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| MAGE- CONDUCTI NG OPTI CAL ASSEMBLY | NCLUDI NG
LI GHT- CONDUCTI VE OPTI CS HOUSI NG BACKGROUND Known in
wo besopdsical - fi ber conponent fabrication fiel dpé¢Bugdnororsias
optical fiber bundle that includes a first set of
i magi ng fibers bundled with a second set of
illumnating fibers arranged, for exanple,
circunferentially or, nore generally, peripherally,
about the imaging fibers as viewed into a pl ane

MAGE-EBRBBEFING Bp iCAR HESEMELYINCEIDNGYIGHRSINBE TivE BBYics Housing

um nat | ng | bers Known ose
optical fiber industry is that the pur pose of such
bundles is to forman illumnating "halo" in the

vicinity of an object fo image is to be
acqui reé by, and {ranspoéeggégﬁpgﬁg tghe bundl ed
i rnmgwmgw the loptical-fitser aommmhtffalsbrmamnn@éld scaatdpﬁ@al fiker bundle that includes a
uc o" fiber e.ls schematical]y
st sPL o Biabind et burpled WK 2 ApETEL et Thmpaing dbea ciradged, Yor exampe,
cnrcuntfététitnall)h@Wd:rB érallyl Aberiphersily c B0IuE thef niGingNAbRFs adiewed into a plane
out rg) f{g | es, wherein the o%n ward bundle is
orthogDph 4 aghugek e At neGitD 1o BITInERG tbers HSBPEN ) ke n the optial

fiber |ﬁdu§99 @ th&R BurbSdd SYSSuBH befRMsGE o fofin tahffllulrﬂlr%hﬁg HaloP it the vicinity of an
the outer bundle and the inner bundle is

of
°ble°té‘€fﬁﬁ\'qh33@dm6$e iSube Asuiredly: andhansaYted thrpygly theibupdled imaging fibers to a
remoté Eérﬁﬁ\e Q’(géaﬁﬁno Mﬁ@aﬁpte%f%@&lua“haﬁ" fider bﬁrﬁjle( 8 thema'ﬁcéllg '?e}aresented in FIG.

In order to accommpdat e and house focu

Hﬁtca'tysa devica rsgehen that shewn BsFIGhAA isfssembled1fpm inger and outward fiber
bundlécsagﬁérglﬁtt butvdid Hﬂﬁiltﬁ? RethérisBd of i ﬁl@ﬁ n%lﬁ%f %{F{ghg@ﬁ%%%{gﬁfﬂom a remote

e out er umnatin
source piesquteg ﬁ'i!mflgféﬂdlp@ff endhef they neter bungiey amdy theuinutir dbundie is comprised of
. . Qf f g
magh 56 5585 e ol ARnd 8RRl Bl o ERAOI 1 Bhscouie. n
order taragcammeatebanddiosse facesingydplicsi airargemests sydhi asdhatohFIG, dBdre fabricated.

|

o v TS Y, ARASGRERE S oo Sy e st g o o

input erml ofhtee firmbr, nmagllfmg)bttl]Me inl drdéﬂl to afefire ama@teortdhamalJWrtthmmountmg of the

t he enera ratl on

focusing tes, Whgry e dpetanap g e anch oer Sl9HES 24 oindTiglo P Julpcrical void i
defined,¥d snaw@g"oaglsa for @&rious arosPsectidnal himdle ﬁa%ﬁhetﬁé!ad out er .

2 A0 P o T b o e b gl o e genera

confi gur@iiUn'sﬁQWd RFICf18. hef rbtnﬂﬁlbalbr\é'ﬂ%%bi‘leﬁuoh hﬁBlvéﬂﬁe §@p%9d@fa}éncatlon of the

nd securenent of outerbund bers about the i nner

inner mrﬂwﬁeé bundieseandytaen mwduqhﬂreoff %qwehbwl%ﬁtmtme eiter bundle. A second

methofl iABAELthB EBHEALUNEST the e BunBRMAL It BK A&t Litd SeRrement of outer-
bundlegﬁ)gr ators and/or very sophisticated autonation

rspabent the innemundiss Inpitheneveati dhe: fiequently smgt ardfragile structures require
handlif P/ \}e?ﬂléll@{j‘ 8Pé¥9ﬂb%°éﬁ9 or vérg goﬁh%'tl ﬂfuﬁn%@ﬁ‘kqlﬂﬁrﬁent either of which adds

necessar¥/ assenb arti C ose assoc
to the expense latfabrigation. rrMorﬁwer a\eetolauaﬂcesCtbatt are Oecessary eﬁorrassambly. particularly

those %{sl&ﬁﬂeé frﬁm'ng fikst ﬁ}eu]%ggi dﬁéﬁl @9@5 rﬁé{n %R% Hﬁﬂé@%ﬁ@f&%ble surface(s) of
the cofmporehe Sti]ﬁmhbe af least $itecannd faze@f thednner buhdienrdust be finished (e.g., ground and
polished) before the outer bundie is arranged about the inner bundle, which increases the exposure of
the finished inner face to the potential for damage during subsequent steps in the fabrication process. In
still additional, altemative aspects, end portions of mutually fused imaging fibers are machined away to
form an image-input face that is recessed with respect to a peripheral light-emission face in order to form
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pol i shed) before the outer bundle is arranged about
the i nner bundl e, which increases the exposure of the
wo bovsdbd | nner face to the potential for dameger/gdsfoofohsia4
subsequent steps in the fabrication process. In stil
addi tional, alternative aspects, end portions of
mutual |y fused imaging fibers are machi ned away to
forman i mage-i nput face that is recessed with respect
to a peripheral 1ight- enission face in order to forma

a voi% g# ﬁ&agfneﬁ#fi"mﬁ: SfoEEQarHME %ﬂ? o g{oreeéﬁgﬁlfﬁt{néegﬁ? an%ng) is mounted for

focusing @n émagg oato themmemmbfatdn elniartymieat vergion cdnaistent wmn the current state of the

ant, s ou R 8 e BB S Ay B S At e Bpenenty mounted
and, thetpfaree non ¢hasgedableg awurtiwdppfeaﬁ&datia:t ?ﬁelﬁlﬂi@gﬂlhb pumsuatcwénng a channel
W e ap ClLa

o oSS o B AL ek, B 1L S o

constifueHB ﬁbe@smnat: SasSoHR] Wit trgadily %pérdéiﬂd teS@gEin AR dbgradfiodl ANERYe input and
shattering or splintering of constituent

trananﬂkiglp gh é?ﬁt'ma%sb”@ Qreovele QQISWQ Hisoeerssed inage-inpyl face is difficult and
may rbéblttlmdhn%g ﬁ@ﬁ%hﬁh&ﬂurﬁuﬁﬂ@ﬁﬁﬁe@m and transport
hrough the i mage bundl e. Mreover, polishing the ) )
Baly; Hgtgeerstp @ neadctor jassionpiified ﬁﬁ&m@h dﬁch*%sﬂg rafs {juminable image-
[ [ ier ;
trans;so@gag fdpgag f?/):@r Biched u@loggbss "g‘ h'fHeaejﬂ?# irﬁaaeé S!Ifﬂﬁ‘p e jmage-input face thereof.
Moreqyes hers i ainpred fgeivangionsof pudhiariassambly qan@tgesofrratn@pg firt opiigal communication
ighar ics for focusing images
with ﬂ?bﬁ{'ngﬁtﬂ]gétlf%g%@wég\tetese%e%ér eof . Moreover, there is
a need for versions of such an assenbly capabl e of
retaining in optical comrunication with the
i mge-input face, alternative sets of optics. SUWARY
In accordance with a first illustrative set of
enbodi nents, an illum nabl e i mage-conducting optica
assenbly includes an illum nable imge-transporting
optical fiber bundle (also referred to as ||l um nable
i mage bundl e") and optics housing configured for
cooperative coupling with the illum nabl e image
bundl e. The illum nabl e i mage bundl e has an inner
i mge-conducting bundle including first and second
i mgebundl e ends and a plurality of |ight-conductive
i magi ng conduits extending between the first and
second ends. Each imaging conduit includes first and
second ends and has the capacity to conduct |ight
between its first and second ends by total interna
reflection. The first ends of the imagi ng conduits
term nate at and define an inmage-input face at the
first image-bundl e end and the second ends of the
i magi ng conduits term nate at and define an
i mage- out put face at the second i nage-bundl e end.
Peri pheral |y di sposed about the image-conducti ng
bundle is a plurality of illum nation conduits. Each
illumnation conduit includes a light-collection end
and a |ight-em ssion end opposite the lightcollection
end. As with the inmaging conduits, the illum nation
conduits are capable of transmtting |ight
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between the Iight-collection and |Iight-em ssion ends
by total internal reflection. In a typical enbodi nent,

w@hog@bsshi ght - emi ssi on ends conbine to define pcT/us2007/015144
l'i ght-output face. Moreover, the light-output face is
typically nore proximte the inmage-input face than the
i mge-out put face of the image-conducting bundle. The
opti cs housi ng extends between first and second
housi ng ends and includes a housing wall that is
fabricated, at |east partif#@MA roma transl ucent
material. For purposes of Brrent specification,
and the appended cl ai s, translucent nmeans " not
entira

