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M CROSCOPE DRAPE LENS COVER SYSTEM AND ASSEMBLY METHOD

TECHNI CAL FI ELD OF THE | NVENTI ON The present invention
wo edoaasgeneral ly to the field of nedical draperusd7/087326

nore particularly, to a mcroscope drape |ens cover

system and assenbl y net hod. ]BACKGROUND OF THE

I NVENTION To minimze the risk of infection to

surgical patients in an operating roomor to protect

medi cal equi pnment froma surgical field during

surgery, drapes are often utilized. Drapes may be

PMACBOSOHE BRAMH BENS 41V EBR STESIIH AU SSEMB LYOMETHOD

a sterile barrier, keeping any m croorgani sns and

contam nants that may cause infections frommgrating

to and from exposed tissue and open wounds. For

exanple, bodily fluids during surgery may settle on

nmedi cal equi pnent, which then becone contani nated and

hazardous to those persons who nust work with the

TEE' y fluids will ultimately
on the draped nedica

eqUTRéTBstentThﬁerﬁl@M @@Fé?egl:gré el‘afly 'ﬁ?%ec Ak1dPSOREMEE S afl@Sand, more
correspondi ngly creat ed denmand for nore advance
parfiedidalto e guiciesepe. dre;‘p@rlergmm systemhandsasegibdainethod.
m cr oscope has becone an integral part of an operating
room The surgical mcroscope can be ceiling nounted,
BAGKIGROUWD 6 THE MRYENgdOsn a floor stand and typically
may be raised or |owered and positioned over any part
of ~ Bo painingae the Hekdgf infyeéion e giugidal pridents bope opératérg hen or to

| pro{gg @eﬁu (F]t gcﬁ.@ﬂh&ﬁ% \I/IIS Q%E]igﬁ(% ?gfdnﬁil?n%ggslﬁégegyg ndﬁea%eg ra(r)(% ngn utilized.

Draptc mydmgﬁa&dabdeeatpauaqtla@xﬁ&r mpedﬁnacp re@ﬁa?ﬁlléﬁt ﬁ!)fi@ﬁﬁ,a 468 barrier,
to create a sterile barrier, nmay be affixed to the

KeCRing B BiSEP gAY Hhes pnsheontaniaaniy ﬂ@ft marYecaaﬁﬁ wdedtipas fremsmigrating
to dn@ Arh €Rbosk %sﬁfeaa'i’ﬁ leh tUvoruﬁé‘tsp nlfjotf% boﬂﬁhﬁ d{ggiémng surgery

structure o e m croscope. ions’ o
maylseifle araynclzak pqepen ovhpds ttch dmedmb contmenattdand hazardous to
r emai nder . of the m Cr o, c e structure. In order to

thosg PEISOS G, BEEL PHREK OBRbCRY PRUIPEIGEL arfisietd| the phodi) Blids wil
ultifn@tePeRtild6n Sldlage@hnPEidn tﬁe 3[aﬁ&§ﬂ@&1%£lteqefé)ﬂ]tieﬁg: ive

I ens is usually associ ated he devic
co uﬂleeaﬂvﬂmrrmnapﬁntdlcalipeowdmo beoperesioretingiy sppated atdemand for

o R BT B L B DB R0 o Bl become
1ntegirag ?2% ‘ngﬁ op¥Rli SN rdvRyY, 'Pl‘)?dm{rg@ﬁtrﬁlckh;@oﬁéﬁaﬂ'Héaéelhng mounted, wall
mounted or mounted on a floor stand and typically 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 and others to simultaneously view the magnified area
under the microscope's objective lens.

