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APPARATUS FOR MOUNTI NG A LI GHT SOURCE WTH N A

SYSTEM FOR COUPLI NG LI GHT | NTO AN OPTI C.FI BER OR FI BER BUNDLE
BACKGROUND OF THE | NVENTI ON Field of the Invention

The invention generally relates to opti cal _systens for coupling |ight

Iuper or fiber bundl e. 5 Description O%Sﬁ%lls?atﬁ‘gg Art

into a single
A variety of of)%é’gf’

coupling systens have been devel oped for

l'ight froma high |nten3|ty Ilght source such as an arc Iarrp into an

opti cal fiber
the bundl e or single
i1l um nation purposes suc
| anp, endoscope or borescope. For medi cal appllcatlons in

q-ly— ava

D
TCH
.

“'-mmmbjnmumi 3%

partigular, it is necessary to couple as nmuch light into t he bundl e
or single f| ber as possible to proACNAUCIUEMEEED NN on of a

surgical field when using a surgical lumnaire, head |anp, etc.

Accordi ngly, reci se alignnment of the light source with optical
conponents of the coﬁl&.&ﬂh&.ﬂﬂsﬂmnreqw red to ensure that a sufficient
anmount of light is coupled into the fiber or bundle. Such is
particularly critical for coupling light into a single optic fiber

whi ch has a nuch snal | er Bheeingkntiemgeneraljieralates to hpticad systems foncdhpling fight
ensure precise aligngent, cal typically rigidly nounted
to an i nt egréﬂtgdséfﬁg \QithﬁQﬂ‘f‘%ffgﬁ“f’f?cl udes all or nost of the

i nternal opti cal
source may be 5

one or nore primary

20 conponents of the coupling system For exanple. the

Wegr ated assenbly which al so includes
and secondary nmirrors aligned for reflecting

light fromthe source into the - single fiber or fiber bundle. An

integrated assenbly is enﬁl‘@y’éﬂ' Qfoﬁnﬂcél/ ing systemsghavehieep|deyeleped for coupling
the source and the O'ﬁ%hf;ﬁk R}é xty.hgﬁpsour& such as an arc lamp into an optical

10

15

fiber bundle or a single optic fiber. The light coupled into the bundle or singie
fiber may be used, for example, for medical illumination purposes such as for

use with a surgical luminaire, head lamp, endoscope or borescope. For

medical applications, in particular, it is necessary to couple as much light into
the bundle or single fiber as possible to provide for adequate illumination of a
surgical field when using a surgical luminaire, head lamp, etc. Accordingly,
precise alignment of the light source with optical components of the coupler
is required to ensure that a sufficient amount o'f light is coupled into the fiber
or bundle. Such is particulariy critical for coupling light into a single optic
fiber which has a much smaller overail entry aperture than a fiber bundie. To
ensure precise alignment, the optical source is typically rigidly mounted to an
integrated assembly which also includes all or most of the internal optical

~components of the coupling system. For example, the source may be

mounted to an integrated assembly which also includes one or more primary
and secondary mirrors aligned for reflecting light from the source into the
single fiber or fiber bundie. An integrated assembly is employed to prevent

any dispiacement between the source and the optical components which may
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PCT/ US96/ 11674 prevent an adequate anmount of |ight to be coupled
into the single fiber or fi ber ‘bundl e. Such displacenents may occur as
a result of the optical coupler bei ng bunped or jarred, perhaps by
medi cal personnel, or may result from uneven heating of separate
mount i ng conponeWPI?MEM2li ng t he source and 5 optical conponenPETUSIE/11674
Al t hough the use of an integrated assenbly hel ps ensure adequate

al i gnnment of the source and optical conponents, the source itself cannot be
easily and i nexpensively replaced. Replacenent is required if the source
fails entirely. Replacenent is also typically perforned after the
source has been 10 operated for a predeterm ned nunber of hours. I|f

i ntegrated, the source and- opti cal conponents nust both be replaced.

This is typically achi eyed t he er. .reqovin he i.ntegrated
assenbly and shi ppifig éngfgé%‘ﬁgf W&B‘%gf‘bgrttﬁggg cou ﬁ'&tgrgﬁﬁ%ﬁﬁg‘f%ﬂ s and
aligns a new sour C@jbef Bindlied Sict® BipRRernbinte mMayC@RGPks a resultTf TR ¥pti@l csrpiaced
by the user because precise alignment of the source would 15 not be

ensured. Failure tdepgmanped af jagred; perhapsiby medical persoritel, or iy sésulti from
damage to the interior of the 8ﬁtical coupler, particularly if light is

focused to - a pEeven beating gheapprale mounting somponeatsciolding the sPrtrecanst
the single fibers or enpg:mdl e thereby resulting in overheating.

Such over heati ng ey drcgtle%\o?lﬂ%n fiber and perhaps the entire optical
coupling systemas well. 20 Costs associated with repl acing the

entire integrated assenilthough theuse of arsintpgrited assembip helps @nsuterndequate

ise the. opt i cal Sy SRR ok i pere s onsisel resonasty, oa.fatree neell et bg
n i mpr oved opt i cal LY 2 iep ERIFKded, 'Rep a8 (RBIT e bl Bl 0
repl aced without alentirely. Replacement is also typically performed after the source ha®¥been
\F/)\lC)T/9 6/882?1%67 4 10 operated for a predetermined number of hours. If integrated, the source and
optical components must both be replaced. This is typically achieved by the
user removing the integrated assembly and shipping the assembly back to the
vendor ivho installs and aligns a new source. The light source itself cannot
simply be replaced by the user because precise alignment of the source would
15 not be ensured. Failure to properly align the source ﬁay result in physical
damage to the interior of the optical coupler, particularly if light is focused to
a position slightly offset from the entrance aperture of the single fiber or fiber
bundle thereby resulting in overheating: Such overheating may ruin the

fiber and perhaps the entire optical coupling system as well.