2k Erdheeh, e A Gl A Bmnodi6Rh e e juagercopsiucting optca
asserhioly inClugest analhsﬁndbtmknage}trmbﬂtiyg optichl fibert buindle Faisdy/referred to as “illuminable

imagq BlE5 and pa OSich 3%;{@gqow@gmedg§rf’c{o3&?%gg D T it fhe iyginable image bundie.
The |Mii‘$dbi$€im‘églé Bmhﬁéﬁﬁ%rﬂﬂaéﬁoﬂmné B@hdide' iﬁé'lﬁduffg‘ﬁr&iad?ﬁesecond image-
he 1nside surface of

ht -exit ends. Nbreover
bundig ﬁ@d\‘hféﬂ%sﬁ Pilfaiiiriﬁpf lighkeqnductive inaging é’P"QS’itS gyending hefwaendhe first and second

ends.TTBcR Rhadify ééiﬂﬂﬁ“iﬂclddés 6RNBhd 'ééc%ﬁd feﬁﬂs EEHJ%Q%eaéhpacny to conduct light
optical el’enent set that includes | east one opti

between digdinst asd sRCARd  endsy bmcgtaldntemlrfeﬂewt i hbe Esshafsiscof the i lmagmg conduits
termirfa?égtsééﬁ ﬁilieegi‘? ﬁﬁag@%t face %t the Hist Wia e-bundle epd ?ncf {he second ends of the

graae ractiv ex el enment, optica
imagiagednduits terginate atagd é¢f@ﬁentmaga@ntpatsfamtﬂheesecmdmage-bundle end

Ir ?égﬁﬁ%r%l N a{ﬂo?&%ﬁoa?tﬁg Wﬂig%&b&l{tz:gn%ww@ i§ %Opﬁtﬁginfbi’” |ﬁtf?lﬁr?ation conduits.

I've no ousl
Each dlvoyinatient consluiy includps$ @digm-coheqtlbre end Iaudnanlabt-gmssmn end opposite the light-

coliech&?rﬁ‘arﬁsn@ﬂg{hg firﬂgq]rgqo&{nﬁﬁi{esaéi l?i@nfnérg ﬂfj o‘?\gﬁiﬁcéi%f,crgﬁb?(5f)transmitting light

betweleo lttmeitghiie;oliedhen et ighterhissian ergls by tatal irmprtiaiceﬂection In a typical embodiment,

ol QTR R, e e Sy B Py g omtoutout face is
typicafly mo%:bro&ima@a‘ trenimagegpudfacé nhanbihe dinage-output efages bf theaitnage-conducting

bu dll s external to the optics channel onto the inage-input
Undi¢-ace; and (ii) the light-output face defined by the

pl m-aiptidsl i@hémgeeitaﬁis GBtwe Bl first ﬁdlsﬁéﬁhﬁlh@ﬁ\éing:@fdﬁlaﬁd fmelutiéya housmg wall
ht -entrance end of the optics housing such

tat i Haoatoat feabA o s 00 4 (AP IESREmAIB e Pt AURaSes G ihesiyeskspecifcation,

and ﬂ"ié‘ appérdet r@éih\@”“tﬁ‘a‘ﬁg%éni” RABAR' Sot BAtirbly Wit c&ﬁﬁlétéi?co%a&‘tféd Accordingly,
the housing wall for transm ssion to, and em ssio

transm@m’i asdeEnedi hGrpin eovers thervandssfromHietalivianspaientda neasy bybnat iptally, opaque.
The ﬁo@éii‘id Wﬂﬁfn@iudiés' SHPbL lig ?pen%néehﬁtdqeh é enéls Eﬁd In@ﬁg %i’id ogtsme surfaces

e | mage-1 nput “face. Envisione
exten@im:i bctweﬁreﬁpillahtreﬂiia@ie apd dipldeexit gadss i MW@O\@G thi%ffisidé@l"f&ﬁ:e of the housing

wall d%lﬁi';%s t%ﬁe Qﬁf g%&é gg@ef"‘;@e?p&rﬁa&rﬁ@ﬁ%ﬂs Ircﬁﬁfigute%%rt qoggﬁ% 84 optical element
set thauneilides atrieast ore aptical elembrtisuchrag, by wayod non-tiitirgexacple, a focusmg element
such %sea R oV ra&@oor%ﬁé(ﬁii/é iﬁ?e ?I?rgeritne?\ %Eﬁ fldteh Bélﬁa(yﬁn%értiggc’ element such as

ousing rs ca rna renova
baffle zeint acéfleetve elamdnhmch lab mirran atrhigrotedmuréacer ansporti ng

88{1 :aﬁ ?per]é{iv% ?]ci) q&(?péi?é;ﬂ%l%l ' )ing?o 8%&?%89%%?%{' ghea r‘iuminable image-
transpoping opticakfibenburidiesstith that (i) at least one of the at least one optical elements housed by
the optics housing is in optical communication with the image-input face of the image-conducting bundie
in order to facilitate the projection of an image of an object of interest that is external to the optics channel
onto the image-input face; and (ii) the light-output face defined by the plural light-emission ends is in
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selectively retainable within and renovable fromthe
optics channel. Various such kits include at |east one
wotoogn)s3e set of optics housings including at pEEBS200M05144

optics housings and (ii) set of at |least two optical

el ement sets. In the first instance, optics housings

may be alternatively attached to the illum nable

i mge-transporting optical fiber bundle, while, in the

second instance, plural optical elenments sets may be
optucﬁ&rﬁﬁﬁ?\zc{a?wﬂh tﬁ@lﬁggl'rt] @lﬁ%%g\r@éeéa@eds? tliehtgm%dggltﬁ? F&ﬁqﬁkﬁ‘ ight I!]ntroduced into the
I|ght-@5®g¢fbpgd Rf an iNumination condyit\giters t}mohght-eni@ng@tendyf the housing wall for
transrﬂ?éi' tgganggegn %sfb‘ﬁ fl%ﬁ\fé 'th‘é%#;g%ﬁ\@@d@ é@%@ls@&gl]ap go g%@g?@?ate illumination of
the obm:ModJe lmagedoopéheimag&inpuﬁmepl ed conponent conbi nations

b St T il v o

clam&“gm fkits wiyereih a&kaﬂ@emﬁ(lhtgaﬂlumg\able mége?mntﬂwtngdapm fitee undie and the
N ove W t a e n e . . .
optcs JRU¥EG o1 50Biau R o1 S cive-ForPeseiNe ot $ieh T s dptics paysing is capable

of altmnwtetnovﬂ framaand REtachineABtodlie |||maamlnfagé>eampbmn@ otiehldibar bundle and

(i) thg rp@tlcsng\%stﬁ% angD olﬁﬂqt:ql &?ﬁﬂ?ggﬁg térglscgﬂégugqt b t: lﬁ% oppca?felement set is
selecttvewseta@atflé Wthifl e FePiovablé roii tRebpties chdnAel aridddsuch lkItQ include at least
interc anﬁeablllty of _housi ngs and assoqci ated_opti

one opi) agyet efapicsdiougingsiipglyding:at deagy twa Ppiics ausings and i) set of at east two optical

elemet 519U tﬁehﬁstf ahétﬁﬁcet ﬁﬁtnﬁ%%@ﬁﬁ%grﬁ@ Bé %Itérﬁﬂ‘vél? @Rhéheld Mo the illuminable
versions in or eit he optics housing

lmageatmanﬁtétg@pvqab%her bmdheewhﬂes @tﬂ]%zseéorpiénﬁmmlwl opligal elegents sets may be
altemgiﬁgl_g%ﬁmfe@wdtﬁﬁ thé‘%gfcl,s' 5%&?9 \ﬁfmogfh@?%tﬁm%ﬁaﬁ% Qhe versatility of the
co bed

l'ete escr | depicted in
assenhiyt kif, delonBelcwhlcptt badin ﬂwmptlcmmlamgmmmpﬂgal element sets can be changed

ors LI PR 3, Gl RS Bt Gons caresen

combihatioes thini Bdiossm!m witheithler aption aloge. bundl e of

?%@q%ﬁy %’dggrﬁ{gges of ﬂg’ﬁf Bﬁg'gfiﬁcﬁt”_\?‘”@" oﬁ[)h?ﬁ &8‘6P"IB§/) of aﬂsop?cs housing, such

as thatldesaribed ¥bave, with arillominablg |iﬁ18¢1£bdndl§| dre (i} Bbﬂﬂl@h&ﬁﬁlfﬁtumand expensive