A microscope drape, used to create 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 lens and still be able to see the surgical area, a transparent protective

lens is usually associated with the device that couples the drape to the microscope. The
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SUMVARY OF THE | NVENTI ON Accordi ng to one enbodi nent

of the invention, a mcroscope drape disposable |Iens
weowsn7@yst em i ncl udes a coupl i ng nmenber conf i PCF/ER0DT087326

couple to an objective |lens barrel of a mcroscope. A

| ens housing is coupled to the coupling nmenber. The

I ens housi ng incl udes a transparent protective |lens

positioned such that geonetric normal of the
transpayesparoseHtive rlfmSeémevémg ensits asHEONENE, amyl @uod ain undesirable glare

h d
to thE %g&%tf tli]eoml osggé & \%/\@1'1 h:ﬁ'sf %cgrglgléﬁatemﬁ!‘é F]urtgﬁ'élﬁﬁr(? n egolug €

coupled to the obj ective lens barrel. At least a
portion of a fltth% i s di sposed between the coupling
EHOEEY OFITHE INVENTION s ng. The fitting is
fri et
¢ L oL AR A5 Dl SHPLRG RS ghuot
coweo spdtém gnatedes arcobplﬁn@maﬂlb%cdnlﬁigufedttabome of ail ebysctive lens barrel
houS|n Wi ect t.o th obj ective |l ens barrel .
of %&E}ﬁ‘i"?%ﬁ’ ne’g‘ﬁ OHSIBEAF AR %d B¥ the 1eaupliRgememBAT. B jes housing
incfudey @bﬁﬁnsﬁﬁreﬁteﬁfb“ﬂéc%% I@tﬁvﬁ&ﬁ@&{%ﬁ su’éﬂbcﬁéjt' ygé&?leﬁlfc Eifhal of the
i nvention may I nclude al some, Or none
trazsgergnt prgesstivelanis cfommcmpenglc apth degrest woareopticat exis aif ag objective
ar.e

len PP RS e tsive st ARt Sihe DL tisime ChyIgy foufhg objective

len@BYrréll aK€lchdiat pcﬂtlb@ 8f a M dn _I%ﬁcd%ﬁbts&f bEWEER eheSAHUBRAY n¥mber and
ot her medi cal 'procedure. i s angl ed transparent

theplent bewsing [(Taaditiay ibéritionsy rwamhd ndacemrige ccoulelnng member to

pre g B et I G B EY e e o S B o et the rotation

of 1aﬁ§mcg@ﬁagrvawsareapw¢ fethy abjedtivedend mmteh Eouplling HeRer Of
light sources relative to the m croscope | ens. Thus,

cer ERPAdiBIeBEd iokehe s YAyt dvpdde s mnkent of dedhniaah zadvantages.
I
Em%ggirr[eﬂ{s?%f?gﬁeg etfng'ag ﬁﬁ‘ﬁ)g [rHClIJ e allecsgl!n%é,i %llnger;}i Qf%ﬁ\ege deatnhages
mldrO@bpe sdrape densn ooweieraot;Ordaig avi atie ditddiner® Hedludes an angled

techni cal advantages are readjly apparent to one
tranSRRIE ROl Y En5 £ SHstbie ?‘fb‘P? ewﬁr@lrﬁreg@nYeglare that a user may
| S P
{35 038 s PR S BE SN T prcon
len$ mag bt honsedavithif erlerfsmovbtesysn‘eaeiﬂlaltrmmt@ndzhaﬂvfanhagﬁsy enhance its
reference i to the follo descrlptlon
siateGrie oA by e PBR PO HEro e p e ation in the

