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WO 2008/076777 PCTIUS2007/087326 | MICROSCOPE DRAPE LENS
COVER SYSTEM AND ASSEMBLY METHOD TECHNICAL FIELD OF
THE INVENTION The present invention relates generally to the field of
i es and, more particularly, to a microscope % E’ r
gﬁ%@ﬁr@%ssembly method. 5 BACKGROUND OF THE | Eﬁro%%?_ro
minimize the risk of infection to surg]ical patients in an operating room or to
protect medical equipment from a surgical field during surgery, drapes are
often utilized. Drapes may be placed over a patient and/or medical
equipment to form a sterile barrier, keeping any microorganisms and
conanRnanisrharney censeiniasiansiem migatingldie anptHam
exposed tissue and open wounds. For example, bodily fluids during
surgery may settle on medical equipment, which then become
contaminated and hazardous to those persons who must work with the
equipment. Instead, the bodily fluids will ultimately settle on the drapes
and not on the draped medical equipment. The advancement of medical
qeedures ha I§ :.! hon 'g, ted a_dema_nd for 15 more advanced
T-Eorexa "’3"; fre surgical microscope has become an
integréipersoitanvopenatirigirogmefle suigiciimidrosdopedardbadeiting
pReuad, walkimaunied-ar naupied o490k stant and-fipically may be
raised or lowered and positioned over any part of a patient's body. The
surgical microscope often has multiple eyepieces that permit the surgeon
HCkAIR :
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barrier, may be affixed to the microscope at the lens housing o
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Infithemaichestepd. (Dthe ppostionslef theddrapeunaybhecspread aatle barrier,
it] : I ' . [ e structure. In order.to
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ribatsediapie smibdcdrapaipadhe FHaNOIEape-chhe 2oiianspareRhPtectivg o

I SR 0 SRR, e ot U
ultimately seftle on the drapes and not on the draped medical equipment.

The advancement of medical procedures has correspondingly created a demand for
more advanced medical equipment. For example, the surgical miéroscope has become an
integral part of an operating room. The surgical microscope can be ceiling mounted, wall
mounted or mounted on & floor stand and fypically may be raised or lowered and
positioned over any part of a patient's body. The surgical microscope often has muliiple
eyepieces that permit the surgeon and others to simultaneously view the maguified area
under the microscope's objective lens.

A microscope drape, used to creats a sterile barrier, may be affixed to the
microscope at the lens housing of the objective lens to orient the drape with respect to the
remaining structure of the microscope. Other portions of the drape may be spread and
positioned to cover the remainder of the microscope structure, In order to be able to
protect the objective iens and still be able to see the surgical area, a transparent protective

lens is usually associated with the device fhat couples the drape to the microscope. The



SUMMARY OF THE INVENTION According to the first aspect of the
present invention, there is provided a microscope drape system,
comprising: a microscope; a drap@ positioned to provide a protective
barrier between the microscope and a surgical environment; a coupling
member formed from a flexible material and configured to couple the
transpax:hlapedl@ca'mdbtjecfﬂmﬂéimg bartebofinomigoseopaisa denwdhoubinglforiede
user of tﬁ%n&l a r%!%tlve |lgmm % c?tngh%(% pled to the coupling member, the
lens ou3|ﬁg compns ng rical annular surface; and an outwardly
extending flange, that lies adjacently an inwardly extending flange of the
SUM oppling Fagmber@rgusparent protective lens disposed within the lens
ousing, the trarisparent protective lens positioned such that a geometric
noervad ot thethralirsparest pratectivecinBvrIFAGS AP Eng BTNt ¢S PEtPiecan
drape QRIIGR! BXIS-RAN PRIREHNS NS Bousedwithituthe ﬁ@ﬁ&éi%%{&mr@mel
when the lens housing is coupled to the objective lens barrel; and a flttln?
betweeft o diel HOHPRE FETRETRIGITRYRI VIS SR VB Ssert t5e s fran a flexib
materid] LMGJ&J%%?@@”&J ing flangesefthe heusiediandihe dnwardlyXeRaings tens

flange of the coupling member; wherein the fitting is frictionally retained
housing dpsmERLTAR 2GehliHYY TS BERAbIBYEAPRIFY FBTEGH BT tHe IRENG rehstioes

housm%%%@pﬁ@%@“@g\ﬂﬂﬁimqf e Whesein dheadifingsnablasiherotationif ties
ens housuﬁ%yrelatlve to the coupling member. According to the second

adjacenln ap YA PSR RARSHSH, R SR 5 G BB E TR RREESp 8 Py fens

dispos&OURHING SYSIRAL GOMRPESING: aLepRIRY RLBhe configiacia cauplaite
an objective lens barrel of a m|crosco e; a lens hausing coupled to the
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axis ofligpespduvithinsthedeashalsing, Hbﬁdfﬂﬁspﬁé’eﬁhﬁrﬁi}ﬁeﬁl\&ﬁe lRAS housing is
posmoned such thatagE tr| nor al of t?e trans arent ectlvel ns

couplefy o, le AOAFTHIE WithPPESHe™ 8 ﬁ“Bt) R8RS jectlve”1e RO e
disposwithinwihe ahjeativedensdoastebwheap: ﬂf&ﬂ&dhtsmgg&mmeﬁlvstﬂdhee‘dendm g

ctlve Iens barrel; and at lea ortl n of a fitting di sed  betwee
anee g e ISR B AP TN oo A AR E B
membad]napmteﬁheaea@tqmbmgammﬁbeng@eﬂmmm ttivecrotatignrefitine: fittihg redeativee

u I|n the crflttn ena ling th rotatl nof lens housing
fitting e“ﬁ? ! t%‘aegc):tif ‘the ebje{c?ll{féﬁﬁe% g&rrelgcoau%p Pr% S member. According to

thecthirdirespebt efcthe present invention,ithereds pgrovidedeaidedthod-ufscope

drape %83@'!1 A drape 1o.a m'Cfg%%o e.com rg'@gnﬁ%%%hdmgc&g%“gg objective
member aving an" ob é’ctlve ns barrel aperture; rotatably coupling a

lens biers dfousiisgptootive cctmplimgsmgm}ed ¢otiplingppliramsyaren tirdtectivesing
havm0%%?&&%}}5}@&8%%@‘[9&!et?e%strcﬂm%%hﬁﬁqg%qg\{? J&%xp%ﬁ'ﬁ&%‘gmm protective

lens positioned such that a geometric normal of the transparent protective lens forms an angle

with respect to an optical axis of an objective lens housed within the objective lens barret when
the housing is coupled to the objective lens barrel; and at least a portion of a fitting disposed
between the coupling member and the lens housing, the fitting frictionally retained adjacent the
coupling member to prevent the rotation of the fitting relative to the coupling member, the
ﬁtting.enabiing the rotation of lens housing with respect to the objective lens barrel coupling
member.