techné#sﬁ%%béuﬁwl rrawg P ans ﬁrréa:g%ng go g gglmg ﬁgr}?enrﬁgqntmg of optics; (i)
facmtauamaemé Orﬁidmi;tbfﬂlﬂmmaﬂﬁﬁ ng §ntémgetﬁ§ BeusWgtfidnT EiSdpéte lillubnthabon fibers; and

her al fem ssion face eflndcollectlvel
() inrcbafasghitty ahhEings aah, ASsOGRISH ORIcR|o O PBFRLEIETENS SSSTA the housing,

althoulgh tHe! fiket ftwd defaﬁt%&saaré’ ?’éa‘ﬁzdbfe i bé*@lﬁﬁﬂ iniwhich both &féltﬁ&i%f fhe optics housing
hore optical el ements fgqu lens) is mounted for
he i

and "E@@U@l ¢lement setpEg Rermanengy, @ rrage i nput face; FIG
Fé'sfr{t&w@nndn Iirﬁi‘tmgr@moﬁmieﬂﬁga?é eI Idtely %Qidﬂﬁé’d and depicted in the

ass ng-aspects of the present invent
following detaﬂﬁdlda@nnn@pnaanﬂ ithe-accoBpAMMIBY Hfawingdt i cs housi ng h av i ng

a translucent housing wal l
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defining an optics channel that houses an optical
el ement set and an illum nable i mage bundle that is

we oResaii vel y coupled with the optics housi ngpci/osfobo15144
2A is a cross-sectional viewinto the plane NA of FIG
2; FIG 2B is a crass-sectional viewinto the plane NB
of FIG 2; FIG 3 shows an optical assenbly,
alternative to that of FIG 2, in which the
i mage-input face of the inner inmage-conducting bundle
extends beyond t by t he
i ght-em ssion 5@# bggﬁﬁwwern&ﬁgﬁwicondw ts so as
to define a stepped shoul der about which a portion of

OZ% 'st?q?qséotraéaﬂ%ﬁél nlgxm'&nfagg%éier\farng%dﬂnﬂbéﬁﬁﬁﬁ@ ir?glﬂigh an inner bundle
of ad}abaitlsb-fdséﬂ\mégeﬁioﬁ?ducﬁng éptical fibérs demimating dibers) isuxehpfmtally aurrounded by a
pIuraI"?ynbidﬁ Eﬁ‘%* 1 n which the optics housing and the

ﬁage bundl e are configured for selective

t hFIGaﬂiB*dbﬁiclﬁ QU4 illivGinatitd ﬁaagélﬁaﬁhmrtmg gb@rbundib aslwfieRtan image-input face
alternativ 0 that of in which t

i1 gnes A e E1ag caRrURng HuP e B eSS mobect £5a peripheral gt

emlséidhrfﬁééliéﬁl%b doméctivey W?thé Vght-eRisSianl amisef ﬁﬂtapillurﬂlﬂatln5|ﬁﬁers Wbrder to form a
shows an enbodi nent whi ch, irrespective of whet

void qrighansgt inteswhirh st "l°§ QRSF% @{eﬂv@we gepdingbi énqup(gﬁ]fqrﬁg:usmg an image
onto thé ¥k Ikt facd;ge bundl e, the optical element set is
selectively retainable within the optics channel of
t h@Goth’e@@ %wﬁluwablanma@@ndmng IOP{?@Q RaseaYly erabadying aspects of the

presefil Fn%riﬁaﬁ I/ |Nél’d 05‘ |I? uﬁﬂetéb%cé)%ds‘ﬁ'@ hﬁrﬁ'@%né&%nt housing wall

I's selectlvel Y ainable wthin th OptICS ch anne
defining an kptics ghanne Hi-auaousgs aecrpxlcalatermsmammmlmm@able image bundle that is

wop‘%@gk@%‘%ﬁ?ﬁﬁég&,@{;bcgg},ﬂvar| ous enmbodi ments of a

i've 'op 'ousi ng optically coupled with
anFlGl 2AiisiaTatsisesectiong oiewrinto hepiane g obpiG. €al  fi ber bundl e

tr ore not
Elghgég cgéﬁsisgft OR?IH Ev;ftitg rﬂ%nbﬁﬁg?ﬁlﬁém ion or its
f’ipIFJGl 8 showsranodpticed @ssemblyc altethatl@ tp,thdtloEFNE 2] io gghlch the image-input face of
N ement at i on spegct ver si,ans. an Q t.S . -
the i B R BorcuRtnrun G Repds stEne BB ER L BB o B g fantemission
ends ioﬂthé Maminatioir @nadbitsrsoras|td défine ragsteppadrshatdef abdut whickvatpbition of the optics

he scope of the. a n clainms and do not serve to
h°”s'693'F|pﬁ%p F?@Vﬂ’ﬁ%sﬁﬁﬁﬁ?‘g@%‘ﬂ% of the claims. In a first

I I nessA Bl crebsSeetiohal Wiedlinte hep@amMIA of FIS.G5. 2, 2A and
a cyllndrlcal i ght

ondyct{ve opti. hQUS 1
1B 1 ot oSy oG OB WLiEE PP TOPRRS eEle Hiinable image
bundl@%ﬂz o%%ureﬁ f&%éﬁa'cm tN\@édabﬂe%u;ﬁhﬁé -ends between the fi l r st
and second housi ng ends 110 and 112 and i ncl udes
| i §IG: 48flepigiscan emhgdiment, alternative to that of FIG. 4A, in WhICh the optics housing and
the illuminable image bundle are configured for selective threadable coupling;

FIG. 5A shows an embodiment in which, irrespective of whether the optics housing is selectively
separable from the illuminable image bundle, the optical element set is selectively retainable within the
optics channel of the optics housing; and

FIG. 5B illustrates another altemative version in which the optical element set is selectively

retainable within the optics channel of the optics housing.
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116 and a light-exit end 118 that coincide wth,
respectively, the first and second housi ng ends 110
wesds/dds342 Moreover, the housing wall 114 incl us@sus2007/015144
i nside and outside surfaces 115a and 115b extendi ng
between the light-entrance and light-exit ends 116 and
118. The housing wall 114 defines an optics channe
120 that is bounded by the inside surface 115a and
configured to house an optical elenent set 130

i ncluding at |east on ﬁ;ﬁ\(ﬁ,& In the
illustrative enbodi neﬁg?ﬂﬁ'tlﬁ—ﬁ&seb the optical el enent

set 130 conprises a |l ens doubl et 132 including first

cinher SIS0 SeREFIon & e L e s i ol onsbctiE ghfts Jusing opticaly

coupl!dfwnh amilumingble mbel-d'anSpbma@ldptk:aI(ﬁbertlmndle fs ilustativath n‘a:tjure and is therefore

not uﬁg@s& t%? m|tzlée5§cogﬁ of égée UTV?HQIQPI 0538 Inappllgﬁtgq% cfc’feq%gsz a(/fcggrdiggly the various

impleBleAtElfs | Rpécls; veréRné BritPemBoaimentsiies@ibed®Me sunmrhary aﬁ’d detalled description
di spersive elenment such as a prism grating or

are iny 8 Nelura of ngR-IgYNG cxAmPIEs faling Wi dhe SaPe AbIE) JPRe e gialms and do not

servedd adTiAk the rﬁéxlﬂuﬁﬁ%otpéoﬂﬁéblbﬂ% of the housing vvaII 114 is
transl ucent such that Ii %ht i ntroduced into

holn<A firgt Megtretiveiconfiguration ishewre in FIGRt 22/ ARh 2B, ér%"”ﬂ&@' fight-conductive
opticd ﬁo%giﬁg‘lgd ?ﬂ bRkREN BE%‘- fiausb @9 dN@'hbuWer{d? r11?3 ghﬁ?& iﬂ(? NA housing wal

from -exit e 118. errln St

114 extendshetwgen; tb%ﬁmbamiu wgomwusmmdtsriéo 8 1b’4aandein@m93ta lightentrance end
116 a}ﬁg |IBHL€§R Qn& li]ﬁy l‘ﬁ?tycom% d@ ith, @%bﬁ@‘y fh‘cbﬂf‘housmg ends 110 and

an | um na
112. M@gwe_t. nrwlbwmglwagtj ﬂﬁtlmqlmi_es inside rant guigide spdaresil 8o and $15b extending
betwe;égrf?{?e th!?ﬁg egPé)r!:'\ e |Ytre]r(1]qsz1 13'&&8 gﬁét'ﬂﬁg l(g%n%srl@ %If Zf4 Bé:ﬁnes an optics
channiaﬂasl;mgmatls bamndé'mby thlelmmdermutfatm 115agad mnﬁgllred 2O®useran opties! element set