pladdmeibio€ Mighl BdrEeslrelafive 16 WS REGHINBe YarRW T’l{usa certain embodiments
m croscope drape coupled to a m croscope
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 advantages 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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using a drape |lens cover systemin accordance with one
enbodi nent of the present invention; FIGURE 2 is an
wexpBoded; perspective view of a mcroscope drE@EUS®NT087326
cover systemin accordance with one enbodi nent of the
present invention; FIGURE 3 #s a cross-sectional view
illustrating the m croscope drape | ens cover system of
FIGURE 2 coupled to a m croscope in accordance with
one FEGUBE hént pefspédiie pias elﬁ:a hitys0épeodrap@BeugitdRRIE nftcroscope
Is a cross-sectional viewillustrating a mcroscope
USIHE A TG UISIT OV BEteET dhRcerrdincs Wil abgheabefdmentopl {heepresent
im{gﬁg&gnt invention in accordance wth another
enbodi nent of the present invention. DETAILED
DESCRLBPRER! 10rEn EXAMAeE EivBoli MENTS OF aTikcrd SevfdNTF4pA lens cover
Exanpl e epbodi nents of t.he present invention and their
sy SE10 SRS GETSS BB 8GE UHRUREP DY By s e SHETHG now t o
FI GURESRE 4 Q%%s-@@&fonﬁlhﬁe@riﬁ%twé th® mYosddpk i dtSpe lens cover
nunerals refer to like parts. FIGURE 1 is a
systan 9P EEOVURE 2 peuplasf to miccossspopeacdomipecel®dh onel pinboditrent of the
a rp'.cro co,ped102 using a drape |ens cover system 104.
PIoRT AR UGH Y HE pr esent i nvention cont enpl ates” any
sui FRBURBMRdE Gadrotsnstti ol Mievp Qilikgraff ©aemi@6kcbye dFaREcoupler in
100, the present invention is particularly suitable
acqogtangg ryjitc ane ginbpdisteap e the pedsentsini¢niionsivozseomtionce with another
Bk ' I - 1. Drape 100 functions to
emlg’lé#u‘ﬁegf‘ghggB*reg?gé‘ﬁgggo )arri er between m croscope 102
and its environnent. For exanple, in an enbodi nent
wher.e crosc iS_a suraqi calrricroc l dr ape

A1 I ‘—l-" = d .. ‘ a'i. ""‘M‘

m c EggroplseertB@iimens wet thel preseaninvamtibardndathes advantages are best

ssociated.wi.th m cr 2 are preyented from, L
undEERPeR, B e B PO AU RED At PEREDGLEY R ARG daywhich like
nuRERGSERE & 1i¥pargUi t abl e drape 100 formed from any

suitable material is contenplated by the present

FIGURE 1 is a perspective view of a 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 protected by drape 100, the present
invention 1s particularly suitable for surgical microscopes, such as microscope 102
illustrated in FIGURE 1.

Drape 100 functions to generate a protective barrie_r between microscope 102 and
its environment. 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 a surgical procedure from coming into contact with
microscope 102. Conversely, any contaminants associated with microscope 102 are
prevented from coming into contact with a patient during a surgical procedure. Any
suitable drape 100 formed from any suitable material is contemplated by the present
invention to cover microscope 102.

In the illustrated 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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i nvention to cover mcroscope 102. In the illustrated
enbodi nent, drape | ens cover system 104 couples to an
wokjeotdi’ve | ens barrel 106 of m croscope 102; POIES®NT/087326
drape | ens cover systen1104W?ay coupl e t oot her
portions of mcroscope 102 wthin the teachings of the
present invention. Because there are many different
types of nicroscopes available in the nedical .
othieh peistony of ragrpsadpe 1182 evithin thectsaakingstyjfdbe preseritameention. Because

e r ountered. Thus, a m.groscope dr.ape lens
bt PR YD By OB BB G PR Suh S5, many
diffenent Biz25 0F ©bjRetiverlens Bhrrélk tard Bicoahiefslt | Titusl @N8icRRESR! drape lens

of anot her nicroscope. In addition, in order to be o
coven¥stery thit ditethe oplsetivhicat baryd of RS Migrogcon araysob b therrbjective
Sl %o SpioRS5, SNSRI B WIBRF BRI Tt
lenk efis ndaroscops yad el b hkletts asespairgiosl aﬁﬁa}h&ﬁhhp’&%ﬂt (pﬁiiecg}ve lens is

dependi ng on iits positioning, nmay cause an undesirabl e
tYPEfRRY 25105 6t vithoh GremerlensPeves é&éﬁ@; Whe &mnspayent protective lens,

