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5 BACKGROUND Known in the optical-fiber conponent fabrication field is an
optical fiber bundle that includes a first set of imaging 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 plane orthogonal to a |ongitudinal axis of the

i maging and illumnating fibers. Also known to those in the optical io
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inner and outer bundles and then the introduction of the inner bundie into the ouler bundle. A second

25  method involves the fabrication of the inner bundle and then the assembly and securement of outer-
bundle fibers about the inner bundie. In either event, the frequently small and fragile structures require
handling by very skilled operators and/or very sophisticated automation equipment, either of which adds
to the expense of fabrication. Moreover, the tolerances that are necessary for assembly, parficularly
those associated with the first method, are difficult to maintain and often reduce the usable surfabe(s) of

30  the component. Still further, at least the end face of the inner bundle must be finished (e.g., ground and
polished) before the outer bundle 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 lo
form an image-input face that is recessed with respect to a peripheral light-emission face in order o form
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still additional, alternative aspects, end portions of nutually fused

i magi ng fibers are machined away to forman inage-input face that is
recessed with respect to a peripheral light-em ssion face in order to form
i a void or channel into which, for exanple, one or nore optical elenents
(e.g., alens) is nounted for focusing an inmage onto the inmage-input face.
In a typical version consistent with the current state of the art, the
optics mounted into the void or channel adjacent the inage-input face are
permanent|ly nmounted and, therefore, non changeable. It will be appreciated
that machining for the purposes creating a channel s to house optics
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total internal reflection. The first ends of the inmaging conduits i0
termnate at and define an image-input face at the first inmage-bundle end
and th2 second ends of the- ‘
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I magi ng conduits termnate at and define an i mage-output face at the second
I mge-bundl e end. Peripherally disposed about the imge-conducting bundle

is a plurality of illumnation conduits. Each Illum nation conduit includes
a light-collection end and a |ight-em ssion end opposite the Iight-
collection end. As with the imaging conduits, the illum nation conduits are

capable of transmtting light 15 between the |light-collection and

| i ght-em ssion ends by total internal reflection. In a typical enbodinent,
plural [ight-em ssion ends conbine to define a |ight-output face. Moreover,
the light-output face is typically nore proximte the inmage-input face
than the image-out put face of the inqﬁﬁ@ﬁﬁﬁducting bundl e. The optics
housi ng extends between first and secon ousi ng ends and i ncludes a
housing wall 20 that is fabricated, at |east partially, froma transl ucent
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and the appended claims, °translucent” means ‘not entirely or completely opaque.” Accordingly,
“translucent” as defined herein covers the range from totally transparent to nearly, but not totally, opague.
The housing wal! includes opposed light-entrance and fight-exit ends and inside and outside surfaces
extending between the light-entrance and light-exit ends. Moreover, the inside surface of the housing
25  wall defines an interior optics channel. The optics channel is configured for housing an optical element
set that includes at least one optical element such as, by way of non-limiting example, a focusing element
such as a lens or graded-refractive-index element, an optical filter, an optical isolating element such as
baffle, and a reflective element such as mirror or mirrored surface.
In an operative mode, the oplics housing is cooperatively coupled with the illuminable image-
30 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 arder fo facilitate the projection of an image of an object of interest that is external to the optics channel
~onfo the image-input face; and (ji) the light-ocutput face defined by the plural light-emission ends is in

3




clains are kits wherein at |east one of (i) the illum nable

| mge-transporting optical fiber bundle and the optics housing are
configured for selective cooperative coupling such that the optics housing
is capable of alternative renoval fromand attachnment to the illum nable
| mage-transporting optical fiber bundle and (ii) the optics housing and
optical elenent set are configured such that the optical elenent set is 10
selectively retainable within and renovable fromthe optics channel

