO AL R AR RER 160  BRpHiinh g 1R

pol ari zat i @Bord frixed 208 14956f ts filePBI 4d £higeIRertengtinsSetiEe gL S030tibe

retarder film (typically a quarter-wave plate, or %N\P retardation and
orientati iserdiicie the Sqcpad prsm deaei 148 9@%.8?09@11 PBSs0a kagh ppBcdistzat i on
directi 0”)se§r§¥fh, %@&Wa‘&&&&@%ﬁ’é&%e ﬁﬁéﬁst(ngg(ﬁgp?@ga@g@%%ﬂs%bﬁ%ﬂce In

gl ass. Opti paranmetefs can be calc I mrer sed
i nci d&nce, dialmdicfdnpaclecttd & tedfsmiti eficy, agacondofind hthirdptavekhgthespegruny st

operating the conventional normal incidence desj.gn at 45 degr.ee
i mer sed i FRACIEHEETY @ng;éefg% %P%weyﬁli}b%ﬂha)e _ AT h@*tditg%f‘epq #sed gl ass
i nci dence GRKLRReAOARK S HESING-LRENENEILRRA fiRRE LitPhe TRAGLANOMARIIMRLE- N

sone cases, the quarter-wave retarder can be aligned at approximately 45
degr ees t onangsbitalyiadpcemihsteapastivé ptisre facef susbiab veatpdiiagdtlyem. the prignéace.
enbodi nent,, t he al't nrreﬁt can ?e. fr?&} 30 to 60 deglr ees. frtg]? 40 t.0 l50
degrees; frOWREAECH U7 CHEYFEROTAEET L2 mE 32 REIYEICHE Jritleyet ppyca

pol agyzatifm state of the reflective polarizer. In one particular

enbodi ment, a shift of about 11 degrees orientation offset from qg=+/-45

degrees can reshiacaler-sgectivpdishiode Biters €1EAc10X00 1 03 ebrapdtyape mrrpy EY70QAP
| i te. IS: I : FPela t . . t
o . ST b o PRI 1 0 B R L

al so be made thicker, to increase the retardation from quarter-wave (90
degree retardance) to greater than 90 degrees retardance, for exanple, to
account for the variation due to 45 degﬁge i mrersi on incidence. In sone
cases, the retardance can yield approxi mately



gquarter-wave (i.e., 90 degree retardance), for exanple, 90 degrees +/- 10%
retardance. In sone cases, the retarder can provi de between approxi mately
90 degr eawoant/m@pgnoxi mat el y 120 degrees retardance. | nPomaISp@ois4at ar
enbodiment, FIG 5 is a cross-sectional schematic of a |light path 500
through a reflective polarizer |amnate 490 showing the interaction with an
unpol ari zed light 541 . The detail shown in light path 500 can be used to

bett er undéf &urdrPrEscess] §0.1160hatEarh uppalarizdiliRht mpst @isplidnted p-oolesrest

mbi t f
(550, 560 A PRI AT AR Ry ThEl Bt SRERAA BRBRAMIE Dol rt zer
| am nat e mveﬁéaﬁoraqf b@lamedecomioaentzemlti@mraqi poldi@£xdi coalbiuddsougput efrbegt | ve

pol ari zer 190Q di spose flrst and a second quarter- retarder
(220, 220't 311 %ar Parc @\35 Do Tn spe R Eaatt”ieoﬁhgﬂnreé‘&tarn ﬁ}lfie@lcwé

descr bed t‘%% Silhits ﬁWﬁ‘e Eﬁ%&l\% 0%{‘11&9} ﬁﬁhﬁa‘%ﬂ %’ktultﬁﬁ1 doth nipglgﬁfd’tfolﬂQge Wi th
reference to FI 5. Unpol arrze 't ght 541 mes a co p- pol ari zed
| i ght 548 dhptici podisuiazkef the ghrbindd liglitt mddsetahadrﬁj;semrhlﬁred Igwace tmbediancet

retarder endi ng .on the t re and orie t.ion ofthe conponent
Tt bt hole e TR S g 2B i e gt B Bl SORERE . he
combi ned porR@kAEd Zt%pﬂdxgﬁéte@% c&g{%e&ooﬂale%Edt%@ﬂrrﬂzhﬁlﬂstzﬁé%ﬂﬁy be COﬂSl dered

to be "unpolarized", or may retain sone degree of polarization (elliptical
or li near) Unp@tc@rdlzeéb iogler aBpett, jan vetierat fighttefed ¢80 veagsembli¢sadiensani nat e

quar $r “weIROVEp) s REBRN TN Rt AR TS e BRF DR G S 30 ™

position 514}50 1(%@%@ deﬁcribedemlawhefenmc@ﬂufgt@@h@thbrzage&oamﬂ@ﬁal iategi@si ti on
541' and a p- polarrzed conponent at position 541 -pol ari zed

conponent & bsgsptideshatsheoutpyterticator sompiggs F0, éi:‘ﬂfis%b@cﬂ whees: Aggrdganges
t t
oS e oS ORISR S 5, BRSERS A DLSNER BN g g1 e

quart er - waskampdd, avitharfebof@e tolREG.[6- pol ar i zed corrponent at position 541 °

pass t hr ough ref | ect pol ar zer han rcul ar | ari zed

K ghg 542 aft er | j5adh ﬂfg fird a‘e}ah ighty 192‘? Pt)‘é avated oalh s#er%@eto B roul ar

pol arized {g, %feréﬁ%ora@rzwﬁrs% c$IBPHg1§teH®9[‘@x@ﬂ%ﬁ?ﬁ?%ﬂgm%&r}UO o?@ﬁ*stpﬁwrmsg the

direction of circular polarizationh, and becones s-polarized |ight

posi tion @pblan&q)ﬁmisamhzrelmgﬁt |19414 ami fopub iptismrfa&40’ pefdcend BBS KoM ersep‘ I ective

pol ari zer 1 arly polarized light 545 as it passes through
itz e RosT bt fod0

first quarf% reflects fromfirst broadband mrror 550
changi ng the dipiegt; %Etrboﬁfceqmﬂ@‘tﬂ jdts PRoddrizalirQRolor NGhORANRSuLh AR 86lozed
light at position 546' after passing through first quarter wave retarder
220. 2¢- pol shactieeidichigie filier 1948, emtfemﬁs%‘BS;?&gster@uglhﬁmhgﬁsmérqeelépr ntcrpaptsar i zer
190 and be cir

FRIERH poeatquz%{ ia}ém%g%%d,é_ﬁg iléré UP}nt éZns%{&t&{ I%—E)%E}?lzg(g{l}sga(ggpasses

second quarter- wave et ar aét ari

t hrough t hiighd 104RsEdERlvavE scRb@htilarkEd fﬁﬁ@ohﬁ@@ﬁﬁﬂ)@ pol ari zed i ght 549.
In one aspect, FIG 6 is a top schematic view of an optical elenen

configured as ali@gpfmittcd priasiaized foy cpleatighin g gaids QTSP SAQ6 threbglbﬂllréiorrbl ner
600 can b i e. The
pathsof 1R iehyel ek Bhd P b ko ARE B R FRES), AR Eys SR
secofsl, an@ﬂacttvhrpothrizegﬂamlmsﬁe 4110 trafmlitted 60)-card aspdavized HirftloGlor Gight o
nore cl ear illustrate the functio t he various co ent s col or
conbi ner 6% PEdre pPHerzerhégst golpe $féé94geﬂﬁarsm%roa5§%ﬁﬁ%@rié@ al i gned
to the firghng ﬁg@ﬁé cﬁ%h@r’i‘o?&%@ar:b%ﬁrlz%(ﬁp%% aﬁ%@%é@%ﬁ@réﬂ%@tlgé faanRk faces of
first and second prisns 0, 0, as described el sewhere. A first, a second,
and a thi rldnmli%}ignmssreﬂemdwes tlrctltlferpO(a@rzed ﬁMCQIOGBQI)t 184 6. Srcsflpobed f aci ng

the third, n fi 0,

Fospect | verel i gpiep et | Fiorh S B R BB s it FRL L ve
filteps (6cHAngi@gQirc&iNofcatulRepdagtioh: inRk@pts sé€orfd @ﬂé&iv@ polariz&f lam@lagct ed
totransmt a first, a second, and a third wavel ength spectrum of 1|ight,

respect i velSp, . iafansmeiftedas poplsrcdiiseralpglightd fEE whiskexiss s¢cogthPBSI4900ne
parti cul artheon‘gg% Wﬂgr{lﬁ%ﬁﬁ‘%g 186 the color-selective dichroic filters can be

i mredi at el y adj acen e respective prismface, such as coated directly on
the prismface. In one
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aspect, the reflective polarizer |amnate 490 can conprise a polyneric

mul tilayer optical film The color-selective dichroic filters (610, 620,
630), andwoebloaspisee pol ari zer | am nate 490 cooperat e t @Crrspeios49eonbi ned
i ght through the fourth prismface 160. Each unpol arized light input is
split into a p-circularly polarized and an s-circularly polarized conponent
that are reconbi ned through the fourth prismface 160. In sone cases, the

nature, al i gnnelfeflecipdd-ardquiapelseigedtirst prloclighs d Adhtadlerts fromesqcend eRler-ve

pol ari zer i: i i i i . ellinti r
Croul ary ‘SEof REUELERY ifG020 chihed U AL Al Bk oo Gh. R hEReRT
descri bed fist @fccteaqivldretaldanat® 290.1 $i-ctroblar palaiided fest o Light B0AGuits EFstwave

retarder orientated at approxjinmately 45 degrees to.the first polarization
state 195.reﬂe€tyﬁd10??glz%law%w aFRsmItted DB aTERAI Y ‘ioéfﬁthg?‘ﬁ 5088, S or

assenbl i es.ofeBHTRE 4%r®?ﬁ‘f@dﬁl§ﬁ%n@?ac9ﬁ@éﬂ ded for each of the first,
second, and third Iight sources (640, 650, 660), to provide spacing that
separ at es t he |Tlgpatlsofia seeend caor lighe 1061 avill nowdpeblesmmbs g miithtreferenas tElG. as
provi de for, sone collimation of light. Light tunnel.s could h | ght or
Purved: si dis ST dimalirEat pongeslib fdiedoSh i fouRE P iin (et Y e SRS
appr oachesygmRyoReiz8d &ic8hd EsloARERNGS M EnPROUSAPEsH facdBIRIF SecBhd PBSM00” as
application, and those with skill in the art will face no difficulty in
sel ect i ng n-hwlasped pedond pplovbight H087. a specific application. An optional

i ntegrator (notgsho can b ovi ded at the output, of I comhi ner 600
to | Mrease. un TGP PanGPlisg Toh B ot fuRthe et iafines] y58HEY Aepect
each |i ghtsceon &ortedltivO&BRhrodER)kerClOS dng@s fieN @BSr4000hubh dtoné plitrhifng

di odes (LED s). Variqus |jight sources can be used such as |asers, |aser

di odes, ork¥nintereants rst eaflepieg polingr eninale PG adds eplitingp trasupifted®- such as
ultra hig 1 n.: L.: I, At

col 1 ot or PARERT ot blok gfie| 4 P RARL A Bt SRBEPRILAY | g

i nt egr at or B)50s dfradsniiticd frpolariesksttondacdmt lighn 165 2cXitsriirkdB14@C thirdagdl, fodira
exarrﬁ)l e, in, Pu%:qi iggdu. S. Patent Application No. US 2008/0285129, the

di sclosur 557 ch0i s herein included in its entirety. The path of a first
color light 641gwdclcdnomder

unpol ari zed first color ligh exits fourth prismface 160 as p-circul ar
pol ari zed deiacgve dichwic fiitgyhtt0 16 4Baremi; directioe of arcubalpatarizetorf, and intgro¢ms | i ght

643. First.|ljght source. 640 i.nj.e npol.ari zed first .color. |i| 641
Chrough 11 st R BRTeREi! PuiEROE, SRRy g st hind el oBieht BB R S ugn
third pri smisf @e8cthRGoldrideLlaBRitS 39@h] @akhNRdIRhalbHZRS scbaid ddigh?Ppsand i s
split into reflected s-circular polarized first color | |4%ht 643 and

trang®i t t exxifpfestPEH 410 thrughitbiedipmsm srce d§0.omtars spepndBBS 4R81 thequeddhird
s-circul ar ri ' 0 ' 4 its f N e 160 as
s-circul arprgso %rc % ﬁ%i %Illl({r %Eergegjitsorecﬁcg%beéﬁé.p d g%gl%ﬂﬁx'tiag%%’(f cﬁn é@gi%edl

pol ari zed dekérsd cotéd 1Ght 10 PhéxiR4econdirtBedti®t belatizatdamilaty 390€ ks fradsniiasep-490,
and reflects fromthird color-selective dichroic filter 630 changing the

di recti on @fculdar pelariaed sespng ¢oler g 103 deflostseirem prapdpand wEren 1070 shaginger

| am nat e . Pci I i fir londd i.l.s..neflective
pol ar' zor  Tamoaicn U sBEuR b @A i hiofSh RcodsdalnfhSe fllizon Bbinfy
S-ci 2&ul ar3990) Braizelr polasted degdrid ddat light | @ sxifs serond ecfiaetive polarizael ecti ve
dichroic filter Q chapgi the direction of circular | ari zation, and
i nt er cept sla%tfaitf‘e% 78 r%@%%ﬂi%zﬁéﬁculaaﬁ?ﬁaw seend egley i go: 5%%8.%%& TG st
col or 11 ght;84dieXid 8ichRfid &L V80 EH&I@M%@E direffdadre it ﬁo‘iaﬁia@i@ﬁ,m tted
p-circul ar polarized first color Iight 645, and passes through fourth prism
face 160 astgeopisrscodmairefodtancippbdizEn lnminatodHY , ¢xitglvecodd Feflcthee palehzaf a
second color .li ,656.1 will ,now be described with.r rence..to Fl ,
where. unpdR BTSSR SAaibrS P T g RrZeE ot foudt bl 05 Frrd it RetiEhpss

p- ci ggul ar4qeokiabi uftR PR 16 190 hi ﬁlgbla@iféé’ql aenécolbr Gaitanspol ari zed first
color light 655. Second |ight source 650 injects unpolarized second col or

i ght 651 t hroubte eehuithis) coordighebitiIveiligiohbaiescribid with s3genentodilS. PBS
405, e ouafh, SRR R[5 HRES ok enl TSRO RS fighGER Y TSt ANl B 4bgm nat e

490, and is’sp oreflec

?S%%%&@@e@oﬂﬂ tdlor 1@%1& NB85% Rficts Flof fifkt cHBRr e
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second color light 653 and transmtted p-circular polarized second col or

| ight 652. Transmtted p-circular pol arized second color |ight 652 exits
fourth prwernfoasess160 as pcircul ar pol ari zed second col ecTiusgéw/ 06827

Refl ected s-circul ar polarized second color light 653 reflects fromthird
col orsel ective dichroic filter 630 changing the direction of circular

pol ari zation, and intercepts reflective polarizer |lamnate 490. S-circular

pol ari zed asdveatiriced Byird coltidighs a6 and fpwth piatm {ase 460 0fiseeand Big AR a@s 290 as
transmtte = ClibC nhZzed second color light 654, reflects from
first col r}gg%gélﬁ£§ﬂgﬁg%?épéffilter 610 changing the direction of
circul ar pol ariBltd light seunde il bCihgeptmpo et thirdeopollight X thaophétiel 490.
P-circular polarized second color |ight 654 exits reflective polarizer

i nat e 4SS ISCEre dicheor Gucodhy AHTHICaPT 2B ‘@c@ﬁw@éﬁmndi Ry 1655, and
passes LNV pi0nffplfeRildSENEARE pbAfizaaufld St AdROLAN 6 GaRGHRRA pcOl Of

| i ght 655. The pat o? athird cglor ight 661 wll n be described with

r ef er ence padariAe@ithi6d colbelight UAEDamt icflected kicirdulaopadarided gintd 68ar kegditt186F.our t h
prismface_ 160 as p-circular. polar.i ird colar Jdght 665 . apd s-circular
ol ar | zed ARTRO P AiBp St dodd iif Edurers R wipeef Buuf sbhtir 2 oc
third col ofacd 1@t 661 through third col orselective dichroic filter 630,

enters PBS 400 through first prismface 130, intercepts reflective

pol ari zer | am ne¢lkecctgG-cirpntir ipslagiptd thidreplor light K¥Bedlecteirpmbireadbpad witrered
third,col o i ght .663. and transmtted. p-.circuylar polarized 4hji.rd color
| gnt® 66 R0 Bls R p o PR 1oR B it s BB SEcp R otk R, o
from secondmeko3®el scdiicvrr @otiral ®irflicbloglighRMeRangidtgnd Relediiveesdlardmr of
circular polarization, and intercepts reflective $olarizer | am nat e 490.

