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" APPARATUS FOR PCSI TI ONI'NG OPTI CAL PRI SMS 3 January -2003 (Continued on next
“page] .. (57) Abstract: -An optical assenbly (11) is formed by indivi duaIIy-

. posi ti 'oni ng a plurality of prisnms (15) using nechanical reference

- surfaces (19) which are associated with the prisms diagonal (13) and are.
~preferably fornmed by extensions of a first sub-prism(17A) beyond a second
- sub-prism (17B). The mechanical = references surfaces and a first side of

~ the prismengage fixed nmechani cal references (23) associated with a

- housi ng. A | dcki rME&H@EBEtAN]Z]@PPWUS@‘@Rmm‘IDNENG OPTIOKL PRISKMS and

- forces the nechanical reference surfaces and the first side of the prism
“agai nst the fixed mechanical references to achieve accurate posi tioning of

the prisns di qgomed REFHRENBECO S B00 PROVEZ 0800 APPLICATION

: .. This application claims the benefit under 35 USC §119(e) of U.S.

. Provisional Application No. 60/285,342, filed April 20, 2001, and entitled
| 10 | "Separate Quad," the contents of which are incorporated herein in their

/) | o : | enﬁrety; | ' . B '

' FIELD OF THE INVENTION

This invention relates to methods and apparatus for accurately

posiﬁonjng one or more optical prisms in an optical assembly. More
15 particularly, the invention relates to accurately posiﬁoning the diagonal of
" an optical prism where the diagonél divides (or' is adapted to divide) |
' iﬁcident light into a transmifted portion and a reflected pertion Accurate
posmonmg of such a light-dividing diagonal is of importance since
mlsahgnment of the diagonal causes misdirection of reflected llght and the
20 introduction of parallax into transmitted light.
~ BACKGROUND OF THE INVENTION |
) ) | o Optical prisms having tht-diﬁding dia_genals are used in a variety
of optical systems. In recent years, a particularly important application for
_ ~ such priems has been in projection systems which employ Liquid-Crystal-
- 25 On-Sﬂlcon (L.CoS) panels. _ o '
The a:ccl:utecture and prmc1pals of operation of one such system are
d'escnbed in M, Robmson, J. Kogan, G. Sharp, and J. Birge, "High Contrast
Color Splitting Architecture Using Color Polarization Filters," SID 00
DIGEST, pages 92-95. This system employs a COLORQUAD™ prism.
30 . lassembly preduced by Colbr]_.i.nk inc;, of Boulder, Colerado._ This prism

. L assembly in cbnjuﬁction with three LCoS panels provides excellent contrast _




£ FCT/US02111660 NMETHODS AND APPARATUS FOR POSI Tl ONI NG @PBkictds 2B SM5 CROSS |
- "REFERENCE' TO RELATED PROVI SI ONAL APPLI'CATI.ON - This application clains the =
. benefit..-undeWO.03836E8C 119(e)- of U.S. Provisional ApplicatiC@iispksiieso e

.60/ 285,342, filed April .20, 2001, and entitled . 10 "Separate Quad," the .
.contents-of which are incorporated herein in their ‘entirety. FIELD OF THE

- LNVENTLON This invention relates to methods and apparatus for accurately -

-posi tioning one sl swosabletihed@lghpal, SAE d Watbcrobh bEFLctRESEVIRIith adVbfigalS.

-~ particularly, the jnvention relates to accurately positioning the diagonal -
~of -an opti cal ﬁpggwq%@)égﬁwél.aanargcﬂﬁmmbﬂmhaaégeledempss@a@égeastIaasji vi de)

. incident |ight "i%?%sraN%Ja sg@;jdlt)_ed portion-and a reflected portion. Accurate

- posi tioning of such’a Iight-diViding diagonal is of inportance since

- msalignnent. of the Bragplslof othes eschitestlireeetnpluyinf prieht detied Hghght and t he
- 20 introduction of..parallax.into transmtted |ight BACK OF THE

I NVENTI ON Opfi céif"lB%gs‘ﬁEg%&%ﬁ ‘Ff‘d‘o‘?‘% {E}HP mémwﬁm%w@ gﬁf&?&@ﬁ a

variety. of optiNwab,298 5618, Huhnpaf @Nf UV HeSentANO.H, $04C30FB L VA RO AN

- application for uch prisnms _has been_in projection systens which enpl oy

- “Liqui d-Crystal éfé ﬁ#ﬂst Nec®a09.0€b81) Johnsen st a-fﬁﬁé-sa?é%;iﬂté‘& Gri834%d BI;

. principals of o ' P 208 BHER scribed in M Robi nson,

- J..Kogan’, G "Sﬁg&rl.g%b%%ﬁg{a?%ﬁrge; aﬁ?%hﬁ&%??%%%ﬁemlor “Splitting -~ -

- Architecture Usi ng Cheoabdvel COLARAUADT ptien ssfenHipstffersrGRSwo ngoes

-92-95. This;systemenplays, a  COL ADTM, prism 30 assenb roduced by

CCoriine TR DEPIGER RSt Tos sy oS P pleREREeR ok eRiteRat 1 o
\giz}h t hree LCoS(HBBhad five\CORORERLBIGTEN ok Matidf filtkSs (Ed16MR1k 12005 WO

086549 PCT/ 50%111660 -2 and -accept abl e throughput, and a rear screen
proj ection TV wPeRdgh (ierpde) Albabiihsee enmpaneninpre sohicallprementad sepashy has

been denonstr at £ icalr , / : ' r
architectures enpeoﬁac p?‘?ﬁgﬁéﬁﬂ%\%i anﬁg%%/?eg%‘tm&g%%cesm %?ea% tﬂ&m
- something is wrong with any of the cemented components (scratched,

15 "dispIaCed_, tilted, ete.), the entire assembly must be rejected. Accbr_dingly,
 the COLORQUAD™ assernbly suffers from low yields and high assembly
costs. | | _ _ o
The second major problem with the COLORQUAD™ ggsembly
relates to its manner of use. In an optical engine, three LCoS panéls are -
20 | used with one COLORQUAD™ agsembly to create a color image on a
screen. At the screen, all three images (red, green and blue) should_-coincide
- with each other with a very high degree of accuracy, which can be achieved
by tilting and.éisplacing of the paﬁels (convergence). After completing this
 process the panels are fixed in space. ' B
25 - Simultaneously, red, green and blue light patches from the
illuminator should overlap the corresponding panels. Any misa]_iQnrr[ent in
. the COLORQUADT™ assembljr cannot be compensated for by .mbviilg the
p 'pahelé,' themselves (they are fixed as described in the previous paragraph)
o and will require i_ncreasing the light patch from the illumination system to
- 30 | proﬁde complete illumination of all three panels. This significantly reduces
| . the throughput of the optical engine from its theorefical m'axim.um value.