Various such kits include at |east one of (i) a set of optics housings

i ncluding at |east two optics housings and (ii) set of at |east two optical
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20 techniques such as cutting away portions of imaging fibers to create a void for the mounting of optics; (ii)
facilitation of the “mixing” of illuminating fight entering the housing from discrete illumination fibers; and
(iii} interchangeability of housings and associated optfics or of optical element sets within the housing,
although the first two advantages are realizable in versions in which both or either of the optics housing
and the optical element set are permanently affixed.
25 Representative, non-limiting embodiments are more completely described and depicted in the

foliowing detailed description and the accompanying drawings.
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em ssion face defined collectively by the Iight-em ssion ends of plural
illumnating fibers in order to forma void or channel into which one or
nore optical elenments (e.g., a lens) is mounted for focusing an inmage 10
onto the imge-input face; FIG 2 depicts an illum nabl e i nage-conducti ng
optical assenbly enbodyi ng aspects of the present invention and including
a |light-conductive optics housing having a translucent housing wall
defining an optics channel that houses an optical elenment set and an
i1lum nabl e i mage bundle that is cooperatively coupled with the optics
housing; 3.s FIG 2A is a cross-sectional viewinto the plane Il A of FIG

2. FIG 2B is a cross- SeCtB?\?ﬁbE%ﬁWlbﬂ@ﬁ@?lﬂ%ﬁEﬁ IIB of FIG 2; FIG 3

shows an optical assenbly, ernative to tha in which the
i mge-input face of the inner image-conducting bundle extends beyond t he
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- FIG. 3 shows an optical assembly, altemative to that of FIG. 2, in which the image-input face of
the inner image-conducting bundle extends beyond the light-output face defined by the light-emission
ends of the illumination conduits so as to define a stepped shoulder about which a portion of the optics

20  housing is peripherally disposed and mounted; '

FIG. 3A is a cross-sectional view into the plane 1A of FIG. 3;

FIG. 4A depicts an illustrative embodiment inn which the optics housing and the illuminable image
bundle are configured for selective threadable coupling;

FIG. 4B depicts an embodiment, alternative to that of FIG. 4A, in which the oplics housing and
25 the flluminable 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 alternative version in which the optical element set is selectively

30 retainable within the optics channet of the optics housing.




are in the nature of non-limting exanples falling within the scope of the
appended clains and do not serve to define the maxi num scope of the

claims. In a first illustrative configuration shown in FIGS. 2, 2A and 2B,
a cylindrical light-conductive io0 optics housing 100 extends between open
first and second housing ends 110 and 112. A housing wall 114 extends

between the first and second housing ends 110 and 112 and i ncl udes a

|l ight-entrance end 116 and a light-exit end 118 that coincide wth,
respectively, the first and second housing ends 110 and 112. Mreover, the
housi ng wall 114 includes inside and outside surfaces 115a and 115b
extendi ng between the |ight- ent paPsSEe ‘ﬁ#ﬂﬁq exit ends 116 and 118. The
housi ng wal |l 114 defines an optics i's channel 50 that is bounded by the
inside surface 115a and configured to house an optical element set 130
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reflecti Oﬁil) aH o%ﬁc%pﬁlféﬁrw%aw&f I?lorpanlrh%' e%lﬁae V\% leaéirhom?iuﬁ tt@ﬁo%sﬁé wall 114 is

translucent such that light introduced into the housing wall 114 through the light-entrance end 116 is

transmitted through the housing wall 114 for emission from the light-exit end 118.
Referring still o FIG. 2, the optics housing 100, and the optical element set 130 housed thereby,
25 are in optical communication (i.e., oplically coupled) with an illuminable image-transporting optica! fiber
.bundre 200 which, for convenience and brevily, is alternatively referred to as illuminable image bundle
209 or by some similar designation. The illuminable image bundle 200 includes an inner image-
conducting bundle 210 having first and second image-bundle ends 212 and 214 and a plurality of light-
conductive imaging conduits 220 (e.g., optical fibers) extending between the first and second image-
30 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 oplically 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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ordinary skill in the related art. The first ends 222 of the inmaging
conduits 220 term nate at, and conbine to define, an inage-input face 216
at the first inage-bundl e end 212. Anal ogously, the second ends 224 of the
I magi ng conduits 220 term nate at, and define, an image-output face 218 at
the second image- s bundl e end 214. D sposed circunferentially about the