Qfpbi 68t & RS HSKLY egur s, t spa
kB 57\ PABCBHE Sl ARSI e JADSPRIR" e of o
migascgpe,awhich unals couplicate thesumrgicalapropedneed Thes, traispadant protective

eng FRYSR SsobGubrdly Fteroade i, S e cegehure, which
mehitehet e QbHseRBy n@é’dﬂtooc;ehl%f)ﬁp%dégurﬂ{gmlie@hfggcﬂr dh®NSThe present

~ cover system 104, as descri in nore detail belowin
mveinaddtdsess thsepreblaurEsd pihgred b pravidiuRErapeilansanver system 104,

Lode er,s, tive view of mcr ra | ens
os G mBE 38 Bho¥ e Sp Rl ionShE ERECRESS ARG the
pr eBEFWRE MMe 8k kdflodeln ferSiitn o6 eRivSo fahi8rodt SR AFHILRICIvRr system
order to reveal other conponents and features that are
104, gecogdlige pioe onth eRbedianct o ethe epresanbriyensipnt enTh@£omponents are
: . L i 47BN r.ape. | ens.
Ais@SSAITRY B orde? 10 el o SR BT 55 6 AR oMbt when
the rdeapeviatd eovier ayss@ariOatis msrseltnlblétii Ve t]rlf)ﬂﬁlsﬁﬁéd re]f;llibodimen’[, drape lens
objective lens barrel coupling nmenber 202 having an
COVSB%E&W Jga |1%Cﬁ‘édeéélrh%lﬁlngp?&PtWngmmoa{ﬁaleérammrﬁf Prefective lens
¢ s o L .
20, LAGH UG B0 LA sk B ABEE ol perue
203penderfitiiPor ackagys@nt 2Afethof istpositiohédibétvate thedisisiclg PO0tand the

obioclie Wi PPRE SURRNS MG HERDL: bty eahop HeViRiPd mbodiment i
thateGueR@I 209 if kdB@BlyZbued i obeiing 13195%5&@'@:01&2521121% e nlgt%e{)@)t% by an

to an inwardly extending retainer flange
outy ard oy teeding Bangerdd 4tsd hpeding 0pthiahesnesljdvent t3@A inWdrdly extending

S I I awar dl xtendj.ng. retai ner flange 224
reta?rg?]?i?%l ? 3284 t fgl‘rﬁ%c? 8%{ a’[ﬁ% og_‘ff:%erg &ﬁnﬁ Harrer coupling memger b(§2 When
assembled, inwardly extending retainer flange 224 is configured to maintain outwardly

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 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 coupled to objective lens barrel coupling 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 barre
coupling nmenber 202. Fitting 204 secures | ens housing
wWQRdsim7obj ective | ens barrel coupling nenber PORUS2UA7/087326
al l ows housing 200 to rotate. with respect to objective
| ens barrel coupling nmenber 202 and obj ective |l ens
barrel 106. As described in nore detail below in
conjunction with FIGJURE 3, housing 200 is rotatably
durggup bwrdicebprobgdaice. | Meudimgh30bmey bk agy systabirgsineardeshapd2nd may be
in.arder to.facilitate . the rotatio f _transparent
foriéd FOBT sk B sl o ML L BRTIANT PO et BAVHE 200 may be made
of Slhétld. Bpt@fiamatdady @ethbyge asdiodofiAhoRERE 200 iR Iude polyethylene,
Housi ng 200 may be any suitable size and shape_anJ)nay
acrijienitilerimdpdionsshaene @\ﬁ/&)ar@rlenmp&zer similar typg mpateridls ul ar
enbdi [xng: A f _plastic .
Spedh Praselah S8t i30T RR 2 oG Epehgporion 200
thaPfd@mi nalancelapalrfaet Mythenirst addeyd 10Mrdrd secoflié@@iane Housing 200
styrene (ABS), nylon, or_ other simlar type materjals.
alsq Hiciydes pn Py dly syteadma diansn 14 Aispesed groomaieserandesien 212 and