130 il 3 bl i Sopile o118 Wufrt0s g Blehe of %, 2 optcalcement

set 13!)‘ coh‘lp@d‘ﬁsmmwbtjbldﬁ 32nniiiding fisoalsetondléises esz; anddpeb. Clad>wever itis to

i ber extend between the first and se
ve unoer3 0 e CBiaLeIemSM SRCH 30 i variit EsiTTAGn Y Kad agdiapgo. or insteac
of, eith&h or%ﬁlfbflﬁfgﬁ@hdlgedéﬁ@%bés 328 ahd 482t aslehdtiont of (ifard 8ddntiodal lens, (ii) a
ends 222 and 224 and corrl's;rl ses an optl cally

gradedrrefrastivedadey docugipg.eloment (il o AigparFive ﬂﬂ@?'ﬁ@“@cﬁsé‘ prism, grating or grism, and
(iii) aﬁ %ﬁ@?ﬁl’tét‘ebv Wg?)éf n&@-ﬁrhmﬁg)é?arﬁpw IAB 1635t & %ﬂl@ﬁ%f We RAousing wall 114 is

ding material 232 having an inma

translp@m such; that lightgpioduegikinto tﬁgmqum w@fla‘g &ogg,lp éhe Ilg t-entrance end 116 is
transrﬁﬁ&f ﬁ\FJuPP{ﬁ\e'hBG’s‘gi? \ﬁéﬂclhg?rﬁ@mslsi'oﬂr?&m E}fe(h ﬁtgﬁdt 8fd HB" ough

hel mag tota |nte reflection in
ad&ejerd@m tonFiGa 2 gthe nmcghe@mgéloﬂ andcﬂmm@al elemeat sgt 130 housed thereby,

are in @ﬁ %Mmﬁ#ﬁb&hbn él B:IBE%JII? @%ﬁ%@&ﬁ an anﬂln%l‘,)lé fha (?%r}%ﬁn%ﬁﬁﬁwg optical fiber

rm na
bundie @00 @ymchu efpr mmvenmwge -and prewvity, iscaltemabivelyt refefred td as luminable image bundle

20 OGBS, AT SRR nab L5, 3 1208 3 e

conduzting bbundle-210 thavlihg ﬁrabmd&bBorﬁtlmbgmblmdlecands R1hgrebo244cdnd aeplufahty of light-
cont PR S 22 1T 5k by R, bk e sk gecon e
bundle ends 212 and 214. Refering to FIGS. 2 and 2B, each imaging conduit 220 includes first and
second ends 222 and 224 and comprises an optically transmissive core 230 having an imaging-core
refractive index. Each core 230 is surrounded by a cladding material 232 having an imaging-cladding
refractive index lower than the imaging-core refractive index such that light propagates through the
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illumnation conduits 250 (e.g., optical fibers). Each
il lumnation conduit 250 includes a first,

wo 2@Bbeakd ection end 252 and a second, |i ght- R S6$007/015144
end 254 opposite the light-collection end 252. In
alternative versions, the light-collection ends 252 of
the illum nation conduits 250 collect light froma
single renote |ight source (not shown) or from
mul tiple renote |ight sources (not shown). Plura

oo BHERE'28 o Rl BB SclEL MIF v pngun to tose o
ordindryrsiglein therelated 200 Theef firstieGds 222 df Ithe imagihg eanduits.220fterainalbat, and combine

| arl f he
o derf ) RHo Elopth 7oe3218 36 e B Moniebnd bl 1Rt ABeloggte Vo abond encs 24
of theZEﬁgla_gl doridoits R2Matpeminatp @t, dnd defirié] Gn fimag@catdut fase 2¢® 8BTS second image-

bundl ac({s 1é?O Moreover, in the particular version of FIG
undlgeng28. ¢ st common face 270 is planar, but, in

vemspw@d Cirdufrifertially lta!suum mdmnageeaﬁiuaﬁr@ mreem iBtd PlraMly of bundled
nvent s alt

amifaien, (RN 250 6,0 0plsRh B )e  EachsIGRGRIBR |fondyh 280ainciudes a frst, lgh
collectistBhd RS2 bAd aCeRbALE Ui Iﬁférrrl‘lé%lbﬂr@ddy2545bbbbs@§th@yllghﬂ%llectlon end 252. In

application of an ad esi ve opti cal epoxy Eo) t
altemaliys veEsiopgcthe tigli-colleghian gqﬁsp'&fé qf gla%lllgrg@a@n qoRduits 250 collect light from a

single! rblnHlé‘Ilgﬁt@oﬁrdem%hmcﬂr@m%%ulﬂf@reﬂbﬁ‘e ligh® Qém&@t(ﬁ&rhﬁﬁwn) Plural light-

tics housin |cte In

emissiah ends:254coaong 1o Befiv crInCaUraA fe6e 25% 1aha pariculst fianiagile image bundie
200 o?Fle'ﬁ ﬁl&qﬁﬁgbutdlﬁ fd?:@iigs‘?g arlntu%rl BE&srea -abbitGhe/ %Férﬁﬁ 25 f the imaging

I ncl ts anal ogous to
condqtﬁ 32Q/sycg ithat theflightragtput face QS&amu the inagefinputface Bt6 foame f rst common face

270. ll/ﬁle%(/@rnﬁ’leth& Eﬁﬂ&ﬁa{r%&éuoﬂ ?Ftﬂ?ﬁezd httaqiréat1 %?rmn'ol; ¥ac£'f?& is %Ianar but, in various

ts asSocra ernative ver
versiohsiwithirethe scepiecand contem@tionf thednvertont is altérnatiyely configured aEunhermore in

f. he tin 10 d
aterngig B{sich o G, AT i, B Bl R 2y, ' dpfcation of an
adhesivenfemn dpam egoXy Ed)dovand rbefueén the llgbl‘lj}bmplarfgm 238 af thy .illuminable image
i]e.nt ersio 3, an t he

oundi§ P4l Fieloh Eent@hiriend 2 ofihe s h RO 101 O condui ts

23epidielliimFIGS. B iagd18A BudnfEatboliment akbfativeas thabofFIGS. R2A ¥ind 2B. In most
of its g:lfpgsgﬁtg gtvg%t%ggog%gé§£a e3 con@g oy n gggqlltgaoﬁ%gbthtg%eof the version of
FIGS."63BéridY theteforé tRe bé‘fﬁé)féféréﬂwtchéraét@ls%i@us‘euw idefiy likk elements associated

ped shoul der 272 separates_the imge-input fa

with the; loLAgmBe Yergjons. Johsuversienef PSS, 3 48 Roills Imags=nest face 216 of the

mageﬂ:oﬁdlféﬁﬁ@b\frﬂle‘ 2)|ro do@s \whi él"élfné th itHEey %ﬁt 61[!;51“%0%%@ &edinmon face, such as
ext ends beyond the |ight-output face 258 facilitates

commph facp m phoyinon Fif3. % lﬂ@fptsmﬁcellv while in diegtarsiost oftf@S. 3 and 3A the light-
emnsslo ma& 953’ lbl:ttll)éqmurﬁlrlﬁ‘ﬁyneco%&@ 'iyoodetf he aolgfhl &ﬁp %tfeni? th4Pis annularly

|nen3|one ptics ho
dlsposed ammtheamagescqmdwtm/bvnﬂ@wr lbs bgm-@ubuﬁmﬂ qal lemessad\bloa distance D

relative kﬁhg?i@g%wu@{llf%cg% %uﬁphe ﬂlfggg eﬂg{boiﬁrog@?ru ée:ﬂgrates the image-input face
216 artqothe tight-butputdace1250. As dh@lmowEIG Boa cor‘dgtua@ntlmwmch the Image-lnput face 216
go] he’ [ j .
extends%ur &%nﬁﬂh e%hg&ftﬁ%?&g ZISE?aclh he n;%%g% o?g pgllllgﬂjéﬁg g%th ﬁf the image-
condualmgtﬁmadle @o FrlthheBoptlasl cbaﬂnelsmneofsalcdmpmsblye dimepsitAddooptics housing 100.
Shown m?:rré) 3?\ is a ewblr(letoz?‘:ﬁ)j[s)s-sec(llona?planéo A ¢ If Pls. 9. which is taken along a portion of the
image-conducting bundle 210 that protrudes into the optic channel 120 and shows that, along this

protruding portion, the image-conducting bundle 210 is surrounded by the optics housing 100. In a
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t he stepped shoul der 272 extendi ng al ong overl appi ng
portions of the |engths of the inmage-conducting bundl e

widdds@aixdss he optics housing 100 to retai n the mEkUSH07/015144
housing 100 in a fixed position relative to the
i 1lum nabl e i mage bundl e 200. In addition to
contributing to overall structural integrity of the
joint between the optics housing 100 and the
il lum nabl e i mage bundl e 200, stepped shoul der 272, by

versu{ﬁrs%ﬁ Q% lﬂgt dt F|(:e %QL#a&He&G%&i&L =y gb({lﬂ gp%@é&%&ég&g%%blﬁg to a portion of

an adheée
the stembm!&nhauiderczn ieatehdlwaloegmvwapmgepumohiﬁf thie ld:r‘rgﬂwsmilﬂm image-conducting

ound$240 i BP{Em 0l 38 o PE e cpfiepsli ML R, oo retative o tre

illuminabigimagenbundie200. Inladditién toednthiiting roverat simogml reeyrityeot ¢ jomt between

e oL ab S E o R P b 398 s A 2, b v

lengtiwiis€ Bxténtingqirtion aldng iwhichdo aHly arsadhlsice @Bllhtes teliek@th Apply adhesive to

e QUGG B 11 S Eerg YA 4 0in BN ERBRM S 708, fraebygresenig te

mtegrﬁ\bbf' lighttrahOmBabie &t the/ RihY intePBW I dafidd %Eﬁlv@@rh thidilight&n@Brce end 116 and the
tics housings 100 retaining optical elenent sets 130