5 dividing diagonals can be found in, for exanple, CongeLglbs U S @
- Patent - No. "6,273,567 Bl, Huang et at, U.S. Patent No. 6; §04,‘30-2 Bl; Huang
‘et al., U-S. PHR&MSNo. 6,309,071 Bl; Johnson ‘et al., U SPCPEIBHISOND. -
16,183,091 B1; ~-and Japanese-Patent. Publication. No. 10-25.3:922. The
- above ' COLORQUADTM prism assenbly suffers ffomtwo major 10 problens. o
First, .the assenbly consists of four polarization beam splitters (PBSs)-
- and five COLORSELECTTMe qietiappisigtdf 8adds! thesgh(iBHeiDahiddtidath of Baul der, o
- Col orado).. Al of these conponents are optically cenented to each other.
- Optical - cenent i ngOLORRRERTY aseamhly depgndscasthe aptizeby withrghichahe i f
. something .is wo s .an)y ' Q. [ n scrat ched, 15"
Gi'spl aced, 111t iRt/ Wletthorbd nd BRI TS, SOURRREL Rn REE PGBty
~ Accordingly,  theo@G:GROUADT Mmpletud| Iy thubtiefrsvdrigrtht QOMORQUAD®Y hi gh
. assenbly., costs. .-The secaond nmj proplemw th the COLORQUADTM assenbly
relates to it "rf’e‘t"ﬁﬁ“é‘lﬁﬁ"otfm Olé‘?-asisﬁ{”g#do‘ﬁgﬁé’éw}@ﬁ BGEHTAEh TBECh eypg ek ar e”
~ 20 used Wi th one (RO onARHEAR duri: HeGRb6 o8 ofPrinil P Y8LORA SCreen.
. At the screen, all_three inmages (red, green and blue) shoul'd coincide wth
~each ot her wit h paoblepyofireipatide gneatios 2srembindye taimhgeefipdyonachi eved by
~tilting and dis i of .the vergepnce).. After.c eting this
.. process the p'anFe&P %(bgir}gntf'l;&e%b al‘]%&%géan%e. F%Wﬁﬁ%%ﬁ%?ef,th? @%B'{%ors Egﬁ and -
bl ue Light patchbs GOIORQADT dsueinbht or shoul d overl ap the correspondi ng

| anel s: Any .mi sal i gngent _in,. the COLORQUADTM ass | y cannot be co ensat’edu. o
1I‘O or 'by'-rmviyr%? t he gp oy %ﬁéﬁ%?%gg’(lfh%%n%Mm%c#foggg‘ﬂg%eﬁe@@ﬂtﬁ%tqnﬁ t he-
previ ous paragr apéWide ﬂﬁgrd%&l hnétﬁ@ﬂsieﬁﬂAﬂiﬁﬁz@ﬁéif&gpcﬁsh%ﬂih@hfoﬁ&%f{aﬁéﬁa&m the
rov 3

~ilPunination systemto 30 provide cong!@e-te iI'lumnation of "all three

. panel s. This si gni fi Bdneifyriheroljed of theinventiontpprovide improvgt nethodengi ne =
~fromits theoret 'gmp‘ . ' 2 .. PCLLEU /11660 5.
~assenbly nust brghggdlspg%leld V\npt\éﬁiht/ég%nfl %P%%@ﬁ#r"&%g% %ﬁ%%w%téa‘%%eesmggti ve
~ali-gnnent of thércemeabagtthosiprisngs tdwmemteas of cenenting. Like the

probl em of rejegti n | W due to damage of any one
- conponent, . 1§ctgmw¢ﬁg ' mnti ng. increases the final. cost of

the COLORQUADTM Bsg@Biiafice #ikh At GWp o, TRt QltREAd%ideb b loptiBdl obj ect

* of the present invention'to
= assembly comprising:

A) - at least one prism which has a top, a bottom, a plurality of

sides, and a dia'gonal which has a top and a bottom, said prism comprising:

20 @ first and second sub-prisms, each of which has a surface
tha_t is parallel to the diagonal, and
) : : , (i)  a first mechanical reference surface for the top of the

diagonal and a second mechanical reference surface for
| ' the b-ottom'of the diagonal; and
25 | -~ (B) ahousing comprising: ,
(¥ - a plurality of fixed mechanical references, each of _which

" isadapted to engage one of the first mechanical -_ '

| reference Slirface, the second mechanical reference ‘

| surface, or a first side of the prism; and N
0. - (11) a locking element w_hich engages a second side of the -

. prism and presses the first side and the first and second



" second mechaficaf?

-.pravide.inproved net hods and apparatus for posjtioni ”99@&0@8&06%' prisms. ..
It is a further object. of the invention to provide inproved nmethods and

apparatus for PULEHPSH ng-a plurality of optical prisms witkeugsotigsmneed

~for ‘cenenting-those prisns to one another. ,15 SUMVARY OF THE | NVENTI ON In

accordance with a first aspect, the invention provides an optical assenbly !

conprising: (A) at |east one prismwhich has a top, a bottom a plurality -

of sides, and a diagonal whi ehedhasical iefdreapsdrRel b @qsﬁaiedpmm&ghf -
- conprisi-ng:: The overl apping of_inages through the ilTum nati'on path of the
" COLORQUADTM -assenbl y depends fiyrd prrehasical enfeeh which the assenbly is

constructed and canngf , Telys) r | v.; process

has-been conpl et ed. 'Imna%ﬁzé ot hﬁ%?%&ﬁtﬁg&@&&%ﬁ@?ﬁdﬁafﬁﬁmSecon_d

~ sub-prisms, eactwhi¢h g 8o asbadtord plaealityhdbides, spal aliagehaltwhich@aghagonal ,

and a first. gechani c$l‘ rﬁcferen e surface for the top of the diagonal and a
s 3})8_881@ RO PHPPTIERE: hot t om of the di agonal ; and 25

(B) a housing conpri@)ng:firkt hndsstord akibbyists, bdcked wREHARL GalhmES BLeares,
. -each of which is adapted to engﬁag}g one of the first mechanical reference,
- surface, the second mechd¥iralielipdhedisgeralsurface, or a first side of the

~prism and . 30 a | i ng gl ' ngd_si ._the prism
and presses the first si %e gn?ne{é I&laeﬂ?%l(s&{afeg%%ﬁg%gfggﬁ%ﬁ'}%fgo@fghg;gﬁa%ﬁ% -
- .mechani-cal reference sur frdudscaygerisestan dxenpdion of itk \paoillelftoxad dimehani cal
references. {Jn accordance _wth second.aspect, the inveption provides a
. prism whi c%bhas a top, 3“%‘8{’% %’ﬁ’\he%gﬁq i]’rbaﬁ"gﬁl?/ aB?Ves&(?é%‘r’ﬁr Hetogbgi agonal
whj ch has.a top and a bdidgonnl aattke RE s RLMPEUEHAGM; and |
. (C)  a second mechanical reference surface for the bottom of the
~ diagonal which comprises an extension of the parallel-to-the-
~ diagonal surface of the first sub-prism below the parallel-to-
o ~the-diagonal surface of the second sub-prism.