According to the third aspect of the present invention, there is provided a method of
coupling a drape to a microscope, comprising: providing a coupling member having an
objective lens barrel aperture; rotatably coupling a lens housing to the coupling member:
coupling a transparent protective lens to the housing, the transparent protective lens positioned

such that a geometric normal of the transparent protective lens forms an angle with respect to an



such that a geometric normal of the transparent protective lens forms an
angle with respect to an 2a optical axis of an objective lens housed within
the objective lens barrel when thé#ousing is coupled to the objective lens
barrel; and positioning at least a portion of a fitting between the coupling
member and the lens housing, the fitting frictionally retained adjacent the
optical egising AvebET i phevedt waPottioh st it sitikgrrelathre tBeheausing is
coupleCRHRINGINEMbEL; ARGIORHNG AHGAR: RPKAING IRiatve 0 theiGOURIRGN the

~member and the fitting. According to one embodiment of the invention, a
couplingy fFads e HdsEaB e e b T Epetbm eIt ad X B pfing Pine

membeMEMBRICARTIGHIRA 17 GoURIa oM QDISaIVE IRNE DALROS A IRIEIOSCORS:s
A lens housing is coupled to the coupling member. The lens housing

housingiglysd uth sAER Rt BRsieetvEeI BHE Bositioned such that a geometric

NeERIRlial tedianrsnatantRrotagtivievéans farmsananglenyithiigspest tens
an optical axis of an objective lens housed within the objective lens barrel
cover Tt BAUE A TRy AL BB 6 RSB Bt BT bt A
micros@fpR. filtingsis clispeseddpiweenithe cpuplingemesmbereaas thadensincludes a
housing. The fitting is frictionatly_retained _ad'aceqt tp courﬁgn membe{r
oanspAgE RO VI oM I i ASO RR CEBRE RTR Bi
lens foemaklesibe relatiespeflenshopsing withofespetidaitheobjactive feirsn the
o R SRR S e o AN
of a figinpds aispond okthesetadvantigesndnmmicroscopeldrapeutens Tovénging is
e SO AL S T gt
to the engdupterdbcing:surgdey tr otheromeddical iprooadurd Thiscangibe objective
lens baansparent, 1[})erﬁ:g&)e(1;ltive lens may be housed within a lens cover system
that rof)ate%, Which further may enhance its glare reduction capabilities.

Mamyokinown aiicr gscopendesidiisaiaveser mﬁd@mapidﬁémmm- plabedipeits
of the gr}:vlel‘tggéé e C%%iﬁ%lgHMeSB . g,]% NUGLQFGR0E Lﬁﬂﬁntlﬁ@'égyxcﬁq&%@ccpe drape lens

mbodiments may provide an advantage in that the rotatable transparent
cover, proterdiive rengnmaylb@dév@ssity rethiéy teranyeidg GiRISpBSiofT YEttive ifythe
substmll'@zh y/ %9&{{&@%‘1“e‘ﬂ%‘ﬁﬁx&%ﬂU%&?@%&'@ﬁ%@t%gzt&%‘ﬂiﬁé‘ %ng%%ﬁf%xeother

readily apparent to one skiffed in the art from the following figures,
mediclgseriotions, ehereleinist BRIEFDIESCR IPT O OF PR DRADENRGSCREF
systematﬂc%Pthﬁggp Rigie vadersianding.aidhe InvRnHan. ARdiR6 fHHRE NRRLIES wn
an

microscope designs have a wide variation in the placement of light sources relative o the
microscope lens. Thus, certain embodiments may provide an advantage in that the rotatable
transparent protective lens may be easily rotated to any angular position relative to the light
source in order to alleviate glare.

Other technical advaniages are readily apparent to one skilled in the art from the

following figures, descriptions, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the invention, and for further features and
advantages, reference is now made to the following description, taken in conjunction with the

accompanying drawings, in which:
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advantages, reference is now made to the following description, taken in
conjunction with the accompanying drawings, in which: WO 2008/076777
PCTfUS2007/087326 3 FIGURE 1 is a perspective view of a microscope
ed to a microscope using a drape lens cover,

vg%%%or%%%%} with one embodiment of the present |nvent|o?f‘bﬁ'}%&)@873 §
an exploded, perspective view of a Bnicroscope drape lens cover 5
system in accordance with one embodiment of the present invention;
FIGURE 3 is a cross-sectional view illustrating the microscope drape lens
coverF &b df B RSTRERIIE ORI IRTA SHIFTIEIBLATRE AREebiva ST Rt APe
eing andbedimaanttotdheyspiesanhdtvaation vaidohiClibdtiféatact the present
lnvg%séeectlonal view illustrating a microscope drape coupler in 10
accordance with one embodiment of the present invention in accordance

with SHGTHRE ériheriphaatess PraspRasentiFkctitiomipEsTEie Biape lens cover
s{:%%&@z&&'&!@hh@ﬁtﬁ&AMEA@EiﬁMﬁ@@N%%Iﬁ@&EUdE INVENTION 15
Exa diments of the present.inventio and their advanta es are

oot LIAGtaol BT ot ML S E FIELGRr o s e
syriawinbELY Ak saiededrig mmtgsmferwnkeﬁappsw@mmewm of the
RSP askMBMiawof a microscope drape 100 coupled to a microscope 102
usingﬁgp?@ Jens cover s ste 104. Arr %lﬁi h the present invention , 20,

conte 5 any sﬁff)af)'lse A R S K T
at @@ dahes prekemcipedntioneis p&themts dritesblerfolnsengicahenicrids coplbs:
Mﬁéﬁp&@ﬁg@g@@g&%ﬁ&ﬁﬂﬁ% in FIGURE 1. Drape 100 functions to

generate a protective barrier between microscope 102 and its
enV|ronment For example in an embodlment Where m|croscope 102 is a

M{yﬁwgs surglcal fdes and/or other matenals durlng a surglcal
procedure from coming into_contact with microscope 102. Conversely,

any cEHERh MR REtTats dh%i %d@%ﬁﬁ’@’i et VRS EF fmbest
wdensngdrite cofintant with & FAGORESUtingraughirgichliprdeadupe, Anyhich like
numerals refer to tike parts.

FIGURE 1 is a perspective view of & microscope drape 100 coupled to a
microscope 102 using a drape lens cover system 104, Although the present invention
contemplates any suitable medical instrument being protecied by drape 100, the present
invention 1s particularly suitable for surgical microscopes, such as microscope 102
illustrated in FIGURE 1.

Drape 100 fimctions to generate a protective barrier between micrescope 102 and
its enviromment. For example, in an embodiment where microscope 102 is a surgical
microscope, drape 100 protects microscope 102 from any bodily fluids, surgical fluids,
and/or other materials during 2 surgical procedure from coming into comtact with
microscope 102. Conversely, any contaminants associated with microscope 102 are
prevented from coming into contact with a patient during 2 surgical procedure. Any
suitable drape 100 formed from any suitable material is contemplated by the present
invention to cover microscope 102.