20 Costs associated with replacing the entire integrated assembly can be
significant. Moreover, in circumstances where the source burns out, the user
may be unable to use the optical system for a day or two before a replacement
assembly can be provided.

Accordingly, it would be desirable to provide an improved optical
25 coupler system which allows the optical source to be replaced without aiso
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requiring replacenment of the optical conponents yet still ensuring precise
alignnment of the source with the optical conponents. It is to these ends
t hat the present invention is drawn.

WO 97/04342 ' PCT/US96/11674

requiring replacement of the optical components yet still ensuring precise
alignment of the source with the optical components. It is to these ends that

the present invention is drawn.
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A renovabl e |ight source is provided for use with an optical coupling
system for coupling Iight fromthe source through an optical systeminto an
out put fiber el eﬁ %@gch as a single fiber optic or fiber bundle. The
source, 5 which @ n arc | anp, is mounted to a renovabl e aEcEwEYE/y1674

configured for a slidable insertion into, and renoval from a housing
cont ai ning the optical .system The renovabl e assenbly includes
positioning elements for mai nt ai ni ng precise alignnment of the source
with the optical systemwhile the assenbly is positioned within the
housi ng. 10 I n one enbodi nent, precise alignnment is achieved by
provi di ng six. nount i ng pads on outside surfaces of a base of the
renovabl e assenbl y. Three of the nounting pads are aligned along a
first plane. Two are aligned : endicular to the
first. The remaining pad is aligne along a rrd plrane perpendi cul ar

to both the first and second planes. The 15 source is nmounted to the base
in a precise fixed rel at Amemiovpbleilight sduwce is prowigied tfongsqwith. an optical coupling| n
use, the renovabl e as enb\éls | nsert into a slot fornmed w thin t he
housi ng. The sl ot |55thSF‘néE coRpiinglight 5@% inwidvio Pusménﬁ’gﬂg?lrféfs'lﬁﬁo‘ﬂ""m

whi ch the optical c qgﬁl‘:# g sl i TQe%Q%%
20 having a preci se xeg;E atl |%dawfl§ g PB‘B‘??@%‘ crggrr%eents
t he assenbl V5 i swhiok edyelse amare ladng, islmountedleo awembvatie pssgmbiy cdrtﬁ’gured

assenbly press against top and side walls of the slot, The slot is
formed within a basef%ﬁéhdable insgeriony intpang remoypl @eﬁbarmﬂsy\ga%\tﬂmg% ly

mounted. The mount i (g gstem, Tl RORTIRAEELARY BRRLCE ERERES AbhauTs

of the source with ereby en ure pre |sea|gnrrent
the source with the mpintiningquegisaaligranent of the source with the optical system while

: the assembly is positioned within the housing.
10 In one ehxbodiment, precise alignment is achieved by providing six
mounting pads on outside surfaces of 'a. base of the removable assembly.
Three of the monnti.rig pads are aligned along a first plane. Two are aligned
along a second plane perpendicular to the first. The remaining pad is aligned
along a third plane perpendicular to both the first and second planes. The
15  source is mounted to the base in a precise fixed relationship with the

mounting pads.

In use, the removable assembl}_'“is inserted into a slot formed within
the housing. The slot is formed within a base portion of the housing upon
which the optical corﬁponents are mounted. The slot has interior sidewalls

20 having a precise fixed relationship with the optical components. Once the
assembly is inserted into the slot, the mounting pads of the assembly press
against top and side walls of the slot. The slot is formed within a base upon
which the optical components are integrally mounted. The mounting pads,
upon insertion, ensure precise alignment of the source with the siot, and

25  thereby ensure precise alignment of the source with the optical components.
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PCT/ US96/ 11674 Bi asi ng neans may be enpl oyed for hol ding the
nount i ng pads agai nst the interior side walls of the slot. In one
enbodi ment, three spring-biasing el enents are positioned to provide
bi asi ng force perpendicular to each of the three planes. - 5

Hence, the six U432 pads, arranged as described, in conbi n@CTAIFNE11674

wi th the biasing neans precisely |ocates the optical source by elimnating
each of six possible degrees of novenent of the source. To
repl ace the optical source, a user nerely renoves the assenbly

containing the source, and replaces it with a new assenbly havi ng an
optical 10 source nmounted therein in precise alignnment with the six

nount i ng pads. The user sinply slides the new assenbly into the sl ot

of the housing and,. . _ resunes operating th tical coupler. .Dependi
upon the overal | c Bigping;means m?%g’ F@?PB%F%I%’E‘?@SH’S&@E ’?%%@5@3 a‘ﬁé'i'a}%y
discard the first agsferdide walls of the 8bfClIn &@é‘ﬁbo&iﬁ?ed%ﬁ&&eé‘ﬁ*ix{ &gt he
assemly to the vendor who installs a 15 new source onto the base oF t he
assenbly and al i gneletrieatsnares positioned jo peovidé biasing forad pérpemdicular bt eacth gfatie
of the base. In this mapner, the old base may be reused with a new

source. Again, pretlSeP mnent is ensured because the source is
precisely aligned with the nounting pads and, upon insertion into t he

housing, the nognting pEeficed it dik eNLRG padh Vardangaosd déskibdd)en eathbinatigh 20
the optical coupler. Accordingly, the general objects of the

i nvention set fort Witibthediasing means pedciselyddcates ther optiabsource by sliminatingreach
advant ages of the a arf?gt fromthe description