In accordance with a third aspect, the invention provides a méthod

for positioning a prism, said prism having a diagonal which has a top and a
~ bottom, said method comprising: _ _
_ (A) . providing a first rﬁechanical reference surface for the top of the
20 _ diagonal; '
- (B) providing a second mechanical reference surface for fhé bottdm ,
| ) | : of the diagonal;
| C) | providing a pluraﬁty of fixed mechanical references, each of
which is adapted to eﬁgage one of the first mechanical
S 25 T reference surface or the second mechanical reference surface;
\ and _ ,
(D) applying a force to the prism to press _the first and second
mechanical reference surfaces agajnsf the plurality of fixed
_ mechanical references. | o
o 30 . In accordance with a fourth aspect, the invention provides 2 method

-_ for positioning a prism, said prism (i) having a diagonal whiéh has a top



~(A) first and second sub-prisns, each of which has a suyptR@8etdoad is
parallel to the diagonal; (B) _ a first nechanical reference surface for

t he top wfothessed agonal, which conprises an ext ensi onPgF/U$HaB1660

parall el -to-the-diagonal 10 surface o% the first sub-prism above the

paral | el -to-the- diagonal surface of the second sub-prism and (C) a second
mechani cal reference surface for the bottomof the diagonal which

_conpri ses é]ﬂs%&t%&i‘aﬁﬂ BcérHEmE Blanll QuddIf s 290R3! eUrragecof the
first sub-prism bel owt e parallel-to In. accordance with a third aspect,
the i nventhaeni wrémedégtasmeﬁehto therdipgnsial.isamd n@tboct)mrgmm@g d prism having
a di agonal ha (A)
providing a fi E‘E‘]} né anl aaé}(rgg eerC{e)l%B}ecgis%er ?%%ge ?%fOEQHPE%?éﬂ%e

di agonal ; (B) provi dhaggnaivslemhmdmmesbaan@atensmidriﬁeqmraﬁeiﬂaethef or the
bottom of t he di ag lurali chani cal

(9 pro i.di pg of. fixe
referefces, each of‘g)m‘ﬁl’h’i“l:1 uieficg g by g"ﬁt@u W age # E}‘%‘ée e 2Helei st nechani cal

25 reference surfacgleodla%&ealssggg@g o Bt RRb £ bukh- g;igﬁence surface 15
_the-diagonal surface of the second. sub prism 30 and (D). applying a

. force to the pfBsm m@@%@*%&m@@m@@ﬁ%@%@%&f&rﬁémﬁ? @Rence
surfaces against the tBLHE%oh%YW%BC &8&?&1&@%@&&&3&822@% ﬁ%e%?%l?

-accordance with a fourth aspect e I‘nvent1 on provi

positioning a pr| smhesfaagbq@ﬂlserﬁa(:e eftﬂedimshguiaptﬁsagbeiaw thkipshaltds a top 19
Oct ober, 2005 0 660 and a bottomand (ii)
corrpr:igl ng first aﬁt/(ﬁ%g%?% ?é&‘eéaﬁﬁ%doﬁu%‘?ﬁlﬁ has a surface that

is parallel to(hhe goagonah pl@@ﬂﬁy aeﬁmﬂmeemr;ﬁuegamﬁéés pacéfdi ng a first
mechani cal ref er ence surface for the top of_ the
which is adapted to engage one of the first mechanical
reference surface or the second mechanical reference surface;
and
15 N (D) applying a force to the prism to press the first and second
mechanical reference surfaces against the plurality of fixed
“mechanical refefences. '

The foregoing summary of thé vartous aspects; as

well as the claims and the description appended hereto, refer to the prism of the example embodiments
as having a “top” and a “bottom”. The summary and the claims also use the terms “above” and
“below™. This “top”, “bottom™, and “below” terminology is not intended to and should not be
interpreted as limiting the invention in any manner. In particular, this terminology should not be
interpreted as requiring any particular orientation of the prism with respect to gravity, e.g., the top of
the prism need not be “up” in a gravitational sense, but could be “sideways” or even “down” in a
gravitational sense. These considerations also apply to the rest of the specification and the drawings.
Additional features and advantages of the example embodiments are set forth in the detailed

description which follows, and in part will be readily apparent



—

.di agopal which conprises.an extension of the parall el -t90cwerR0d5 agonal..
surface of the first sub-prism above the. paral l el -to- the-diagonal surface
- of the secofO8¥§¢3Pi sm (B) providing a second nechani cabcrefensace
surface for the bottom of the di agonal \gm ch conpri ses an extension of _the
- parallel-to- t he- di agonal - surface of The first sub-prism bel ow t he
~parallel 10 to-the-diagonal surface of the second sub-pri sm (O provr d| ng
“a plurality of thixedilaenhasi gakomefhar i s adapted
~ éngage one Ofe lgola%’leﬂsaséesmé @a”' cal rg%‘ggfpzlﬁ%g’?ggﬁo%zcegmr PRRlcIng 8ned‘ample
mechani cal reference surfaeeedhd 15 (D) applying a. force to the prismto
press the flI’St a TTelelgTe I f nce .surfaces ;agai nst the
plurality of fi xeggﬁchanr CJ%}Q%% eﬂr‘:l%'!nlc):detgl tgf’r?%’eﬁ?%flé SR SETREiengmds he
~ vari ous_aspedie folleving detaged &Ecnbanm@ﬂﬁrélb@xdﬂn@mwﬂﬂ@uﬁ@ﬁﬁ@&ed her eto,
refer to t eao smo Déf?ﬁ exa l.e enbodi.nents as having a "top" and a
 "bottont. HhrdFyPssg P RE0 RS PHOVETEGY G drameavars fpmundasokvedingn
“bel ow . Thi s:hemnme arDitiBbter 8Nthe ROLAMEn hETHTL BRkQAGY i s not intended to
and should not be interpreted as |imting the invention in any manner. 1In
particular, this term nol ogy should not be interpreted as requiring any
particul ar ori en?laqchpelf)ﬂltgrdea“mgs singiutiéd tb@fbpﬂeﬁ ﬁ;&ﬁergﬁc&bstah&'ng §Ftkb exarhfle t OP
of t he prlaﬂﬂoﬂ%ﬂwngﬁ ,,p,;e, r t ense, . but ul.d be
"si deways" ﬁr even " T Woratwmamg cgﬁ{gru{é‘?rea sens > sprrdlicatiqn, g gerEes ons
al so apply BSt‘Iaﬁé’a?fé’éFmb?dllr%e of ﬁedwellt@atmrtomﬂnct Wlhﬁhddﬁ@bipﬂ@ﬁserv&ddbiplaﬁmm