I mge-conducting bundle 210 is a plurality of bundled illum nation
conduits 250 (e.g., optical fibers). Each illum nation conduit 250 includes
a first, light- collection end 252 and a second, |ight-em ssion end 254

opposite the light-collection end 252. In alternative versions, the
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}* aCﬁt 216t mt th{cltﬁeovermgg%- pamaaiawetsms obBIad}, %em cdﬁ.ﬂ@w ﬁ&t zvd@é‘ psélﬁ(rj\mu%]m vaffis fla
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ace .| annu . e.l e- n un e
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i mage-i nput f F 3, a
e | Bicted HFIGLS i Sa Isaﬂ%béwﬁ@vénehg@gt&ﬁﬁos sSzge Bnd 98 il st
li ght 2@ut s asrgete. tﬁssemimflﬁlﬁ%t%@dmgnqmda eleraentsnanglogaus ;tothpseooi thef versipg of engt h

of the inpge 2p &Bnﬂ&ﬁfoﬂef‘ﬂe eyﬁw.leem%a&chhatetersfare%sg@ro' identify AU lent 20s08hted

conpati bl'y di mensi oned optics housing 1
with the two altemative versions. in the version of FIGS 3 and 3A, the image-input face 216 of the

image-conducting bundle 210 does not define with the light-output face 258 a common face, such as
common face 270 shown in FIG. 2. More specifically, while in the version of FIGS. 3 and 3A the light-
25  emission ends 254 of the illumination conduits 250 define a light-output face 258 that is annulary
disposed about the image-conducting bundle 210, the light-output face 258 is recessed by a distance Dg
relative to the image-input face 216 such that a stepped shoulder 272 separates the image-input face
216 and the light-output face 258. As shownin FIG. 3, 2 conﬁgﬂraﬁon in which the image-input face 216
extends beyond the light-output face 258 facilitates the protrusion of a portion of the length of the image-
30 conducting bundle 210 into the opfics channel 120 of a compatibly dimensioned optics housing 100.
Shown in FIG. 3A is a view into cross-sectional plane IlIA of FiG. 3, which is taken along a portion of the
image-conducting bundle 210 that protrudes into the opfic channel 120 and shows that, along this
protruding portion, the image-conducting bundle 210 is surmounded by the optics housing 100. In a
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Shown in FIG 3Ais a viewinto cross-sectional plane Il A of FIG 3, which
I s taken along a portion of the i mge-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 7 version such as that of FIG 3, an adhesive such as epoxy E, for
exanpl e, may be applied to a portion of the stepped shoul der 272 extending
al ong overl apping portions of the |engths of the imge-conducting bundle
210 and the optics housing 100 to retain the optics housing 100 in a fixed
position relative to the iIIuninabIe | mage bundle 200. In addition to

opt1 5. houeiieh S seEter i 5,46 clfelie uph SUpotoE, BY cffiel By Ve BB B Mot e
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bundl e 20Gke ightentemvedidade oy hausingegl 114 amstﬁ@nynaaumnfaw 243, thsrumr@mmglmee nts
100" 1ot ai MG obBuivBuistol ke FETPERad uote Bepirube BB and Eochithes: o
the il | unilighebiteutfare2fi®. bundl e 200. The | | ust rative version of FIG 4Ais
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ver si on ofthreadgkly copplecHe fielluminable image burdle 296. Omﬁeadvm@emnusmem assdclatmnn-etbl e

i mage bundjg ea%lmethﬁgé fﬁ@ 'aﬁﬂy ﬁ:tsek&ﬁely l'eGH&Le £Hd aRath dif@fet cﬁﬁé hoh%}gs Rﬁtp?é{gﬂﬁghw th

a first external -thread |cular sl on

ext er nal - OPficelfpmeak 59“2!332 ‘f"§‘ ql'ﬁﬁr?%@i"l%‘ %Pwemsge “t%'ﬂ%@ﬁ?!f irane aundbamt Fae i s