Shi ch fol Tove and PFEmHORSEIR fegreRdcotara of the source.
To replace the optical source, a user merely removes the assembly

containing the source, and replaces it with a new assembly having an optical

10 source mounted therein in precise alignment w_ith the six mounting pads.
The user simply slides the new assembly into the slot of the housing and
resumes operating the optical coupler. Depending upon the overall cost of
the removable assembly, the user may merely discard the first assembly. In
other cases, the user may return the assembly to the vendor who installs a

15 new source onto the base of the assembly and aligns the new source precisely
with the mounting pads of the base. In this manner, the old base ma}; be
reused with a new source. Again, precise alignment is ensured because the
source is precisely aligned with the mc;t;nﬁng pads and, upon insertion into
the housing, the mounting' pads are then precisely aligned with the optics of

20 the optical coupler.

Accordingly, the general objects of the invention set forth above are
achieved. Other objects, features and advantages of the invention will be

apparent from the description which follows and from the attached drawings.
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DRAW NGS : Figure 1 is a block diagramillustrating a nedica
i1lum nation system having a single optic fiber coupling light from an
optical coupler systeminto a nedical illumnation device. 5

Figure 2 illustrwoey/04342i nplified view of the optical coupler ®iCTAISYENBIL,
particularly illustrating a renovable |ight source assenbly and a non-
renmovabl e optical system assenbly. Figure 3 is a partia
perspective view of a portion of the housing of the optical coupl er of
Figure 2 shown in conjunction with the renovable optical 10 source
assenbly of Figure 2. Figure 4 is a side cross sectional view
of an alternative enbodi nent of the receiving block of Figure 3,

I ncorporating three virtually perpendlcular bi asi ng mechani sns.
Figures 5-7 illustrate top, sidg : . : AR of one 15
exenplary enbodi ment of a base O Fi gures 2-3.

Figure 1is a block diagram illustrating a medical illumination system
having a single optic fiber coupling light from an optical coupler system into

a medical iillumination device.

5 Figure 2 illustrates a simplified view of the optical coupler of Figure 1,
particularly illustrating a removable light source assembly and a non-

removable optical system assembly.

Figure 3 is a partial perspective view of a portion of the housing of the
optical coupler of Figure 2 shown in conjunction with the removable optical
10  source assembly of Figure 2.

_ Figure 4is a side cross sectional view of an alternative embodiment of
the receiving block of Figure 3, incorporating three virtually perpendicular

biasing mechanisms.

Figures 5-7 illustrate top, side and rear views, respectively of one

- 15 exemplary embodiment of a base of the light source assembly of Figures 2-3.
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Referring to the figures, exenplary enbodi nents of the invention wll

now be described. 5 ‘Figure 1 illustrates a nedical illumnation
system 10 havi ngVQ 934342 e fiber optic 12 coupling light fﬁqﬁhﬁgﬂq
optical coupler 14 to a nedical device 16. - The nedi cal device may

surgi cal headl anp, |um naire, endoscope, borescope, etc. Optical
coupler 14 includes internal optical conponents (not shown in Figure 1)

configured for reflecting light froman optical source (also 10 not shown)
into the single optic fiber for transm ssion to the mnedi-cal

iI'lum nation device. The source may be, for exanple, a xenon arc |anp. The
optical conponents may include, for exarrpl e, mrrors having electrical,

toroidal or reflecting surface )] - 0 0 A couplers are
described in U 'S Patent No. F=E3BikFaaisn -SPat et oA 757, 431, 15

Wth reference to the remaini ngEMBODEME ' B30

optical coupler will now be described in greater detail. Fi gure 2 provides
a sinplified view of optical coupler 14. The optical coupler includes
a housi ng 18 i nt o Refireihgan thefigards, exemplary’ émbedismens ef yhe invention will

preferably integrally mount ed. Coupl er 14 al so includes a renovable
source assenbly 22nQyhberessgibednc| udes a Iarrp 24 nounted to a base 26.
Housing 18 includes a receiving

5 Figure 1 illustrates a medical illumination system 10 having a single
fiber optic 12 coupling light from an optical coupler 14 to a medical device 16.
The medical device may be a surgical headlamp, luminaire, endoscope,
borescope, etc. Optical coupler 14 includes internal optical components (not
shown in Figure 1) configured for reflecting light from an optical source (also

10 not shown) into the single optic fiber for transmission to the medical
illumination device. _The source may be, for example, a xenon arc lamp. The
optical components may include, for example, mirrors having electrical,
toroidal or reflecting surfaces. Examples of suitable optical couplers are
described in U.S. Patent No. 5,430,630 and U.S. Patent No. 4,757,431.