S- ci r cul arlapinagg Y @s frnsetted poolarizgéh thigemlendjght 106k peés seendiBa Y er

| am nat e . ] - Gl i t.0j oo]! ldn0 665, and
passes thﬁ%ﬁﬁ%ﬁg%%?@%ﬁ%%#ggé?égg&ﬁgh@ggﬂﬁggqp%u gfnggﬂggﬁg%%lépiggicolor

| i ght 665. infere@psinikt @t cq@iveipotatizar lapinaas 320 dP-tpvldritked dlinl cdlorgight 6662 ¢xafsl ect s
fromfirst_col grsel ective dichroic filter 610 changing the diyection of
circlibar p%qsgﬁe?f"fat‘iedw,ﬁargﬁalamaé? éi(bﬁ%t%mﬂé@m-%%%ﬂ p&?ﬂ}% it tehs90.
P-circul ar g8l &8 trohlMifdcA8-Qilediv8ichRRe Ak (ﬁorcﬁgﬁggg {h‘é%lliﬂ%&'ri]&}{ bzer

I
| am nate 490 as reflected s-circular polarized thir or light 664, and
passes t hroughrpolarizdtiqu; pshinfeaomptsliGt @élestivei potarizar lapohae B9@dPsecdad col or

|ight 664. In.o e di nen irst.colgr light 641 is qr light,. second
coror 1 gre gt aoh fER oo iR i Bolaritomint Hlpusfitins

Accor di ng diRuldd pslaBBRPMiERBIor lizhi RI66CRITRES BloRidoyRi SIGHiivE lchesic BAG: i s a
red and blue (i.e., magenta) light reflecting and green light transmtting

di ch?®i ¢ f1020ehangieg thedlitsetian ofsdicaler polerigitiony wiescdniy fikst reflegfivesadarigeeen and
blue |ight, reflecting. | i r L e ico fil . and third
col or -sel elg{n?%aée %éldd %%65?@& Ilrﬁ‘ﬁt(g Cet%vegggarizse?%%{gﬂrlaeée%&g%%tr%&e%'? t?dg%tp'}rjogl% 1ilzee?t ing and
bl ue | i ghtthird @opplighi 1067 ddrlhox@k €irdt IPBSer00 thfdugh €owdtpetin fabt G0 ds p-poRrik@p
schematic view of an optical elenent configured as a col or conbi ner 700

t hat i ncl u@td calopBghtsl¥87. Col or conbi ner 700 can be used with a variety of

| i ght sources i I . | ] . .
eachpolarizati?%cgggggbgﬁ%?ﬁe Sﬁgﬁﬁﬁghfpﬁgﬁ?%§§§§%ggé?ﬂggﬁﬁﬁ%ﬁﬁfy)lﬂfght
sour & ( 74@d lighQ and/ thixd caice 1igho196 1i ik gidetslight. Aaonmbngtocthesamibodirh¢misfinsat e t he
function of the various copgponents of color c iner 700. PBS 4Q0 incl udes
a refl ect i%orp%?leaw%&ﬁﬁlio RIS aqdiaaﬁéaeepgfggh %F?tfrg%tan&ﬁ%f‘r ighition state

195, disp %ﬁﬁnﬁ’tﬁh@’ﬁﬁ:‘ﬂr&i@ &i1tei: agnalolorcasctRl didHrsik rARH16RFR 'ﬁ%r&rni 2dBH 10,
120, as described el sewhere. A first and a second wavel engt h-sel ecti ve

filter (71ight7dBrting enddicd pigbedarfsauiting didheoif ifiltst; apd ilerd dodaresclic®Oye dinbiroac t hi r d
wavel engt hz sel ive filter 730 is disposed facing the second prismface
130- A br oBEATE0 i bk b BB R e Beb i P RUaRTURE 150,
Each3gf the firmtonca§sRn®IGandistatbp dicoedabarGs bf SedRehl d@néidtlcbefigurtd 40,

720, 730) can be a color-selective dichroic filter selected to transmt a

first, a seedeoconznaerd 106 ithayingdudes e figit MBSy W and i seeond jfpe 40¢°emdest i vel y,
and reflec t.her ect £l I I a
enbodinent%n@%@%]3p@¥%£&%%%gpﬁgé %éﬁﬁggﬂg¥%ﬁ§@%%; ?F%%ﬁ?ggﬁ%wﬁﬁé'gpgadband
mrror can be inmedi ately adjacent the respective prismface, such as
coated directly on the prismface. In one aspect, the reflective polarizer
| ami nate 490 can -36-



conprise a polyneric nultilayer optical film The col or-selective dichroic
filters (710, 720, 730), and reflective polarizer |amnate 490 cooperate to
transmt worrbhioseesiii ght t hrough the fourth prismface 1@0T/USa@k/opDl ari zed
light input is split into a p-circularly polarized and an s-circularly

pol ari zed conponent that are reconbined through the fourth prismface 160.
In sone cases, the nature, alignnment, and efficiency of the conponents in

the refl ecﬁﬁth@fdtﬂhh?aw ef eqcarwiﬂémthﬁagtat@ enifted fromadiret, potcanst zaalﬁladhlr(l light |

el liptical |3 Qnbinad |
one enbodl%éﬁF %gg# JQE%*%gﬁﬁeac rg%é?%gbmgggk€ﬁ§ggkgggé%4 'Rer @%0 IS
a quarter &Bvenmﬁkﬁhﬁeﬁmﬂ$Oﬁmﬂ@ﬂﬁﬂﬂﬂmﬂamﬂmOXInately 45 degr ees to the first

pol ari zation state 1 5 Accordl t o_anot aspect,, opt i onal

tunnel 430 or 5% RED40Y igglugesidist r@ﬂe‘fﬂvgrp@lwefclaﬂm&ée S?Qﬂ}}g@% Ei %‘P lé%ch of
the first, ,38c00Mn @R dShﬂlsﬁ]sleH 8Bt cSh H{eccﬁaQ‘goGlZﬁﬁces?éQirst 88%ecodd pHieHs rl'l@ ed
el sewhere. Accord|ng t o anot her aspect, an optional | ntegrator Fean

provi ded at20t hedouatilpad elsfvhed. c&econﬂthSéﬂO?l@GLudeesa stesind rcblediel Iméamtzer e

Al di t t th
desor | bod nesinaftE g SR mL et aRel Bk Rfh el Pt i o7 6

first col ofacdsl dtHrstahd s¥donll prigis €0 deser hb@dcMbddtlS@hRFe MR firdt fldGecohd Where
unpol arized first color |ight 741 exits fourth prismface 160 as p-circul ar

pol ari zed lfeﬂﬁcsttvem@lacmzell luagmaw@&’Oa}RQ kea@hnwmda@ror@obmﬁetaé@erfdlspgsedchﬂtwem i ght

745. (First t 50M ects unpol ar.i z e 741
Chrotdn £1Pe ST RURTf 00 o FRPS PR LRI TH). 140 oF B3RO0 #0 g
first pri ssmbf;vaciﬁ FIGM4. Arﬁrartﬁmnd afflceot i1 VR @@hs@bsea@rdjdcammedxﬁl AR fagd i s
split into reflected s-circular polarized first color |ight 743 and

transmitt ew%oéﬁqcemi BBS;ﬁ'@parané agcqond broadhpngt reflpgpe 1 18s drppsed @disgent first
s-circul ar Lk »ight 743 reflects fromthird
coIorseIeé??@gﬂﬁ géﬁégéﬁvter 0 changing the direction of circular

pol ari zati on, aﬂcﬁrstl’ahéla@e@in‘d wakleagthi-setecpod Bilterz@i 10, a0t dispidd faeing theul ar

pol arized |rst c ht 74 efl ecti e pol ari zer_ | am nate 490 as
trandi tt edrspRraym %& A?)b ag 33 ?4(5%#& fbvayq ?ﬁgﬁh— Qetivg At %ﬁﬂ)&f ourth
prismfac edlﬂ-&ge@ﬁac §Qh5 %ébﬁ‘di 81%}11 %dezﬁf@ o%ﬂesﬁrs%s) Bod.1 Bith ot ﬁEE{ P! t ed

p-circular polarized first c exits reflective polari zer
| ami nat e mthnéwaedblsgth{sdmtbredﬁtﬁwﬁdlﬁ; klﬂﬁrlmﬂQ)cmhlxr\gwigr-sdh@:tldﬁ debtdion of

circul ar PO | ari n, and I rce ts, r ctive rizer Ia te 490.
P-circul ar lf)%l lrzei?t?ggo eyt %ﬁ]fs “/(Lakﬁ]éligl‘?’%ve eé]\gﬁ]es@f’ nl?tr zer

| am nat e 4QGheafvdIefinaGtRett Sthet Wﬁ%lé{gtlﬁ)@ﬂe%frhﬁ@@fflglﬁtsqn bh@mm&;ﬁ& and passes
t hrough fourth prlsn1face 160 as s-circular polarized first color |ight

745. 20The pambedimcnt, ersb o theowlarsclective dighrote ftdrs ambﬂvetbéoadb@@rmms van be
reference c 7 fourth
bri am 1 acanuoaely st HOBSHEE pAGA REC 8N £ Shaa birgy by pfigh e
s-circul arInpmbaspeb@dhé@ﬁeaebeq@ﬂ@fzei 1 Yhtan ompriSes @a@mdehg tulSRYECH D0
injects u folarized second color light 751 through first col or-selective
di chroi c fillter 710, enters PBS 400 through first prismface 130,

i ntercepts refl 9 r cted
s-circul ar poIéﬁ%&%gﬁggg%ﬁgé%%P%H@ﬁhaﬁkPQ@BP%%ET9¥2§§§??%%%hﬂﬁgpéggrﬁ

pol a2b zed EE@QWMdmﬁkmnvép@hhm%5ﬁnmﬁkﬁB@mBQG’&x@em&wmamnﬂmhabﬂmawdé@hond
color ligh re ts fromt el ec ichroic filter 730
changi ng t @U@ﬁﬂ&‘c{o PHfﬂmcf?Qeé&ré{)qu@Sa}%? Fngkriz %ﬁghtﬁfwd%mn}t%mpecu ve
pol ari zer ﬂ&éﬁ{é@:taﬁd 499 c1r'§ulﬁﬂ§z ﬁHl'aﬁEed%Hn%dn%ﬁtd ﬁﬁ%%@u&ﬂ&%’oldrizg@korﬁﬁ&eﬁ%“ ts
reflective polarizer |amnate 490 as transmtted p-circular polarized
second coliscohveglet tysa; pomeézompmtemmemltlpg irs arpfpebeized Oorabinpd outpoul ar

pol ari zed seco 7 tted p- ci,rcul ar olarlzed second
ol or 1+ ghbrers T Rudh pefdasel oo, JPANT BLioriSiie e oBt. PnRERE §54 7 om

br oagpand dFicknty ditfle 6ha ?ﬁleﬁa ih e GheaRkipehrRbr Bhfifidd ﬁlrap@és@rﬂuz ghen, and
intercepts reflective polarizer |amnate 490. P-circular polarized second

col or | i ghiolabatiex [ites, ollgiticaker apsulgn) efithe eambiaed hghteasslpacrhed ctseberce dn
s-circul ar polarized second light 755, and passes through fourth prismface
160 as s-circular polarized second color |ight 755.
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The path of a third color light 761 will now be described with reference to
FIG 7, where unpolarized third color light 761 exits fourth prismface 160
as p-ciroubariopsbeni zed third color |ight 762 and s-cir earars2@olos4oz ed
first color light 765. Third light source 760 injects unpolarized third
color light 761 through third colorselective dichroic filter 730, enters
PBS 400 t hrough second prismface 140, intercepts reflective polarizer

| ani nat e 49, cnghediment slgsaribed helowy eqchaetardgr 32 incalprpombincs il 9@ & diarter-col or

| i ght 763 s zCl ' ' . 2.