In the ilinstrated embodiment, drape lens cover system 104 couples to an objective

lens barrel 106 of microscope 102; however, drape lens cover system 104 may couple to
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suitable drape 100 formed from any suitable material is contemplated by
the present 30 invention to cover microscope 102. In the illustrated
embodiment, drape lens cover system 104 couples to an objective lens

“Fbazr&?#mligﬁ{ﬁf microscope 102; however, drape lens covegsystsiiha4:nay
couple to WO 2008/076777 PCTIUS2007/087326 4 other portions of

microscope 1 02 within the teachinés of the present invention. Because
there are many different types of microscopes available in the medical

industry, many . different sizes, of gbjecti rrels. ar n
oSBT sl e b s Rty iad.

theeerrast shanyediffioros dupse AlaYiTTRIRPERAGRHIERAVE Hitcmedral BOSF B JHHRY
HRICERSERRE 1 BRSO R b aRdR A Babieda protest dheebjegiiveapenensf

a microscope and stil] be .able tq see a_surgical area, a tran nt. ..
BB 10 1 T IR 0B Sl S W T Seae ooy cr tisetve
Iéfihbatreinsiraxemtrprotestive. | dn eddiegye irdiméeo ipits pusitioririest apieriss
140 dndesiablp slarede thense) QE thauwriisr 9G0P @eiiBich BRYcOMMiGALe

the surgical procedure. This transparent rotec&lgvt? 10 lens maalyD altsjzo |
B AP BEy Sl CaPGIEH RS BVFRY Sl BB ERUTe: e
depealissthat e tesisionay, neeyl tedse reploucédivgbinglthe surficalser of the

Lasesire, Ebe Rresent, pyentionaddiessss dhese protiengs-and.ehers

y providing drape lens cover system 104, as described in more detalil
I B i A COTERREBINP A PIARIREES! IS GEnBRRETS 8 AOEK IS S
ripRfspeative Miewnal miefastepeptirepeileing tevergystemcdibrd 04he present

i%%%aé%i%}gss%@% mbodimentof ShePres SR RNENHON. (LA CAMRRRENS:,

are disassembled in order to reveal other components and features that
a&ﬁ@ﬁ%@ﬁﬁﬁb@iﬁﬁé@‘@@&rﬁb@%ﬁ?ﬁ@%ﬁ@&ﬁ%ﬁ Fadzssembled. In
the illpstiakech ambastimat, shispe deasicovbhiysiespe1binelisdesnsysicm
using 200 having a removable transparent tive lens a
i e o e oiaeave s hevtS

dipsesamiieg (r QB oaiRar Y TRLiPHIcO PEFERIDSHIStaR SR RAPR FediRbHislie when
thetweentoefersingRA0cndshabaaetirelanshasiemoimtiag. reaprhess
HE e tplEr ST LR
28UterertliscevadeiheribeRyeizeaneihe IR § 00 Bibies wdimedatred ap e
Jwvaedly sxiendingcrataiegrianae addammarientas abirative lenshanel
SEUBITGETte. 207 Wieh 2o oot et prorl eSadh IS
that housing 200 is rofatably secured in objective lens barrel coupling member 202 by an
outwardly extending flange 214 of housing 200 that lies adjacent to an inwardly extending
retainer flange 224 formed on the objective lens barrel coupling member 202, When
assembled, inwardly extending retainer flange 224 is configured to maintain outwardly
extending flange 214 within the objective lens barrel coupling member 202. Fiuing 204
secures lens housing 200 in objective lens barrel coupling member 202 and allows housing
200 to rotate with respect to objective lens barrel coupling member 202 and objective lens
barrel 106.

As described in more detail below in conjunction with FIGURE 3, housing 200 is
rotatably coupied to objective lens barrel conpling member 202 in order to facilitate the

rotation of transparent protective lens 201 to substantially reduce or eliminate any glare
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extending flange 214 within the objective lens barrel coupling member
202. Fitting 204 secures lens housing 200 in objective lens barrel
coupling member 202 and allows housing 200 to rotate with respect to

Vg%j&%ilg%_}gps barrel coupling member 202 and objective}jﬁgﬁlsp&g}@%%&
S

escribed in more detail below in conjunction with FIGURE 3,
housing 200 is rotatably coupled to®objective lens barrel coupling member
202 in order to facilitate the rotation of transparent protective lens 201 to
substantially, reduce or gliminate any glare WO, 2008/0767.7

B T 955 Ay L T CRPB LA e A P80 oy B

fermpd Gitableysiveeblrdnsiwipe dndpartiyulie efopaisd diro irmeame SRalde be made

ofr?ﬁégﬁt ils B fDatcH A GRRAYRERLNQYUSIAIR AN WRENEIFoi9dmhyiene,
S

plastic.. Specific materials that may be used to form housing 200 include
B Mﬁ%ﬁ&dﬁ%ﬁ%ﬁﬂﬁ@%ﬁlﬁ@%ﬂgwﬁél%féy?ﬁm%?-omer similar
type fndbterizisir&da dnbofiusing fesieniidimentsh o uglingr@lbin pde®@a206

lipdrcal body,porHian 28 Lhakiorms anaRnual sidaReMth adiishe 200
edge 210 and a second géige 212. Housing 200 also includes an

ABGRErdR BxRRHRYErGEDe Amep ot RS RBkoeratgiee 12 a0d
agnouindperipesien efdroofiln 08IN A2 Q0K sswaltiipatreadily Bxiendingdtangsip

ﬂ%&éxf@f;m%_l{ RoAlaxiends f@%%dg%%@éﬁ 3936%?5&15 9&4@&,%%969@

in more detall below, outwardly 10 exter ange 214is configured to
c¥icning AaRssing Do coRgrRdita e s donmrsity PHomiiEnsRA%to house
transpristizprotefitheaden fo2bkstnRasisHar pRIRbO MARNTts) 1eNs: 2Qd: 03y
of glass,acrylic, Polystyrene, Polycarbo

e e A S S LR S
Pohsvidadrashaxdnip ey diy, esveodioleserecobfiveralsatioas 20Tvigrdyas
ebﬁrfﬂﬂﬁ_\@détrﬁcﬁﬂf@r?y Sﬂi@%éﬁzgﬁgﬁﬁwﬁm@%é@lﬁ%- f&r}ﬁ@lﬁbﬁraﬂ% suitabie
recognized that these materials and other sujtable materials.may be .
R ARt o, T R IE rab b B A A SHUreRERe
REBHIRY TerFedticangpaied: Lehibenuiiveizy the couptalt vihinbhoersiteg 200 inn-

AR IR MANReEIRONGembodiment, a plurality of inwardly
protrtffiingzﬁbs 212 are ufiléz 201 20 therein. Inwardl

3 m e Cco %%I’?t.l% sﬁ%%g‘re '%‘? tabl Y
protrpcﬁhg tabs ?1 ar R Rte g TATY O o1y thid iFtS BT TEESF 0By ™S
SPOAIERcR06 ahuiskine doserbBy MomuiisietailAdthrrespecttty BIGIRENS 2M
wBeiHllUSKAten pRfuulild REs 21 howeMsErdl ¢ aRe SRR tHAL VAN of body

rotruzcgngnt(?bs 16 re dis os%d at an ) ‘
portion 206 are described 1 more detail with respect to FIGURE 3. In the illustration
of FIGURE 2, however, it can be seen that inwardly protrading tabs 216 are disposed at an
angie. As a result, when transparent protective lens 201 is disposed on or between
inwardly protruding tabs 216, transparent protective lens 20! is oriented at an angle.
Specifically, transparent protective lens 201 is oriented such that a geometric normatl to the
lens 201 forms an angle with respect to an optical axis 109 of an objective lens housed
within the objective lens bamrel 106 when the objective lens barrel coupling member 202 is
coupied to the objective lens barrel 106, Although any suitable angle may be utilized for
lens 201, the angling of lens 201 facilitates the substantial reduction or elimination of any
glare encountered during a surgical procedure. Depending on the lighting within an
operating room, a glare may occur to a user of microscope 102. In order to reduce or