15 With reference to the remaining figures, internal component of the
optical coupler will now be described in grea.ter detail. Figure 2 provides a
simplified view of optical coupler 14. The optical coupler includes a housing
18 into which an optical system 20 is securely, and preferably integrally,
mounted. Coupler 14 also includes a removable source assembly 22 which

20 includes a lamp 24 mounted to a base 26. Housing 18 includes a receiving
block 28 having a slot sized to receive source assembly 22. In Figure 2,
Et_anmm lines illustrate the source assembly inserted within the slot of the

. _recéiving block. Mechanisms, described below, are provided for ensuring

alignment of the source with the optical system while the removable

25  assembly is inserted within the receiving block. Precise alignment of the



bl ock 28 having a slot sized to receive source assenbly 22. In Figure 2,

phantomlines illustrate the source assenbly inserted within the slot of
t he recei ving bl ock. Mechani sms, descri bed bel ow, are provided for
ensuring al i gnment of the source with the optical systemwhile the

renovabl e 25 assew%lsx i Szi nserted within the receiving bl ock. Precise

al i gnnent of the 7

97/ 04342 Pctnmm%ﬁku
PCT/ US96/ 11674 source in the optical systemis required to ensure
t hat an adequat e anount of light is coupled into the single optic
fiber. By providing for renovabl e source assenbly, and ensuring precise
alignnment while the assenbly is inserted, the source is thereby easily
repl aceable. 5 The' nechani sm by whi ch precise alignnment is ensured

wi |l now be described wth.reference to the remaining figures. In
Figuie 3, renmpvabl &OUrce llégk&ee?&?leﬁyftﬁ'%‘s§ﬁ8%e$? ffé?%?)g&tigf}édgﬂw NGt 6f ¢ h
recei ving bl ock 28y3R¢3 1 QR st QM t [ f
he opti cal coupl o B paaoupledintd taYirgle SRR ooy ot for 1ahaVabla'sBrd
substantial 'y rect asspoibly, dnith @sutingpoeiseraignivient while theussembhgiistinsdried, the
per pendi cul ar opposi n sig‘e | 1 sﬁ&z, 34 and 36. Receiving bl ock 28

| i kewi se includes fO¥A&RS e%l\fgyﬁé eplaggablest or j or-faci ng wal I's 38, 40

and 42. Wile inserted, the sidewalls of the renpbvable assenbly are

di sposed adj acent ¥Re ﬁ%ﬂ%@i&ﬁh@@&&ﬁ@ﬂ{@@ﬁ@é&é&minaev be

sidewal | s of the receiving blo Recei vi ng bl ock 28 al so
i ncl udes a top operdengibed with eefefenre tocthe remaining figuresuinc Bigde 8 remaviable t he
source is positioned wi.thip.the interior f the optical . . caupler for

i |1 uninating the oaﬁmlyegagmwnm perspective vigy glqug witthreceiving bipsiyehand aof

the optical sourcepsid [ Ls y
46, are provided. 'Phree&% ? eox?rio‘ﬁarﬂ?on%f%“g?dgggﬁ?ﬁ%gg%@%bﬁggéeﬁlI
32, two on sidewal [refBvabsid asseenbiy 238 isle vabistantially reGdnglilettirbe-dimeraional bibpck

pads of sidewal J&OS(?P%efi ne a first plane. The twy, pads of sidewal| 36
lie within a setbondayFemuiallypergensisylar RRRO8INg; sideyallfe32s 34 and 36. Receiving

block 28 likewise includes mutually perpendicular interior-facing walls 38, 40
and 42. While inserted, the sidewalls of the removable assembly are disposed
adjacent to, and paraillel with, corresponding interior sidewalls of the

receiving block.

15 Receiving block 28 also includes a top opening 44 sized for receiving
source 24 such that the source is positioned within the interior of the optical

coupler for illuminating the optical system.

To ensure precise alignment of the optical source, a total of six
mounting pads, generally denoted 46, are provided. Three of the mounting
20 pads are formed on top sidewall 32, two on sidewall 36 and one on sidewall
34. The three mounting pads of sidewall 32 define a first plane. The two pads
of sidewall 36 lie within a second plane which is perpendicular to the first
plane. The single pad of sidewall 34 lies within a third plane which is
perpendicular to both the first and second planes. Hence, the six mountxng
25  pads electively define three mutually perpendicular or orthogonal planes.



pl ane. The single pad of sidewall 34 lies within a third plane which is
perpendi cular to both the first and second pl anes. Hence, the six nounting
25 pads el ectively define three mut ual | y per pendi cul ar or orthogonal

pl anes. 8 WD 97/ 04342
PCT/ US96/ 11674 Upon insertion of the renovabl e assenbly
into the receivinﬂmﬁpﬂfﬁ? t he three nounting pads of sidewal pcPgsobhiftss
against interior wall 38 of the recei ving bl ock. Likew se, the two
nmounti ng pads of sidewall 36 of the renovabl e assenbly press agai nst
interior wall 42 of the receiving block. 5 Finally, the single pad of
sidewal | 34 presses against interior wall 40 of the recei ving bl ock. By
pressing the six nmounting pads against the three mut ual |y per pendi cul ar
interior walls of the recei-ving bl ock, the base of the removabl e

assenbly is precisely . 1.t h, pespect L VI K.
Furt-hernore, the opti CQ?S@%%%&:} gf F‘Fbeu'%?éod’ aIL% %Q%Péﬁcg‘ggggkgﬁg%g’?nrﬁ ‘H‘&&krfbe
relationship with thite fbuntiigUids o8 sRRWAINR blass tGhtetiBe WalllIRVGHthe
assenbty. Hence, upon insertion, the source is also positioned precisely.