Tr ansm ¢t en . ST Paen G Bt A GHRILBR BUERTo Ut A ERLSbh Bl K02
face 160 as p-cAcoudiag tpalalidragstct, ahbgtiomd] dight tugind 436 8r aiRehblatedenses
s-circul ar, polarized third, color ljg 763 reflects fromeither first or
second col GPLARMES e e Rovidg fer qorh PEﬁ*e (ﬁrato%ecqug)ani Huslgi g sereesdil ekt i on of
circukar pplsgri i I p I i 1 ami; 90.
I T B e N D Sy

| am nat e 480 baprovidetsatithe edpw-aficobulcambimet arl0z edddshiibal awivdierd. i §latordtug,

reflects from broadband.mrror 770 changing.the directiqgn of circular
ol o vot 1 B AR ARa iR SaRhe et et S b s B R b ot ar
pol ari zed dhahiptt, Gothaefkd@bto Fift eexits reflective pol arizer lamnate 490 as

reflected s-circular polarized third color Iight 765, and Fasses t hr ough
fourth prism f atlke paglpobs fisst eplochighirl 1bmall ngedetdebarbed mtidureteargier tyBEI. | n one

nmbodj fi T Lkgh ' | , I (- [
ed 10 gnt. Vaiefr Rl Red PR b ok 1FL Y ol pgRE TR ORIy e o

enmbodi mentp-pblafisdd 66t aﬂ@lelli%e@tl 1 ¥ardi fOOFRipEisthifhdeer607 dDsdcBn@PBS A 0N (gr een

l'i ght reflectlng and blue light transmtting dichroic filter; second

col or - sel eRaliizsddirgtisplardighi |y 720 is a green and blue Iight reflecting
and red light tgansnitdll aiefe) i ; ' | of - VB

G chroi c 111t ert PAGEpehAg ARG uipeldrEied AR EpIoRipfh A0 TRoREN REY bR
transm t tistpcdietichioic fiitértidn 0, dntere fiest RBSeA0, thdoliGh fidst paisma ficpl 30| eversapiemat i ¢
of an_optigcal element confjgured as a, col or. conbiner 800 that i.ncludes a
first>PBS fébreglﬁ%rwg pgéaa@ﬁafagg@tﬁé_ > AN YL LENBRREH U gbBPE Z%h{&%e % th a
vari ety ofjdyi 9o SQUCABS RS- HEAE PG BIFQWR: Gight'Rizpat hs of i ght rays of
each polarization state emtted froma first, a second, and a third |ight
source (840, 850]ra8@0ited pepoddronas first cBloGligh, 1 143 emvs Brse PB&r09 thriohglsthirdt e t he

function of .the various conpo f . col or, .conbi ner , .First PBS 400
el udes oPris B Tt Rae DS A8 Skl P tse 1gRe M EER AN ot

pol ari zat | RRc&hatRlakPer latifROSRY, LRt VaeRMiRed 8 fERBALr fA&E®RdHrstidolorliigand
second prisnms 110, 120, as descri bed el sewhere. Second PBS 400" includes a

secoR@d reflldét iPvarqutar @plariged fieshiolar ket dd4S wflegiidtpm scconé broagdandgwireri zat i on
state 195, @i\S e t n the.di - e fi co rj. Sns
thor 1551 AySRERnt RELRER LI LA ORISR PRL

di sposed admac®nsod And & Rflt@ed A& 6irdBi potirize€ €iedd dolBBHeKt0Q'46. 8ndrcalasecond
broadband refl ector 880 is disposed adjacent third prismface 150 of first

PBS 400. Adlarized fgsigolor dighbhldtovialieatehignrirstdirardbpyd misrpt Bl70c89uging20) are
di sposed faci oI 4 £ - third
mavelengtH?E%Pg%%P@g%%ﬁﬁpgpgg%gﬂpgagﬁg%%%gg&Fg%?%%g?ﬁ%ﬁggggﬁggggégﬁ?#ace
140' 26f t hearsmitonicisPB® 14@R'd. firiaolordight hiet 7 whish ¢xisseseood] PR$1d0@’throdgh

wavel engt h-se] ective filters (810, 820, 830) can be a color-selective

di chroi c fiopftkprigyfacs to transmit a first, a second, and a third
wavel engt h spech i dfs-dit@i polafiSREREst YQbYligRN445 RIBGropt 1y defore! engt h
spectruns of light. In one particul ar enbodi nent, each of the

col or - sel esstdctive dicbtonofilterf 1130 shanganmgitht dec@rovadisamdanpelanragion aamdbetercepts

i mredi at el di;acent the r ect i ri face as co directly on
he-pr i om BREENSTR R nelitEel BRRSS hIF, Selrifh Si%ysi fiv 8o 168! B ebiBh e
pol yseri C w@HkétivedoirizePhintmtc $90 49 trabdit€Ql (PpolaLr R SV@ISH 1R i 44, Khidher s

(810, 820, 830), and reflective polarizer |amnates 490, 490" cooperate to

transmt clomisismest DBSyHI0 thrpugh dovrtherisnoface A6Qri sm faces (160, 160'). Each
unpol arized light input is split into a p-circularly polarized and an
scircularly polarized conponent that are reconbi ned through the fourth
prismfaces (160,

-38-



160'). In sone cases, the nature, alignment, and efficiency of the
conponents in the reflective polarizer lamnate may result in sone

pol ari zatworzo(o/oseest el i ptical or circular) of the conbipa@wskeogls492as
descri bed el sewhere. In one enbodi nent described bel ow, each retarder 220
in color conmbiner 800 is a quarter-wave retarder orientated at

approxi mately 45 degrees to the first gol arization state 195. An opti onal

retarder 225 cahhdratiypEpensend eeler highttldel pallpew bsdesabedsad refesmee 16BIG.. The
optional ret . - | { } i]:ters. ( ,
et ecti ve parar s trizEfiabad EEhinas) KNG bhidiReci bl DA
880) coopedsgt-poltudzddrsatsid dola@rligho yidadndl fomeapripo faeilsat oforcatidlRBS 400° a8ach
col or light thr.ou(ﬂh the fourth ;)ri sm faces(160, 160') of the first and
second PB-PAlguzedseend colaydight{ ikl y. I'n one enbodi nent described bel ow,
retarger 225 is artbuNave - Qf 8 apRraxys mbely 45
degregs to the %]&rogdty ofsg}l%ilggat ?%ﬁﬁﬁgﬁgol%z.@@%%tgo?g@% Qg a)rsmt hg]r&?é aspect,
an opti onadecdn ortsghavale d8broor fikiersldAn) enges bifst PBSsHS thmwogh Shopwnymdase be

p dyttl y
provi ded f each of .the first, second,. an hird light sources (840, 850,
B50) . “as oL e e bt s e SERaT TS Sahorrics i Bue FORTER BT ona
I nt egr at or pdi@izcl8edin@\coRR tight 1 sRanewRittedatcikl @ oA 886nPer Asht
descri bed ‘el sewhere. Accor§| ng to one aspect, each light source can be any
of the |ightS3sources described el sewhere, for exanple, with reference to
FIG ;6. The path_of first calor |ight ichl. no ribe L t.h
reretTnce o pi EeRtm e piulierfSy Ricond 8o Tl MsgieaPO b B R et bl ¢
pri sm f acepris®dfaeé 150,redterPBSoOPB 8 S0PTHhrstigh aliirdpdigh Fzed 501, igércemb Scohdl ght
842 and fourth prismface 160 of second PBS 400" as scircular polarized
first col dicflpstiyigtpoBuizer pdnagphd b naid iy franteiftedaye-cireylar priprizzdsceamd sglos t he
circul ar i | i . S- ri 1.1 8t I
o pol ar 1 ze Pt 56 ol Ol pd iRy R0l R ih! EfssTehRts o Aedibndiiang
i nj ects unpotarlil3@dhdnigirgt the direstioniofleirc@ddpdliniatigh, ihicr@ptscotomdsefl@tive ve

dichroic filter 810, enters fir PBS 400 throygh second prismface 140,
it ol ept SPHFHSE Rrgbyiecry vaéldp%r%fEFt_f S P& HFHAE @3%@9 Sasadicelas fieht % >
transm ttegd qre 'rpbféﬁké’c{ se@@ﬁ@édl&el‘?ghlft !15 ﬁe% reg%lét@ Front B8R bRAdL AR RE 1 46 ed

s-circular polarized first color Ii . Transmtted p-circular
pol ari zed dhangihg dotdronl afghtulgddpoleniationfintestepBBSce@id-eflbntya gholariaen lamimptd sm

face 160, d .change o s-pol.arjzed first,.. col | i ght 846 as,| ses
thr ough. optorFennBTeLRs fabBrZet Srted cOSHISRITT Lebl et redis KBSERPar  ze
first col ofhrdugféu i@ Fdcs 16O st PBS 400 through first prismface 130,

enters second PBS 400" through first prismface 130', and intercepts second
refl 8@tive pol ak¢fasted sagriontir golpgecd segord eaden light d b hirdfleety ffon dirdwolasr | i ght
843 exits nd reflestiV i.zer |.am.nate 490 .ransm tit.

et roul ar BERLE By R 2 R PaifiShe BT e AR PR B st anc
m rror 870fishangithg poleizdi lagthdteBOMT S-eirtwt gulafedatdondicon lighhdl S3rdkés cept s
second reflective polarizer lamnate 490'. P-circular polarized first color
| i ght 844 Tt cElegtbedindprizer lagunatey d90hey taansmdiied Rrrplaneed seopnd epdorrlight dk34ed
s-circul ar [ i ' : i second PBS 400" through
fourth prist%%g%gé%@rg{?Bgﬁgsgkgﬁ%ﬂe%g%pgfsl%gfgeﬁléz(%d first color light 847 as
it paSses t hrouble ot oo thirdgpobortight Weodewil latosr bedes2@bedMigh pedtdenaf tod16econd

I light 85 1 wil be d i b i th_ref I 8
Cnpol ar i 2ok SDEBHTEBY GPY INTGHOBIENEL S A BRTCREF SEboor BRSNSt pes
400 as p- Caisﬁﬁ%'o%%%@(ﬁ%%{dic%ﬁg IRAEPIR 0 90rH pkh 1883 6016k LA PBPLEOG s hace

160' of seconc ' as s-circular polarized second color |ight 855. The
opti onal oemarized-tivadeoloelightdé¢7.225 changes the circul ar polarized lights to

s-pol ari zed secpnd lor i 856 and p-.pol ari,zed seco | or. l.i.ght 857,
" ebpect vely. - chusnihowes $0in EuaneirRe Byl TERCDE 3BisBhn il o,

11 ghgo851 ddnsrodelatiS@ERNiCOIAT136) @edrt ¥itst PBSM0VItErolibh §ROon@BHsm Eieer4d, f i 1 st
PBS 400 t hrough second prismface 140, intercepts first reflective

pol ari zer intrgapsst fersugfectidolagizeplamingti3Y), apd wsipiit méaitrpnsalitedp-aplapetdar i zed
second color light 852 and reflected s-circul ar polarized second col or

| ight 853. Transmtted p-circular pol arized second color |ight 852 exits
first PBS 400 through fourth

-39-



prismface 160, and changes to s-polarized second color light 856 as it

passes through optional quarter-wave retarder 225. Reflected s-circular

pol ari zedweeowmdesol or |ight 853 exits first PBS 400 t hiromgis260006492pri sm

face 130, enters second PBS 400" through first prismface 130", and

intercepts second reflective polarizer |amnate 490'. S-circular polarized

second col or Ii?ht 853 exits second reflective1£QIarizer | am nate 490" as
O

t ransni t t ediirpcelor Eghtak1 68 ond reflestedsedishlir polagred thiydcols ight o e dransmyitind
first b . . . . .  zati on,
and "1 nter dopranz @l Eoldf HefNRIIR, HRPPEL"HE Al Pho BT TP MY, =t o
pol ari zed seconRlcfbtadrs-dircghir p8hdizekihird coke digtt I ieBIrelttdtsy/Rompalithed fZstrod am nat e

490' as reflected scircular polariz ecaond col or ].ight 855, exits second
PBS 400" t¥FRfgROIERFIEH VNI Jet @gé&, lﬁﬂacwgwgéﬁr%onpegmcaﬁrzed second
colorslig olﬁ%tiéﬁ, dnl i @&%ﬁ? gﬁ%ﬂ%ﬁ\\&@P%l'aﬂ?é?‘ll%rﬂhﬁ%{et@bf WaMRul£ haladetd 225.

The path a third col or now be described wth reference to
FIG 8, whbird colopbibhirllbdaxithiirstrafeove pdlgiver 86dingx 398 a$ wansihittpd psm f ace 160

or i sm 1 ace HE g b was oo™ HETRel b dhape bl Ointr A cusRor
l'ight 862.scih@i PBS 4otrahrdugR kRS dpﬁ@ﬁ/ fack 5@ GRS infet&epiROEIRSrcBSV JoldH AF

pol arized lights to p-polarized third color |ight 867 and s-polarized third

col or | i ghtem8e®; 39 s Pepelanieddthirdigplod lighighit4 saiis sesodblicafieaqadartagpol ar i zed
third,color I|igh 61.thro third caol orselective..di icafilter 830,

ent e18 cecBmlBEoG a5 iR Leln S SR FE BB TR e i S ona
refl ecti vesepeddroddyant aitirdal E80ADAngin@ e difecEdd bf citddla® pblaginstion, hed
p-circularpolarized third color |ight 862 and reflected s-circular

pol ari zed Wreptscsrid neflegitvedeburizay lapmante 3UY. B-diculag pakaripy hird £eler {ight g
color ligh . exl . - h f LA f . .1 and
changes tOf%gg%pgé#%g%ﬁ?ﬁ@?ﬂi@%ﬁg%?epahgéggg %ggﬁ%ﬁghg@ggﬁ?ﬁggﬁg%ggg¥%onal
quar t er - wasodorrlggha the, rXRots fRe lfiest heshdbarad matdrar 7@ ohaigipetic theetbnadl or | i ght
863 exits second PBS 400' through first prismface 130 nters first PBS
400 E?}r oug‘HrcPfaF §P£HW% ’fné?féely_fégﬁco%(aﬁfﬁeﬁtﬂ‘éerﬁ%ﬁ@f Fain}lgﬁte ?’3& é’&fsi %?féonpﬁiol ari zer
| am nat e 49QcctReGold kA5 &d nhimitted 84 ?—rpoialrigm 3@ oRFIight T1675hnd
reflective polarizer lamnate 490 as transmtted p-circular polarized third
col or | i ghaxit8B8dgond PBSeH10s tHrpogh ®edb pdsinrfacdldidnds pipolaoze@Sirdciobmdighy t he
direction of circular polarization, and intercepts first reflective

pol ari zer %ﬁﬁnate 490. P-circular polarized third color |ight 864 exits
first reflective d@eletbodient, st 14801 BS ik Bfcanhedesomaicofdlidnt Pol1asi zed
third color Ijght 865, exits first PBS 400 through fourth prismface 160,
and ébhangesdiighty apdthandi cotat light b 1ds esen lighhtA®@eMiag ta thispazhodimeriy fgisgh

opt i onal ter-wave. - er - e pent. fir c r |ight
a1 15 r od Rrghicc G TR ARG 19T *aRERSTIRH (e Lo c " (1 81

| i ght 861 trasait€ian dichedit filtde ceodi Relot-Seltdtive didrpoidifiRnt 12(f is aSdreen and blue
colorselective dichroic filter 810 is a blue and green |light reflecting and
red |ight lighireflacting meyl wed dighbirenspyifting dichgie Aiffar: epfl Srirke@laciclesdvedishod ¢
filter 820 - i : LOG: 1 r mtting
i chrof o £y 7Y SAERRRA T eht APl SOk L0 AR iRy ARkl AR L
and 2&d |i ght rlafsoectcasty, lassthan theee ddl@htcat baoenbined mpangiofhitcodboveéi | ter. I n
one aspect, FIG 9 i .top view schemati ¢ of an optical element configured
as a col orRRAMPAYS- B0y Odfrﬂﬁ}ttfhg@gfgbaﬁ]ﬁrr%@%&@ '%ow%é%teéefg%@eﬁabbss