. b . o r .
51305 R PR 02, 0 A 313 v 1
thaHoueds dradd Body partiom20@1dAs walh be dbsvaibed in exteadetiingelow, outwardly

flan 21 I.sposed proximate second edge 212 and
extw@wﬁﬁa%%é?im& fBUBt 19 S8 i e, 20Rviste ftting Altar di y

ext gBeking 20b 28&i08d 4o FIRNuSS tAnddaPent Hﬁ&tg@tﬁeeféﬂ§ 2f05.0n1n Particular

body portion 206. As w |l be described I n nore detal
embaligpgnts o lanaa?@ll ymayx be ndadey of | glasge alridic; Pobystyférmgy rRedydacbonate,

[ iithin fi ' 20 Housi ng. 200 .
Polf i) Frtl B AR EMA L ALD Cody Bt o dmevarPIshIsAe pryided as
exaBpldsi i, HoweRBO dit E@E‘l‘%@%liieﬁrtﬁata@ﬁs TRYmRE bERSIen A fr&h 38 suitable

acrylic, Polystyrene, Polycarbonate, _ '
tranepargpfeiaiariebt Wade yilehe cPpaviged thatl titse Poktpesls end dthess suitable

rj I id .exanpl es onl however. It .
ma B AL 2RI RS GATRBt, SYBELd wit an
antis¢flecain eodtihgne pAnenglarat erial . 1t is further
recogni zed that these naterials and other suitable

matlems Al may bsecquinlcdavilin housisg kil ipepny, suijgble manner. In one
AT . it ik ef e oal.i n

e SEAEL T GO AL A5 08 20

theraou Sihwgrd2 Pratmdeangytalssull libaind tegeaifieformédon e inrbotiurRiie of body

porfiul 248 8 4 oSrsehrl B Bl Wiloiearest 1 R 3. In the illustation
of MGOIREE sk dvab $t &ﬂ?e K thﬁtiﬁgﬁﬁ# %rggrﬁgiﬁg Qab@rilg h& dis%oesad at an

interior surface of body portio are descri

anglen o & rdstltaiwheni trimspasple ptot¢ctive | lGIRED B.is klispbéedl on or between
inwiarldllyl/'I %trcgtlautcfirg)gn tabs 216, transparent protective lens 201 is oriented at an angle.
Specifically, transparent protective lens 201 is oriented such that a geometric normal to the
lens 201 forms an angle with respect to an optical axis 109 of an objective lens housed
within the objective lens barrel 106 when the objective 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 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

eliminate that glare, the user merely rotates housing 200 to change the angle of refraction
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of FIGURE 2, however, it can be seen that inwardly
protruding tabs 216 are di sposed at an angle. As a
WO e®8ltq77When transparent protective | ens 201 PGI/US2007/087326
di sposed on or between inwardly protruding tabs 216,
transparent protective lens @01 is oriented at an
angle. Specifically, transparent protective |lens 201
is oriented such that a geonetric nornmal to the |lens
of #lligiardysthan itadgts enoM shiner &P Rt oijectbie kepd o€ ahicstspelR in an
of an objective I ens housed within the objective |lens
undesirde mEpBETWhen t he objectlve | ens barrel coupling
menfe pl j | gns
102H13P§%%35 “gﬁg éﬁgté e aﬁﬁ$e§§%@ é ﬁ?l%@@%ﬁﬁﬁgrmnOVﬂ'Of
trafspaen®? Piptedtive lemgLOhdroaf hbesisg 200. ihabe levewtt that tdne 201 becomes