Wi th respect receiving blogke Likewjsé the ktwo mounting pads ofisidewadlBenafitha hown i n
Figure 3, conponents of,.the optical system are ted i.n, a precise .
fixed rol ati onshi JEPEVEHE SRR Bress Alamsl Pers walk od g thetees ) ck. In

this manner, the m:gﬁ,u{ess' 16 Phd ¥f ¥ideRallld4GReskedVb fdinst interlBWALL0 bOmkhe
optical conponents an preﬁée%l [ gnlrrent of q{kﬁe op igsélmseource W th

t he optical systemeteiviaghblacke By pilessing thecsix sumuntingepaslsiagainsttheathreehe
source with the optical systemis only achieved if the r Lg%i ve positions

of the opt i canrutiiplly serpendiqularantarios wallsof the gecsivipg uthecbase 9f the

ti d 20 det I ned ‘Rl i ped. h. ' db
Tonut hefurrne &1 feloyRhiE GSieRHT) A ErE ety TR W ronttt o BV e B SE 0 >
Al'so, care shoul d FurtherR@rd, 3£ Bptial 3B8ikes hAInteL &l hfteife pRRAtdh@RdPOr Of

the optical coupler does not significantly displlace or warp any of the
vari ous conpontht srelationship with the Sk :mounting paasfdbe base ofilieopawvbbleause
such is the maxi mum an 2 the mnjnu nuH_‘Per of pads Necess rg/ t.ol ith
precisely position s » SAETCE, Wpon insertion, the source iS also positionied precisely wi

respect to the receiving block.

Although not shown in Figure 3, components of the optical system are

mounted in a precise fixed relationship to the interior sidewalls of the

15 receiving block. In this mannex;, the source is precisely positioned with
respect to the optical components and precise alignment of the optical source
with the optical system is achieved. Of course, accurate alignment of the
source with the optical system is only achieved if the relative positions of the
optical system and receiving block and of the source and mounting pads are

20 predetermined and maintained. Such may be achieved by manufacturing
and mounting the various components to high tolerances. Also, care should
be taken to ensure that heating of the interior of the optical coupler does not

significantly displace or warp any of the various components.

Six mounting pads are employed because such is the maximum and
25 the minimum number of pads necessary to precisely position the base of the

removable assembly with respect to the receiving block. If fewer mounting

9



renovabl e. assenbly with respect to the receiving block. If fewer nounting

9 WD 97/ 04342 .

PCT/ US96/ 11674 pads are provided on any of the sidewalls, then
the base may tilt or slide: whil e positioned within the receiving bl ock.
| f nore nounting pads are provi ded, then the location of the base is
“over constrai nedwo srg4s4exanple, if four nounting pads are pEpkstRadsrs
along the top sidewall, the four nmounting 5 pads may not necessarily lie
within a single plane and, as a consequence, the nounti ng pads may not
be able to all lie flush against the corresponding interior wall of the
recei ving bl ock. Hence, the 3:2:1 arrangenent of nount i ng pads provi des
"exact constraint."™ O course, the relative positioning of the six
nounting pads may vary. For. exanple, the three co- 10 planar nounting pads
need not be formed upon the top sidewall, but nay be formed al ong one
of the other sidewalpads are provided on anytefishe sidewalls; thasutheibase may dilt onedide

| d i nst di I .d.nterior, I f.th I Vi I k,
Dt eci ey posi ¢ | on CHBERS HonedpihiB Rt reirivile biocg 1k mrd FaEnting dads 5%
bl ock and thereby widBvuedP@eh Mokmnowms%!asé%%ﬁm &hskRineli®! For Jﬁn%lé,%e

that the nounting pads remaln positioned agai nst the correspondi
interior walls, thrdeunmmouatihy ppds merptocided raldrigaihiertgp sidewalle thefous mounting
enpl oyed. These are ilJustrated in Figure 4. Mr specifically,

bi asi ng mechani s %FSFPYaMWSMY%ﬁVé‘g&‘ ‘iF as aconsgﬂklxgqxrﬁ,the

arrangenment, are posi '!'&P%jlﬁ r i ks ! §nﬁg | A0
to the three sidewalTs 0 ;eﬁbna%g%tﬁe?%épremgg&mgﬁggse y?:&%lb%n%ng
mechani sm 50 i s posiihtepide vdlloofithe séceivitey blodlat Haged)ahls 3Af1 artat@esieht 86 | nt o

interior wall 42 of the receiving block. Biasing nmechanism52 is positioned
to press the simgnetingpads prgvisies "srckranstaint." 39f conssesithe selative wal | 40

of "t he receivi | k 3S] ' | S | a
Sl i dabil e panel 25 5o RO bR FauRhis Rk AR VARl i ML Wi 12
mount i ng pads of 1 Opplanar m@htingdPadsdized abt B fdrafedAsinGeitop eildie@rally\?%ﬂ maP bef

the receiving block. Thus,
formed along one of the other sidewalls.