- features ande piieiphies agiespedfonlon@e 8247 Ig,bg;m&grogﬁ]g set forth in the
- detailed description which foll ovvsmeand In tm%rﬁ’l Ig?be readi |y apparent

- 19 Cct ober gg‘i %\%02/ 086549 PCT/ USOZ /11660 6 to those skilled in the art
fromthat deSErER?ERCEIETIRYAMF Wﬁﬁﬁﬁcr ng t he exanpl e enbodr ment s
as described heremByrd §id § Iﬂgﬁﬁ oth the. for
general descripti o%ugngl tﬁe ﬁléj&g 3?{% tealsc u'EF?lBB eI y

exenpl ary of "HQeperdtav@wid "eonsizuaied mraecomamcbenﬂhﬂzne pivextidg. an overview or
franeworg for un rst drn the.nature ang character_of the invention as

it is'claimed. T ﬁl?ﬁc%‘fea NGRS g 2 PIFE, SRRSepRovi de a furt her
under st andi r}@l@fméﬂﬂ&l Bée@ﬁ@bﬁtter (PBS) constructed in accordance with the
invention.

| Flgure 3 is a schematic diagram ﬂlustratmg the position of
- mechanical bases and locking elements, e.g., spring-loaded lockers, for use
20  with the Separate Quad of Figure 1. . _
Figure 4 is a schematic diagram illustrating another embodiment of
the invehtioﬁ employing three prisms and a wire guid polarizer, i
~ Figure 51 is a schematic diagram ﬂlustratmg a further embodiment of

the invention employmg two prisms and two wire grid polarizers.

25 The reference numbers used in the drawings correspond to the
follownlg: A
5A. . biue LCoS
5B . red LCoS
_ - 5C . greenLCoS
| .80 7 ‘light from ﬂlumilration,

: lijght to projection




“enodi ments, and are incorporated in and constitute a pgif, of JPiS
“specification. The drawings illustrate various enbodiﬂgﬁ’icgoggff%t‘_)p%e e

~“jnvention,. and wag@sdser with the description serve to’expl abCL/UOpEcsD

- principl es and -operation of the exanple enmpodi ments of the invention: BRI EF
. DESCRI PTI ON -OF THE DRAW NGS Figure 1:is a Schematic diagramillustrating

- the four.components of a. "Separate Quad" constructed in accordance wth
- the invention. 15 Figure gydrgllapReslsReshbyye drawing. of a prism
.specifically, a polarization beamsplitter (PBS), constructed in

. -accordance with the lBnveptitorliaginglre 3 is a schematic diagram
~illustrating the posilgkoggﬁgm mechani cal bases ‘and | ocki ng el enents, "e.g.,..
“spring-1oaded | ockers, f use 20 with the Separate Quad of Figure 1. . '
Figure 4 is a schenatlbB dpdgmam il lustrating another enbodi nent of the
_Invention enp] oying tgéee prisns and a wire grid polarizer. Figure 5is-a
~ schematic didggramiil Last r g a further enbodi nent of the invention
_enploying two prisnmsignd §M@nW re grid polarizers. 25 The reference nunbers
~used in-the drawi ngs correspond to the following: 5A ... blue LCoS 5B .
_red LCoS 5G-. green LG5S loggersugnrism omillumination |i ght to projection

priom  16G-preom - 15bTr LA e AL SH58 Subpriem 175 shorter -sub prism 13
~ prismdiagonal - 15A p@A snopGueBBnikal teftpenerdiaticeal reference surface .
' 10 © = 19B bottom mechanical reference surface - : |
' 21 locking elements (repi'esented 'by open arrows in Figure 3 with
| ~ the point of the arrow e'ngaging a side of the prism)
23 fixed mec_ha:aiéal references (represented by closed arrowheads
i Figure 3 with the point of the arrowhead engaging either a
15 B mechanical reference surface or a side of the prism)
.25 filter - B
27 wire grid polarizer
DETAILED lDESCRIPTION OF THE INVENTION |
| . In certaill emxbodiments, the présent invention provides an opto- - -

. 200 mechanical assembly 11 (also referred to herein as a "subassembly") of four ) :
prisms or pri.sm‘unit.s 15, which rtogether form a "Quad" or "Separate Quad"—_ _
for use in a reflective LCoS projection system. As shown in Figure 1, the

) L | prism' subassembly 11 consists of four pre-assembled components 154, 15B, '

. 15C, and 15D, . | - -

25 Compone_nts 154, 15B, 15C, and 15D are each a polarizatiori beam
o splitter (PBS)' with components 154, 15B, and 15C having one optically
_ cemented polarization filter, while component 15D7 bhas two cemented ﬁltérs.
In each case, the polarization filters can be COLORSELECT™ filters | |
produced by Colorlink Inc., of Boulder, Colofado. These four cOnipbnents
30 are iassembled in the mechanical housing for the light engine tothe
- rre'q_uired; aéCUracy_wdtho_ut any additional alignment. The md_st ériﬁcal _ .




:_;PCTI USOZI 11660, 21 | ocki ng- eI errents (represent ed by 095@) %El_%@ |n Fr gure o
3 with: “the’ pornt of the arrow engaging a-side of the prrsf% ? . '
‘mechani cal ref eroemoes4s( [ epresent ed by closed: arr owheads 15. PCT&ﬁSt}ﬁﬂ@GO _
 cassenbl ed in the mechanical  housing for the light engine to the 25
‘Conponents 15A, 15B, 15C, and 15D are each®a pol ari-zation- beam splitter

: :; (PBS)" with components 15A,  15B, and 15C havi ng.one optically cenented

DL on Ly el bR Ot S BRI U B D o

. Colorlink Inc dlag;maE)lBnfﬂﬂlef@mlm‘laﬂmtm”ﬁﬂmmﬁzﬂﬁtersorrponents 15C and 15D. -