400" . Col %el&ﬁ@@hfeﬁfoicgﬁﬁer?&%}io%l SR Guitel, And@ 1 ¥RV oBck 1Rt id dcalol eSO GRR @S
descri bed el sewhere. The paths of |ight rays of each polarization state
emtted fraowesaaffourttoler lgghe Orod shawr) canbb bd iljegbd indothegelof @4@pin@B0, 960)
are shown in El 9, t re.clearly illustrate the function of  the.various
conponent S0 bV ot tGgE e fopr el fger e ARt 4 RobPepFect | ve
pol agpzer thragdvaal eniF8P(iepreheslad Bptidial fi%ﬂt&ﬁn&ﬂ'aﬁﬂ lZ@drttPRgl s8ir8e ¢8Pbe

di sposed between the diagonal faces of first and second prisns 110, 120, as
descri bed #@tangoshbremamc siellapBstheeoher light sotecss.copsionddght emnelstandeolpst ari zer
| am nate 390" aligned to the first polarization state 195, di sposed between

t he di agonal faces of first and second prisns 110", 120', as descri bed
el sewhere. The first and second
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reflective polarizer |lamnate (390, 390') each include only one retarder

di sposed betweenthe reflective polarizer 190 and respective first prism(
110, 110'woabh10rB®s81400, 400'), as shown in FIG 4. A fi pst/tsaemcdetond
wavel engt h-sel ective filter (910, 920) are di sposed facing the second prism
face 140 of the first PBS 400. A third wavel ength-selective filter 930 is

di sposed facing the second prismface 140" of the second PBS 400'. Each of
the first,scikstivhdichmiaiikersr Howighetlenwlestize lishrai Bltern eflegts figsg pocondzpd  930)
can be a ¢ - - [ ' ' ilter gelected to transmt a first, a
second, aﬁﬁhgC?ﬁ?Pgﬁéﬁ%@ﬁ%%%?hggﬁg%fpkﬁﬂl F'Iight, respectively, and reflect
ot her wavel engtln mpespact GO 11A-dPH.ard schometipaictvs ot h procesdfod fabveishtingeach of

the col or-se ive dichroic filters can be i di ately adjacent the
respect | vep%“% T %ﬁt_:l@,clug%weggcta@d@war lagemt%% Fig 8y Sglﬁfvﬁ Gk AriTone
aspect, they s%%gh&%d' iHe fﬂ%@lbé?hrgtg&l}‘isﬁﬁf‘uﬁﬂ MALSLARY gw‘?AnX L1180 M bARY er

optical film e color-selective chroic filters (910, 920, 930), and
refl ecti veprpol face 240, and mifivsitddagod8facSB¥P batwopethamme Adhird evlemsdeativnbi ned

i ght through t f th i,smfaces (.16 ")., Each unpol ari zed | i ght
nout 1o sl 030 i ssBledbARER alie e Bl SR S mponent
The s-ci r caitiablofilRel6a0 iZ@d VMR ERbnd Prisi R4 The sétold RAY BitdZ@br
conmponent resulting in a p-golarlzed conbi ned out put through the fourth

pri sm f aceslectisodichmic filterp A2@,30, cadwsoated @nrilg espectiag plgmgme§ by Ay

ef f1 6hencyyof, (e OMBRNent R ldhd 18 SELLRCLINS R POLALIZE oL ATALS Y

resu i n 'S5ne P Vart Zatt o &UI e OIS B 7 CHMIET IR Fcu]il’gpﬁl ot & AEY¢8hbi ned
light, as drgsgifiedagimeshend. thd ikonen epiadhdRsive (8sEe B3 DRAPSiRWongREN
retarder 220 in color_ combiner 900 is a quarter-wave retarder orientated at
appr oxi mat épgenakfage d3 > eEhe epticakbadhicsive layer 310G caatbesny khawve opos aghasiies - wave

tard g . ‘ . . 3 st
and second BTy H6GRA S RGN b b hote RhicRAN ARRRe by adiis et L e
retarder 2R5adiedrosrtheinedlyi cuecddidabeivisc filters (910, 920, 930), and
flecti | ari | am nat 390, . 390 te t ] t Ci I
ol af§zat 1 on st B 2BRTGH A TERIERNIFt A esEhah B HESHOHBINY Wet RedThar
circul ar pplagiszatd-on Z%%gﬁ‘be hil SMRe eahadisnRaLivdgscEhhad feh QXV? qﬂeﬁJtJr-‘ vwave

retarder 225 is orientated at approximately 45 degrees to the first

pol ari zat i wavesterder, 196 thadowradingf thoradardethe poaspedtas danrcdptiabnato the it
tunnel 430 or assenbligs of, | es (not shown) can be provided for each of
the first,? é@%%@,prﬁﬁhﬁﬁ‘ﬁ]rq’g’ ﬁlght sources (940, 950, 960), as descri bed
el sewhere. AccoFdi. NACtRoROOM HRicabsRREHve c@zﬂir%my() idosdd$reME #rQreteidr D20,
provi ded at the output of color conbiner 900, as described el sewhere,
Accok@ing to on@@sdgEtShowaemeﬂchm pelanzas d 98 dippedamthepptidabadlicgive cedingces

descri bed er for _exanplsg, . .With r r 10 : ath of a
frrst ool ot e EppfiaTh Bttty SLEL SRR pll Berleed M b 6 “Wnere
unpol ari zegdsdvhesd, as®thersidv-ghils i9gckitetict 8s Heuitct helpivesthaetrd®@20f first PBS
400 as ppolarized first color |light 942 and fourth prismface 160" of
second PBS 400 Fl§s 13Bshews seeptical adhesige spatinggip) despesedmmytae refleghve sour ce 940
i njects ur%%@zre}é first color light 941 through first col orsel ective
dichroic filter 910, enters first PBS 400 through second prismface 140,

i nteRgepts firskIG. 82F sbdwyesqohdrdtarder 12andispdsed 380Ahe aptctal sdhsphée todtmio

transmtted p-polarized first color |light 942 and reflected s-circular

pol ari zed _erwo'yﬂqe&rg ri%ﬂtcaél@.an?roéwtaf@a%% 184 FeyerS Stchdbidor 1 ght
842 exits JlakiSt-wRRS ARl BromgRobonil br Meiamdbar HotiBneARIdosel el dn el cul ar
polarized Tirst color light 943 exits first PBS 400 through first prism
face 130, tbhaeflpeva polpugird@®l ar pol ari zed first color light 944 as it

passes through f e retarde 25 [s seco PBS 400" 't ugh first
P e 1 e 130 e 1286wt SAAREST adiiRiye 330 Fisbo Rty spnd Pl 42 S s00-
P-ci ggul ar pol arizadHfshbwt a G&doat prik@N0Idding%ithisd pAGAMEL 8088 bify@th

pol ari zer lam nate 390" as reflected s-circular polarized first color |ight

945, ref| et facoadQ.lind @ seesindrdizgenalcfaps, b5 Sobattiea hem; | Adistagivreplgaigiong t he
direction | reul o) ,zati op. ' se .ef | Y

pol ari zer (ﬁ]éa%gkcaf?%rggg%. éo%{egizor%cdﬁ?gfrlrd 0 g{rtf%gcﬁjﬁﬁabi%hecsgg%% ({lig% n? P%ﬁ%?%% ts
second reflective polarizer |amnate 390" as
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transmtted p-polarized first color Iight 946, and exits second PBS 400
through fourth prismface 160'. The path of a second color light 95 1 w |
now be dewortyadassiit h reference to FIG 9, where unpol aPCTas2e00619d7 col or
i ght 951 exits fourth prismface 160 of first PBS 400 as p- polarized
second color light 952 and fourth prismface 160' of second PBS 400" as
ppol ari zed second col or Ii?ht 956. Second |ight source 950 injects

unpol ar i zed dspewd®ncbe eptiqal gdhesiys layen P ghhasiesberdorsssiastiva dichiorg fkerg PEhr oi ¢

filter 920can%%tc‘85%d foh % thﬁﬁﬁﬁé‘&c}a{egf @b@%niﬁg&%g kRJS\%v;&Eﬂ{h@%ﬁ, \ %erid%}fﬁr cepts

first reflective polarizer Famna I's sp Into’trans ed p-
pol ari zed s@aapiy vealuar ddpogifion Xpdttanich, saiitiec t@ding; ftlint Ruligatioppdmirthe dle.second

color light 95%3. Transmtted p- | ari zed second color |ight 952 exits
first PBS %naﬁma&ag #@W&ﬁfmtlﬁ?liaéﬁ?wcéoﬁékﬁé‘fq e é%iaﬂé 7 era&?%% zed
second col 91y} 4 @Rf8% fdtt 4 PBS 11566 irfd in@@reh@ft%ﬁ%liﬂz%ﬂan{?ﬁdté%6,%6 130,
changes to p-circular polarized second color Iight 954 as It passes through

hal f - wave dwtraredelse®Bbre. ent ers second PBS 400" through first prismface

130', and intercepts second ref].ective.polarjzer |l.am nate 390'. P-circul ar
pol ari zed secondRLIOYFeh ?rg%fol%ﬁg%&mn@"@%% 0} ) Rt Yo ay sy 13 i nat e

390" as refdsestdn SopehdiHy PubIRMLAU. S Gththe APPHcAh No. IUDIB0sAP517€f | ect s
fromthird color-selective dichroic filter 930 changing the direction of
circul ar pbtceardingte one aspedd, thatimeseguance soonehroeiztdwith edrapshisiveer | ani nat e
390" 39S ol Lol AL PobaLi2gd. Bre Rt foh Ol ANt 928 exitsnaetand Ll ective
pol ar?zer CaRf At e 898 YRt I AR PR Y p- poal &7 8 g%c%na ceror Y ght 956,
and exits B&6EcIIRIighd Qombihipugsteho Ukddordifig mﬁeags?ecl,aﬂé tid® spqueatalsi zed
second col or Ii(ght 956. . The path of a third color_ |ight 961 will now be
descri bed Twpeaicd @fale st és gt mpeeh @ thapwy appgspeteaifhieeeringiof arajestest imaggt 961

eXit s L ou iR A L AES ARt o SRR 0B0P s B ALK Bl ool or
col or | i ghima@66re akbided. | i ght source 960 injects unpol arized third col or
l'ight 961 through, third col orselectiyv ichroic filter 930, enters second
PBS 400" thr oggﬁl%sééa%leﬁtraw airpader ﬁ%@jtﬁaﬁlml@% _gee§e¥96ﬁahtrmbé@flgvg
polarizer {aedee. $ROthrod by 1fzn® E’(l;mBinin%ts9stEﬁﬁ@$)Q‘g%s§&%sWiﬁe€e®htt hird
color light 962 and reflected s-circular polarized third color light 963.
Transmi t t eghtput apoltani zewntlRD4.dIncaicambodghent 9@ Entexdd lsghs evipntiatlBS 4 BFion

through fouyrth prismface 160’ . Refl ected s-circular | ari zed thi.rd col or
[ ght 963 ot P i Resiomed PRk olEnTR Fublesrrod LR iegRou belec®t o
p-ci rcul arenpecapie e U30d o piloje@bPEPtlds B8 964 as it passes through hal f-wave
retarder 225, enters first PBS 4%0 through first prismface 130, and

i nt ef@epts firsthalightergingepts| 3PP gemprismicnses d 3280 324baed a eafleator gdtarlihzed
third colo [ 6 [ . ty | ani zer 1.na as
frihetsbonl A A gl

Irst or Reti@Clehis ObELCmbvabl€feldt t gipigidde
direction of ci r‘cule;l{mﬁol arization, and rinnt erceepts first reflect ipve1
pol ari zer fosw ahwssmaydor Sprjetad iEnagp o b iy esdlcethicrimagiprsievice dit 0 yedulatest s
col or 11 gre QRE AR B e e s AR PSRl R Pen B bl )
p- polzzr : Zeghstihg ,ﬂﬂon%ﬂ the lPBnglllﬁ_BO%ﬁﬁ intd ﬁ}mejleenim?kdhsﬂwﬁt be félbdﬁlptegw prodhi:ef;ht h941
o3 T2 o SBhirgiet oSt i e A s o PSSl e
di chroic fad4@ri3988nd & RomkoiecaNd 18! EAR diddRbo te{neRlohRY tROGhr Sl dralt
transmtting dichroic fiTter; second color-selective dichroic filter 920 is
a green andflegtelimgpingdeficedd i thyithneusheiag bf tiatlight ssers 181 g 3d8 e 6320
P e s P T
aspegd, Flifroukh thSprdjccR opti @ 398 a1t dceoRf pto® B the abmSIneaeight ticghr ed as
a col or conbiner 1000 that includes a first PBS 400 and a second PBS 400'.
Col or conthavepycigbigckariolselonserbiner (& theaugkoytpyt ragiaght304odihe eecoad
descri bed el SSMHERE o R REN:Rhe!cl §iled X0l cHBEL AR, ZRhEARN TS

m a ndand ir hgﬁ?

emtted fr irst, a Ssec
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source (1040, 1050, 1060) are shown in FIG 10, to nore clearly illustrate
the function of the various conponents of col or conbiner 1000. First PBS
400 i ncl wexow/ishesst refl ective polarizer |am nate 390 aCirgrseaotoossehe first
pol ari zation state 195, di sposed between the diagonal faces of first and
second prisnms 110, 120, as described el sewhere. Second PBS 400" includes a
second reflective polarizer lamnate 390" aligned to the first polarization
stat e 195, fogpsgriec Betaee eilcaévandyinesala eledyediCh ppdthedikg. dBeond pri sms

110", 120 i . ir - T ive

pol ari zer ?gl ﬁggéqgggg%dggg:;'g%%ﬁxgﬂﬁPﬁégﬁ%gﬁgggﬁgﬁﬁggﬁgégsﬁ%sposed

bet ween t hdisdleded eat by asqdolidr other prbROtiansly stoassotdl A ctordte tplons aitdrndth,

110') of PBS (400, 4Q0'),. as.shown in EIG. 4. A broadband reflector 1070 is
di sposed aIPELehtansPisivepaginerderice fabbe Biedsecond PBS 400" . A first

wavel engt h- sel egt I 0, i I : i L ismface
130 01 the 1o BRSS! TR B850, | o

di sposed fraoidwgs ttieres eclontvipte) snpfia dde $vderothag high feffig¢ncPBSca80 polArizdtiond