annul ar | YJIIaétl%hvéersBﬁ)@fJFIGaqu Inlrﬁd%t Rijof E@peh@@ﬂm ©fthdt I%?FIG' lo] da tﬂé@fbr@ ikgege
bundl e 200. However eci at ed at the illum nabl e | mage

bundl &5 208F4Rge Sl e ﬁ%ﬁ@%ﬂ@awwﬂﬂﬁnﬁn Intge ateria OF 1P o hausverom .
Simlarl yporaonpasmtel lewythodf the) Murmiest@d imagd biindle ZODtbegiﬁmnd‘IQme m%\t bOut fRRAISBNENg at
e O BB 5 e el e BN S ok R8s S B 1,
ext ernal - ﬂsmeﬁndne@em alfds? threBlded cmnﬂ?ahs)mlaty 4ed abuat & portioni of &isllength wbhe
that has RuffibieifedEblideciol. RRUGHCR Rty AlreoBkF b M BIRER oyl v **°
t hr eags obe othrswise provided Witk an sxtﬁaaldhreﬁdesatﬂﬁéet Sipgmy, mrtEOh roé thel damgth rofithe, opties ond
i nter nal - fREiRAFh0SEdginal Bt thdight- Mt ehd i R25R Menditltoward the light-exit end 118, has
affixed thereabout a second threaded collar 180 that carries a second extemal-thread set 182. The
optics housing 100 and illuminable image bundle 200 are selectively coupled by an intemally-threaded
coupler 300 that has defined therein a first inlernal-thread set 302a into which threads of the first
25  extemal-thread set 282 are threaded and a second internal-thread set 302b into which threads of the
second external-thread set 182 are threaded. it is to be understood that alternative versions may include
an internally-threaded coupler 300 that is permanently affixed (e.g. and not threaded) about one of the
illuminable image bundie 200 and the optics housing 100, while the other of the optics housnng 100 and
the image bundle 200 is threaded into the threaded coupler 300.
30 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 porfion of the
~ stepped shoulder 272 extending along a portion of the length of the inner image-conducting bundle 210
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second external -thread set 182 are threaded. It is to be understood that
altemative versions may include an internally-threaded coupler 300 that is
permanently affixed (e.g. and not threaded) about one of the illum nable

i mage bundl e 200 and the optics housing 100, while the other of the optics
housi ng 100 and the inmage bundle 200 is threaded into the threaded coupler
300. 30 Referring to FIG 4B, a version including a stepped shoul der 272
such as that exhibited by the version of FIG 3 is shown. To the extent
that el enents of the versions of FIGS. 4B and 3 are anal ogous, they are
identified by |like reference characters. Referring now to FIG 413, at
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the selective introduction into, and retention within, the optics channel 120. In the version of FIG. 5, the
exterior surface 144 of the optics casing 140 carries a set of external casing threads 146 configured for
selective threading engagement with internal housing threads 119 depending from the inside surface
25  115a of the housing wall 114.
Depicted in FIG. 5A is another illustrative version in which an optical element set 130 is
threadably retainable within the optics channel 120 of an optics housing 100. In the illustrative version of
FIG. 5A, an optics casing 140 carrying a lens doublet 132 is slidably insertable into, and removable from,
the optics channe! 120 of the optics housing 100. An optical-set retainer 150 depending from the housing
30 wall 114 is configured for selective retention of the optics casing 140. More 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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interior and exterior surfaces 142 and 144 and exhi bits external dinensions
that render it configured for the selective introduction into, and
retention within, the optics channel 120. In the version of FIG 5, the
exterior surface 144 of the optics casing 140 carries a set of external
casing threads 146 configured for selective threading engagenent with

I nternal housing threads 119 depending fromthe inside surface 25 115a of

the housing wall 114. Depicted in FIG 5A is another illustrative version
in which an optical elenent set 130 is threadably retainable within the
optics channel 120 of an optics housing 100. In the iIIustrative ver si on of
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opticad ite |eab¢cﬁmenmf)FIG SA. In yet other alternative versions including an optics casing 140, the optics
casing 140 is fabricated from an opaqué material.