In certain enbodrnen&s sent invention provides .an ' 
‘mechanj cal assenbly 1?3 E%B_} %%PE&YF%TW&I@PEH%%OS&“@I&H%@@ y) of four .
~prisms.or pris fpi@remalﬁaswm SiheQBiReh Higi® 2 EMSQleﬁ@@ﬁﬁﬁée Quad"

for use in a reflective LCoS pror ection system shown in Figure 1, the

~.prism subass@rrbl%mﬂét@dﬁ%ms%% PTipggOr EF%P%%%T%éwbﬂﬂ%ém%ﬁ%ﬁlmlSB in -
'Figure 3 with t e a
- reference surfarrzagabrti)&(rzé&Et}?‘J %%%&% @% s@%ﬂgéﬁq%e %%Cma?léf%%rgg&g% ari zer
- DETAI LED DESCRI %racururﬁ&ay'&&trwwamedaq whe BihcNeiller mdyriminglvobe (maf. _
- additional alig e no fi.cal t ob 20 Cct ober 2005
WD 02/ 086549. Pc%%&ﬁi ’@6‘“8%‘?91@ r@ﬁ%w#?e%mfff@g@aﬁ?%%‘% % 3hosi tioning -
poi nt" of - vi ew apBlakation BirRe@Rense Em@hck BE thAUhaPAhfird@by GM B8 Pthe o
splitters. To provide hé’% accuracy for co onent posrtronr ng, the PBS

~ preferably H8s trpdennmg PP BBSa Jepogfon; o |
CoAt .“tnSdorn' A %lr‘r?%g’ Eﬁr“gfi.‘iigt R R P
. be ‘a multilayer strubt caebaseansiadFignra henkEuhgirisie]l frbietallek figngabdthgmsee E.
the other sub-prism 17B, which allows the open or extended sections of the
_ diagonal surface of the longer sub-pnsm_ to be used as mechanical reference
15 surfaces 194 and 198 for positioning. ,
o " The housmg for the Separate Quad subassembly preferably coxzszsts
of a top plate, bottom plate a1_1d four locking elements 21 (e.g., spnng—loaded
. lockers), one perreach' PBS. The top and bottom plates have four sets of
| three pads (mechanical references), with each set forming a base for its
20 respective priém- 15A, 15B, 15C, and 15D. In each set, two pads are in
' contact with the PBS’s diagonal and one in contact with a side surface of
the PBS, as shown in Figure 3 (_pads or mechanical basis shown in the
drawing as biack triangles/arrowheads).
* Each PBS is placed against its own set of pads as shown in Figure 3.
25  The spring-loaded locker forces the PBS to slide along the diagonal until _
 full contact between the glass and the mount is ‘achieved. In this method of
“ assembly, the position of each PBS is determined by the position of the
mechanical pads which can be fabricated to the required accuracy.
Figures 4 and 5 show variations of the system of F‘i‘gure 1 whereina -
30 . wire grid polarizer has been, substltuted for one (Figure 4) or two (Figure 5) -
of the polanzatlon beam sphtters The remaining PBS 's (15B 15C, and




* Figure 2, -one.sub-prism 17A|s taller (I_orTQer) than the other sub-prism

"4 .and 5. show variations of t

Stupp, M Brenneshol t z, Proj ecti on o spl ays, 1999, p. @ é&?% R
- polarization. bi refri ngence filmsuch as that nanuf acture under the

©710 tradename” SM%@I AN POLARI ZER (see Private Line Reporﬂcjﬂfgoﬁﬁggoectl on.
~Display, Volume 7, No. 11, July 20, 2001, pages 6-8). As can be seen in -

~17B, whi ch: al l ows the open .or ext ended secti ons of the diagonal surface of

_the | onger ' sub- nl cal rence S 19A and
108 tor Jonsi i1 onah i Bt at RS 1B E Bl by Wl B St £ |
~preferably consitgpsshawin o Fimrobaba thoRbieng irahescPBSE edll Hage ki ng el errents
21 (e.g., spring-1oaded | ockers one per each _PBS. The top and _bottom :

_‘pI ates have fouraP%‘%I%“w&P fixed ppeag %%BG%”@ ewmaeéﬁoqké%?lewee like\fhoge each setl'
Torming a base fufbyhls TS AR|NAREES Robif ofbiB redCs Aot SPoBED. cach

- set, ‘two-pads are In ¢ agona one i n contact V
“with a side $ur flhecoubing widl ﬂ%mchsieﬂm@ahlaﬁxtﬁreyfoem&u@pagﬂmmwhhm cal -

"_baS|s shovvn inth dra as b trla r owheads ach .PBS is

© placed agai nst |P§’I Weﬂﬁgp‘g 1%%8 E{b&me ?m)%% g
- spring-loaded. IM@KTEI@G&Q& mmmeeltwemlmmeeﬂiaﬂoseé aMpt.E. full -
‘contact between_the glass and the mount is achieved. In this nethod of :

“assenbl y, the p&&Fentayp- &4 1%2td8- PBS i s determined by. the position of .the. .
. mechani cal. pads whi Cﬁro‘i@@h@ﬁré%ﬂé GRG0 d eﬁ@ﬁaﬁtﬁﬂ&ﬂr\%ﬁﬁﬂp@&ﬁt} ysysteﬁf gures

ﬁ/stemo Figure eln a Ovmre grid
-pol ari zer hd§ bekthesnpentionubesithedpllonsgbenefiise 4) or .two (Figure 5) of the

poI arization beamspjitt The re PBS' s

(c)2/(c)86549 -9 sho | R s é“%““’g%“ g oo Y&eééﬁfgt"hb"r%‘t%é reduced
‘nunber of PBSs. The hOUSjoﬁgequﬁda]i:glr&ﬁbﬂtnd ude suitable fixtures.for = -
mounting the wire grid paolarizers. The wire grid polarizers, can_be of - the
type nmanuf actured by2- I\/D)'&EI@CG‘G%W ytiagomalis pRsHening doesrrgt deend-eie mar k.

See also U.S. Palent Nou»0pldZechBidery il hBAubey 608k Htert fo.£30 D seen

~ t hat the prlsmp05|t|on| ng system
' 15 N COLORSELECTTM filters) mounted on the PBS. Rather, it

depends on the accuracy of the pad positioning and spacer

B _ geometry, which can be provided by fabricated mechanical .
components
_ " The system provides low asserbly costs.
- 20 4. The system provides high assembiy: yields since if one of the
components in the assembly is damaged or defective, it can be
- replaced without damaging the other components.
Although specific embodiments of the invention have been descnbed
and Hustrated, it is to be understood that modifications can be made
o 95  without departing from the invention's spirit and scope. Forexemple,
-although it is preferred that each prism and its asseciated”]ight dividing
diagonal 18 posﬂ:loned independently of all other prlsms in an assembly, the
invention can be employed for only a subset of the prisms of an assembly | '
(mcludlng only one prism of an assembly), with the remalmng prisms being

80 cemented together and positioned as one or more groups.



- 15D in Figure 4; 15Cand 15D in Figure 5) will have a n. of the B
“type ‘'shown -i-n: Fi gure 2 and . the housing for these PBS SQ%@]E{OB%{%{)? R
appropriate fiwegaRehan cal references and | ocking el enentp%rr}dslgﬁugﬁhose -10

“of the invention has the followi ng benefits: 1. The system provides a
drop-in assenbly net hod whi ch does conmpondfts in the assenbly is damaged or .