S50 o7 SR Rk AR PP S R £ o
wavel engt hysiiAed bakgn §plitfeivsth cdfbkbve pORAzer HIBMave B B&sRIVRQ IO 1 SRlcashdev e

dichroic filter selected to transmt a first, a second, and a third
wavel engt hofspelss plimcotentd effsourcedighe dtdditiing] calimaatiesf ¢asepongntysan bavssiddagt h

spectiuns of light. ln o rticul ar. embodi nent, each of t

o o sar o aim Grotind B o REpRatE S T alSR et Bhet Himgur

i mredi at el yeran dgeiRloflcbRiniinnLBElWE el sidhi fi@deligitUeRedssseaat e ditivagetidy on
the prismface. In one aspect, the reflective polarizer 190 can_conprise a

pol yneri c ¢hdliehrpigyelccyity anp funchipn offitngleof igpidegrqed AQLy dosgio HRioE ifcrqased s
1010, 102 - i i-ve . nglari z
faninates %@B%Q%g)pm@%ﬁ%@?ﬁﬁga%gﬁ{?g%éﬁégrg%#%#%ﬁ%hf§%%¥£g%§%ﬁgﬁﬁﬁ%a$%urth

pri sm f acefintidOn tA6EPBY. IiEhe presompalisiosned pblaghingibagutsplitsers filniction ad logta

p- pol ari zed and an s-circul arly po]arized conponent. The s-cjrcul arl.

pol alf zed RIBFIB SR hglg C@Bﬁu@ﬁtb&&&@bﬂa@ 35 Ggrlp%éagéﬂ%%ﬁ 8Rky t|ﬂ@§3+ driidi n
p- pol ari zeg Gesbi ned out put through the fourth prismfaces (160, 160'). In

sone cases, the nature, alignnment, and efficiency of the conponents in the
reflective pol ahltzeighltbaprestng inveytiorelsasibeen dessobed poh aefezatd orpréfierred ,

elliptical or circular) of the.conbined |ight, as described el sewhere. In
one. bnbodi MG BELE THEHSIEN R EaH T ayEr BaIZe158 Iy ENERBITEb00 | s
a quart er - pRVRtdi ek AR deiri@NMremaHe Jiribd R¥pOEL 8L nvdhtislegrees to the first
pol ari zation state 195. According to another aspect, an optional |ight

tunnéd 430 or adslesintharsissfindiepisdallmwbeshammyssivancdbercpizeniagegntsorndeach of
the first ’phsﬁfcgl“pgo%e%ﬂg‘s 33 rir?#e'sﬁ@éiﬁéa?%{l%ﬁa claf Qe t%@?‘&{lde%%oé as &%}gdesc“ bed
el sewhere." ACcoriding to anot hertaspect, anh optlonal "Integrator carr be

provi ded ahodified bythiutrmfatat 0rAeorihgler unl@dtndiatcdRsts chergltsewher e.
According to one aspect, each light source can be any of the |ight sources
descri bed BIR@igALpaEameters seilonth i thoforagomerspeafeaiongnitptached clpyas gigt h of a

first col of,.l1 - ' - [ | ingds
B R A A L B
firsf5PBS EOossskipliquah alid aredtilizingthedaichimgh dgblosddibdeiand fourth prism face
160" of second PBS 400' as .ppol.arized first color light 1047. First |ight
source 1040 i nj g_&tr%felii’_ﬁﬁﬁl aaﬁipfgﬂacaﬁlpp%flteéd}%@n PICGRPropY 3 INGORRABiiGH E?liews&y

col or sel eciobyen i o duifde) [R5 rH0dQulo R RESerl id e RS (R0 nlbrapugh, 17 st

prismface 130, intercepts first reflective polarizer lamnate 390, and is
split i ntocontradisnhihistdastlgsupnl Althaugl spéaie crobddmehis dhve i@aillestdtadedect ed

s-circul ar, pol.ar,j.zed fjr color .light .1043 ransnmi.tte -ppl.ari zed first
ol or 11 griSaus iyt i} of TsBsiaoBY HEStgsot iRl e PElBe Paefehiter <
secopg PBS#8fite &M@%ﬁivhi@nf oREmsihfigERad BO substiik &l oeMcspegeiend refl ective
pol arizer lam nate 390", and is transmtted as p-circular polarized first

col or | i grmb@isentpskgvwicuidadespraedrvishot denagingcienithe soghe ofibapresert ect s from
broadband g nror. lﬂ?l? F@&f&ﬁ%x{‘% ift@&de | 2614y Qlra it iR alRloAE bEAL! oN.
I nter cepts second re CllI arl zer

Ve po
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| am nate 390" and is reflected as s-circular polarized first color |ight
1046. S-circular polarized first color light 1046 reflects fromthird
col or - selwot2owasegisehroi ¢ filter 1030 changi ng directi onPoff/us2ecombear?

pol ari zation, intercepts second reflective polarizer |amnate 390", is
transmtted as p-polarized first color |ight 1047 which exits second PBS
400" through fourth prismface 160'.Reflected s-circular pol arized first

col or | i ghtpedifiagmbetiingatssdisqusspddweamd Teerriore éf is éterdsd dhat fhipdisclopyrebe 1020
changi ng tjhe: dj ' . clr L ari i.en, and intercepts first
refIectivéngg%g%?g%&%%a%%ﬁﬁﬁgaggg%w’-é?&%u é?ﬁpolarized first color Iight
1043 exits first reflective polarizer lamnate 390 as transmtted
p-pol ari zed first color |ight 1044, which |eaves first PBS 400 through
fourth prismface 160. The path of a second color |ight 1051 will now be
described wth reference to FIG 10, where unpol arized second col or |ight
1051 exits fourth prismface 160 of first PBS 400 as p- polarized second
color light 1052 and fourth prismface 160" of second PBS 400' as p-

pol ari zed second col or light 1057. Second |ight source 1050 injects
unpol ari zed second col or |ight 1051 through second col or-sel ective dichroic
filter 1020, enters first PBS 400 through second prismface 140, intercepts
first reflective polarizer lamnate 390, and is split into transmtted
ppol ari zed second color light 1052 and reflected s-circular polarized
second color light 1053. Transm tted p-polarized second color |ight 1052
exits first PBS 400 through fourth prismface 160. Reflected s-circular
pol ari zed second color light 1053 reflects fromfirst colorselective
dichroic filter 1010 changing direction of circular polarization, and
intercepts first reflective polarizer |amnate 390. S-circular polarized
second color light 1053 exits first reflective polarizer |amnate 390 as
transmtted p-pol arized second color light 1054, exits first PBS 400
through third prismface 150, enters second PBS 400" through third prism
face 150', and intercepts second reflective polarizer |amnate 390" . P-
pol ari zed second color light 1054 exits second reflective polarizer

| am nate 390" as transmitted pcircular polarized second color |ight 1055,
reflects from broadband mrror 1070 changing the direction of circular

pol ari zation, and intercepts second reflective polarizer |amnate 390'.
P-circul ar polarized second color light 1055 exits second reflective

pol ari zer lam nate 390" as reflected s-circular polarized second col or

i ght 1056, reflects fromthird color-selective dichroic filter 1030
changing the direction of circular polarization, intercepts second
reflective polarizer lamnate 390", exits second reflective polarizer

| am nate 390" as transmitted as p-polarized second color |ight 1057, and
exits second PBS 400" through fourth prismface 160" as p-polarized second
color light 1057. The path of a third color light 1061 will now be
described with reference to FIG 10, where unpolarized third color |ight
1061 exits fourth prismface 160 of first PBS 400as p- polarized third
color light 1067 and fourth prismface 160" of second PBS 400" as
ppol ari zed third color light 1062. Third |light source 1060 injects
unpol ari zed third color Iight 1061 through third col or-selective dichroic
filter 1030, enters second PBS 400" through second prismface 140",
intercepts second reflective polarizer lamnate 390, and is split into
transmtted ppolarized third color light 1062 and reflected s-circular
polarized third color light 1063. Transmtted p-polarized third color |ight
1062 exits second PBS 400" through fourth prismface 160'. Reflected
s-circular polarized third color light 1063 reflects from broadband mrror
1070 changing direction of circular polarization, and intercepts second
reflective polarizer lamnate 390'. S-circular polarized third color |ight
1063 exits second reflective polarizer |amnate 390° as transmtted

p-pol arized third color Iight 1064, exits second PBS 400" through third
prismface 150", enters first PBS 400 through third prismface 150, and
intercepts first reflective polarizer lamnate 390. P- polarized third
color light 1064 exits first reflective polarizer |amnate 390 as
transmtted p-circular polarized third %glor | i ght



1065, reflects fromfirst color-selective dichroic filter 1010 changi ng the
direction of circular polarization, and intercepts first reflective

pol ari zerwbaniwmspe@1390. P-circul ar polarized third col oPCIriughe0900837 exi t s
first reflective polarizer |am nate 390 as reflected scircul ar polarized
third color Iight 1066, reflects fromsecond col or-sel ective dichroic
filter 1020 chan?lng the direction of circular polarization, intercepts
first refl fzer lam nate 390, exits first reflective polarizer
| am nate 390 as transmtted as p-polarized third color |ight 1067, and
exits first PBS 400 through fourth prismface 160 as p-polarized third
color |ight. 106&nobﬁa@lhn&ﬁb@dmpﬁmhg:first color light 1041 is blue |ight,
second color light 1051 is re third color.light 1061 is green

an
light. According to &Hisscb ?%’éfﬁ whqug{tercleﬂva}%as ISeEppiRr@re ik tel t er
1010 s a red and green | I
dichr%ic filter; second 8%%%%n§€f%§?@h@Qmﬂgggghgﬁg?%ggée?%%%ﬁfg&gﬁggeen and
bl ue |i ght reflect|n@&anmiuﬂdrkﬂgmwedmhnsnﬁﬁmﬂmgmgaﬁumm&nmuﬂmwkpeand third
col or-sel ective dichroic |Ite 1030 i.s a bl ue a%d red |I% ref ectlng and
green light transmitting YFRAF! OtWQQW%ﬁS“WQ#%Hﬁ SUPBEPeNEpar i ?s a top
view schematic of an optigabnehpimntfaeonhigured as a col or conblner 1100
that includes a first PBS 400 and a second PBS 400'. Col or conbi ner 1100
can be used with a vzamﬂe@tyveqiolarlzghkansW¢,@empalsln@esf@ﬂq:%eé pelagieaiisnesed
Thep? hs of Iight rays ofmgach yp @rlg &JO@ stat m.i ted froma first, a
secon and a third |ight Sour ce ? Tﬁi P80’ 68 are shown in FIG 11,
to nore clearly ill ushéainah fvﬂef: ol&riyeofs dlipesecatron@teﬁceppﬂﬁeﬂmmﬁgﬁt ®ancol or
conbi ner 1100. First PBS 400 includes a first reflective polarizer |am nate
390 aligned to the first $¢Ithe ﬁefathl dahidieamet angnglgps prrsed il nee Aegrpes
di agonal faces of first | sewher e.
Second PBS 400' |ncludesq§q2§§%%ﬂg g%%F%%865%§%?§§%eﬂ§%?%%p%ﬂggw
aligned to the first pol asanziahédosilipticaat poldSzed Igihsposed bet ween the di agonal
facei of first and second prisns 110", 120', as described el sewhere. The
firstoand second reflective pol arizer | am nate (390, 390') each include
only one rgtardege é{itﬁ@p&@rﬁe&%tf\@ﬁﬁﬁ It hﬁth%?édl%§ll¥§a ﬁl@ﬂd@b[cﬁ‘%&leé@% @&Bftoic
respective first prism( 110, PBS (400, 0'), as shown in FIG
A first br@lmblamigraehllréumw sutfaza dl@omdsqodmdmadjthméhgh@eamrmrpmdmuiafral:e

140" of se BS 400 ond broadhand refl ect or i s.dj sposed
ad acent i Srdapuirais Y B TSNG PPRE d b sposEf it byerE e et ong
wavel engt hhgiﬁ lbesih the sddohdl BEht(behhl @ad thd 28}d 11@11t®e§rﬁ%§ gtlad A€ bNEpprHemhitclpt
prismface 130 of the first PBS 400. A third wavel ength-sel ective filter

113029 s di4pdrgeersiadhanghetfivat, eceeandppndihe thicklightGeon arheonthingt inpRS 400.
Each of the ird wavel ength-selective filters ( 1110,
1120, 113&?4&%?4Fnéﬁ§£ﬁga@§gﬂ%%?lve dichroic filter selected to transmt a
first, a second, and a third wavel ength spectrun1of light, respectively,
and reflect other wavel engt h spectruns of ght. In one particul ar

enbodi ment3 eac?.heoqptwhleelemrﬁrof slsfrady Mherc feﬁ Fefloetivs pelaas” andliange oo Besdband
mrrors cap, gggg I r as
coat ed dlrect a'tlon t §&§F¥§9g%%@§2%Fﬁg§ﬁﬁﬁ gﬁ%%?%ﬁuﬁ%/ p?%@%ﬁTEQM%o|ar.zer
190 2an coangtne@et A gpptoximatety 4fiuddgrdcaangic tophd ﬁﬂt pélatimtion Beatecol or - sel ecti ve
dichroic filters ( 1110, 1120, 1130), broadband mrrors ( 1170, 1180), and
reflective polarizer |amnates 390, 390" cooperate to transmt conbined
light throygh the §alht deREdDMefadh 8%r clf.2, HGthe} corkpdin %’Q R Rfor aRPodddght
input is split into a ppolarized and an s-c¢ircul arl ari zed conponent.
The s-ci r cwl taatl alippoicameiziedhc oifgoe mtercepte i velitacgde p@laleizqnapm andle el
conponent resultln pol ari zed combi ned out put through the fourth
prism face¥P F?@@ae%@%¥§q¥$ﬁ sone cases, the nature, alignnent, and

ef figpencys of the GarvRONEAES olf@lahﬁa wablRCHE ¥ist RO paich1ZRarl RGN ALER ofehe
result in sonme polarization (i.e., elliptical or circular) of the conbined

light, as fstlghitbeemeand dwtrspend llghéhearemibdwrfmmt@esﬂ@qt@ed bel ow, each
retarder 220 in color combiner 1100 is a quarterwave retarder orientated at
approxi mately 45 degrees to the first polarization state 195. According to
anot her aspect, an optional light tunnel 430 or assenblies of |enses (not
shown) can be provided for each of the first, second, and third |ight
sources ( 1140, -45-



1150, 1160), as described el sewhere. According to another aspect, an
optional integrator can be provided at the output of color conbiner 1100,
as descriweaonlmsessher e. According to one aspect, each | ipghtuss@ane®2tan be
any of the light sources described el sewhere, for exanple, with reference
to FIG 6. The path of a first color light 1141 will now be described with
reference to FIG 11, where unpolarized first color light 1141 exits fourth
prism faced-160 BHe gnticakclppatafolaiy 1pwhenchy the destfighthcappansithe pegpand lighsa and
fourth pri o) PR 400 ol arized first color |ight
1147. Fir;%ghggﬁﬁcég?%E&T§§%8@%¥é€§%g%%B%ﬁé?ﬁged first color light 1141
through first colorselective dichroic filter 1110, enters first PBS 400
through first prismface 130, (iptercepts. first reflective polarizer

| ami nate 390, ahtf mlcglpﬁ?memﬁef sl dny rtetne?fCEDBmeatj%rﬁtzléaﬁlt g?%ﬁﬂi@ﬁéiﬂcqnﬁgm
1142 gnd gk Sehfdodphild ClltRFcnPOIBF ifitulAfi fba€ol O |10t 1143, Transm tied
p- pol ari zed first coPor [1Tght 1142 exXits first PBS 400 through third prism
face 150, enters second PBS 400" through third prismface 150", intercepts
second reflective polarizer lamnate.390', and.is transmtted as p-circul ar
ol ar 1 zed T4 r ot Eetttiee] o AL be Bier s LR SbiT eer 11 ght
1145 ref | eRbfinfra08] S0 BeaR GAKBANTBIY Jddokhetdi8AhERABSE D A chiahffdt gn of
circular polarization, 1ntercepts second reflective polarizer |amnate 390
and is refdismsedions figstcliagontlaxt thyoPBS.i zed first color |ight 1146. S-circul ar
pol arjzed first color light 1146 reflects fromfirst broadband mrror 1170
changing direction of circular polarization, intercepts second reflective
pol ari zer $.am MeiiccopdRO! slerthéntlof 3ASHI1 (vBekeASthp rdfcavd Bslarifdr c6ipasdsar | i ght
1147 which exits second PBS 400" through fourth prismface 160'. Reflected
s-circuIaﬂXﬁﬂpéﬁq%@Hﬂiﬁ¥§PU%%f@ﬁ-Iight 1143 reflects fromthird

col orsel ective dichroic filter 1130 changing the direction of circular

pol ari zation, and intercepts first reflective polarizer |am nate 390.