The foregeing is considered to be illustrative of the principles of the invention. Furthermore, since
modifications and changes to various aspects and implementations will occur to those skilled in the art
without departing from the scope and spirit of the invention, it is to be understood that the foregoing does

25  not limit the invention as expressed in the appended claims to the exact constructions, implementations
and versions shown and described. '
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be achi eved by the inclusion of one or nore opaque |ayers. Referring to
FIG 5A, in one version, an opaque coating Co is applied to the inside
surface 115a of the housing wall 114. Alternatively or in addition, an
opaque coating is applied to at |east one of the interior and exterior
surfaces 142 and 144 of the optics casing 140 in those enbodi nents

i ncludi ng and optics casing 140 such as, by way of exanple, 20 the
enbodi ment of FIG 5A. In yet other alternative versions including an
optics casing 140, the optics casing 140 is fabricated from an opaque

mat eri al . Vited isfdaimgdisng i s considered to be illustrative of the principles
of the invention. Furthernore, since nodifications and changes to vari ous
aspects and i nplenmentations will occur to those skilled in the art w thout

depar t i ng 1 AsHuminabledopee-eandueipiordpticab pssembly samatisingn, it is to be
under st ood (N iIiRRadIO MeRLIAsHRGY SpticA%bel Bulbife HalRg! Nvention as expressed

in the appended clainms to the exact constructions, Inplenentations and
ver si ons showt airenes&sage-enagductivg bundie inclyding figss end secondimagg-hupdlerendan

' I U”? nabl e ' t: 2 Eﬂfﬁi%fili 4 -c@ﬁ&dcﬁ_@é in%@ﬁ@@h&’uitﬁ‘é%hﬁiﬁ@ B;&Weenﬁ ﬁ)e 1t and
illum nabl e i mage-transporting optical fiber_ bundle having (|% an i nner
i mage- conduct i AEFOBT ABFe SRALIMAEINA GoRdutdRcluding eicnr desondgadbandineingilie and a
plurality of | tgfakcitecordhdic Nght baRebn hedPRdHl Escondlefisib@tdraieragn the first
and second end ,teaqg kngg%ﬁgf%fndU|1 'n&ﬁﬁdhgﬁ'fLrSt aad Fecond ends and
having the caffHEr) 1 TEbRRrA e Hreng couauln lRivating Aand J6TEgahd ends by
t ot al i nter nal imagefihe faceat the iest imdgetbuad@snafant ke desbt ergis@d thduinkging
term nating at _and. defi.nin n i e-input face at the first.inage-bundle
end and the seeSRAERARPSAEn iR Bihebrbd fis atfiohd maEG
defining an i nagelertdpand f ace at the second inmage- bundle end; and (ii) a
plurality of Ldé' 1. hat | ] | i 7 _the i mage-
conducti ng budHJ @gkﬂﬁéﬁmpwﬁ%ﬁﬁﬂéﬁﬁgﬁg@%ﬁ%ﬁ??aﬁﬁ%ﬁﬂg?ﬁ%hﬁmﬁﬁgﬁ -col lection
end and a |i géandugingdsinds, el ilpredion eordud ircluging-adight-edieétion eeddnd ehe
plural 1ight - efs SRk ERI opposite the light-collection end, the plural light-emission ends
combining to define a light-output face more proximate the image-input face than the
image-output face of the image-conducting bundle;
(b) an optics housing including a housing wall fabricated from a translucent material and
having an outside surface and inside surface defining an interior optics channel
configured for housing an optical element set, the optics housing extending between
first and second housing ends and the housing wall including light-entrance and light-
exit ends coinciding with, respectively, the first and second housing ends; and
(c) an optical element set including at least one optical element housed within the optics
channel of the optics housing; wherein 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 external to
the optics channel onto the image-input face of the image-conducting bundle; and
(ii) 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 end of the housing wall for transmission to, and emission from, the light-exit
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conbining to define a light-output face nore proximte the inmage-input face
than the inage-output face of the imge-conducting bundle; (b) an optics
housi ng i ncluding a housing wall fabricated froma translucent material and
havi ng an outside surface and inside surface defining an interior optics
channel configured for housing an optical elenent set, the optics housing
extendi ng between first and second housi ng ends and the housi ng wall
including light-entrance and |ight- exit ends coinciding wth,