"9'“' Rukfagg 2981 ent optical elements to the illuninable

| RGO HIES.2420and UL akdrhditd msmﬁéeary@rrownqm wﬁa‘ch He%pt.ésmousmg 100 is
n nost ma] or respects siml ar hat

threa%abhrl coppled tortae @UmI"?Né irpage dupdie 80¢; h@m%@dvantgg%@rénwea ing @psociation with
such éfﬁ méns S élﬂfﬂ“ﬁ s%le@ﬁ@lf}trérnoderbnﬁ '%ﬁ?]éhe(pﬁérﬂﬂ opfics Floings 100 retaining

. owever, ortron o
optlcal |e|em¢nhsm$ 430 mgedlftﬂnenﬁloet@belembetgutn then dluainabla gmagey hundle 200. The

iuustrée}H{a %Fsiof@o?%lé 43& X rg%sg‘mafb?q?%ﬁk&? sF??nE} foSthat of FIG. 2 and, therefore, like

Xterna hr ea | CUul ar ver
referefiegoCharasters aieeusest e raferl to ahalegogs sbmealsz In ghef mrsmdofdﬁGa4A however, a

) t ' | ari y .
ol e B3, S 3, 58 0SS i B iy 25,
prowded with @ firéi@xteriahkthvead  set 2820 |h Itheb;mru:mar earsiart depidtedyithe éxemal-thread set
282 i i gt e bITRREE a0 Lt AT el aifted gl Spdffa o e fenath of e
|Ilummﬁletu|h§gd tndie 200.f Howeven p‘ltﬂlm appresiated thad e llhﬂﬂlabiéllm&r?aiundle 200 may
be otferyipe DERYE WHtioR SRemARLIE] pobaad. « HENANDB BPrIEN SLDg R of the optics
A | dt 3 Peritlande ey 1166 xenadin -
housi dﬂ@aﬁ@fhnt@rﬁr etade Iz’gguteltg2 e S opﬁdies hgug?br\]féar%glg Ilght exit end 118, has

affixeq thegaaboutia secoid: feeadad gellar 180 that gardes %é??%él%ﬂ%ﬂl@ﬂ set 182. The
opt.csmbuﬁmg W00 &H‘lﬂ\H\lH&iﬂlJ‘fﬂ%@g %ﬂncﬁ@m 1 s@l@&v&l?%buﬁi&ﬁbﬁﬁff anwéuy threaded

therein a first internal -thread set 302a into whic

couplern3fathat s defined theerin axfirelr intamat-thread set 892axigte whigh ""eads of the first
extenf\ﬁﬂﬁl?e%g %ﬁlr #4308 Bq‘nb N &g&fﬂ' ihfe%ﬁtﬁféaﬁ 8kt :gﬁ%tJntbrWh%h threads of the

Ich threads o second extern rea
second iextetnak-theggd set 182 ateéhneadede Itisiodesndersstoedthat altemnaliveversiogs may include

an mté@él@'tlﬂ'g?deﬁ% bléﬂdﬂqﬁ?t pér&%ﬁ{?gglaﬁigeo; @ng%%?ﬁ%ﬁ%?&eﬂf about one of the

I's permanen
illuminable drmagediundle @00 amme@nasrmmimg 106, whilsl the piveef theiopficehousing 100 and

o B30t A Gk Bapitib e he other of the

Referring to FIG. 4B, a version including a stepped shoulder 272 such as that exhibited by the
version of FIG. 3 is shown. To the extent that elements of the versions of FIGS. 4B and 3 are analogous,
they are identified by like reference characters. Referring now to FIG. 4B, at least a portion of the
stepped shoulder 272 extending along a portion of the length of the inner image-conducting bundle 210
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the i mage bundle 200 is threaded into the threaded
coupl er 300. Referring to FIG 4B, a version including
wedakepRerd shoul der 272 such as that exhi bitedpdyutingro15144

version of FIG 3 is shown. To the extent that

el ements of the versions of FIGS. 4B and 3 are

anal ogous, they are identified by |ike reference

characters. Referring nowto FIG 4B, at |east a

portion of the stepped shoul der 272 extending along a

f - I,

canief bt GhgB ol SE8RHc a2 b 6y hEHIGHer AR SO0 B 1 bunce extema
threadsri292 faee qt&fvned sbdubthe\extesiorourfadecatan utrlaebundfedhrebdadoﬁo&ar 290 that is affixed

T N I NI P

apprecibted thatithalportion ohthe immer bundle 210 prdvading beyond mdlgm&l&t face 258 may be

otren{e ybyied Mo BHFHRINIP Sl ieats, 4, BEGRGY adirent (i Jptentrance end
116, byhottior aldy meolbﬁglldldﬂghéaeymﬁd\mhlﬁg |1|00hhch§dé§ msnﬁ@mﬂer%&hreads 192

ﬁe’b q%g se 'Pgnow ded wi t.h i nner-bundl e external
configuigH o e @1 PRAgosmE Ut the Henarbyile exemaheadn @92, In the
partncdléﬁ:ers@nl%ﬁé% Q’ﬁé RuSiRGinteital thrsaas I1192.‘35re \‘Jﬂlﬂed)g Zd ot &th‘?de’dgm the material

i ncl udes housi ng internal' threads 1 confi gured

100
(e.9. glgss Yenlasgie); frpm WW%H‘GPH@“&‘?@&@&&%@ fakricated, ;phough the optics housing 100
may Ue%fé"rw@é‘ﬁr@h&e@%ﬁfﬂhﬁﬁial hRaeass. 3¢ ms{aﬂchr laepo%ﬁ Bf ﬁiH ||r@ernor of the optics

ver si on shown, the housing internal eads
housmgo‘rqu(r@vg affixed thergin andnta@ally thwa@qﬁecoimt(eqtusbwwr() @logg an interior surface

he optics housing 100 is
of Wh@ ﬁ?ftgt{%‘ingﬁn‘)t@ﬁ[‘al'tﬁrlga%s;]ﬁ?ﬁgﬁoégﬁelis housi ng 100 may be

otim stilfugkergliustrative emtiodimentstie which the) pptisa hoasimg 101bls either permanently
attachﬁ@ E)é ?ﬂ%‘ﬁ'ﬁg aﬁg{ptahlg o He |Pmnécﬁ14 Eﬂdlgg 'bufidie 206 é?\p{)#tllgﬁyelement set 130 is

ave af in an 1 dter
selectively inaertabledntoland ogtroh the opticsrhpusingotlf). Aacardiogly, ifarinstancé,arcan embodiment

o 3 B B Bk o o A e st

opticsajan |solis bé suisstitutpd1fo0 anatheziin brder fpeincrassenthé wverall serbatitity@f the illuminable

eS8 S L R e M LU R S B 5
| e theerdmisle bfFIG. § 24 oﬁwal élémér’m €ctasd mb?rﬁ%ﬂmg%l l&vs dbUblet 132 including first
an enbodi ne

and seqhed IeseoA3% g, 1325 e Wi A Raiey Goeing, A0, i 2tk kasing 140 has

lntenol‘ brﬁd@ﬂté?iébétﬁfabéﬁiﬂﬂ dndrdlt Qnd Bxhibits eReMal duﬂénsﬁlﬂ% itifa® ren@éy nt configured for
till be substituted for another in order to increas

the selve AU P, 280 rateriion withinRe PRUESHARER)|120; et version of FIG. 5, the

exten&%ﬂﬁéc@ 140Qf thé%ph&s' dasihg 440 Hﬁnesrpgét 'of éﬂtérheﬂ Qaﬁﬁiﬂtﬂ'@a&s i’iﬁ configured for
such an embodi ment is shown in I'n the exanpl e

selectiye threadingsengageragnt with lintenal housing glreaggmg dapanding fegmythe inside surface

115aéfmoggtﬁ)¢vgt 1432 including first and second |enses
2a an 132 Is affixed within an optics casi ng 140.