S- ci rcul arl(pol afheqdichi dlahert@if olairhidghvhertidiBe exfldcor tomsptisasefireatband

pol arizer | amnate 390 as transmtted p-polarized first color |ight 1144,
whi ch’ | eavBYT9Tj r st PBS 400 through fourth prismface 160. The path of a
second color light 1151 will now be described with reference to FIG 11,
wher e unpol ari zed second color light 1151 exits fourth prismface 160 of
first PBS U0 aAnpppail alcieed cemposidgcol or |ight 1154 and fourth prismface

160' of d PBS 400 -pol arized . d col i ght 1157..S d
T ght “source 1150 1 ri Bt el AEG S BBR SRt Tt el R diraiigro
second col or-sel ective digdis@iitCa first i@t bddd PerpRAdiBEIEr {0 the FirdPBpud QR fdcBr ough

first prismface 130, intercepts first reflective polarizer I'am nate 390,
and 28 split into traseseid edar-gaestize dichepie Bberhving ovccpndyimputisisacand

reflected s-circular pol ag. e .CO i gh . i t1ed

p- pol ari zed second col or %%éﬁ?d%ngﬂ%%fﬁ%£§$%h t%@%%%%@eﬁ%%%%ghtbﬁird prism
face 150, enters second RBSomD@dpuitdarfacgh third prismface 150", intercepts
second reflective polarizer lamnate 390', and is transmtted as_p-circular
pol ari zed second col DSt fedlsetivermarizor fnipaie LONHBISHE) 2 dgt SHeEHE ROKIBET | | ght
1185 reflects from secondyuaadbandam broted i NANGb RO AE I hGER A8 Of
circular polarization, intercepts second reflective polarizer [amnate 390
and 2§ reflected as s-ci rfiut @flegolegrolaexdr seldspostdaolimerceptght fifst Eght Samr cul ar
pol ari zed second color light 1156 ffl cts fromfirst broadb ng irror 1170
changing direction of cirdithy Seﬁené 1EBthCp Rt ap ARglE OEFREORAR S QRIERY | vo
pol arizer |am nate 39Q;ond %ﬂ%é@%léﬁz‘%ﬁlaﬁﬁnﬁé,&%hﬁﬂsﬁ%@ seqrndacalar |ight
1157 which exits second PBS 400' through fourth prismface 160". Refl ected
s-circul ar pol arized secopdareast dispodcdtbetwicts 3 thied tatartler dndanfottth rafarder,
colorsel ective dichroic filJter 1130 changing the.diregction, of. circular
pol arization, and interceBteiPSicopR f@@%fﬁl%epog%wzgr iszﬂﬁﬁ‘PoP%drﬁoﬁﬁ%ce@g%.
S-ciggul ar polarized secoRflc@ed Aifst hhdEcodd Bght@ehiSrdnh Ertfirkakhiegiveve
pol arizer lam nate 390 as transm tted p-polarized second col or |ight 1154,
whi ch | eaves first PBS 40®latacslaghingte at arhangsls efmppeexématgty, 45 degrees;
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The path of a third color light 1161 wll now be described with reference
to FIG 11, where unpolarized third color light 1161 exits fourth prism
face 160 wD 2hiwespesPBS 400 as p- polarized third col or | ipgmius2a8@cend fourth
prismface 160' of second PBS 400" as ppolarized third color light 1167.
Third Iight source 1160 injects unpolarized third color |ight 1161 through
third color-selective dichroic filter 1130, enters first PBS 400 through
second prism face 14first raflegiorpisoser se that afline iy tg diedirptaafleqterinieagerts390,

and is split into transm - -ar | i i . nd
reflected s-circul ar pol at&llE 2?125(5%%%125 %@ﬁ%%é?lal{ %ﬁ%’%%é%iﬂp%%l#ﬁﬁﬁ%d
p-pol ari zed third col or |deghdesldd?2 exits first PBS 400 through fourth prism

face 160. Reflected s-ci rculf?ﬁ{% pol ari zed tbhi rd color light 1163 reflects

. I
fromeither first or 2$BOBAACISIBLiparey; e adineiogng! tpithe weond reflgior 1120)
changing direction of ci _riﬁ’rélr@eﬁatspcﬁéQéc'oﬁ@}éffé@tiv@%tqaﬂii%}g{&{? b 1 st _
reflective polarizer lamnate 390. S-circular polarized third color |ight
1163 exits first refl ectiapprepomatelyz4y ddgagdsnate 390 as transnitted

ppol ari zed third color light_. 1164, exits first PBS 400 .t hrou third prism
e 150, enters secohucisas: fgsang O R PTG e i he fihnd
intercepts second refl ectdc¥gndRFgétbAR0op@atcRB kIRt BRKirst £rd tROLRbhE Bt hi rd
color light 1164 exits second reflective polarizer |am nate 390" as
transmtted p-circul ar pdicam aredomhined ingo kepmbingHclliptiesl, polasizceé dight. f r om
seco broadband mrror 1180 changing the direction of circular

pol arfzation, and intercepts second reflective polarizer |amnate 390'.
P-circul ar1pol akh agdcal bich@dng eb@pribinght 1165 exits second reflective

pol ari zer lam nate 390" as reflected s-circular polarized third color |ight
1166, reflects from #fipsseolpi-saensiagdichiaie HHerhaymechirgingyt B Clidiwessddn of

circular polarization, i t f 1 i khat e
390", exits second refl egth%\r?feh%%o rg}sﬁg}g;Bg?tgﬁlﬁh%ﬁ%lcggbquggﬁ#ﬁgl{rpsulrtnglﬁa{e% " as

p- pol ari zed third cadd @exohd ghlor-del&Tiyve divtiradx fitter leeagdscPRSl BP0t sukfacqugh
fourth prismface 160" as,. -pocgarized.third color light 1167. In one

enbodP ment, first color |¢1§mse toffans@ity y56019 Kghit bewra permgndigila tothght 1151
is red light, and third cQbofd inp@hlrAdel is green light. According to this
enbodi nent, first color-selective dichroic filter 1110 is a red and green
i ght reflecting and Histefletigye palareaes hintitatagrodipeisimgi acfirsi teflectjvegotavizdr
color-selective dichroic filte 120 i reen and blue light reflecting
o red 1ot transm ot iy RasEhPrE p fipd rthdRRai oot bn bSemyBe
dichroic filter 1130 is afifRl 4elcaRe gobsiztt BRisposdd B8GhtbRY t&Hé’ﬁ%ﬁgﬂt Bdagiht
transmtting dichroic filter. In some cases, |ess than It)hree colors can be
conb?fed in any of the ab¥we asglisedpprakisnately 46 Wegreesrbodi ment, a br oadband
mrror can be substifut r the ¢o . i ve di chroi i .. _optional
M ane tunnel . and |1 oneobbiT e a2 PREGLFplb e Colddeh®ine o8 ¢
color light (not shown) caaradesBispésct deBeded thitd eetirbe @dladbutlrddardes, s
descri bed above. In this enbodi nent, a fourth color-selective dichroic
filter replaces the broadBasieinthe sespng roflegiivespaianzer rligesediedntergeghihe
tunnel, and a fourth lig g (7 ks i.m to
the other |ight sources, %B@%ﬁéﬁbfé@gﬁ@% glﬁrfg%}g,gg%dgge?Sgggé;géggftal{gv%%
dichgdic filters. Fourth aglosf-apetoaxerhately 45 ddgrazs,c filter reflects first,

second and third color lights, .and transmts fourth color |ljght. In one
aspect, FIGS. 12A- 12H&t @%&tﬁéﬁﬁgwdw@%é fleaowd&%@g e e il eR
PBS 1200 that includes a t'h@fﬁ!rﬁ‘%éﬂe‘éﬁv@ﬁélﬁfik&%{ atk 1P108¢ HptHimakchy&s 12A shows
a first prism 110 supported in a fixture 105. First prism 110 ‘i ncl udes a

first prismface 130, a sdgowd: gndi sm face 140, and a first diagonal face

135 bet them A third “sel ective, dichroic filter 630 ] t ed
the 111t prism T aces 190M SR o dbwdi Wartrdirioerrls B wtval iTeFler 620

i's cgated on the second pihtcsdBptsai€® scedfd rebtetivesnezcaatar dgldofcol or .
selective dichroic filters 620, 630, can be coated on the respective prism

faces by any nmeans known appraxi@atght45 dege¢asdi ng, for exanpl e, vacuum
deposition, sputtering, solution coating, filmlam nation, and the |ike. An
opti cal adhesive |layer 330 is deposited on first diagonal face 135. The
optical adhesive |ayer 330 can be any known optical adhesive, particularly
useful optical adhesives can be those which are curable optical adhesives,
such as radiation or thernally cured adfési ves.



FIG 12B shows a first retarder 220 di sposed on the optical adhesive
coating 330. The first retarder 220 can be any of the retarders described
el sewher eyvooosessia quarterwave retarder, and the sl owpPaXits2ab/064%27
retarder is positioned as desired relative to the first and second prism
faces 130, 140. FIG 12C shows an optical adhesive coating 330 di sposed on

the first retarder 220. FIG 12D shows a reflective polarizer 190 disposed
on the optical adhesviesciaghg firpgamBconheecfleatiyegalrizsr E@P&%tﬁsz@d thofrst apd be

any of the reflective polari [ r axis is
posi tioned as desired reI%féﬁ{eﬁgagﬁgo?gﬁgtfgéﬂ%ﬁﬁ %aqg‘%%%gﬁ%\%ﬁtan
optical adhesive coating B3t at spobmdd o klkembeafed etitpticel jaddraed Zight. 190. FI G
12F shows a second retarder 220" disposed on the optical adhesive coating.
The second retarder 220" can be any of the retarders described el sewhere,
such §s a pHar L fe YAKE dGhafideeiid ot BRia OV ARbSedprdsiiy 4 R ACHRE 1S
positioned as desired relative to the reflective polapnz r 190. FIG 12G
shows an opldctat debilvesiiie B8Mgdi thipd gt anrfachadismeahth tramsautaethir@ 2ight berinG,

12H shows a secon rism.120 havi a thir ismface 15 nd a fourth

or 1 sm T ace TG A e gk Sty ien A S RN Pt

col or - sel eghiinkeesting MOfikt Aid Je8nPrbBedtdrscOp@ekcD thaenc fitst, ehaeb S, hdf e 1950,
and the second di agonal face 155is disposed on the optical adhesive |ayer
330. The fthirddighhaam arelcembingd indp elvpwibmnctlicllinsics! @laizedhighe coated on the
third,prismface 150 by any neans known in the art, including, for exanple,
vacuum deposition, sputtering, solution coating, filmlamnation, and the

| i ke. The p4.t ermniad dprigal cAdraes obtladntlil @aklagdhesfuvBeBaaprisafd £fifth vearded ari zer
190, and retarders (220, 220') are cured to forma PBS 1200 including a
refl ecti vecapablaef setverti thasembioed clliptiepd peleripedilight deareombingddicasour ces in
a col or Ih&ﬁ&ﬁ%gqghping system can be energi zed sequentially, as described
in co-pendin ubFi'shed U.S. Patent Application No. US 2008/0285129.
According to one aspect, the tinme sequence is synchronized with a

transm ssive or_reflective i in evjce, i rojectjon systemthat
receﬁél_es al%omT%@tHCﬁ%?mﬁﬁgEg{aﬂgrlgw ?f@mé_ﬁ? BARITIET arRAPTY Y ot em
Accor di ng LeRr@R&1i8ReA in a{aﬁl%xfrﬁdi@l IS PIEREGnSIe td ERER Slrigltidndkfe t hat is fast
enough so that an appearance of f?lcke ing of projected inage Is avoi ded,

and appearances of notion artifacts such as color break up in a projected

vi deo i magf6 are, avo FIG 13.illustrates a projector 1300 that includes

i.ded
a three colr |4©RP%1@E%W%50@91§.§18% 1302. The three color |ight combining
system 1302 provi desy ﬁrs@étﬂ@r‘-gb%ttilvbﬁt&hr&é’ﬁﬁb'rtha@ing%‘ﬁﬁt’fngﬁ?ﬁirﬁ@e,%se(ﬂ tg_one
enbodi ment, conbined |ight output at output region 1304 is polarized. The
conb?fed |ight output at Wwanspita fspliigh be@opcrgsdicslar tortbe gist innyhsuréasgi ne
optics 1306 to projectaor tic 08.,. i i 1] CS 6 conprise
Censes 1322, 1304 aniopgRHERAETIT iR e B REQRPIb S B o e
a lens 1328, a PBS 1330 afishasedjocednsoiit 4 Roseblighd 32am Poendicuior ® thé t he
projection | enses 1332 can be novable relative to the PBS 1330 to provide
focus adjustnent for a prFewtBaUGHEEe:1312. A reflective imagi ng devi ce
1310 nodul ates the p i i . €.l i j ptics,
so that the intensi t§h§¥ f%ﬁ%ﬁﬁ%ﬁ%%glsag%%tgﬁ?@ ﬁ%ﬁgta}r%&g%gg%gjfgﬁgag%efnt o]
the psojection lens w il dieosedadjateatto ofipt mthrde, tvherepr thp ficdt ectaidoage 1312.