elimmate that glare, the user merely rotates housing 200 to change the angle of refraction
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angle. As a result, when transparent protective lens 201 is disposed on or
between inwardly protruding tabs 216, transparent protective lens 201 is
oriented at an angle. 25 Specifically, transparent protective lens 201 is
oriented such that a geometric normal to the lens 201 f Jith
gs?Bﬁescl:” 0'an optical axis 109 of an objective lens housedgjﬁw}t%m‘?”r&g
objective lens barrel 106 when the ébjective lens barrel coupling member
202 is coupled to the objective lens barrel 106, Although any suitable
angle may be utilized for lens 201, the angling of lens 201 facilitates the

of s tightiap bt EieRPH Rl ANRRIEN SreanlissH G drasertcBiRTearaRs difing &°
ey gieakpigeregure. Depending on the Ilghtlng within an operating room, a

glare magﬁ?;{%gf’a L{S%’n gf{g cro ggge Zﬁlﬂg’rgo?r }a%lﬁggﬁfgeg&ova[ of

eliminaté e user mere rotates ousing 200 to cha}gget e

nan@mxf wmmwgwmmmw@ms@mmmm tRECRENAE

tdt gagsRohshipe éﬁig&ﬂ%bmie/eﬂﬂﬁmﬁmmmwe i@fiom
esirable. manner. 5 one em dlment Iensic%g)sl inc es% 211§ 1
ﬂfﬁéﬂi?ﬁtfﬁﬁt%%?v%f paren proseét?ve ERSSB1 from housing d0'in

whisoevértyiiatrlems 20k t&mﬂ@ss sfdernatlethoremvisabliaorgigracroscope

194rgicalareedws. YAk s iosnedJniearabioand.iiomstaeisame. Lens
material as lens 201 aqgﬁgableg\a us rof crosco e 1 to handlel

256 Isithro eSS iCof Shud gihy tHE Sﬁons of IBHS St are @?ey\filxe
pitoraidgiy pabeiiscopied 02 mlumséﬂptsn@ @@mmmgoamngbzn@ Theitigrtend

peg%r&%rb%%e' neludes, 3 510, aA9 b 92k Ay DR Rseueddnip Rlabekin
such that lens 201 is positioned between mwardEZ 10 protrud&&gt tabs 216.

e |‘é(ﬁ§°2b@§18f§3%‘§éér%ﬁﬁﬁ%%?d§fnﬂ%6 05 gUTHRg 2t aR e
ﬁbﬁ elitsideperinetdent oneing@081s et that {bns@ii0gmaldoeirendily with

m 8\{9‘31:: nd.r Qggg@ey\@gaout requiring that drape lens cover system 104
ousin 200 e removed from microscope 102. Tab 218 may also help

fac:| lit A i JERA RFET HOURIRG S50 Ore SHSECRS BbRoCRl RIS AR t
obriibiEAbjestira dens hatrelopepling Coeplibe m2GibENCTHONS tolipdtplering

housing 200 0, bjeclive leas bafiel 19001 PAaRe. 102 CoNRliNg e

mem rlca rng orme OUtO any approprlate material

tharlths @m@an%ﬂa%t&méw Bregeid Sightly rarIEECHE FRMe AmaFReRUBERS
Rbiectiverlens harsehdO6u:l bl pastict larembodismpit reaslin Fanembeslty

r]%rt%{xma%xglgocrmp gng%e%beelr Hind' QQH;';% JL?QQL%%%@J;},F Jouphng
member 202 includes z first retainer flange 220 formed around the perimeter of the
interior side of flexible coupling member 202. First retainer flange 220 is formed
proximate 2 first edge 222 which is disposed proximate objective lens barrel 106 when
drape lens cover system 104 is coupied to microscope 102.  First retainer fiange 220
defines objective lens barrel aperture 203, which has a diameter stightly smaller than the
diameter of objective lens barrel 106. However, when flexible coupling member 202 1s
made of a flexible material such as elastomer, flexible coupling member 202 may be
stretched over the end of objecti\;e lens barrel 106 and first refainer flange 220 may
elastically constrict about objective lens barrel 106.  Accordingly, first retainer flange 220
holds obiective lens barrel coupling member 202 in place around objective lens barrel 106.

Although objective lens barrel aperture 203 is illustrated as being circular, it is recognized
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20 retaining flexible coupling member 202 around objective lens barrel
106, flexible coupling member 202 includes a first retainer flange 220
formed around the perimeter of the interior side of flexible coupling
WRSRRE202. First retainer flange 220 is formed proximatg;aHsei-Reaes
222 which is disposed proximate objective lens barrel 106 when drape
lens cover system 104 is coupled td microscope 102. First retainer flange
220 25 defines objective lens barrel aperture 203, which has a diameter

slightly smaller than the diameter of ectlve Ie arrel 10 lowe
t%@ﬁ%@x%f?&c&i?&%ga% r%% |s made 1?’Pe?m T& Materi su\éﬁt&aeé
sﬁh@@ﬁ@%f@«%@dﬁhﬁ@%@@@@@@%be stretched over the end
of objgclive leamRarelsLaG8nd ﬁiémg@d%ﬁﬁgaﬁ%%@m%cﬁt&‘étﬁé&nd

constrict about objective lens barrel 106 rdin i Eéﬁﬁ]retarg&r flgln
@%%@%ﬁ?éﬁ%éﬁ%%‘ﬁ%%%ﬂ%ﬁ fce arotnd.
rﬁb;mtmgeasmm@hfbﬁamﬂimhugﬁmtg@cbﬁ&z@m&barselmfétwﬁémphng

"é%%téﬁ%‘% S.08INA CIreular: 'éd% J9sponizer WRL0MR/QAEHE L. housing 200
PCTIUS2007/087326 7 that oBjective lens barrel aperture 203 may have

vy serena@ Yz srpishdp Soe roeﬁr@m@gﬁab% aréawéerﬁfﬁra?ééaﬁﬁe
sthedarese atlioyendiapertivdm 8l uetr:ateﬁsemhmdmembﬂemﬂalerabmmmg as the
membpr gulsnclu a e 06422 ret

em’fler\drrcr’g ang 29 gfof rs%lf%?r? Jﬁ%o%&% %%re%{%gergﬂgé %{Wy
ORSFYARSED O et 835Eri Rt M@ﬁ?@ﬁdﬁ%&%r&%cﬁpﬁn@mm to

ﬂ&@ﬁl@@é@@ﬁ@ﬁ@ﬁﬂmtem.smwg@a@ aphiakeis Spased-proxinading
sing 200 when in 200 is_ coupled to fle n

L e BRI D O DUl

demssponimaetih Sutasndilemeaningagfie diameter of housing 200.