Thus, the six mounting pads, when placed against corresponding
interior walls of the feceiving block, precisely position the optical source with
respect to the recéiving block and thereby with respect to the optical system as

15 well. To ensure that the mounting pads remain positioned against the
corresponding inte:ior.walls, three mutually perpendicular biasing
mechanisms are employed. These are illustrated in Figure 4. More
specifically, biasing mechanisms 50, 52 and 54, which each may include a
spring arrangement, are positioned for applying biasing forces perpendicular

20 't.o the three sidewalls of the base of the removable assembly. Biasing
mechanism 50 is positioned to press the mounting pads of sidewall 36 into
interior wall 42 of the receiving block. Biasing mechanism 52 is positioned to
press the single mounting pad of sidewall 34 into interior wall 40 of the
receiving block. Finally, biasing mechanism 54 is mounted to a slidable panel

25 56 (not shown in the other figures) to press the three mounting pads of top

wall 32 against corresponding interior wall 38 of the receiving block. Thus,

10
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PCT/ US96/ 11674 t he bi asi ng nmechani sns and panel 56 together
hol d the renovabl e assenbly wi thin the receiving block while al so
pressing the six nounting pads agai nst the corresponding interior
wal | of the receiving block, thereby nmaintaining preci se alignment
of the optical source with respect to the receiving bl ock and 5 thereby
to the optical swpémasgounted therewth. As not ePCTAUSOE/E 1524
alignnment of the source with the optical systemis ensured. This,
however, requires that the source be precisely aligned with the - base
of the renovabl e assenbly and that the optical system be precisely

aligned with the receiving block. To this end, the optical coupler

cont ai ni ng 10 the receiving block and optical systemis manufactured to
preci se tolerances to ensure that the optical conponents are in a
preci se, predeterm ned | ocation wWth respect to the receiving bl ock.

The li ght d o wi.th t = f le b
by o exanpl o 11y SRR ARt 58 panet 56 oR8inr Roid e FHINGRN FoniBhy
perhaps one Nai nt ai Noaknd tHelVecdidiigl BIbHEHHAE aBo\RERNTE tHENAR mourkihg AR against

source, which may be an arc lanp, is placed on the base and adjusted for
al i gnment with the ophe coatespyndioghintetior wadl ofahe ceceiving bbecke tidrelye dndintaining

detectin roper alignnent. The source is then securely affixed to, t
base, o P Ber haps %Eﬁpsﬁﬁﬁﬁ“‘ﬁf‘bﬂyﬁﬁ?ﬁﬁw LS "é‘éﬂ rﬁ%ﬁeﬁ’f ?@FF“PW@SE’S%‘& and

W th source s AL J@@Wﬂg 1ot Rtk d (e, optical coupler and
may be sold as a 20 r pT acengnt optical source for use in any identical
optical couplers, such as over previously sold to a customer. O her

t echni ques for aligning tAenptedpprecise alignient,of the spures with the epticalsystemyis be
enpl oyed.

the optical coupler gpme&nﬁs?Pﬁggx%gfe%;PB%ﬁﬁ% g‘ﬁ‘fr'rCL #’E%&Eég#g%gﬁ#e?’z
obtains a repl acenentpadeddithe refRoddbi€ BiibblyPiRbihat BRCopricall §fstérh bRbradsulpe)
and repl aces the burned-out |anp nmerely by renoving the previous
assenbl y and i nsert i ridjgnésewiththesecriving block. To this end, the optical coupler containing
11 10  the receiving block and optical system is manufactured to precise tolerances to
ensure that the optical components are in a precise, predetermined location
with respect to the receiving block. The light source may be aligned with the
pads of the removable base by, for e_xample, first inserting the base into an
optical coupler, perhaps one maintained at the facilities of a vendor. Then,
15 the source, which may be an arc lamp, is placed on the base and adjusted for
alignment with the optical system. Various sensors may be employed for
detecting proper alignment. The souice is then securely affixed to the base,
perhaps by using high quality epoxieé. Thereafter, the base, with source
mounted thereon, is removed from-the optical coupler and may be sold as a
20 replacement optical source for use in any identical optical couplers, such as
over previously sold to a customer. Other techniques for aligning the lamp

with the pads may alternatively be employed.

In use, if the lamp or other light source within the optical coupler of
the customer burns out, the customer merely obtains a replacement lamp
25 assembly (prealigned as described above) and replaces the burned-out lamp

merely by removing the previous assembly and inserting the new assembly.

1
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PCT/ US96/ 11674 , Alignnent of the new lanp is ensured w thout
requiring any alignment steps to be taken by the user. The
user may return the assenbly having the burned-out lanp to the vendor

who installs and aligns a new source onto to the returned base. In 5 this
manner, the vendowoemoysgrcycle or reuse the assenbly base nerel yebXsosti674
installing and aligning a new lanp. It should be noted that the vendor may
choose to replace the source with a different source, perhaps having a
different size and shape. NevertheleSs, within a reasonabl e range of sizes,

a new | anp or other source can be nounted and aligned with the base
(using 10 the steps described above) such that the new source nay be used
in connection wth the optical couplers. The user need not even know
that a new and entirely different |ight source is enpl oyed.