TiRepigled i ie 1€a8A rig angibem dlustrativecyargipn mwhish tasr pplical element set 130 is
threadtﬁﬂﬁe"{%r? fat é%\? ithirfhée o%téé offd e%fe'?b 'opérLo}tls 0 o%giﬂglﬂlﬁl | T%RSiRBStive version of

I't cO
FIG. SAnan eplicscasing 1i4nmrrymgraiemsedoshlel 132 islidabiyinsertabledndo.iand removable from,

o o3 251 AL 8l b i v s
wall 16kis eonfiguredden segecn\rerretedtmn]nmlecmmﬁs casingd40.0More specifically, in the case of
FIG. 5A, a threaded bore 117 extending through the housing wall 114 threadably retains a set screw 152.
With the optics casing 140 positioned as desired within the optics channel 120, the set screw 152 may be
threaded into the threaded bore 117 so as to selectively exert a retaining force against the exterior
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sel ective threadi ng engagenent with internal housing
threads 119 depending fromthe inside surface 115a of
WO hesbes ng wal | 114 . Depicted in FIG 5A i sp@no$dnet/o1s144
illustrative version in which an optical elenent set
130 is threadably retainable wthin the optics channel
120 of an optics housing 100. In the illustrative
version of FIG b5Al an optics casing 140 carrying a
| ens doublet 132 is slidably insertable into, and
surfac‘;?emvcﬁ e 8@&9 g%suy;?mo pA!'!h%ﬁ F e %@Flscrékg ?g%fs drw? %hﬁm In“&’ casing-retentive
retail ependi ng
modef the rmddhes rleadntwcngpmhensm]eliuom ﬂ\ecmprbilqgmfm FIGr 54 ehdcadsoeiated description
herei aﬁsent' on of the optics casing 140. Mre specifically,
18°Yhe case of FIG 5Ala threaded bore 117 extendi ng
t hVamuwaltehmtlmersbadgnenw provideffot the ecletilé youplingeofian opticabélement set 130

o the ol opn Pt AR o il 1361 BBt pRltpeaded sutaces

must bS 3t 163y akeate mrﬂaaﬂ@ﬁ/picatycentubg dylindeaeie Holeves; altdrﬁata@ e&ﬁ)odlments within
ert a reta nln force alnst th

to seclectlv %e 9
the scope ap Qﬂ“&%ﬂfpiaé Rohthe, inyentiop inclyde %ast':%q ?{3 iﬁ@umﬂlaP'ﬁdﬂlﬂjﬁ bundle 200,
(ii) art Bﬁllc?; Qfouéiﬁd e4d 1§ ahSophied céé'HQVVﬂw thaBlisCatReérASan-GlifiicalMif cross-sectional

nmode | s readily nprehensu ble fromthe
geomeebu 'BtV?@R\’S &tk yassipnsgat '5?@ aﬂ%l ofthe SEtIC&th@%F"tﬂie!so@rqnﬂtth%?Pt'ca' element set

130 v»htﬁih qwa&ray ﬁeus\@rm@l%ﬁay%é ﬁlé&ﬂélw RtafiEh B isBESrewsdueN iad %et screw 152 in
for the selecti've coup an optical el enent set

FIG. ¥ger qewcesfféhqr Ithﬂnﬁhfﬁ@dﬁdéastm@esusfm@dl“@yQDUPTHWWRS:%QW? at least one of a

1 Sind tify 4 hét be appreci at ed t hat threaded sur f aces
(')c'pt tﬁZ?ﬁg " ku) st arcuate, and are typicall entirely

cyihisiibiadditiqhal versioas.cit may, be desiwblevie ab cnarf@ gptmlb'h$q+ate at least one

ot SR R0 A EAEAGL P T P AT e v v

114 of the pptics hoysingcH Ofimfabiicated. dtwill be app)ecmteddpantm;afotasaim gpticdidsolation may

be acbl%er%?y &I}g ﬁqcﬁxrsvé:&?gng Xl ' nrrdeire'?é@: )ﬂeé:.r g?%[nivggé 'Fga ZéAO ]in one version, an

opaqueheatinyt Ce is dppliesd nghdﬁlﬁldarsdrfacbeﬂﬁpbf thel hoasiegrevall 1$42t Aldfhatively or in

s b SR S R A0 T BB BELLNS e 12 ek
the ofti€s @rsmg 440 meﬁosefehtbbdlmbﬁt@ inclhitiegdedlogtiastasing 140 suvhias, Byway of example,

e egigint B, L) oo BB P Al s 140, e ptics

casing/ $4055 faBScatdd!froffPah dpAqétembterdr) e to at [east partially
optically isolate at | east one optical elenment of the

othieécaﬁgomgemldg@# tOL%'"lﬁUBWPtOﬁ@ePF%ﬁ%?% thetinyegtion Fythermore, since

mod.rfsstfam; \Ahd Ehan&s tta%ﬁwggasw@été anh%p@fnemaﬁon@ m.n G&uhféutﬁés@gskllled in the art
Is fabricated. It ppreci ated th

wuthoeﬂemaétm fomape seope and W'@tqf $'ﬁ "h’ﬁ‘y'obe“ '&%b%@émwdtﬂw& the foregoing does
f
not Ildﬂ{‘@a %@i@ﬁn %E gg;g@e/sg? éﬂ“’\% %pgi}]hﬁgdjgalh\gﬁg lél;wg exgiﬁ c%oé'ttihgt%n&‘?mplementatlons
and verpipns shawe end desciibedi de surface 115a of the housi ng wal |
114. Alternatively or in addition, an opaque coating
is applied to at | east one of the interior and
exterior surfaces 142 and 144 of
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the optics casing 140 in those enbodi nents incl udi ng
and optics casing 140 such as, by way of exanple, the

webtedonent of FIG 5A. I n yet other alternatiwer/us2007/015144

versions including an optics casing 140, the optics
casing 140 is fabricated froman opaque material. The
foregoing is considered to be illustrative of the
principles of the invention. Furthernore, since
nodi fi cati ons and changes to vari ous aspects and

i, . fations will occur to those skilled in the art
What\}\ﬁ?@%@g@g.

1.

departing fromthe scope and spirit of the
invention, it is to be understood that the foregoing
does Andltunlinabletimadgescanducting optical assembiy compesing:n t he
appended clains to the exact constructions,
i npl ement ati ons and versi ons shown and descri bed. What

i s cl ai @pan illemindble MrageltrangporiadbticalMbgeoundie tadig ng

optical assenply.conprising: (a) an il|um nable .

P ort r anen b a7 IGSLER Gorhetyd buidle ncludRa TRt g sseagd image-bundie
i nner i gmgeng apflivdity o GgHreortuctive Mhaginy dodddits lefendiffibetween the first and
second i mage- bundl e ends and a plural it

| f
T ght - a0 ERdSe eATHL IR0 CORGHE INQUGIRG BARY, Sesendveads and having the

the fi rsdpadifyclo eorduBCighnNbktweehahid fifstB BorPElidiby total internal reflection,
i ncluding first and second ends and havi

ng the
capaci t i€ figt erdscnl de impgjpa capdvilscerminatieg pl angtdemrw Feigggetinput face at
ends bygb @iFs@tmdr%;gIbﬁﬁﬂ@lanJ sid fE sbd ehg@%{ftgé ?ﬁaﬁﬁrﬁ%n&ﬁts terminating at
co efinng an

the imagling condurts termnating at an

i mage- i ansiAefiniagan image-petpytifacetat thensecend imagieduadielerdiand he

second ends t ' Male? ' t i ' -
et i ning an [haduralty BENAFnGER tohirs' BlpBidabdrBerdly &k the image-
i mage- beandiating: hendlea rach(illunjinatiop cendit inclpdiog ailightwcollection end and a light-
agecoae T SR bR EhEoitciBh 3hd, e BuraL i pmipsion ends combining
i ncl udi toglefine a light-ouwtpltifasetmare prericdhaterttie andgediputface thao the image-output
end oppgsi te t.he light-collection end, the plural

l'ight- efﬁ?es%fﬁ%'mgﬂﬁg&ggﬂﬂg hﬁ‘ ‘to define a |ight-output

face mobpamoptiss hdusinglitidingadeusindwall farizatet from d femslucent material and
5 S b 56 e S SRR et hconurea o
f rrRlsiAg & aptehiut@ndnt B8t RE ioplics HoGsinyPextetding befNebR fid€and second housing
surface and inside surface defining an Interior optics )

c RS candc ther nesingd walb ringudingi Hajt-apirahpe i andl light-ewe endss cpinciding  with,

t NespeBivielySthé ArdBaraGeSordPBainyenasiangen first and second
housi ng énds and the housing wall includin

| i ght - B} 3neentieal glement sghincluging atdeastonedqptiea! a%nvgnwouﬁe,d within the optics
I e RGHel bR (ypﬁcg tﬁlﬁzsi‘;\b;r\ﬁerﬁﬂd second housi ng ends; and
the optics housing is cooperatively coupled with the illuminable image-transporting
optical fiber bundle such that
(i) at least one of the at least one optical elements housed by the optics housing
is in optical communication with the image-input face of the image-conducting bundle in
order to facilitate the projection of an image of an object of interest that is extemnal to the
optics channel onto the image-input face of the image-conducting bundle; and
(i) the light-output face defined by the plural light-emission ends is in optical
communication with the light-entrance end of the optics housing such that light
introduced into the light-collection end of an illumination conduit enters the light-entrance
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6.