Secong rﬁt@mclﬂ@Bﬁtﬁlagﬂl&mmemadaadépmmi@aal&pawdm Tfmrd

exten e 214 of housing 200 re en housin u Ie
i (i-fl]%g ?rgglsmcem %Uﬁﬂg? R8tgh T ousrﬁgméeﬁié’rtﬁrgg 3%%?& str
rasﬂberrﬂ@zcrﬁamamet@z@ré@agm@@drmabmm%aawtm@zwﬁw tﬁa\veﬂmf
S WEARIEHRIZS gﬁﬂ@@ﬁa%eWQBﬁiﬁ@MmﬁtaﬂQﬁ@@ﬁﬁﬁmge

#ﬁﬁgg{%g gdatustr tneciimco glr}ngbf emb mt Sﬁdes(ia thrrg rgtarg%

retainer rlan IS orme aroun he perlm er of
Thiedin¢eicr gm&&kmew@uphwgrm@%nben@owmm réaiian flavryeg 200

wilimay e fesqﬁqgam@%pn MH&'”»UB@rH‘E%Mle%B%QH@&%@JGZOE

coupling member 202. In a particular em ent, third retainer f e
mc}ucrl)es ird retainer flange 230 poutwardiy extenrg n}lange ’b ofenousmg %8 gnay be

nested between second retainer flange 224 and third retainer flange 230. By contrast, the

edge of objective lens barrel 106 may next between first retainer flange 220 and second
retainer flange 224,

Objective lens barrel coupling member 202 aiso functions to couple drape lens
cover system 104 to drape 100 via an annular surface 231 disposed around a perimeter of
objective lens barrel coupling member 202 proximate second edge 226. Drape 100 may
be coupled to annular surface 231 in any suitable manner, such as adhesive coupling.

As described above, drape lens cover system 104 includes a fitting 204 disposed
between housing 200 and flexible coupling member 202 for facilitating the rotation of
housing 200 (and, thus, lens 201 within housing) with respect to objective lens barrel 106.
Fitting 204 is a substantially L-shaped member having two legs. Fitting 204 may be shd
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230 may be formed at a midpoint location between first edge 222 and
second edge 226. Third retainer flange 230 functions to separate
objective lens barrel 106 from housing 200 20 within flexible coupling

WREIRRRE2%2- Thus, where flexible coupling member 202, #6496 4815k
retainer flange 230, outwardly extending flange 214 of housing 200 may

be nested between second retainef flange 224 and third retainer flange
230. By contrast, the edge of objective lens barrel 106 may next between

oirst Eﬁta'“er flange 2208 5’ ﬁl 08 dzo‘é?@&ﬁ?ﬁi@%@&%j‘é @%Q@Aﬁ%\g@ gBs
Barre coupling member20 Zh also UI’]C'[IOI’]S to COUp rape lens cover

Esyawphnmeoaisls dheipeay bl ihiemm Giirs apthieipdpirglpBrisacaeiifgigile
b@ﬁﬁm@%ﬁ@é;eqm%gm&n&w&ﬁﬁphﬂg fﬁﬁ?ﬁb@r Zf%tmﬁzﬁsb@m&ﬁﬂ Becmw

ra couple nular surrace
g %%I rﬁglﬁﬁ ﬁr(?h%g S??n%éswee%cl:gﬁp |ar11rf;1 yAsat e%qélﬁtg}eaagatj)zove dX galf)%n &
2@1@@@@@@@%&%&@%9@ Retivin g ol spahey 290 béiisien prevents
fla@ﬁbsm %9192 anslifle éﬁtt%ifr ahfamea;mz @Eﬁﬁﬁk"ﬁh@ﬁn&{&ﬂeﬁ@ﬁaﬁmﬂg
1ousm n us, lens OUS wit S

286 J?éﬁ%g ef@é’mﬁ?ﬁ?g&}@ﬁv ‘aﬁé}g) a%%% R snables
Ihauumzmaolegeasﬁﬂmmzﬂmaﬂb@éhddmzmm? Thus, in Opmtion
fF%&%Ué&QQZ/Bé%ﬁ%%% id %ﬁ&%ﬁ%@ﬁ SHE(RCE;AQ0 OLRONSI01 800 is

from first emlg?e 210 to second edge 212. Example materials that

ma
LB T ETRGC B ERIE O e, SERVABN gty
rsﬁaéfﬁﬂev(uﬁBSécd}w eapiacofiapteshnilar figndmatepialy. fensbearid S esbmdegs

%ta%%%@?e?ﬂ Et&“91&8@195&%&&%%@&&?%%9&&%&9@6@?&%%@& 106.

ange housing 5 200 second retainer flange 224 of flexible
ReRpIrRg PHERRTEP JOP ARt BRI TeEFts Thishtve deptiamet SRt AgPRARO4 and
fiesprGipiiexiiaweaping member 202. However, fitting 204 reduces

frlctlorfnté]eﬁousmg u5| Z,]g)egﬁa %ﬁﬁl WI?hgl El'ng %%;Q%S'%n&tendmg

enable eeaS|y fatec coupling member

foop frdes ﬁ%pgﬁé’ﬁéﬁé fiencting Epsishig FHEMBET 202 smEkHaly2bs 236
FQLaIN edeah@us@b;eﬁ@éeoke@mb@mgﬂ KGang iR not refatseleitiing 204

esp c ective reI |m fittin 2 s ficti

f?e al(r:}e %‘lllns&éco?ﬁ%ﬂntamer nge 254?!5 %? éx c%%dpllr%&éﬁeg%r tabs
mzﬁaﬁwmyw@%@wt@tewwvé@p@chm%%@%?}pﬁn@%?ﬁb?&@2@21
RalerohisstivelanshanehiQ6oblowawar arensing, 200 isspiaiakieivithhe
Jespect (0 Objeet e SNSD3PL0%: F11R9. 3080 RIS EO R IR Ghgn ey

suitable number of tabs may be uiilized, it is generally recognized that tabs 230 are

optional and may be omitted. Alternatively, tabs 236 may be replaced with 2 continuous
anmnular slement having any suitable dimensions.

FIGURE 3 is a partial cross-sectional view showing the arrangement of the
components of drape lens cover system 104 when assembled to objective lens barrel 106.
Specifically, FIGURE 3 iliustrates the assembly of housing 200, objective lens barrel
coupling member 202, fitiing 204, and transparent protective lens 201 when assembled
together and upon the objective lens barrel 106.

As can be seen in the illustrated embodiment, fitting 204 lies adjacent outwardly
extending flange 214 such that fitting 204 is secured between second retainer flange 224

and outwardly extending flange 214. Fitting 204 is secured in an inner depression formed
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15 In the illustrated embodiment, fitting 204 includes a plurality of tabs 236
extending from first leg 232. Tabs 236 function to secure fitting 204 on
housing 200. Tabs 236 extend over the upper edge of outwardly

ange 214 and prevent fitting 204 from sliding,dawn,the, ... .
v@é@%ca Jbody portion 206 of housing 200. Addltlonally, tabs 236 further

reduce friction that may prevent or linder the rotation of housing 200 with
20 respect to flexible coupling member 202. Stated differently, tabs 236
may reduce the effort required to rotate housing 200 within flexible

%abiﬁ%‘ge IR SERPIRRASTRIGI AN SIS PR FEAtET (e ag o third
réthifteedlatids wemtlwb@cs@ﬁr%dﬂhabl@b&xﬁﬁﬁga&n&pﬂanal (e aytddeer

ﬂgg"“ 2, Aété?,"ﬁé‘t Fﬁ%&a‘iﬂ%ﬂ %E‘é’%ﬁobs ALY Ionsscﬁéfﬁég BEMP prevents

Ufar element ving any sun dimens 3|s partial

RS- gééﬁetsat%v@gmmﬁﬁ tABing Ao Bwrdinnb pHTeT ednih Rt S B ardly
cAapaenseover sistenldudenassenbiedtin abieethvgyl emﬂaw@ beent
cifical i trat he,as em Qus
ﬁl qe %eglené %Pre%c?egﬁ%n%yr%%etnﬁ) Oi‘ ittin %%Z? gé]r? %‘F%ﬁ%pareﬁ%ﬁy
epm@eﬁ@@nmlﬂwmm@g@mﬁmf ttegemerremi Gpdsties SBfowtasdents
el 106 30 As can be seen in the illustrated embodiment, fitting 204

lies a cent 0 din Ian e 214 suc that fi t|n
secur en % cgﬁf gme&ﬁ’ 8“2‘32)5)6%5& LG d@%@éﬁg ey
gfefolﬂw rﬁmmgr@@w |éeserdmda@bwan Tinneratwpressigrfonie @W@ment