As noted above, theAligreneitlofdbs newdampi iateasusedtwithewtorequigingahy alignment
repl aci ng the renovabl e gs%%eqb%v%g; the invention is relatively small 15
conpared to the costeP§defeitases HS&enovi ng and repl acing the |ight

source and optical system assenbly of the prior art. I_ndeed, t he cost
of the rempvable aghe isky/maj rétlien tHy/ ARbmBIy ARYng théblifne8 iR UANPp! 18 \he
that a user, such as a doctor having a pri'vate practice, may sinply

wi sh to purchase sexemdat wheohstaisand aligns a new snatceantato thegeturied hasa. fInone
| anp burns out, jhe doctor rely . .repl-aces.20 the |la i th its renovabl e
hosbnbly) wi th’ dhot B MERRERaY YeHARER BFF or reusE L peebly Hpsp iRerh . o
|11 um nation devi Céngiiiing drd {ilghify a RO, Tt BRould be noted that td'Gertor!
reasons that the co?tss %%%’Le epl aaceg‘gl gmgssegrrxt;?y mgynobee ept olr(ﬁvg)l( S
that the base of t hehoasssniebiacedmisaunte withmaditferart soexte,t perpapschasdng a
t ol erances. Rat her, ,the base of, the sembly may. pe nol ded_ or die-cast in
58 Chccor dance. w t hAEISFRRS sie ReshRSR. HPERERElest, WSRER 4 (RaFSrabiR ForsE &F et
The new lamp or other source can be micunted and aligned with the base (using
10 the steps described above) such that the new source may be used in
connection with the optical couplers. The user need not even know that a

new and entirely different light source is employed.

As noted above, the overall cost associated with removing and
replaéing the removable assembly of the invention is relatively small
15 compared to the cost associated with removing and replacing the light source
and optical system assembly of the prior art. Indeed, the cost of the removable
assembly of the invention m.ay. be suffit;i_gntl'y low that a user, such as a doctor
having a private practice, may simply wish to purchase several replacement
assemblies at once. Then, if one lamp burns out, the doctor merely replaces
20 the lamp (with its removable assembly) with another one and immediately

resumes using the medical illumination device, with little or no down time.

One of the reasons that the costs of the replaceable assembly may be
kepf low is that the base of the assembly need not be manufactured to precise
tolerances. Rather, the base of the assembly may be molded or die-cast in

25 accordance with conventional techniques to relatively low tolerances. The

12
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PCT/ US96/ 11674 base need not be manufactured to a high

t ol erance, because the source is aligned to the nmounting pads of the
base. In other words, any variance in the shape of the base is
conpensated for when the source is aligned with the nmounti ng pads of

t he base. 5 wooroass2gures 5, 6 and 7 illustrate an alternati,&gum yary
base 100 for use wi thin a renovabl e source assenbly. Base 100 I ncl udes
upwar dl y extendi ng menbers 102 and 104 which protect an arc |anp (not
shown) nount ed t her ebet ween. The upwardly extendi ng supports also help
prevent a user fromaccidental |y touching the arc | anp which may be
hot. A wide variety of 10 other shapes for the base may alternatively be
enpl oyed. What has been described is a renovabl e optical source
assenbly for use In an optical coupler. Although described with
respect to ill ust riisedeed not K ARALfABMEED tad hipdi toleesncef bédatisd théadhi@ns My be
applied to other systens and applications as well.

aligned to the mounting pads of the base. In other words, any variance in the

shape of the base is compensated for when the source is aligned with the
mounting pads of the base.

5 Figures 5, 6 and 7 illustrate an alternative exemplary basg 100 for use
within a removable source assembly. Base 100 includes upwardly extending
members 102 and 104 which protect an arc lamp (not shown) mounted
therebetween. The upwardly extending supports also help prevent a user

from accidentally touchirig the arc lamp which may be hot. A wide variety of
10 other shapes for the base may alternatively be employed.

What has been described is a removable optical source assembly for use
in an optical coupler.- Although described with respect to illustrated
embodiments, principles of the invention may be applied to other systems

and applications as well.

13



13 . A nethod for coupling light froma source (24)

t hrrough anummmnu 20) and into an output fiber optic elenment (12),
wherein th nﬁmﬂm the optical system (20) are nounted within a
housi ng (18] ahd 'whetei*n, *for proper operation, the source (24) nust be

di sposed in precise alignnent with the optical system (20), the steps
conpri si ng: WBYMds0 the source (24) to a renovable asserrb%tjl_nI &%2)
for slidable insertion into and renoval from t he housi ng ( S
sai d assenbly (22) including elenments (46) for maintaining precise

al i gnnment of the source (24) with the optical system (20) while the
source (20) and assenbly are positioned within the housing (18);
wherein the el enents for maintaining precise al i gnnment include a
plurality of mounting pads,. with at | east one first nounting pad (46)
al i gned along a first plane (32), at |east one second nmount i ng
pad (46) aligned al ong a second pl ane (34) not parallel to the first
pl ane (32), and at | east one third noulL&EMSpad (46) aligned along a
third plane (36) not parallel to either the first or second pl anes.

2. The method oft clai m1, wiyesysté dorctoripting dight fonmaisoliftethit@ighl Cdptival
alignnent include three said first nmounting pads (46) allgned al ong sai d

first plane (38, mnsmdjnﬁeeam%mqrmyqsmweyvh&m Eﬁswrsﬁgnd%n d
second plane (34 . Iﬁi&%ﬁi‘%s&%g L‘%uBPethM nggﬂgng %f\ﬁqpﬂ%xgin??&fﬂrog

wherein said noun I ons

source (24). ¢4 ?erithﬁx el m@h@& Bd.- aisgosem Bisé alxgxmumithghe ophcal
assenbly (22) includes a solid rectangul ar base (26)
_ system, and improvement comprising:

mounting the source to a removable assembly for slidable insertion
into and removal from the housing, with said assembly including elements

for maintaining precise alignment of the source with the optical system while

O 00 3 O

the source and assembly are positioned within the housing.