(c) an optical elenent set including at |east one
optical elenent housed within the optics channel of

wo b@soptsycs housi ng; wherein the optics housi npCct/852007/015144

cooperatively coupled with the illum nable

i mage-transporting optical fiber bundle such that (i)

at |l east one of the at |east one optical elenents

housed by the optics housing is in optical

conmuni cation with the inmage-input face of the

prof ect ! e fRsily el for i b ami Bleloh ol egntt end o the
i s ext ehausing wall st@s dpfacititeteciuminatipn ohthe objeet to rbegmagedpanto the image-
face ofinéﬂ%&nﬁge-conducti ng bundle; and (ii) the

light-output face defined by the plural |ight-em ssion
ends is in optical comunication with the

|1 gnds ARsp G SLEAM {lthen Bomiting 2p Bp440e H B EAalcs pltes ateast

i Ihdmhm'f tht at @e’asca’fw?btfcaleamh&_ Holased withiit the rogmrv_nemd frérh the translucent
t he housi ng, ) or. transpission to, and em ssion
fr%ﬁ?"#ﬁ%‘“&Péﬁh—e&f‘?‘”%‘ﬁa{}%&?% dhousing wall so as to
facilitate illum nation of the object to be inmaged

onto_t he i magei nput_face. 5 2. The assenbly of claiml o

f ur t ABe assemp P&f#ﬁ@ Zwhemin the @Paqye Layer QUAPNEASE coaling,applied to the inside

I Siatfadess thethols aone of the at |east one optical

el ements housed within the optics channel fromthe

translucent material from which the housing wall is

f abr irgab@embif of dAIM ARRAIPEAE Bptical éiérﬁ%n?ofgﬁ@éﬁk eldfent setis affixed
opaque layer conprises a coating applied to the iInside

i vgthg\Lﬁanpg@ agsing Ravinginterier@nd.gxterior surfappe andsexterpal dinensions that render
Cl i Bhiios 351 Bnfidfdd RP'SEANve ShftERN Ghtol By RRLAHERlwitin, the optics
el eneht set Ts aftfixed wthin an optics ‘casing having

i rehenniebef thenaf optiasdwobising, sunhftkat ese oplidal elementset caii bessubstibuted for another
t j [ figured for selective

[ ﬂ?érgéﬁgﬁﬁ%ﬁg?ﬁFg&gﬁgo‘jg’?ean%r@w?w thin, the optics 15

channel of the of optics housing, such that one

optical el epent ,set, can be substituted for, another. i

or ded e Py oLl L ARG ol A0S R BRAAGY sadles at st
lThﬁe@StheninIIegasDt_BneQ?plﬁbdhel%nfemstHoeSedofmrthebmsaparmﬁam the translucent
ayer_ t hat i,,C .1 so] ates. at ast one of the at .

| el fah wBBh o howkins A B R WREH e Brius,eies omprises at east
chvap B! fromthe _transl ucent 20 mater! al from which

| or'” 3 heliaaanplid t it nsfacsitce of he Fosing wail 91

(b) a coating applied to the interior surface of the optics casing;

(c) a coating applied to the exterior surface of the optics casing; and
(d) an optics casing fabricated from an opaque material.

The assembly of claim 5 wherein the illuminable image-transporting optical fiber bundle and
the optics housing are configured for selective cooperative coupling such that the optics housing
is capable of altemative removal from and attachment to the illuminable image-transporting
optical fiber bundle.

The assembly of claim 4 wherein the illuminable image-transporting optical fiber bundle and
the optics housing are configured for selective cooperative coupling such that the optics housing
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(a) a coating applied to the inside surface of the
housing wall; (b) a coating applied to the interior

we tioB@es34pf the optics casing; (c) a coating apEluSshol/esia

10.

1.

12.

the exterior surface of the optics casing; and 5 (d)
an optics casing fabricated from an opaque materi al .

6. The assenbly of claim5 wherein the illum nable

i mage-transporting optical fiber bundle and the optics
housi ng are configured for selective cooperative

;ﬁgg;lﬁhga% %Pgltﬂarﬁzﬂi% rér&iﬁ/ap%r}w g%@ijn%%}] ittoS {h%aiﬁtﬂ@lﬁblé)];mage-transporting

. ve renoval om an
i | dptical fibdslbendlerage- t ransporting O optical fiber bundle.
7. The assenbly of claim4 wherein the illum nable

I mage-transporting optical fiber bundle and the optics
housiThg assembly@hlaig2 witbréio thedliuminable\imagectraneporting\optical fiber bundle and

coupl i such that _the ti,cs. housingi s capabl f . .
- 108 PPIEE PGsecATR Ganioyire oy seicctiue capperaiye coiging sch thatthe optics housing
| 1k Wapabid be altdimgite réntovaPRor iang adaehintsat td theeilluibatld @émage-transporting
8. The assenbly of claim2 wherein the illum nable

i rRRyeal fibefdupdg-t i ng optical fiber bundle and the optics

housi ng are configured for selective cooperative

coupling such that the optics housing is capabl e of

al t eThaesseablyofieiaipy 1 wheseih thedluminabiermagertransparing optical fiber bundle and

| bSO e e s e i

i nagepables ak plemative) respavelcliem fang attaghment & thedillurpiaablg, image-transporting

h ] 1 nfigured for selective cooperative
cmﬁiﬁ%asbg% é?t hat the optics housing is capabl e of

alternative renmoval fromand attachnent to the

il u%@g@eﬁ]b%@%g@ggc Qerting optical fiber bundle.

10. e asse aim9 wherein (i) a portion of
t he | en(@t fa poirtioniod the leogth nhthie dlluminedpe- imagertransporitingy optical fiber bundle is

ot or nabropgREon AR SRR EST, T 0% e Tength of
the optirs optioniofgheclangth ofthe dptcsoilisiay icerriesb-sbtundaternal-thread set;

set; and (iii) the optics housing and the illum nable
[ nage-tﬁ‘“}gnsporti ng optical fiber bundle are

sel ecti (w? e 6t hewitigeanayth@ Miumiiable Nmbdertranspatfdesbtical fiber bundle are
coupl er that has defined therein a f

) dt i TSt _
i nt er naelachyely,epupleable hy an {igreallythieadsd couplerthat hps defined therein a first
ext er Nahtekf3l-fiad S&lintd Which Hrébas 8thé fidf¢kieinal-thread set are threadable and a

second internal-thread set into which threads of the .second extemal-thread set are
threadable. .

~

The assembly of claim 9 wherein the light-output face is peripherally disposed about the
image-conducting bundle and recessed relative to the image-input face such that (a) a stepped
shoulder extending along a portion of the length of the image-conducting bundle separates the
image-input face and the light-output face and (b) when the optics housing and the illuminable
image-transporting optical fiber bundle are cooperatively coupled, a portion of the length of the
image-conducting bundle protrudes into the optics channe! of the optics housing.

The assembly of claim 11 wherein
(i) at least a portion of the stepped shoulder carries inner-bundle external threads; and
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second internal-thread set into which threads of the
second external -thread set are threadable. 11. The

wasmetdsy2 of claim9 wherein the |ight-output p@resiosr/o15144

13.

peri pheral |y di sposed about the inage-conducting

bundl e and recessed relative to the inmage-input face

such that (a) a stepped shoul der extending along a

portion of the Iength of the image-conducting bundl e
separates the imge-input face and the |i ght-out put

face an e C P

il lum n@b a‘l"{r{r@ggeloéd:g'ﬁg }ht gfr}g@g&{cgggﬁﬂﬁ @Q?deguhnogflgg internal threads
are cooganfigured for wleﬂumlh@dsimgaerm@g@mm with thelirmel-burglerexteimal threads.
t he i mage- conducti ng bundl e protrudes into the optics
channel of the optics housing. 12. The assenbly of

cl ai nTuminableainagd-irgnspdrtingepti¢al fibep burtdiecamd@btidshheusitgkituemprising:
shoul der carries inner-bundle external threads; and(i)

a portion along the Iength of the optics hou5|ng

i ncl udeg) boillsmingblé Miagemahspbiﬁn@amﬂalmbérfﬂugdléﬁdvirit_pr

Z)e(lt :?tnlaret LP@)g%g%nﬂg@mai dp{]ﬂp rpHB %lncﬁdlng (resrt_an r;gclzo(reld image-bundle