substanti a ducti on or eI| lare
dargageq L&’ﬁt“é?%g eofﬁmnﬁgl syrgieal @mfg urSy ?@E gdgés ?Q%ﬁg HiF#g! 9rpnd from
theldABie! hABHAING 18hd DO 2R R (18 IR0 ﬁfﬁton@a)ﬁdle lens 201

occur to a user of mcroscope 102. I'n order to reduce
witbouteliftyrng at entifiging ¢Hearogtiortsiod lerse01 rthateilrcyvlewteéttlggugh microscope

i. 00 ) th ft
107 P TRt FRAGIREE BAEL et AR bRt poli 219. Lens
201 ey & iffeREPSRONGt 1D EithaRat REE 0N k! RsTRABE betwddn inwardly
one enbodi nent, lens 201 includes a tab 218 for

profradingitakst 3 Ibg Wélm)l@ls 201 i3 dispespdivethin heusingc2G0y ab Zlgsmay extend
pasg 1e g 1 QL DOYRL t&g og Rousmsga%(fbe sug}{ etﬂat lénsail()l %Qi g%%%sﬂy removed and

h
3% mage I'ng a sur

rep[hli:@@ eahoer reaiallamgltﬁatl drapeOlei® doven tsggeal 10400r&mﬂ1s1fn @BOtHEremoved
sane nmaterial as | ens 201 and enabl es a user
from ricerseensel 402 Teb 248 menvealsehelp Serilitafe the tetatng @fylpcwgmaﬂoo with

Kw@ﬂy lﬂ&xﬁ@%ﬂBQkHE of lens 201 that are v!empd
roug

m croscope 102. To insert lens 201 within
hou®bjegti&OBns adyl peudlingmMm&aberi 202 futietos ® edupll Bousing 200 to

ohSEE ORI e dogerted e oLt 24 such it T
fon%l@ out¥eRy! agﬁlglp?igtl: rhit ﬁiall SR SEnaiibioR alzﬁ)éfﬁét gtqg sh%}ﬁf& larger

18 may ext past the outside pefi meter o ou5|n
thaﬁ@@e lewtetctrha‘t objerizvedes hayel bld6eashl ay particulae @mbndiment, coupling

meigbi A eMbb TRGGEEY SIS SOV BTPY S s dgp Gictionally
retat®idg fERIB1LIRp ﬂ'ﬁ%m%h?o@r el fohatdd; éétfir'é%ﬂshtﬁrﬂépi@ 'ﬂ@ﬂlbﬁﬁf couplmg

housi ng 200 respect to objective |ens barrel
medbpe @92 veclidessa sty @Italn@uﬂmgﬁ e fyeed 290urd) Hhet pmetﬁb of the

200 to objecti rrel 4106
iR P, SR <l REh ol 235% BOANR, bt Pagis formed
prokinige faOﬁr@EédgéUIDOﬁvhﬁﬁMs bsyar prok@ndi@bBjetidde RAE bhgel 106 when

dragee rlle%rs aclolv)e/r (s)}tsteerln dIIOS} r?s:)tcglrlplgd ?(E Irlugrogclzolp% hltO|2y ll%is ?gtamer flange 220
defines objective lens barrel aperture 203, which has a diameter slightly smaller than the
diameter of objective lens barrel 106. However, when flexible coupling member 202 is
made of a flexible material such as elastomer, flexible coupling member 202 may be
stretched over the end of objective lens barrel 106 and first retainer flange 220 may
elastically constrict about objective lens barrel 106. Accordingly, first retainer flange 220

holds objective 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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than the diameter of objective lens barrel 106. In a
particul ar enbodi nent, coupling nmenber 202 may be

wo ooroseth7out of el astoner or anot her flexibl e NMeCEUSBNT087326
For frictionally retaining flexible coupling nenber
202 around objective | ens barrel 106, flexible
coupling nmenber 202 includes a first retainer flange
220 fornmed around the perinmeter of the interior side