1HORIQTR 7ob %ﬁlﬁtwﬁﬂ%@%@ f&%@@@&%@ﬂ% BAlEEheRHRINGc, as
memb r202 betwe n second_retainer flange &Z)Fg@?@thlrd retajger flange

PIASEE PR SRR RESRS B S tien s ABAGTES fafediene
stiaage( 2B4), sw@ztflaatt;@eammwngﬁ@zﬂamws fitting R0 se2iirehdiftplaceds

And prevensteiationoffitting 2048y santrast fiting 4J. NCUORS.AS @

track in which outwardly 5 extending flange 214 ma%%jé rotate Thus,
URBERARTE! PEUSEYSL lsardb %&%ﬁ’diéé%ﬁt“’l’f%’t‘ L §osing danseqd f Bg?hde

238Y edijifting 2 d Hekimy taini236 revent o bataribypikie netinge ang may
b%%rttgmtpe@t@@rgatﬁtd&&ttb%ém% giaated by first lea.23¢9 g%écﬁg

leg 234. The materials selected for the various components illustrate

fﬁf@@lﬂﬁl@ﬂ%oﬁ@m?ﬂ@tﬁ'@ fAvetiBhamRRfE LRl erabaYEd it@otmde
aexdlizplaritrica fiartickdabeoibetineatelens Muusing2Gand:bittingl 24 220

A t?ﬁ"efQEIEL‘%QeO[e%sr%@'@{eéé(ug%% %@ﬁ%@'z@i’%ﬁﬁe deformed shightly when
placed over objective lens barrel with a resilient fiction fit. A flexible material such ag
elagiomer also allows for the creation of friction between the flexible coupling member
202 and fitting 204 fo prevent fitting 204 from rotating within flexible coupling member
202.

FIGURE 4 is a cross-sectional view illusirating a coupling member 402 in
accordance In accordance with an altemative embodiment. Althovgh coupling member
402 is similar to coupling member 202 of FIGURE 3, objective lens barrel coupling
member 402 is configured to couple to an objective lens barrel that has & diameter smaller
than that which is coupled to coupling member 202,

In the ilustrated embodiment, coupling member 402 includes a first portion 404, 2
second portion 406, and a third portion 408. Each of the first, second and third portions

include generally cylindrical annular surfaces. However, first portion 404 has an exterior
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plastic. Specific materials that may be used include polyethylene,
acrylonitrile butadiene styrene (ABS), nylon, or other similar type
materials. Lens housing 200 and fitting 204 are made of relatively rigid
material in order to provide a relatively rigid structure for
"E?o’t‘gg{?{’/gi'éns 201 and to allow the outwardly extending far%%eg@?%%& s
slide freely relative to fitting 204. Byocontrast, objective lens barrel
coupling member 202 may be formed of a elastomer or another flexible
material such that inwardly protruding first retainer flange 220 of objective
demstsarhel olammmghie b eFetY dIEBARY el PR Afesiffeptricular
Jristgmbiidoheabipetivadansdoaniel pbaSpecif calysibiists eldine s flangeag

220 20 and/or the objective lens barrel cqupling m e b
&35?8’%%?03&@8{%?% tEJee(rz‘tlI p Aced over g%?e&%‘éu%n Hgtr)?gl with a ré'si%ﬁ?n

rerttiorfdit dafflex il énteraterhitdiveHans betmaltaneyra bl A Vi parareLately the
Gieation of ictionhetweendhr.flesdhia coinliNgnmeRbem282 aneufitingp:

204 to prevent fitting 204 from.rotating withip flexible couplin ember

SIS D B oA kT AL T LS S MEC Rt AL e Ak ar
A0 Rumplaet bydha ceesmbizventonc vt vnlsicraativieenmddihese diameter
@%ﬁ@g@é pupling.nemkes 402:]s5jmilat t.copplinanember: 202:8ks mot

_ , Objective lens barrel coupling member 40%]3 config reg_ to
UhtipEdh B UDiEhRI S bR AL AEOW AN AP SR thiaR THEE ™"
afhibrdsveduipl dokite! cpepmlingiifembe p120 2e3@nkiithe Mostréitety, in particular
|ogn ' A9z-nclydes a 1901404 o e SRROR
R Bk DN SR ek A
Wﬂ&ﬁ%ﬁﬁ'ﬁ%ﬁ}ae generally cylindrical annular surfaces. However, first
portiom40 hag-aadeat®oidirmé () A0RIB D #hefePA0T AIKS 200087 BRfil dd¥tion
[ameter.that.is larger than teri iame rg
D A ey
RATHRICAE 1ol BemNETiPhd e oSkt persratoprspraiEhpreier fOp is the
SOMPIN@de:heiasifnignRR of fri)dRbn 403 esondanottion:4oh-defimesedt third
USORLAPIEEIS IR AR IRLARCIRNS SO I3 apnioamaleiv e saRR
ize and shape of an O%Jé)ctlve lens barre 6. Although a generally
Rereamf h s ohe BitaveBhE Bafrer ApBrasrayatodoomiciratédinpes fom a
HeYREdeothansuitable SARRERHAE JComMBMplaie by dhemplasesid porton
inventjon. Opjective lens barrel aperture 410 has a diameter slight :
ok b e e o ST
¥ooiton 408 may be omitted. In such an embodiment, the diameter change between first

portion 404 and second portion 406 will be depicted as a step rather than as a slope.
Although embodiments of the invention and some of thelr advantages are

described in detail, & person skilled in the art could make various alterations, additions,

and omissions without departing from the spirit and scope of the present invention as

defined by the appended claims.
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illustrated). However, because the diameter of second portion 406 is
smaller, the diameter 10 of objective lens barrel aperture 410 may also be
smaller. Accordingly, in particular embodiments, a smaller objective lens

‘??r?gﬁe?lsjé%gy Pe accommodated by objective lens barrel a%%ﬁé&ﬁa%%ma

& Mistrated embodiment, coupling member 402 also in es a third
portion 408. Third portion 408 is a transitioning portion that couples first
portion 404 to second 15 portion 406. The exterior diameter of third

Vgﬁr}l&l 848 imate first portion 404 is the same as the exterior
ion 404. Similarly, the exterior diameter of third
portioh 408 prusimetersdepneypenticam@disgthe same as the exterior

diameter;gbsgpend portion 406. Thus, the outside annular surface
defined py thirdigortgi%n 408 slopes from a _larger diameter proximate first

portiof HAACB S EFRENET BSHG8REPSRIm G RAELE SR EBHIERH e8P and 2
shttholghvaditirehportion 408 is illustrated, it is generally recognized that

third pogigR-A08may Re-AMIHG.dhaush aemporinant-ihe diameier
change E[g%wlgéen L?}i?gtééportion%fS:IO_Eéila«%\?liééa|}%econd portgihg(rll 406gv]\£/%%be depictgtlzie

diepg Qi MBREY LR el YSPRSRRFBGEGh embodiments of the invention
and sereesdiothiig sewedthges aktiddgei e chimetletailki acpplksnin gledltedpihg