.- defective, it can be repl aced w t hout damagl ng the ot her corrponent S.

_ 'Altho_ugh speC|f|c e ts,of the |nv tion escri.bed. . and
illustrated, it is RS TR ot e Ho e (RiRatET B B8 g™
Wit hout depar ti dgagbhahi¥e difdesdciidns Lishi Bdsbd @ﬁ%of&%@mn'zﬂfe infeRiml e,
~although it .is preferred that each prismand its associ ated | i ght - di vi d| ng
- diagonal is- posF%Bhé@dWﬁé‘ﬁé‘#ﬁ%ﬁﬁg@@ﬁtb#qdlﬁldﬁé’fghbbﬁ%f?@soqw @nedssenbly,

- the invention. 1?:{59' t -

~assenbly (incl gggn o afrsl%é%:?i]}#ggmg%g%%?ﬁ% §ﬁ(t:kﬁ&itﬁﬁ I’%’SB.]Ii%I ng

- pri'sns bei ngbt h&@B&gﬂw@mwg&omeﬂ:healaomﬁgmt&onfasishmmﬁ’me@@xgan 15 -

' CC].CRSELECTTMflIters ds on.the - ‘

accuracy of thePaEd" '%W(E “l"%h?lﬁ ﬁﬂdgé’é%‘eerparﬁbhmﬁ%/be%?’g S BRSBF ovi ded

by fabricated nwhmruoﬁahtut@@mmmh Bi-diMEnE YsdLMRD DN fliRse bawirgsenbly
costs. 20 4. The system provides hjgh assenbl y yields since if one of the
not require. al i BigkdeAR extend abqrpeandchalow the sb-arigmadofam SegeRrflani ng daes

- not d d.on 3
50t depend. o SRy GRIEMISHARASLAE, A OO IIRALE RISl ol DS,
il.lustratedl®n réemce{sfofa;hppmm'ahca@mgal whi ch divides incident |ight based '

- on polarlzatlon theln |onc use rls dla nlsthat di vi de
'1i ght based -on col or® ¥‘ffn£ 13“ aodcg'ﬁ‘ eéceﬂ? €hr oi ¢ ',
~coating. Such digarfer Qn@ﬁdﬁﬂﬁxaﬁpﬁ@ﬂ chﬁ\dﬁfér@ozﬁ&m gﬁmﬂnrm@afe 8.0Fbd guration .

as shown | n F| gure 2 or ca
: _ example, mstead of four fixed mechanical references for the light dividing

diagonal, i.e., two at the top and two at the bottom, only three can be used,
15 e.g., two at the top and one at the bottom or vice versa. Similarly, although |
ER ‘the use of s_ide-‘enga‘giﬁg fixed mechanical references at both the top and
* bottom of the prism is preferred, one of these fixed mechanical references
- een'be eliminated if desired. More generaily, the minimum number of fixed
_ mechanical references needed to define the position of the light-dividing -
20 diagoil_al is foui' -- three which engage the diagonal and one which engages a
side of the prism, with the locking element being appropriately located to
| _ ‘ effectively press the prism agai’ns’ﬁ the four fixed references.
) - As to locking elements, although spring loaded lockers are preferred .
~ because of t_hei.r low cost and ready availability, other force appljring 1ocking
25 elemenfs ¢an be used if desired. For example, lockers which employ a |
resﬂlent polymenc material which is compressed durmg posmon.mg of the :
prism can be used rather than a metallic spring. A turn SCrew or sirilar -
.'mechamcal force generator, e.g., a cam mechamsm, can,also _be used for this
_ . purpose if desired. s | ' '
: 30 . Add.ltlonal variations mclude usmg prisms of d1ffermg helghts w1th L

_the housing and its associated fixed mechamcal references being adjusted to




- conpr i'-s_é.- two sub- prisms and a pl a‘n'e.*pa'r.a'l lel plate bet We etohB20841b- pr i sms

-~ whi'ch’constitutes the prism s Tight-dividing diagonal. -The plane parallel -~

-, .plate can-extorndessseve -and bel ow the-sub-prisns to form thadsemisand

" bott om mechani-cal reference surfaces which_engage the fixed mechanical 10

" ‘references of the prisnis housing. As a futther variation, the nunber of
- fixed. nechanical references wused for an individual prismcan differ from

~ that shown.in Fig ]? m’?bi > 0f four ] _nechani cal: ,
- references for t%}g{) |gdtﬁL egfhyfgﬁgigﬂksg}egggﬁgﬁﬁg?ﬁ%cm?%é giése?)ﬁg&t op and two
at- the bottom - osenfigtiaten. darcobheed®adyith these og othdrwmlatlinbetst the lmmdingne CYO

~the botton " Vi . Stm Larl al t'h th f side:- [
fixed mechani cal “Pehet BEEOLY D soHoTRL R BOR TR DR e | &

“pr ef erred, one ofngh@se fi xed mechanical references can be elininated if

‘desired. More generally, the m ni mumnunber of fixed nmechanical references

_needed to define thelpgditiosfogmingerismept iffprangbatghde the hgehdsof s four --
L hree whi Gh | . whi : t the orism
Wi th the |ocki ngarenme: Aoralb sl ate A CISIEBAF RS Ren B0t 1T o0

“the pri sm agai nstnd/drdfof @ givehi préon,reef. emecicascal Asferanck sukfiang 194 eaehe s ;

al t hough spring .l oad | ockers ar referred ec of their.low gost and
Condy avai |abi PSR ot i et GG 198 e R AR TN Tosed
if desired. For h¥aipbmiods0sHRe Sefbhineh s@fRbRYan boabiibreanforpiteBEi ¢ © .

| ~material which is conpressed duri&% pasitioning of the _prismcan be used',_
“rather t han 1 n@rigns @ angssambly flsealthaugly usimestivg subrprigme phdifferantf orce

tor, e.g., i al 4 i it
deatr oa " 30° adatelEiaR SRR b Ab A PpRANBE o Alech Bl IRRAR ||

Wi th the housi ngurfaps, btler appomichéechnf hevesbdrit ddsamidcals., neé ef thrced-jréinmg

.adjusted to 19 Cctober 2005, acco date those heights, .e.9.,.the housing
cah have a st epgBh P8 SHFGUT LG AT AR TATE oo S GHEaE ab it it
~ enbodi ments, ; t hStRAUSHIRE wElkerA ik f¥EHGR ] YeMidrce sGRARYS c¥Grijdbtiddd @n
~conponents connected fo_one another. |In addition to using prisns of

- di ff erent  hdPghtbe attached g gue-prism wien asnitablecemertprether fixades 19A and
~ 19B can va'ry'-‘bottgl,;hg]g&ly@en pri.sms and/or for a.given prism e.g., =

~mechani cal reference”surface 19A can be - '