thaDlbfebtd ne toteplaparguremBemay Gdve iy suitbislt aiseeand kizpge Other
220 is formed proximate a first edge 222 which is
suigplesharss aﬁ%satmlétee@yé%q Proeent BNy r el 106 when

d
1r agfetﬂeeﬂﬁs&éw@rem%x #’xfe‘ﬁ% étge‘}(éﬂlé c eymrggs g@eﬁbsi RGORE a second

First retalner jective lens
rethngrrftinga ge4 tfwtetai’tﬁﬁg owlwiacdly lkasndingiftanet 2t 4 of hgising/200. Second

retgg%l %9\22‘2 s fo (é(ﬂ Iar?)gg f |;g‘i obl e M%:‘(]lléevﬁg:p%g?ldgg)%rﬂleeyble coupling

meﬂﬁ@le 208 pRofil@ie Blsgcdmat &fg’eai%s SRS 81spSde@Rbximate housing 200
| exi bl e coupling nenber 202" may be stretched over the

whem l:iom‘ingnbﬁ)(éwt ¢Qnelddetnsﬂdxml¢ ebuplidg ragrabdri 302t  Setaidrstainer flange

I e elast nstr.ict abo
224 GRS 4 P PR R APl B o B SbinaRbh B e s the
diagfer el Bousaly eobi vestng Ralidee! 140y pi2m§oﬂﬁﬁnbel%d§@%pbﬁ‘ which
pl ace around objective |l ens barrel 106. Althou

outyigy i texipadingnidangsr 314 ofabrusing 202 o3tsi when ﬂiggamgag@@i igsoupled to
fle gr rne u‘f&inrl Shver 2%)%' SA’itﬁﬁﬁﬁlgh&%ﬂ}gs%ig tr%g(% 654 1¥ ?lh!ls?rg?ed as being

ure any € Slze an

cir&iapa is E&cbgﬂilz&l,ltﬁaahblﬁl@@@ﬁﬁrealﬂ manhevphdt adtable difeand shape
present invention. In the_illustrated enbodi nent,

Corqué%délll?ewﬁbﬁltﬂ §itfAneshiRs ofXosingePdides a second |

{1 ang a7 Ay ArAad MR IR RGN Rip RSN, Thin
retanserff_talnge @3®rsoﬁ0_rtded hleumda thelmnﬁretemfof theeintanive sido o f ﬂiex]idalecxfouphng
T T g Y
surﬁi@é' of NekiBRQoLSIIFOMBIBE 202, THh §phRICRIaF %Bl)dllﬁ&nﬂ?ﬁmﬁfetamer flange

Second retainer flange 224 defines a housing
23(hpl@ytb@rferr2@8at mx@vlmtdgcalodlbamearﬁrsu@@ewl ald| sgcortteedge 226.

o e A G OB Spubl Sl e B BT 8 e Bousing 200
witBt @BgibnRg chipigemédpheonohoushing wRGe rﬁé&l&eV\éHglgliﬂgl%ﬁérﬁﬂer 202

200 is coupled to flexible coupling nmenber .
inclydeshBirgtretaunes flapgeaph pumardlygxiending flange at4edl lasusmi 2&@ may be
nes?edrb %an secénd Iseta{ 1%%%%%5 594 arl;](?{hlrﬁ r%tsa g ﬂ%H & %H B& contrast the

corres pond

edgei dﬂ”bbﬁehavs Iléhe band] $®‘@ﬂ%y0fexhb¢tﬁ/bﬂg ﬁ?@@etaﬁ‘ér flange 220 and second
|Ilustrated coupl i ng nenber 202 includes a third
retyiggr 41218 244-ange 230. Third

Objective lens barrel coupling member 202 also 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 slid
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retainer flange 230 is fornmed around the perineter of

the interior side of flexible coupling nenber 202.
wabiosd7a7et ai ner flange 230 may be fornmed at anpCT/US2007/087326

| ocation within the interior, surface of flexible

coupling nmenber 202. In a pé%tlcular enbodi nent, third

retainer flange 230 may be forned at a m dpoi nt

| ocati on between first edge 222 and second edge 226.
doxxrlm ithedlanredlai suefacd A6 @€ heseng 2AQ throom dirstoedge pdatpesecond edge 212.