Jl%ﬁu@&t, w&ﬁg@n\éa&%gﬁgraﬂons, additions, 25 and omissions

without departing from the spirit and scope of the present invention as
defined by tR&ABRBHY S/l MER¥G8008/076777 PCTIUS2007/087326
11 WHAT | e Gl MED dentiind Mi6pascanaiey ARy steNinearaprisiagdis

ﬁ%%o&ctgg% a prggg Ig{])ﬁsri'tioned to provide a protective barrier between the
microscope and . surgical environment; a coupling member formed

from & flesamesrarsetssiEisdesndisrresd toitouphe tses drapagothn Bijarmnve
peiechod iehob e TiieEaSaep 8ia0 deasnaus NGl ve diemssralativelyigitns
fmaterial an co%holed to, the cou Jigp men%ber, he lens ho sins% s
orms_ an angle 611 relsF]e@t. 0 an cHRllc ax1s_of an ohjective lens housed within the
comprising:. 10 a cylindrical annular surface, and’an outwardly extending

ciraseise thms e Ee dit lavs WERgliF esveledifeghe objective Tens barrel; and

a fitting formed from a relatively rigid material and disposed between the
outwardly extending flange of the housing and the inwardly exiending flange of the
coupling member; _

wherein the fitting is frictionally retained adjacent the coupling member to prevent
the rotation of the fitting relative to the coupling member; and

wherein the fitting enables the rotation of lens housing relative to the coupling

member.

2. A microscope drape coupling system, comprising:

a couphing member configured to couple to an obijective lens barrel of a
microscope;

a lens housing coupled to the coupling member, the lens housing having a
transparent protective lens disposed within the lens housing, the transparent protective lens
positioned such that 2 geometric normal of the transparent protective lens forms an angle
with respect to an optical axis of an objective lens housed within the objective lens barrel

when the housing is coupled to the objective lens barrel; and
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flange of the coupling member; a transparent protective lens disposed
within the lens housing, the transparent protective lens positioned such
that a geometric normal of the transparent protective lens 15 forms an
angle with respect to an optical axis of an objective lens he
o%Je V& éns barrel when the lens housing is coupled to Q%ﬁﬁg}]ﬂg@e@zk
lens barrel; and a fitting formed froia a relatively rigid material and
disposed between the outwardly extending flange of the housing and the
mwarddy extending flange of the coupling member; %mwher in thged;[tl?egm
is friciofally P@f&ﬂeﬁ&di&&%@fﬁ@%ﬂfﬁﬂ?ﬁ%‘?ﬁﬁ& it A
hm&aigorﬂh@fﬂh&éltﬁt@mﬁmyvamﬂdeadpumm@mmujdmg amghimdreie pratast the
rota tttmngbeilﬁg Egn;[here %E%‘Q tgg l%@glﬁ%%ﬁ%@ Iﬂévﬁt&ér&%a%‘ﬁﬂgliﬂgmtauon of

mem microscope e coupling system, comprising: a
1%@Bﬁﬁ%ﬂ%@éﬁ%ﬂ@%?@&%"&é@ﬁI%aﬁh??%}ééﬁ%%‘ﬁs barrel of a

microscope; a lens housing coupled to the coupling member, the lens

housi ing hasf ng %mtran ﬁpar{g_%% eg)trl\(j(tae tlve t&ﬂdlg{ac& jjnv\ﬂth%%eﬁg tens

housirig, thé ranspare pro posmone such that a

 hgerime des GOHHRIG m@mw&ﬁim@m%ﬁ@fw@&h&éﬁw@%me

oﬁﬁpiﬁjeéa}%ﬂefa@%ﬁleaﬁ&ﬂf@mbmt%Iﬁﬂﬁﬁ@@tﬁge@bavml tnarehjestively
ens, parfe ousin co e.objective a
I BSOS PR T ORI 2 B Rat S B o ™
barsposadizstwednr the coupllng member and the Iens housmg, the fitting
frictionally retained adjacent the coupling member to prevent the rotation

of the fitting relatjve to the coupling. member, t flttl enabling t
rotatidn ofg@ﬁ THEFIETABE R ﬁl?erég’bbgﬁgtmﬁeéno%éc?me relie DA arrrlg (ggﬁn |lr§’tgan
Ibmboneh B Themmitrg sdopddgrape: seupliigssystem of Claim 2, wherein

the lens housing has an outwardly extending flange that Iies adjacent an
inwardly extending flange of the obJectlve lens barrel cou nﬁgmber

the fitfing diSPoSEEF BEERE 8RR S BRRAHT B ATy ﬁaﬁ”’ r@f‘ coupling
hantsing enditxéebiawareiylextending flange of the objective lens

6. The microscope drape coupling system of Claim 5, whereirn the flexible

material is a polymer.

7. The microscope drape coupling system of Claim 5, wherein the flexible

material is 2 thermoplastic slastomer.

g The micrescope drape coupling system of Claim 2, wherein the lens

housing is of a relatively rigid material.

o The microscope drape coupling systemn of Claim 8, wherein the relatively
rigid material is selected from the group consisting of polycarbonate, polyethylene,

acryionitrile butadiens (ABS), and nylon.

10.  The microscope drape coupling system of Claim 2, wherein the fitting is of

a relatively rigid material,
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10 barrel coupling member. 4. The microscope drape coupling system of
Claim 3, wherein the fitting is an L-shaped member comprising a first leg
and a second leg. 15 5. The microscope drape coupling system of Claim
herein the coupling member is of a flexible material. 6. The
‘%ﬁ}éﬁgﬁﬁ%&é drape coupling system of Claim 5, wherein thPeC HeRge326
material is a polymer. 20 7. The mid¢Boscope drape coupling system of
Claim 5, wherein the flexible material is a thermoplastic elastomer. 8. ,
The microscope drape coupling system of Claim 2, wherein the lens 25
housing is of a relatively rigid material. 9. The microscope drape coupling
system.of Claimmrasbgreiniresepiiyels sigich Daterial, issetactad demely
isti ly r(%gon te, polyvethylene, acrylonitrile
e e R e SRR Wi
epdeniisrendisne (AMhorend tieefitting is of a relatively rigid material. WO
2008/076777 PCTIUS2007/087326 13 11. The microscope drape

coupligg sysiem of Claim .10, wherein the relatively rigid material is
selected fror%letﬁgcé'?socg E:cdo%a Tstn %F Sﬁif?ar%}ﬁ%%&ipg ye uﬁlléﬁg,ampmm

PEEPGIDRItERE Bitallfe megnRISIcleFiel nijfon . (5 1 ZroTheonitios op 2ldsaperylic,
POQMIHEG SRR 2 MRFRIRLAA HATIIRIEN arfdr O1ESENR NS S Of

a material selected from the group consisting of glass, acrylic,
Polystyrene, Polycarbonate, Polymethylmethacrylate (PIvUvIA), and
Co-Polyestdhel OniosThie niitmess copelideapestouplinf gByiste it of Gleiin 12

ARSI HieerRRIBAIRNLRLRIGHIVE lBRsdaLeated with an anti-reflective
coating. 14. The microscope drape coupling system of Claim 2, wherein

the transparent protective lens is removable from the housing.
14, The microscope drape coupling system of Claim 2, wherein the transparent

protective iens is removabie from the housing.