respectively, the first and second housing ends; and (c) an optical el enent
set includi ng &ndpéths hoesing wilt socas to Ecdllitateiluminatierdofithe ehject tdlee iopgee onto
channel of they mﬂﬁhﬁ?*ﬁﬁ” i4ag; wherein the optics housing is cooperatively
coupled with the iFflum nable image-transporting optical fiber bundle such
that (i) at |least one of the at | east one optical elenments housed by the

optics housirRgadsembly of‘él&trh @%rtﬁépégﬁgi'ﬂsﬁ@tdn%awé IQyérh‘ﬁat'oBﬁgﬁy isDitds of %ﬁ% Of
t he i mage- conductl n%a lein er to facil the projection of

i mage of arPgH)f Bt st ‘Pﬂeé%pé%‘ﬂ elem?f‘tsi@”é@&‘é‘F%?hetO@t'csc%@“@ﬁhﬁPE‘st 2hannel onto

the i mage- |tﬂihbil‘i1cérﬁﬁﬁte?falﬁd?ﬁvdhlﬁﬁ%l@d@!ﬁﬁ?%!l'ﬂaba%&?ﬂdez and (ii) the
_lLight-output face defined by the plural light-em ssion ends is in optical

comuni cation with the light-entrance end of the optics housing such that
light intx mﬁkus@dmibryto@ clalne 2 Mihghdn 80 bbagiel [9)er edrtiprides arcobling 4pphed foafe condui t
enters the |1 ent{ﬁnﬁe end F t he housing wall for transm ssion to, and
em ssi on fr?ﬁﬁ%?qmgmde tIeY Y41 end of the housing wall so as to
facilitate illumnation of the object to be i maged onto the inmage- input

face. 2. E@hf‘&{s@%&tof ?Iam? lI Whg}ei]h g#ﬁ ﬁ‘\éa! %’8{% %o%galoéi)eeilrgﬁlﬁ?g(% W g#lxet at

optically Ts0 one enent
housed wi t hyithintaneoptips cwgdhamgmteriqramﬂ e:ldenortsudmsmdreuterrw! dimeasiofig that whi ch

the housin ger‘(&'r khe' a%tlésaéys’ ﬁf?grgjré)ﬁ fo;r%kﬁ’ c@&? fﬁﬂ?{l{}'ctlgr.fl m% lnﬁnrﬁelwaﬁ W&h.ﬂ, l{hEZ

opaque | ayer conprises a I NSi e surtace o
housi ng waldpticsacharmhgd Oé%'lg@frﬂl?ty?S6ﬁuﬂlﬂlgaﬁmh1thmelphcaé§l§h19®b$ﬂt@@1' bel ement of

the opti cals, g iBtor 8RSindri Bldkt t63kreplelihd Per8lligRK teast@Rbiyg having i nteri or

and exterior surfaces and external dinensions that rendef the optics
casing configured for selective introduction into, and retention wthin,

t he 5. The assembly of claim 4 further comprising an opaque layer that optically isolates at least
one of the at feast one optical elements 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) a coating applied to the interior surface of the optics casing;
(¢) a coating applied to the exterior surface of the optics casing; and

(d) an optics casing fabricated from an opaque material.

6. The assembly of claim & 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 alternative removal from and attachment to the iluminabie

image-transporting optical fiber bundle.