2. The improvement of claim 1, wherein the elements for
maintaining precise alignment include three mounting pads aligned along a
first plane, two mounting pads aligned along a second plane perpendicular to
the first plane, and one mouﬁting pad aligned along a plane perpendicular to
both first and second planes, and wherein said mounting pads are in a fixed

(- W7 T - P L R

relationship with said source.

1 3. The improvement of claim 2, wherein said mounting assembly
2  includes a solid rectangular base and wherein said mounting pads are
3 mounted on mutually perpendicular sidewalls of said base.

1 4 The improvement of claim 2, further including means for
2 biasing said mounting pads against interior sidewalls of a siot formed within
3 said housing.

h_\x\
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and wher ei ' | ads (46) are nounted on nutual | y perpendicul ar
sidewal | s gmﬂmmmagmﬂﬂm) 4. The nmethod of claim2, further including
means for btasd ng v s 02,4 54) said nounting pads (46) against interior
sidewal ls of a slot (28) formed within said housing (68). 5. A
nounting assenbly (22) for nmounting a light source (24) wthin a housing
(18) contai ning ¥O8M4dB4Lal system (20) for coupling |ight from pdpusssntern
(24) to an output optical fiber element (12), said nounting assenbly (22)
conpri si ng: a base (26); means for receiving and hol ding the
optical source in a fixed relationship with said base (26); t hree
nmounti ng pads (46) nmounted along a first sidewall (32) of said base (26);
two nounting pads (46) nounted to a second sidewall (34) of said base (26),
sai d second sidewall being-perpendicular with said first sidewall; and -
a single nmounting pad (46) nounted to a third sidewall 45?\6) of sajd base
(26), Said third sidewall bétRQURHRE A5sebly fOr-mamating @ gt iseurre suithingg r st
and second si deyal . : [ S :Of 1 ' LN the
Tount i ng pads. (4o) "avng soruainidy S BRUEL sHeAAE TBLLAE LEhC i Ink 1BLR"g 40
optieal coupling swyatpifoptitalofibeleldient, Gid mdlinting asedhblyadonipritig: el enent
sai d system conpri si ng: a housing (18); an optical system (20)
mount ed within #he sai dabasesi ng (18); means for hol ding an entrance
apertur ?22; ; t Qﬁaf | ber oLl &Hor SIS aih LQidEngS%'fgop i1 s8&kce in a f%gg'n'sgpgr
renovabl y posit isonirélgﬁ@%mb WidhdaibBagec€ W thin said housing (18) in
alignment with said optical

7 three mounting pads mounted along a first sidewall of said base;

8 two mounting pads mounted to a second sidewall of said base, said
9 second sidewall being perpendicular with said first sidewall; and
10 a single mounting pad mounted to a third sidewall of said base, said

11  third sidewall being mutually perpendicular to both said first and second
12 sidewalls.

1 6. The mounting assembly of claim 5 wherein the mounting pads
2  are integrally formed with said base.

—

7. An optical coupling system for coupling light into an optical

2  fiber element, said system comprising:

3 a housing;

4 an optical system mounted within the said housing; _

5 means for holding an ezitr‘ance aperture of the fiber optical element

6 within said housing;

7 a light source; and
i 8 means for removably positioning said light source within said housing
. 9 in alignment with said optical system for coupling light from the light source

10 to the optical system into the entrance aperture of the fiber optic element;
1




system (20) for c ' isght fromthe |ight source (24) to the optical
system (20) ‘ Mﬂml“ma} aperture of the fiber optic el enent;

wherein thell® " bly nmounting the optical source within the
housi ng i ncl udes a base (26) for holding the optical source (24);

three nounting p é&%ﬁrmunt ed along a first sidewall (32) of said base
f u

(26): a pair ting pads (46) nmounted al ong a second FFAREH1674
(34) of said base (26); and a single nmounting pad (46) nounted al ong a
third sidewall (36) of said base (36), with said first, second and third
sidewal I s being nutual |y perpendi cul ar to one anot her. 8. The system

of claim?7 wherein said housing (18) includes a slot (28) for receiving
said base (26), said slot (28) having three interior walls nutually
per pendi cul ar to one anot her; and wherein said systemfurther includes

means for biasing (50, wherdid)the mednsrfomntenrayaphydmouhbing abeoptitalsauece within

interior walls of said slot (28) of said housing (18). 9. The system
of claim?7, wheleithedeusisgiingudesurce (24) is an arc | anp. 10. The
system of claimge/ further in [ fi bgr | nt (12) coupled into
the Tiber opti (r:qsr ecei vi ng ap%{r’#grfgxg?%rddc%%ﬁlcﬁ’%gﬁog‘k ‘i nto a 'nedical
illum nation dew ce. three mounting pads mounted along a firdttsidewall of said base;
15 a pair of mounting pads mounted along a second sidewall of said
16 base;and |
17 a single mounting pad mounted along a third sidewall of said

18 base, with said first, second and third sidewalls being mutually perpendicular

19 to one another.

8. The system of claim 7 wherein said housing includes a slot for
receiving said base, said sldt having three interior walls mutually
perpendicular to one another; and wherein said system further includes

means for biasing said mounting pads against said interior walls of said
slot of said housing.

Wt A W N =

1 9. The system of claim 7, wherein the optical source is an arc lamp.

1 10. | The system of claim 7 furthier including a fiber optic element
2 coupled into the fiber optic receiving aperture for coupling light into a

3 medical illumination device.
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