' o ' A variety of other modifications which do not depart from the scope .

and spirit of the invention will be evident to persons of ordinary skill in the
art from the disclosure herein. The following claims are intended to cover
20  the specific embodiments set forth herein as well as such modifications,

variations, and equivalents. -




cF onger than (or shorter than) ref er ence surface 19B for f't‘)cﬂ;'b&‘% prism and

“.the-di'ménsi-ons of the ‘teference surfaces can-be differ ent for difféerent 10

3_'--_'pr|sms in-.an- ae@emoésy@ Al so; - al t hough .usi ng two sub- prrsms wfridfigoent . o
heights is-the preferred approach for producing the mechanical ref erence 15.
be attached to .a sub prismusing a sui t abl& cenment or other fixation ‘
. surfaces, other" approaches can be used if desired, e.g., one of the .
~'sub-prisnms- -can ﬁﬁa{%rcrmne\én%h or machined to have pr oj ect i ng portions at
~its top and bottom Whi serve as nechani cal reference surfaces or:
- projections can. A. valii et yAnbphtatiarssembﬂry“fcbm@t-:sm ‘whi ch do not depart from

“the scope . and spir t of. the inventio |1 be ev nt to :
~ordinary still in th ) argt lF‘F%r?PFh’elsm chgs}tﬁs@if‘?@r%r O%ﬁpﬂ‘%#ﬁéﬁg S
clains are intended, £ § AYonaDwhibe 1RECHobiandARAERRIE paskh cbRpkizker ei n

~as wel| "as such nodi fi cations, variations, and equi 'val ents. techni que. WO
. 02/ 0865491 What is. clai ne@ i sfirgt agshsasprd s puseemﬂr:b of gl asaysurface at
“least one prismwhich has a t By of sides, and a :
. di-agonal which has a top and gﬂ i (%%ﬂegg%’d& gén@éorrprr si ng: (|) first and o
- 'second sub-prisns, each afi. \Merﬁl’ethaeehmealrreMmdematfanefqma:haltdted)fthe) the '
- diagonal , and (i1 ) ca first rregﬁanr é]? %efereg @urfgfeffor t he to of the
_di agonal..and..a second .nechani EHEPRTIECHEFELMT reforgneq Btfash ?ff_the .

- diragonal ; and (B) a housing w&&hngthe(mggmg faurality of fixed __
.-mechani cal references, each of which is adapted to engage one of the fi rst -

mechani cal referen@ Sli’rh%engftqii@fe‘éégynd mechanr cal reference. . surface,

O3 e oL e P (S b 0 S Sl RS @
“second mechanical reference smudaatablogaiansbnd hiathralﬁrs‘ainet:]yamo&al fixed .
- mechan caI refer ences. reference surface, the second mechanical reference
surface, or a first side of the prism; and
(i) - alocking element which engages a second side of the |
prism and presses the first side and the first and second_
mechanical reference surfaces against the plurality of
 fixed mechanical references.
2. The optical assembly of Claim 1 wherein:
()  thefirst meChanical reference surface comprises an extension
of the parallel-to-the-diagonal surface of the first sub-prism above the
parallel-to-the-diagonal surface of the second sub-prism; and
| (B) the second mechanical reference surface comprises an
extension of the parallel-to-the-diagonal surface of the first sub- pr1sm below ‘
the parallel-to-the- dlagonal suxface of the second sub-pnsm _
N 3. The optical assembly of Claim 1 wherein: (i) the prism has
third and fourth sides, and @ii) the first, third, and fourt:h s1des_are adapted
to transmit light during use of the optical assembly - |
4. The opt:lcal assembly of Claim 1 wherein the assembly | N
‘comprtses four prisms arranged in a quadrangle, each of the prisms havmg

. a fi.rst 31de, a second side, and first and second mechamcal reference




2 The optl cal assenbl y of CI ai m 1 wherein: (a) the fi r@bc%g,h@@gcal

' :.-:_'-,-ref er'ence ‘surface conprises -an extension of the parallel-to-the-di agonal
. surface-of- the“fot;mgssyb prism.above the -parallel-to-the- dp@mwimaurface G

--of the second sub-prism-and (b) the second mechani cal reference surface -
}-_.-.corrprt ses an extensicon of the par al | el - t o*8ne- di agonal surface of the -
“first sub-prism bel ow the parallel-to-the-di agonal surface of the second

" sub-prism 3., ‘ i V. frd Q ri sm has
“third and fourth SI es Sﬁ‘&t ||E tgncogﬁrggtéuﬁ%%nmg%%%%rfeour]tlctﬁ Si e_s are
-adapt€d to transﬂnchﬂgejénheﬂtsrfnmgmhsﬁtbé fovn@risptsi cal assenbl y. d. The

- optical ~assenbly of aim/J whecrein th st side, a second'
"side, and first and %co'n'd Eﬁéﬁ#é%ﬁen%eb@fgféfﬁ’g‘bfc% e]H%t’?lg]ﬁ’ri SITB _
~arranged in a quaghpAsBhr&AsH s ahd 8 vk gtmpbﬁmz@ﬂaﬁ%g@d:ﬁﬁa qaddkabpR,

~housing conprises fixed mechanical references and |ocking el enents for

- each of the four egehi efiibe psistmravim 4 St sides ermprapdoridepaaiirst srksesprd t he
.-assenbly conprls dolda

- -quadrangle,. eac Cﬁ!fﬁlgﬁe@%éfgﬁs@tsﬂﬁg\t}%h%&% ?%é@sﬁgé&ﬁbé%eﬁé%ﬁ SI cleﬂ,da%tnd
“first and secondreferabemmblockint eleemeras farrdaah ef theamded fidsthousi ng conpri ses

© fixed mechani cal- refgrenggs a cki el or . e ch of e three .
prisms. . 6. The opt.i cal cﬁeerﬂﬂqﬁpai) &Fg’%h?é&%‘@r]e‘iv T sassé?ﬁ}i;'

. quadrangl e, eacipridclwd privis JAMwAOwe igridSfol&ifles ardngedang Si de, ‘and |
f| rst and second nechani cal reference_surfaces, and the housing corrprl ses’

faxed ‘mechani caguadsragleneash ofier PHERE HevEiser Nt Sideon seraed sisfe, eRdfirsio -
ol i o T ARIBAE hddftn B R refloclAL 0, BaRhUBLLiLY BhpilifeaT ] @

'dljgonal whi ch has a top an tom said prismeconpris conpri ses

S-two prisns and tmechammlgeietbmed: andk:ekmgaaiemagmform&o@m)e twargnszaad second_

~ sub-prisms, each of ich,has a surf hat
(B) a first mechanic 'retﬁétmgié ]?