7. The assembily of claim 4 wherein the illuminable image-transporting optical fiber bundle

and the optics housing are configured for selective cooperative coupling such that the
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optics channel of the of optics housing, such that one optical elenent set
can be substituted for another in order to increase the versatility of the
assenbly. 5. The assenbly of claim4 further conprising an opaque | ayer
that optically isolates at |east one of the at |east one optical elenents
housed within the optics channel fromthe translucent material from which
the housing wall is fabricated, wherein the opaque |ayer conprises at

| east one of: (a) a coating applied to the inside surface of the housing
wall; (b) a coating applied to the interior surface of the optics casing;
(c) a coat iaptjcahppisingds capabkef eliareative rersamaf taore aod attdvbmept totise idasinalge and

(d) an optigs gﬁgﬁ%grtlln?lgm tf'eebﬂﬁo‘?én an opaque nmaterial. 6. The assenbly of

claim5 wherefn th I mage-transporting optical fiber bundle
and the optics housing are conflgured for selective cooperative coupling

such that g fige aQ;BHb%fIE%HﬁQ me+eﬁ1 tﬁ@ﬁ!ﬁﬁ'w%b%ﬂm%{;é ﬁsﬁ@bhmgaw&w@& plihfEn and

attachnment to the 1I'l um nab e-transporting opti f1 ber bundle. 7.
The assenbldpdde entigs h?@l%ﬁémfgtl fon selestivesgpoacringyeuplngrissb that g opti cal

fiber bundlgtcamfising®s Qipabe D ARINTVE réth SaFRth k84 besthaht t8 theEiflirhinSole
cooperative cou Ilngﬂsuch that the 12 optics housing is capable of

al ternati vémf ing pplistfiber Pupdifrent to the illum nable

i mge- transportl ng optical fiber bundle. 8. The assenbly of claim2 wherein
the illum tran rtin tic fi ber bundl e t tics
hous! ng. afe ELREPBRECACRE T Sapieti e SotebBple Ress borgans Agielte” BHATE | ho
optics housmdghe @tucapaiﬂlr@ ané carlfiyeret dbri serctivenovopérafiveaipupling saith &fzhnﬁnt to t he
i1lum nabl e etr er b le. 9. The ass

ol aim 1 whepTeRREb I RARR oL AP Bo sl B0 By AP Binertua M I GER SR e o

and the opuma@aMmuwomggamumUﬁmfb@umﬁd for selective cooperative coupling
such that the optics housing is capable of alternative renoval from and

attachnment to the illum nable inmage-transporting optical fiber bundle. }
10. The ad&ehtielagserhbly bhélam® whereisin (i) a portion of the length of the

11 um nabl @ L BBGSA bf AR ok iMBhihSEE ifhdREFarRpSHIh FoptRal fiber bundie is

provided with a first external-thread set;

(it) a portion of the length of the optics housing carries a second external-thread set; and

(iii) the optics housing and the illuminable image-transporting optical fiber bundie are
selectively coupleable by an internally-threaded coupler that has defined therein a first
internai-thread set into which threads of the first external-thread set are threadable and
a second internal-thread set into which threads of the second external-thread set are
threadable.

11. 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 channel of

the optics housing.

12. 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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provided with a first external-thread set; (ii) a portion of the |ength of
the optics housing carries a second external -thread set; and (iii) the
optics housing and the illum nabl e i nage-transporting optical fiber bundle
are selectively coupleable by an internally-threaded coupler that has
defined therein a first internal-thread set into which threads of the
first external -thread set are threadable and a second internal-thread set
into which threads of the second external -thread set are threadable. 11.
The assenbly of claim9 wherein the |ight-output face is peripherally

di sposed about the inmage-conducting bundle and recessed relative to the

i mage- input-f ; g a

por i on of PEd oot Pbpa b fe hERRRanS ML RGN0 D

i mage- i nput ¢<mfj@ura @rﬁﬁ@ctlveg’neacbnmmaagerae@ma d:he'(lbyervhu@ﬁleteh@rraﬁd)thr@%iShOUS| ng
and the illum nable i mage-transporting optical fiber bundle are
cooperatively coupled, a portion of the length of the inmage-conducting
bundl e protrudes into the optics channel of the optics housing. 12. The
assenbly of claim 11l wherein (i) at |east a portion of the stepped shoul der
carries inner-bundle external threads; and 13 (i) a portion along the

| ength of the optics housing includes housing internal threads configured

for selective threading engagenent with the inner-bundle external threads.
14
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