15, The microscope drape coupling system of Claim 2, wherein the transparent
protective lens comprises a tab for facilitating the removal and replacement of transparent

protective lens from the housing.

16.  The microscope drape coupling system of Claim 2, wherein the coupling
member comprises an annular surface disposed around a perimeter of the coupling

member, the annular surface configured to be coupied to a drape.

17.  The microscope drape coupling system of Claim 2, wherein an exterior
surface of the coupling member comprises:

a first portion of a first diameter, the first portion defining a housing aperture; and

a second portion of a second diameter that is smaller than the first diameter, the
second portion defining an objective lens barrel aperture; and

wherein the objective lens barrel aperture is smaller than the housing aperture,

18. A method of coupling a drape to a microscope, comprising:

providing a coupling member having an objective lens barrel aperture;



10

15

20

25

30

15 15. The microscope drape coupling system of Claim 2, wherein the

transparent protective lens comprises a tab for facilitating the removal

and replacement of transparent protective lens from the housing. 20 16.

The microscope drape coupling system of Claim 2, whergj L
Wﬂezrgﬁ%%?ﬁggmprises an annular surface disposed around %%é?%@?}é%?%he
coupling member, the annular surfe€e configured to be coupled to a
drape. 17. The microscope drape coupling system of Claim 2, wherein an
exterior 25 surface of the coupling member comprises: a first portion of a
first dretAvlyCarRlinES 5ROV BENP G DHORE ARG ETture; and a second
portiogfiagsecanehaiametertiat ikemalles thasitige fisstaispmete pbtective
second. portion.defining an gbjective le r o AL rel
T A R R R
apginetiforokedasingpeceape 6 & pisdsedps Wﬁﬂr@%& s GoierHyE 4=
Bl o) P So0ar 0BT a6 14 roratabiy abupling o Jens hous

. . rotatanly coupiin n

o tPEBHRTRE HERAP T b A R SR b SHE e e o e
hhesisgngh¢hitirgnpareatip rstevtdediepenb Suitionelnsuelsahat & gEshetiee
DR ShthadrenseR ey tﬂ%ﬁf&% lepsdarmsian angle with respect to
an optical axis of an o,bjecéiiv,e lens ouszd within the Q%Lle%%{\t/ie lens 5
barreFSHHEE HEPRBOERG BTG TSR SHREIYE MRS 5 A e and
positioning at least a portion of a fitting between the coupling member and

the leps howging, thesfiting frictionaliydeiained atiaceit- e Loup g ardly

member to prevent the rotation of the fittin relati\g% to the. coup ingﬁ.l .
SHerBer IapaF ety ATErRn B IHIA RIS 1R BTpRh PreRBEY and”
hecfitingind ddbef emethatifofiCtaiomiBsmeherein the lens housing has
an outwarly, exieding dange atdies adnceahand Ml KSBRG w
flange of the objective lens barrel cou Ilng member, the method further
tb@?ﬁﬁﬁg}ﬁcﬁxten ing flange of the objective lens barrel coupling member.

p—

20. The method of Claim 18, wherein the fitting is an L-shaped member

comprising a first leg and a second ieg.

21.  The method of Claim 18, further comprising forming the coupling member

from a flexible material.
22.  The method of Claim 21, wherein the flexible material is a polymer.

23.  The microscope drape coupling system of Claim 21, wherein the flexible

material is a thermoplastic elastomer.

24.  The method of Claim 18, further comprising forming the iens housing from

arelatively ngid material.
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positioning the fitting between the outwardly extending flange of the
housing and 15 the inwardly extending flange of the objective lens barrel
coupling member. 20. The method of Claim 18. wherein the fitting is an

‘#’:&@f’g? ember comprising a first leg and a second Ieﬁggﬁgs%_glggm

laim 18, further comprising forming the coupling member
from a flexible material. 22. The méthod of Claim 21, wherein the flexible
material is a polymer. 25 23. The microscope drape coupling system of
Claim 21, wherein the flexible material is a thermoplastic elastomer. 24.

The dibthodsiestied o8 aihef cohsprRillg FElanNsY REIeRERRSRGIEH
frarhefadi yRhprigidisatestalo BRWWE) 2GRN Ay édPAHILIGZNORIO8E32 ARS),

25. 'Iihe method of Claim 24, wherein the relatively rigid material is
“Lef@ctéd from the group consisting of polycarbonate, polyethylene,

acrylonitrile butadiene (ABS), and nylon. 5 26. The method of Claim 18,

furthesscompyisingdedrsingithe fittinariremeampeiaty abnrigigl matetind. 8dn a

The method of Cl?im 26, wherein the relatively rigid material is selected
SR E GP It Bahsisting of polycarbonate, polyethylene, acrylonitrile

butadiene (ABS), 10 and nylon. 28. The method of Claim 18, further

Colmpf% r}g T@ETE]HQ&JE‘%ﬂ@%ﬁ@@&%?@%@%@?&ﬁg@?@nﬁﬂ@@@ sefected
selected from the group consisting of glass, acrylic, Paolystyrene,

RN m%%ﬁ%&%m%ly iR BB {439
adeyinethod of Claim 28, wherein the transparent protective lens is coated

with an anti-reflective coating. 30. The method of Claim 18, wherein the
transparenéprotective lens is. 20 removable from the housing, 31. The

methd§ of l}%ﬁrﬁ“i@?gvﬁérgiﬁ’fﬁezﬁameﬁf’ﬁ?gfé?ﬁi\%%’%?&he transparent

protective lens from a maierial selected from the group consisting of glass, acrylie,

Polystyrene, Polycarbonate, Polymethylmethacrylate (PMMA), and Co-Polyster.

29.  The method of Claim 28, wherein the transparent protective lens is coated

with an anti-reflective coating.

30.  The method of Claim 18, wherein the transparent protective lens is

removable from the housing.

31. The method of Claim 18, wherein the transparent protective lens is
comprises a tab for facilitating the removal and replacement of transparent protective lens

from the housing.

32, The method of Claim 18, wherein the coupling member comprises an
annular surface disposed around a perimeter of the coupling member, the method further
comprising:

coupling a drape to the annular surface.



comprises a tab for facilitating the removal and replacement of transparent
protective lens from the housing. 25 32. The method of Claim 18, wherein
the coupling member comprises an annular surface disposed around a
erimeter of the coupling member, the method further cQmpkisighosrsas
“E%ﬁopﬂﬁﬁéﬁgarape to the annular surface. 30 WO 2008/076777
PCTIUS2007/087326 16 33. The rifethod of Claim 18, wherein an exterior
surface of the coupling member comprises: a first portion of a first
diameter, the first portion defining a housin apetrture; a daa0 e%gé)ndu .
portionof aSEcB W aThétlrtha iSO PSRN & fiatieter, the. b
niedendopgti@s defining an objective lens barrel aperture; and wherein the
ObjecliyeJenmRRME! ARFIMIRIS, TRIIS! AR INEMALSING ARG HERurd Al
a second portion of a second diameter that is smaller than the first diameter, the

5 second portion defining an objective lens barre! aperture; and

wherein the objective lens barret aperture is smaller than the housing aperture.
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