A control circuit 1314 is coupled to the reflectjve i i ng device 1310 and
to light sources 1316, 13%8% t%l@%%%ﬁ%ﬁ%ﬁ#%lﬁ tsﬁgqoaﬂlgﬁtbﬂani he
reflective imaging devi ce,l31Q.WofFh,5edneRal a8 defretde 1ight sources 1316,
1318 and 1320. In one aspect, a first portion of the conbined Iight at

out put region 1304 issapnecfleditadpobarider tahenge gjospriomgepctasl reBo@iveand a
second portion of the conbined Iight og]t Qut can be rec cl ed bac intodcol or
combi ner 1302 t hrough out PU$T4EHISERSeS 3G1ACCRF{Qd SecOf & E%i?‘i’iw Tt Meryacon
conbiged |ight can be recyeh@s iDaiGhoscatPinEPbPt 2 GATRIATrstAdIsEEIn@ighoN
fromfor exanmple: a mirror, a reflective polarizer, a reflective LCD and
the |ike. The arrangenentbdap figmthg Best foflefiinG pol@izes lagyiestp pignyangdmef t he

light conbining systens approximately 45 degrees; and
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di scl osed can be used wth other projection systens as well. According to
one alternative aspect, a transm ssive inmagi ng device can be used.

Accor di ngwvocomsd@spect, a col or |ight conbining systempas/use@ensdet above
produces a three color (white) output. The system has high efficiency
because pol arization properties (reflection for S-polarized |ight and
transm ssion for P-polarized |ight) of a polarizing beamsplitter with
reflective pol ari zera half-warasesarfegdisnoned batwpenthe irstaetafdgeandathgec@ndangl es
of incidence of source I|i derAddi tional collimation conponents can be used
to inprove collimation of e light fromlight sources in the col or

conbi ner. Wthout a whkertiaithe filsgasbscebndaiflettivgt podarizet @rirated drd the half-

significant light | osses associated with variatiaon of dichroi¢c.reflectivity
as a function of angle of VIYiFHEIESOUNSEYty SO fhgb e drstppk s sceor gt bgem
evanescent coupling T Frtstbicl Mo JoBmbARA/AEadRAAE Rl PPN
discrimnation and function in the PBS. In the present di écl osure,

pol ari zi ng beam spl i tter spdlammtipostates | i ght pi pes to keep |ight contained
by total internal reflection, and rel eased only through desired surfaces.

Al t hough the present invention has been described with reference to
preferred pnbodARepticl cRlckELSmpltihged in the art will recognize that
changes may be made in formand detail w thout departing fromthe spirit
and scope of the i nvaehst erlor-sahctiye dehrae Witeshaving ahtsempubdurfane dywosed to
expressing feature sizes,, anount hysical .pr rties.used in the
spec??i cation and cl ains 5arn§mtltoa %’ét @é}ggg%%88?63%18%%F%gthﬁ§5%tfu?pélgSlggacf he term
"about." Accordi ngl ya sedoh®&sloi-sellictiat @ithtdic filer ety Bsatond MButniupmtd, cal
paranmeters set forth in the foregoing specification and attached clains are
approxi mations that can vPEPsebERAISE Aseond lght bean pepepdisyar ©0ithe sought
to be obtained by those ski i .art utilizing the teachings

di scl osed herein. Al refgeélrc%%g@gh%ﬁgéagedbl ications cited herein are
expressly incor por atefirshesflettivdyolareice fagriage | dconiphBing aefivisi tedtgtivierpotarizbt S

di scl osure, except to the, ext e(gt they may di regt |y contra&ii ct this,

di sclosure. Although spectfRAsCEAHaEH rsheEdge WA S fiF r e dahty

descri bed herein, it wl Idiglg\osgcpg;iggeir@?ggmwsttl@ggea% atodrnd(jn%perc)f skill in the
art that a variety of alternate and/or equivalent 1 nplenentations can be
substituted for the specidppeoembeti Aediggeesshown and descri bed wit hout
departing fromthe scope of the present. di.sclosure.. This appl jcation is
ntended to cover ary aNpelErORPOHAL MR OB ik de et l G odi ment s
di scussed herein. Theref offaridet dis?odeﬂta@j'zl@&ﬂ td DadcohBrGardis Ghefdik teli8cdndn t ed
only by the clainms and the equivalents thereof.Wat is clained is: 1. An
opti é&l el ement, conpri sitstprdes i disgased &1 inkerewt thetseqanddighhbesing aff4nl angfe dfavi ng
a first input surface, disposed. t it first light beam

per pendi cular to the fi rsatp%?onxg%?tei)uﬁ%%z&saa@econd col or-sel ective dichroic
filter having a seconghlf-Maué resardératighosel s@as&otht Girdt rensidt indths ecend | i ght
beam perpendi cul ar to the second i nput surface; and a reflective polari zer

| ami nate, conprising a réeFladari ve pol arizer disposed between a first
retarder and a seco : j : ' : ' j
di sposed to inter cemJ h%rﬁltélqggﬁgs% aﬁﬁ?%‘e&?ﬁcﬂgﬁ%@tg&eﬁ%{lﬁ%&s}éggﬁ%ﬁdéiﬁtﬁ ¢ Béelgm at an
angl @5of approxi mat el y 45wvaegetedr sooficnat st that fhierfast aaddhd deeoskliginbedmght

beam are conbined into a conbiped elliptical polarized |light. 2. The
optical elenment of clai m#¢ C?@B@ﬁ%ﬁm&aﬁﬁm%geﬂgmaartmf eéhggtrhagg}geaﬁ%e
dichroic filter having a tdudAibApUle surface, disposed to transmit a third
| i ght beam perpendi cular to the third i nput surface, wherein the reflective
pol ari zer is disposed to intercept the first |light beam the second |ight
beam and e third light beam at angl e .of roxi matel y.45 deqgrees so
Chat e tiet  ThqetsalimenansimdBahepyt 1 B PL R i <06 nto o
combpped efoldchi¢ §RhroROtiREr HaQFhglal t8RE inpdit sukfRe ARSposed toat RN a tBfrd GlRi TBadk

wherein the reflective polarizer is aligned to a first ' '
perpendicular to the third input surface, wherein the first and second reflective polarizer

laminates and the half-wave retarder cooperate so that the first, the second, and the third
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pol ari zati on state and each retarder conprises approximtely quarter-wave
retardance aligned at an approximately 45 degree angle to the first

pol ari zatworrosvm@be1 4. The optical el enent of claim1l oPCEIEs2MBe49RUrt her
conprising a reflector disposed so that a line normal to the refl ector
intercepts the reflective polarizer at an angle of approxi mtely 45
degrees. 5. The optical elenment of claim4, wherein the first elliptical
pol ari zat i lght beagp eregfomtrveedsipfost cqmbjped brecanpelatzadiighs Bevyng a firs e lapiaatian
reflects f#8%1the reflector.6. The optical elenment of claiml1, wherein the
first light beam and the second |ight beam each conprise convergent or
divergent light rays. 7. The optical elenent of claim1, wherein each of

the first |jght bean1?nd t he secaond |ight beam conprise a different col or
unpol ari zelfI'i ght origcal ¢lgmegh CPRANSBEenent of claim 1, further conprising a
firstsand second prism ofig:-QfectivPRIAFdiE iie READ St b6l subRBispdRe to
wherein the reflective polarizer lamnate i s disposed on a first diagonal

of the PBS. 9. The opti catransietrrefiist bght beanpedpendielaeiotht fiest igfut ewticee

pol ari zer conprises a pol ric lti,layer tical film,610. The optical

Bl ement of ol i m 4, WHEPR] TPIPHRFIop T diehipe BERA et srethbRNENE AT rror . 11.
An optical elenent, conprdigioded trrdnsisita bR i @R besh p¥@chdichaOiochd i | ter
having a first input surface, disposed to transmt a first |ight beam
perpendi cul ar to the firstcompupuisurpesse; a second col or-sel ective dichroic
filtep having a secondd pawlt, sufiace, | diaRosed Lo brARSMhediageond.t F ot
beam per pendi cul ar to the g%d%ﬂ%)lnﬁu{ T TR S R o R NGRS
pol arizer |am nate, conprdispo’ed adjhdonsh ficgidtodet wehepoh ticifasirefiGpased
between a first retarder and a second retarder, wherein the first
reflective polarizer is disisedp ntsroent Beduptlishhbean prg the sepond hightheary t he
second |ight beam at an qﬂ%k%nggo Qﬁ@8§5ﬁﬁ5§h¥d§%~g§gr995; a second
reflective polarizer |amnate,~conprising a seco d reflective pol ari zer

di sposed between a tdisdcond efflactiherpodarizealahonatt fcongiriaindersccoviaefiedtiveche second
reflective polarizer is disposed.to intercept a reflected first and second
|igh§§ beam from the firstPHEAE 1PQssd gaiagenit 5o Sqooptl Felprderavharein g secqsd

approxi mately 45 degrees; @ehddr$ di@;f'cfs%@ﬁ}fﬂ[eréjé 9%&%&%&1&%@ bdaRanor mal
to the first reflector intercepts the first reflective polarizer at an

angl e of approxi mately 45cdeyl legs beandrom hedustdeflative polarizetileposadtso t hat
a line normal to the second r@&&ector ig%ﬁgggfts‘t e second reflective

pol ari zer at an angle of A SAPRETENYC grees®™wherein the first and
second reflective poj gfe&Bf dispoledad Bt aMde hoendl itd Sl reMdisiasendpisehd ect ors
cooperate so that the first and the second |ight beamare conbined into a

conb?fed el liptical pol ariceeq 1eflgeftve pplarizapat@eptanglglof eperesimately daplegsienhg: a
first color-selective, di 0j ' r i fi [ r

di sposed to ¢ ranam ¢ FRGEf b SEhad RECPRHATEL PR B hE Eeciop .
surface; a second col or - sglopéiatewd thitahe Biscadd tht 8€cond Viighg baarh @EQddehbimgaut
surface, disposed to transmt a second |ight bean1%enpendicular‘to t he
second input surface; a finfost comabipedtlingas pplariagd byt hpepg AdEE PoksFMies| ng a
first reflective polarizey,di sposed between a first retarder and a second
retarder, wherein the first reflective polarizer is disposed to intercept
the 2brst light beam at an angle of approximately 45 degrees;

20. An optical element, comprising:
a first color-selective dichroic filter having a first input surface, disposed to
transmit a first light beam perpendicular to the first input surface;
a second color-selective dichroic filter having a second input surface,
30 disposed to transmit a second light beam perpendicular to the

second input surface;

-50-



a second reflective polarizer |amnate, conprising a second reflective

pol ari zer di sposed between a third retarder and a fourth retarder, wherein
t he secormionefdsedsive pol arizer is disposed to intercepPCrius2eem6d7 | i ght
beam fromthe first reflective polarizer lamnate at an angl e of
approximately 45 degrees; a first reflector disposed so that a |ine normnal
to the first reflector intercepts the first reflective polarizer at an

angl e of appr oxi mat et {rsaBilgeidgcaraiarizgh pmingecompriseg aefértsgﬁeﬂmtwd@éadlzsb t hat
ol ar' zer 2t an angle. of AUPPer HEtal o TR GARR, Skl BEHNIARE R ' T
second reflective pol ari zdispdsadrionategs:pathd firkteight b&im antlths econd lighf beaat or s
cooperate so that the first and the second |ight beam are conbined into a
combi ned el l'iptical pol ara_rti‘ééng]FQEPPprfﬁlm&M@4 GF?TG%H; el ement of claim 11 or
claim12, further comiched AgloifdolfhiRPlaiRl &ehiptSindl LS drchbdiher having
a third input surface, disposed to transmt a thir i ght beam

pe][ Ipend! cul arI to the ][ hi _rlmblatrumuﬂlsgweﬁadfﬁa_pemmu e%qmnd Inegarfler, sv]Ehlemmdtlsescmmd
reflective polarizer |amnates.and t irst and second reflectors
Cooperat o s6 that the f1 SR otisescns nlsitet hacRf Tt DG < o dnelsos
conbi ned into a conbi ned Fdpinh@B) 4@ oédszald 11 ght. 14. The optica

el enent of claim 11l or cﬁ§Fn112, ?Lrthé%éconprising a fifth retarder

capabl e of converti nyreflaetor dispisad do dlak p hne seimap &0 theirgidagtariigiarcepiaties a
conbiped |inear polarized Ihgpt %5. T?e.optical Fl%nent of I%in114
wherel'n the fifth retardef 78 rgﬂaﬁgretp R v%at aPeaflérec?erapglofi%aéegyaé dg%reés’
approxi mately 45 degwe&ciansd first endsdebiidtcflootivd poaizcpnfih@tLandlbe rofiecopt i cal
el ement, conprising: a first color-selective dichroic filter having a first
i nput surface, disposed t¥oPealfswithatdhe fipssend thgecopd dighseegraats mbancd o the
(7St nput, surfece; 2 SaRndeApLALs AELERNEMANTA R Ll Shrbahan o

per pendi cul ar to the’secqndejnput surface; a first reflective polarizer

| am nate, conprising a first reflective polarizer disposed adjacent to a
f!rsﬂ retarder, wherein the first retarder is disposed to intercept the
first 1ighi) beamagdichNgeRan ¥rdiaih 35tr RRATA! nde AR RisHe ARRUSIABL el y 45
degrees; a second reflective polarizer lam nate, conprising a second

refl ecti vescpotiae dizbroidfibpdeehgadhad emut swimesbsmael togtansoéra, thind dighi eatrhe

second retarder,. i i ed.to intercept .a reflected firs nd second |ight
beam 1 rom ety b ERREET inpB ifedhBein i st oo RhgRBCapTire:

appr oxi mat @hynAS% A8 9hEREectaNERdpBRkd sovavané BtaItHEsecdhs PAg ek el WRRMbdahe
first retarder and the second retarder, wherein the first and second

refl 8@t i vearpepmbingé intp aiwpwiined liager notvaizhd lighidharinget Bistierlatzsipesatee so t hat
the first and the second |ight beam are conbined into a conbined |inear

pol ari zed light having a first polarization state. 17. An optical elenent,
conpri si n@2.a fAnsptiedkRmecigkepiiviggdi chroic filter having a first input
surface, disposed to transmt a first |ight beam perpendicular to the first
i nput surface; a secdoitst edpiuelecive dighiaic it%badiﬂtg%ﬁlwf) wpuhayiaggy dispesrddad

i nput surface, disposed tt?%&s;;rff‘trhsmé li t%@ﬁﬁ@grﬂgg ‘@Elapﬁ)atﬂ} B‘F&Hﬁﬁ?&&%e@f to