I mage- t 33RO btduwltmlllgm«%bncﬁlbthe imé@;lmgcﬂoﬁdtﬁt@ @xtending Between the first and
housi ng_ kit compr

i mage- t FSAYHERYS: ﬁ@cfbw?qg@g 2°f’ﬁ’%‘e‘P°"£Hﬂ9df st A, $¢RgNd jendsaAnd having the

i nner i ma@tyqs REMHC IRt béméﬂthé fiet At sedond érﬁfs byNBtal internal reflection,
second i mage-bundl e ends and plurality of

i ght - cl68 ineendser thedERgieg eBHis t@@'r@kngaatoﬁnﬁgieﬁ@mmmage-mput face at
the firgef %'Fﬂna“g%fbgﬁﬂe BRdlan dd lﬁé‘%@coh&%ﬁ&d“& tﬁé’fh‘%ﬁb‘ﬁg conduits terminating at

i ncluding first and second ends and havi nglu
capaci t ndidsfligiatanisrage-rethet fasetahibe seqond imagedundie end; @adnd

ends by tota [ : )
t he i magi ng i%ﬁ%‘?’? Ig? Ito fe["f%hgt@h &Hdl{'tg %8B%é erﬁ'ﬁﬁ%ﬁlﬁébout the image
i mage- i copductingibendig, eatheillniination pcmdgémbmmdg @ lightetoligotiont énd and a light-
second 0

defi ni n%ﬁgﬁo [ %Padt%%o‘é'{@% @%@E@ h%ﬁé second dhﬂgmgésor?&%s combining
i mge- btnrddf ne aahgm-outpm faoel more prokimatel the image-inpul {ace thab itherimage-output

condui tfs osed d a 'HJ' qEout t he

i magecoﬁ‘iﬁJ 'H'a% S '"8&5 qu'I‘ ni nation conduit

i ngl udi (bg_arao;itlcﬁhmfs_mgluioammgerhoesmb wmnfalmcbieg fomma lsazislucent material and
end opposite t i

a8 B oulsfig, sutgsL Attt suica SFhaee oh antey Rylis Syapnsl confgured for

f atbﬁsuf@éleoﬁfcﬁp@blérﬁérﬁ séthmelopmﬁemmmxté‘namg betwen meand second housing
face of the ] mage-conducting bund

ge out and
ﬁnar@pﬁ]ecgoqmspuﬁ& incledingq fightrentranes <andg Ilgpéﬁut ends comcldmg with,
fabénest%@dhé fiR A ste&am%uwvéndwt@femal and haVI ng an

out side Surface and inside surface defining a
i nterior d@pthecaptichheHsiog aoe of (3) pearaneplfy retains wuthln the optics channel an

optical element set including at least one optical element and (b) is configured such that an
optical element set including at least one optical element can be alternatively retained within,
and removed from, the optics channel; and
(i) the optics housing is selectively cooperatively coupleable with the illuminable
image-transporting optical fiber bundle such that, when the optics housing and the
iluminable image-transporting optical fiber bundle are cooperatively coupled
(a) at least one optical element housed by the optics housing is in optical
communication with the image-input face of the image-conducting bundle in order to
facilitate the projection of an image of an object of interest that is extemal to the optics
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14.

15.

16.

17.

housi ng an optical elenment set, the optics housing
ext endi ng between first and second housi ng ends and

wo b@shesssi ng wal | i ncluding I'ight-entrance andpct/us2007/015144

light-exit ends coinciding with, respectively, the
first and second housing ends; wherein (i) the optics
housi ng one of (a) permanently retains within the
optics channel an optical elenent set including at
| east one optical elenment and (b) is configured such

t hat ' B [ | i . {
opt 1 ol cafitsl 6 R R hoRFice offie YidddoRciiediha e ,
and renoved (b) ¢he lighheutpyb facesdefieshimethe plural light-emissiom ends is in optical

ot ¢ HEERRE R R tgh et BRY B g1 icsChBuehaonn mat ian

bundl e istnedocédiato thenfgbtcalieationpid of ain filkmiatich coRduit daters the light-entrance

illum nabl e, e-tra rting.opticgl fiber bundle .

are coc P&"l%@"&Haﬂfigawsg)'%ﬁ‘q?'éﬁ@%ﬁ@"éfmv g‘&l"ght'ex't end of the
el ementhdusing ail by at efagiiaieGiuniieeioh BOthe Dbjebt t8Dkiimaded onto the image-
communication with the imge-input face of the

i mage- ¢ Bing bundle in order to facilitate the

projection of an inmage of an object of interest that

is external to the opticschannel onto the inmage-i nput

face of the image-conducting bundle; and (b) the

| i ghtrhe@kif ot efainf e RniEh H{éeﬁghtkb%tphfﬁcéjikPﬁ@hﬁﬂallﬁiéﬁogéﬂ abolthe image-
ends is in optical communication w the

| icgRducting: Pm@ea%deceﬁsedwelab\tﬂ toc thehimage-inguis face suemthat (a) a stepped
I . . . | : _

157 Ot BdoRAN St BpErion'Sf thé g P ebseebning buftfl separates the
t HaagednRut fagevead (thef ight-outpih face svd div) when theneptiesrheusingrand the illuminable

fr. i 0| t i I .

e S S0 ol A5l "L = i R o or e
onmage-dopduatiegykindlewrotfudesinto ik oplibsechianriel off thedmicsrhdlSing.

wherein the light-output face is peripherally disposed

about the imageconducting bundl e and recessed relative

t o t Mike kitodgleim t¥pwtierdimce such that (a) a stepped

Che i maabEsT A g i erbel Siaykibhcadies inmer pyrbikenienshihreads; and
face angl hlpertibh @lohg ahet Iﬁh%th orge opbich KdasingMirided RoudibiiMemal threads

housi n d the i|lum nabl e i nage-transporting opti cal
fi ber %P@dgqfée'e%sg}f%%drﬂsangaagwm with thejnppsbpndigexigmal threads.

the Il ength of the inmage-conducting bundl e protrudes
into_the optics channel of the optics housin 15.

. The
ki t B kitiohelaim Lo wheesineihp optics heysingdseanfigureshsuch ﬁ\at @7 optipad element set
ts'irﬁ:%ﬁg aﬁlg%’ég bAeEptiEaelehift dan'bR atHARLS r&Xh&S Withn, and removed from, the

hr eads;
optics channel.

The kit of claim 16 further comprising an opaque layer that optically isolates at least one
optical element housed within the optics channel from the translucent material from which the
housing wall is fabricated, wherein the opaque layer comprises at least one of:

(a) a coating applied to the inside surface of the housing wall;

(b) acoating applied to the interior surface of the optics casing;

(c) a coating applied to the exterior surface of the optics casing; and
(d) an optics casing fabricated from an opaque material.
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(i) a portion along the length of the optics housing
i ncl udes housing internal threads configured for

woenogoissye threading engagenent with the innerpdiosiogr/015144

18.

19.

external threads. 16. The kit of claim 15 wherein the
optics housing is configured such that an opti cal

el emrent set including at | east one optical elenent can
be alternatively retained within, and renoved from
the optics channel. 17. The kit of claim16 further

conp 0y Ly 1. ¢
" castme L6ttt A8 soiing i Boa ol bl opse oo 3 teastone
C haptice lelefrieathdused Within sheuapticd chanbed fioal thé rtransivdenCinatetied from which the
housi .n b ed rein the o | ayer
c diF R el fabrigated WhpER ¢ onptfeTale: Brhoings BEHHT et o
theI I nZQaﬁécédﬁihé agiedfo th&lﬂsm?ﬂ.@fadi&}?fwhﬂousm@WaI& coati ng
applie the interior surface of the optics casing;
(6} o b copingappRes S g i Sikees o1 ghe RS cR5B9or ¢ he
optics @pstdfling é‘ébﬂed Q)th@éktéh@ﬁ éuﬁﬁceccﬁ%ertﬁatlésa&%hﬁ%ﬁd
from an opaque nateri al he kit of claim
further(dt @ﬁ}?Pﬁ'@lcﬁéj"QAﬁb@ﬁ?@dJ@ml apyppaquereateriabt i cal | y
i sol ates at | east one optical elenent housed within
the optics channel fromthe translucent material from
whi ¢ I I
opag Hgé Figofleéir%ﬁ’r@ '(1)3‘ %?\gig Sthe| ocpt'%%heast g’gﬁgg%ﬁ@%? s?éh‘;h%tlgg oPucaI element set
app¢ll|ld£m at daasmeuonmaﬂéerawwthe aematielyretainied withipl and rr(rm)ved from, the
{ﬁ]@st ggnezixppl ied to the interior surface of the
I'Cs casing; (c) a coating applied to the exterior
surface of the optics casing; and (d) an optics casing
fabricated froman opaque material. 19. The kit of
claim 13 wherein the optics housing is configured such
that an optical elenent set including at | east one
optical elenment can be alternatively retained within
and renoved from the optics channel
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