ar al,l el...to,t.he . d| %onal

- conprises an eXtﬁng:&H}“Q:ﬁc}ihﬁs Q@dpﬁéﬁ&hhbﬁ:uﬁlhgmﬂlp&%%@dmpnﬁﬂgf ace of the

first sub-prismabove the parallel-to-the- di agonal surface of the second
 sub-prism -and - (4) first and second sub-prisms, each of whlchhasasurface thatis -

parallel to the diagonal; - : ‘
(B)  afirst mechanical reference surface for the top of the d.tagonal '
| which comprises an extensmn of the parallel-to-the- dlagonal |
surface of the first sub-prism above the parallel-to-the-
diagonal surface of the second sub-prism; and ‘
© | a second mechanical reference surface for the bottom of the
-diagonal which comprises an extension of the parallel-to-the-
) - | o diagonal'surface of the first sub-prism below the parallel-to- |
| ' ' o the-diagonal surface of the second sub-pnsm
8. | The prism of Claim. 7 wheréin the prism has four 51des, three ;
‘of which are adapted to transmit light during use of the prism.
9. 'The prism of Claim 7 wherein at least one of the prism's sides
comprises a filter. - |
10. - The prism of Claim 9 wherein the filter is a polarization

 converting ﬁlter.

oo Hoflaby ey 8 Sif, which




. whi'ch'conprises an extension of the parallel:to-the- diagona

(O a second rfé(:fhan-i"-cal ref erence surface for the bot I.Q_H’(ﬂfob{a%osdi a90h3|

“the first sub o emstzes ow the parallel-to the-di agonal: surfecevstatshe .

" second sub-prism 8. The prismof Caim7 wherein the prismhas four sides,

~three of which:are adapted to transmt Ii“b‘ﬁt during use of the prism 9.

“The prismof Claim7 wherein at |east one of the prisnis sides . conprises

cafilter. 10. The pri;gm Oihﬁ%t%ﬁ‘f&f)lé!@ﬁ{o%ﬁ%'&gﬁsﬁﬂ L4i8pristn BaPAkArdiZ@dds0n
converting filter. WD 021086549 -. 14 19 Cctober 2005 PCTlI US02111660 . A

—met hod. for -posi twhichigs a tpp ieama tediomh, sridsmethadi engeprisinggonal t he- di agonal

- surface of the second,sub-pri rqviding.. a second chanj cal

reference surface fo?Afhepl%&@g%na%)ft ﬁﬁ@l I%g?%?e%ﬂ "%eg%ﬁ?ﬁ% 00 of fhe

. extension of the parall el diagosidle- di agonal surface of the first sub-prism

- bel ow the parallel to-the-diagonal surface of the second sub-prism o

diagonal : © (B) provi &hg B a ShBddRrkaricabredorepeeswinedentegiotiome

bottom of the diagonal; é}f@heﬂi Ldi.ng a plurality of fixed mechanical

‘references, each of whic I's adapt éd to engage one of the first mechani cal
~reference surface or (®he povishing aptirahicel fizvedfraechavabaférrpees, eagidof( D) -

~applying a force to the prism.to.press the first_ and.second .nechanical
~.reference surf-aces agai?nsvh'}cg]els- %?—%ft?fil%? ?%ﬁeﬁ@aqf'ﬁg%gn%aﬁ & erences- 12.
The nethod of O aim 11 whef@bfice surfike of tige gpcosdiakardcalirdfredde)surfacst ep
(O, a fixed nmechanical reference is provided which is which has a top and
a bottom said rethod corﬁﬂd si ng: : S

v o _ (D)  applying a force to the prism to press the first and second

mechanical reference surfaces against the plurality of fixed
mechanical references. _
"12. The method of Claim 11 wherein:
(a) _' ‘the prism has a side; L _
()  instep (C), a fixed meéhaniéal reference is .provided which is
'.a..dapt.ed to engage the side; and .
@ instep (D), the force preéses the side against said fixed
‘mechanical reference. _ _ o
- 13. A method for positioning a prism, said prism (i) having a
_.diagonal which has a top and a bottom and (1) cbmpx'ising first and second
| sub-prismé, each of which has a surface that is parallel to the diagonal, said
“method comﬁrising: _ |
| (a) providing a first mechanical reference surface for the top of the
| ﬂiagonal which comprises an extension of thé parallel-to-the- o
diagonal surface of the first sub-prism above the parallel-to- -
the-diagonal surface of the second sub-prism; | :
®) R proﬁding_ a second mechanif:al reference surface for the hottom
| _ of the diagonal which comprises an extension of the parallel-to-
B 'thé'-diagdnai surface of the first sub-prism below the parallel-
: to-thé-diagqnal surface of the second su_.b{:rism; _

surface of |




o _'( A) .pf; dvildi'__ri.g_ .'a, first '_rre_'c.h:ani cal .r ef?'erfe'nce. ‘s'u,r.‘f"_‘éce for b B@toE&@O@J t he |

" -adapt'ed 't o engage the:side; and (b) in step (D), .the force presses the "sfi_dje

agai nst sai d fwcedossmchanical reference. 13.A method for ygrsssi/omiong a . -
- prism. said-prism (i) having a diagonal whjch has a top and.a bottom and
(i) conprising-first. and second sub-pri shJs5 each of which has-a surface
“that is parallel to the diiagonal, said nmethod conprising: (A) providing a
first mechanical. refgmen £ agerd.ons g@,}t‘i 1.he1 r& ) i<ch :
_conprises an extensi gﬁn) _ofcﬁ’\rtoﬁ}'e{{l%grE I‘h{&?t% o-t an |§gona &g%?l?%%gaégmfhe- o
~first sub-prism above thewh&hdt heéipied td ngdet obe of 1205t WECH21PE6549

'PCTI'US02/ 11660 - -15 (C)'-]%rfovi di ng.a pljgﬂal_i't of ixeg]t rrgchani o | |
~references, each of which 1S adapted ot ee??ﬁ%%%m(?ﬁ AP HRETFR T HEBhani cal
referéence surface or the gstond nechani cal reference surface; (D) applying

~a force to the prismto press the first and second nechanical reference
~surfaces against the) urannlyipegfforgedo shaipriee hanress the drdrantbwsond 4. The

“nmet hod of C aim 13 whereip; = e i: 1 (O,
method of O ai m 13 wher eifoch a1 b¥rdiol @gﬁ@ggga%@@heg@%h oilgRa (O, a

“fixed nechani cal reference I's provide apte ngage. the -
'side;.and (b) in step (DBhechamical pefexenpeesses the si de against said fixed
- mechani.cal referenceyy  The method of Claim 18 wherein: . . . .
. (a) Z"lthe prism has a side; _ _
N W) l.n step (C), a fixed mechanical refe.fence is provided which is
o - ‘adapted to engage the side; and | o
| | (b) ' 111 step (D), the force presses the side against said fixed -

" mechanical reference.