t he second i nput surface; Irst reflecti arizer Tam ndte, conprising
a fi2st reflective potconderslor-selective dichroic filter having a second input surface,

disposed to transmit a second light beam perpendicular to the
second input surface;
a first reflective polarizer laminate, comprising a first reflective polarizer
disposed adjacent to a first retarder, wherein the first retarder is
30 disposed to intercept the first light beam and the second light beam

at an angle of approximately 45 degrees;
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di sposed adjacent to a first retarder, wherein the first retarder is

di sposed to intercept the first |ight beamat an angle of approximtely 45
degr ees; wozenosgsnef | ecti ve pol arizer | am nate, conpri eCmgisacsacont
reflective polarizer disposed adjacent to a second retarder, wherein the
second retarder is disposed to intercept the second |light beam at an angle
of approximately 45 degrees; and a hal f-wave retarder disposed between the
first retarder and thiceetishigetivrpalaier lagHeste) qemprisingiarsseonshigiledivend
reflective polarizer |am r r t hat
the first and the second §?%ﬁ%rE@g%%g%gﬁg%ﬁﬁﬁﬁgﬁmﬁ%?%gg‘@%%%?%% eﬁwﬁgar

pol ari zed |ight having a ififleatvepolaizeiziatdisposcsittatmercd@.a tfdvemarpddi forad lirshe ment
of claim16 or claim 17, further conprisipg a fhird colorselective dichroic
filter having a third inpraﬁfary&rlf)%éfét,e inﬂ%ep’g’§5@“{@ets?%?ﬁ s ke s i 4ght
beam perpendicular to th i (Tl qﬁ% erein the first and second
reflegtive pol ari zer Ianﬁﬁ%%ggqghgﬁﬁﬁg%ﬁg%%- re\?\é:hretarder cooperate so that
the first, the secomafirsaredlettoedishosedlso ¢t abieanpanag te detfirstedfl¢atoron®reptsbi ned
| i near pol arized |ight h%¥ing a fH{sﬁ goHarizg%ion S ate.119f An opti cal

el ement, comprising: a firste8f &gty eItz Hreinpisiat af fR4IePt having a first
i nput surface, disposed tgpidamadlyt42ddgréstadd ght beam perpendicular to the
first input surface; a second color-selective dichroic filter having a
second i nput surf acea sedongseféagtarglisposadsseithata lgwowmaal to g sdsertneflector
perpgpdi cular to the secand. | apuhe SULLAGSIcRd hishd il GELLY S, b ac zer

| am nate, conprising a fi'rstePer et ™V %oFaY?%er i spose ad}aé%%? a first
retarder, wherein the firglprdematetess dgrebssposed to intercept the first

| i ght beam and t he second ight beam at an angl e of approximately 45
degrees; a second revhaenthefipsprg seeand roflertiz rolarEzshisninatepng the dphand
reflective polarizer disp I .el.n the
second retarder is dispo§%g&?3%ﬁ%?g§2%8tgg%f§g%@ﬂg??ggﬁﬁﬁﬁégmp?ghg&bean1and
second |ight beam from t higahisrasd contfiih@tinto/ecqabiacd fecar palarinat kglathaangangl e
of aﬁgroxinately 45 degrees;. and a refl ector disposed so that a |line nornal
to t refl ector intercedﬁ%ﬁﬁﬁgoggéﬁﬁﬁ“¥@F1ective pol ari zer at an angl e of
approxi mately 45 degrees, wherein the first and second refl ective pol ari zer
| am nates and the refl ector cooperate so that the first and the second

| i ght beandir e Aowobiicedlcimeno camposibgned | i near pol arized |ight having a

first polarization state. 20. .An. optical .elenent, conprising: a.first

col or - Sel ect i ve di ot BICYPT I CtREhibte iHprieting Bt Tpp e diwssdty 1o
transmt a first [ight besdRsRerPERAETEHIBSm Pergeh@ichilaf ftthe ARMinRUElRES; @
second color-selective dichroic filter having a second input surface,

di spééed to transm ta secerdemar-saleptive dishraip 8Hpenaingd secondinphiesusieednd i nput

surface;a first reflectiv izer lamn - i Sl afir

reflective polarizer di sp@%@g&g& tg%gﬁt%gefﬁﬁ%ghﬁggn%é %H&le lélﬁrletloﬁ[ﬁ? he first
retarder is disposed to igteiciapit dubfcd;irst |ight beam and the second |ight
beam at an angl e of approximately 45 degrees; a second reflective polarizer
| ami nate, conprisi ngt st Elsaiive Refarizet lapangel mprisined; iisosdactagireleer to a

second retarder, wherein &igﬁoséc? &4 Rnt to a first retarder, wherein the first retarder is

25 disposed to intercept the first light beam and the second light beam
at an angle of approximately 45 degrees;

a second reflective polarizer laminate, comprising a second reflective
polarizer disposed adjacent a second retarder, wherein the second
reflective polarizer is disposed to intercept a transmitted first linear

30 polarization state of the first light beam at an angle of

approximately 45 degrees;
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retarder is disposed to intercept a second |light beam at an angl e of

approxi mately 45 degrees; and a reflector disposed so that a |ine normal to
t he refl ewbapivosp@ncepts t he second refl ective pol ari zepPCatusasmvangke of
approximately 45 degrees, wherein the first and second refl ective pol ari zer
| am nates and the refl ector cooperate so that the first and the second

| i ght beam are conbined into a conbined |inear polarized |ight having a
first polarization st 8tsereflpgtor gisposggsp &t adine porpal de th@ﬁ&ﬁtrrpg@:t@rrm@r@ipm 20,
further conprising a thir 1 i i fi ing athird

i nput surface, disposed Rge§$%§§§$%£§£%ﬁ@?gk%?%ﬁ@gﬁéﬁhﬁ%@?ggﬁdicu|ar to the
third i nput surface, wheraproditnetefy 45dcgatd; aricond refl ective polarizer

| am nates and the refl ectqor cooperate so that the first, the %ggnd, and
the third Iight beanPaf"ESMAHEAIPALY R RYRdittwTNrHEARC 15692t FHEEHOT i ght
having a first polarizalianrahiiic sZ8nd AMCRE ithri el SLAMRIISHNY: 8
first col or-sel ective dichroi flfter aving a first 1 nput surface,
di sposed to transmt a fiapproNiingtety Hedeprgmsr pendi cul ar to the first input
surface; a second col or-se]ective dichroi.c filter.hayving a second input
sUr f ace, di sposed ¢ OVEFERGH Tk MGLESHR FGA AL PR TIRe De PR
second input surface; a fictsid felibétBBtdo¥erRelsalihaA &l fidMndahesccoRMEAtSI NY a
first reflective polarizer disposed adjacent to a first retarder, wherein
the first retarder is di sppegedre epnmbingt inépa cerhlingd hisgar pplghredleghhhanidgt he
seco | i ght beam at an l.e .of . approxi.mately 45 degrees; a second
reflggtive pol ari zer Ianiﬁgﬁg?p8%ﬁ%$?§ﬁ%%ga second reflective pol ari zer
di sposed adj acent a second retarder, wherein the second reflective
pol arizer is disposed to intercept a transmtted first |inear polarization
state of t¥He fiTFaqoniical elepacrsof shemeRior glaim gt fupdameomirisiig ahgdeolor-
appr oxi mat . : X i.r.St: \: hat | mal
fo the f1rottyor AEERACRRe Byinpithicd Rk Bleo U SRPAER S kiTfy oA AR T0
at an anglerpdndappirox iheahbied inpdbsudtage edssreianic: frssaciordondaiclleatverpotlirgposed so
t hat line normal to Lhe second reflector intercepts the second reflective
pol albzer FaAERdLEe B agiceonst feﬁsﬁww&m@ﬁeyoa@t &5&%&6 SRR AR e
first and tﬁﬁﬁ@i@ﬁt beabds@ed EoteLiRQ) Akd £ 86mbiald Hﬁ‘éa‘?ioﬁﬁge& fi‘?qtfhh{'zi%% tangksgecond
reflectors cooperate so that the first and the second Tight beans are
conbi ned imtloiationsteicned | i near pol arized |ight having the first
pol ari zation state. 23. An optical elenent, conprising: a first
col or-selective dichroic filter having a first input surface, disposed to
transmt a4 irsthd dfdiehl HeatRELREHHEISHsar, 19 tehe7 fior sb, ANBrL3, Sifch@k 8ichd
second col or-sel ective dichroic filter having a second input surface,
di spééed tusfleetepealarizer is abgnrdl tpiadhst nodarimapen patedind ghay retasdarigemprsesnd i nput
surf ace; fi ref tiv Larizer ..l amn onpr.iSi fi
ref|ectivgﬂ@5>§%?§Fr$l.g%o§g§&g%?%§§ﬁpg<%hg%%§Pg§Xrg¥§yé§%?%f 3@@1%)gﬁe
first ret afidepoliszatibsp@sed to intercept the first [ight beamand the second
| i ght beam at an angl e of approximately 45 degrees; a second reflective
pol arizer |am nate, conprising a second reflective polarizer disposed
adj acent - &@econt, §FAf dahen YSHELAIBAE £FON 16911, 96140/ 02RR AT Lheid S
di sposed to intercept a transmtted first [inéar

25 cach reflective polarizer is aligned to a first polarization state and each retarder comprises

approximately quarter-wave retardance aligned at an angle between about 30 degrees and

about 45 degrees to the first polarization state.

27. The optical element of any of claims 1, 11, 12, 16, 17, 19, 20, 22, or 23, wherein
30 cach reflective polarizer is aligned to a first polarization state and each retarder comprises
approximately quarter-wave retardance aligned at an angle of approximately 34 degrees to

the first polarization state.
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pol ari zation state of the first |light beam at an angle of approxi mtely 45
degrees;a first reflector disposed so that a line normal to the first

refl ect orwornvsevisegstts t he second refl ective pol ari zer | arCmatSeoaesn7’ angl e
of approxi mately 45 degrees; and a second refl ector disposed so that a line
normal to the second reflector intercepts the second reflective polarizer

| am nate at an angl e of approxi mately 45 degrees, wherein the first and
second reflective polarizer |lamnates and the first and second reflectors
cooper at e t f ng 1 j i .1nto a
conbi ned I?ggeameo(?ﬂ;fr%fﬂz%éﬁ%}t%ﬁtg nﬁgﬁ?lﬁg&ﬂhglf%gg%’ g@?gﬁ ();g? i %‘;ﬁg%@t@ %.H{ 24.
The opti cadacklrefheetitc pélaiiariigalRAcdio chiast polddzatourstdie radompirdsipagvidesttbt r d

colorsel ective dichroic filfter having a third input surface, disposed to
transmit ab@mf%éq qgHtes B@%#‘beﬁ*%ﬁcﬂr}gﬁﬁ@ﬁnﬁ%% # ﬁ?%irer Rt & igaedat
wheresn thg efdiglleséf agpﬁ)x%ﬁ&tg 4 &Ll Rctd ¥e fﬂﬁéﬁ[dr&@tﬁoﬂ dy.nates and the first

and second reflectors coopérate~so that t first, the second, and the
third light beans are conbined into a conbined |inear polarized |ight

having the,fir olarjzation,.state.. 25. T ptical .element, of any of

Crai e 11 2o, “iaPoniat dghedribgofiiina 11FREN n Baafh FopT Lo ETboRr | zer
is al i gnedig® bdarh cb@priRRlc8hv it @R dRbAlkst @ r8aCh retarder conprises
approxi mately quarter-wave refardance aligned at an approxi mately 45 degree
angle to the first polarization state. 26. The optical elenment of any of

cl ai 1, , 16, 1 19, 20 o] N h reflecti.ve

or afizer 1" ai hsdtptstemitot ARy efuinbiaty T e Shalohaf BaehTh ofheit foct
conprises1@gmbemh@&@pﬁquuﬁﬁheﬁtMﬂMﬁn@@hﬁtaﬁmgg-aligned at an angl e between
about 30 degrees and about 45 degrees to the first polarization state. 27.
The optical element of any of clains 1, 11, 12, 16, 17, 19, 20, 22, or 23,
wherein eagh r o SahiHFIBALAGIARY of Safl ANES 601 o, b5L2DRL 3 irgfdion state
and each retarder conprises approxinately’quarter-wave retardance aligned
at an angl @ngfrisaggpr oxi mately 34 degrees to the first polarization state. 28.
The optical elenment of any, of cl$ins é, 11, %2, 16,. 17, 19, 20, 22 or 23,
wher &P n each refl ectd (et pil apqeond piium Kiipy ey palapizingdepgisaiiiadPPh st ate,
each retarder provides fofhlehWeenPRHeqEfatRd 1ahffatd $9di§HRePbn a first
retardance, and each retarder further 1s aligned at an angle of

approxi mately 34 degrees diaganakoffthe sirst PBISanndzat i on state. 29. The opti cal

el enrent of any of cla,ng 11, 12, 16 7, .19, 20 or 23, . wherein each
i ght bean1conprisesa%%ﬁﬁ@%ﬁéﬁwﬂan%?éﬁﬁﬁgiéS?PBﬂﬁﬁﬁaVé@e§@he*ﬁ@ngptica

el enent of any of clainms diiectih polizeddmided isspodedh orPd scédnd WRALHRI Bf BRCH
| i ght beam conprises a different color unpolarized light. 31. The optical

el en8ht of any of clains seeondiPBS16, 17, 19, 20, 22, or 23, further
conprising: a first and a second prismformng a first polarizing beam
splitter (PBS), wherein the first reflective polarizer |lamnate is di sposed
on a first3xdi agbiwedptiehl dl&aedtiof shy PBSainand , a2 tiw, 17 13nd0,22 eu3, wHeEdis e
formng a second PBS, wherein the second reflective polarizer |amnate is
di sposed oftskredlegtbedolarizgonid the pecopd reflesivipppezer gach comprispgipelimeicenent  of

any of cl ai ;i Zoal & 17, 19, 20, 22, or 23, wherein the first
reflective p&ﬁi%fgé?aangnthe second reflective pol arizer each conprise a

poly@®ric nultilayer optical film 33. The optical elenent of any of clains
11, 12, 16, 17,19, 20, 22, or. 23, erein ch reflector c ri ses a

br oadband - r r oFhe epiicalclengryof ey ﬂh@mscldnﬁﬁ% 6 &0t PERT WIcERB AtChof
any of cl alefBctdy cokdprist€a bfRdbahé mirror.

34, A color combiner comprising the optical element of any of claims 1, 11, 12, 16, 17,

30 19, 20, 22, or 23.
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19, 20, 22, or 23.35. A display system conprising an inmagi ng panel, and the
col or conbi ner of claim 34.

WO 2010/059681 PCT/US2009/064927
35. A display system comprising an imaging panel, and the color combiner of claim
34.
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