B i o T G Ohanstep T RRR A (ool cervtoniie

butﬁ@i@ﬂ% $tP@nEEABSY, n9dd, binethétd@silimipeimaetialsn eFirst hadgRond legs 232
230, outwardly extendlng flange 214 of housing 200 ma

anthd3h ek fismgbiidnwe ilispeseshetveerapwiaiardly &ﬁ@édlzgzﬂaalg@l 24 hijof )cllzlousmg
204 %nc? set%gﬁd g%t%ﬁgre%%%% %2@%&?&%93&1 tng \Neen %‘b&r S tFr1ct1on prevents

ﬁttfngtmrtﬁfm frbtatige wath Gespact tsefm&‘tﬂe eeipdinganerhbardge. A2swever, fitting
ive . lens barrel couPllng menber 202 al so

204 {ﬁ4§%qs<fﬁ§tl‘?rbb%t%ﬁﬂ Bouring2)) alsfledhie couglinganember 3@ and enables

ol BP0 ERe A ABARD B ERLRH o oos BT frain

flexiblxouplirg membeard 02dg &ididaallDregaieedlabOunebyedbive dmsﬂzlaerdl 106 and is
annul surface 23 ui r,. such.as.. .

notgaRELIS, Witk SEBFILAY O%Jﬁggﬂﬁggﬁw%@i ?ﬁ%ow&a@a% ¢ 1s frictionally

reta‘%ﬁéﬁp\ﬁutﬁﬂlssre%ﬁdlﬁﬂmﬁé?Cﬂaﬂ%@%@of ﬂEhbfégco%Pﬂthﬁsﬁ%P 802 and may not
bet ween housi ng 200 and fl exi ble coupling nmenb 202

be fapated awgthl iespeeti Wgﬂetmlde rcoulingoneoberidsindpr 2OEcivn tbns barrel 106.

t hus,. |ens 1 wit th.respe .
oYy e b s Bt P wiBH R o thipey bR Biri 06, fiting 204 ang
ﬂ@ﬁgﬁibaﬁﬁﬂgﬁﬁﬂﬁﬁrzﬂaaped menber having two |legs. Fitting

204 may be sliddown the annul ar surface 206 of housi ng

2000 the pHusirated cabgdineng fttbnsé%wglué@?g@plzmlty pktahp 20 extending
frorn 1r%{ e%y%Zt hﬂlbsnﬁ Rl%ct'l F gegu{eofa 20t4 gnghglg)sutgo\%g uq‘gbs 236

en acry oni e styrene

extéhd omer thé u@paeédgszl on d)LﬂWaltdY)@emﬁﬁdlﬁg Ifﬁtlnge 2 ragll pjaesknt fitting 204
second | egs 232 and 234 of flttI@% 204 are di sposed

fromex] WA Wt 61 lindggalehndy ripriiomaAefe ob hausing RBYsiAditielly, tabs
23@9.&%1‘%? ?%g étf’dnnﬁ‘lﬁt fla ﬁ@veﬁtzé Hf‘ndéll &x’é 2\? fﬁf’ﬁ %lf@loluﬁgg 200 with

Iction p ents Fitti
respeat ad iflegible tdsupimgpaembdsrozml eStabddednfferqmltlyn gabmmbemag@éﬁuce the

However, fitti 204 _reduces_friction between usi ng
effospsaified f9 ©k'D PBVRR, %@Q i ﬁ%&ﬂ@ seup! lgﬁdneéﬁ‘a@aﬂgg Alhdugh any
sulﬁgféshﬁﬂbe%o& faﬁs tfﬁadﬁﬁé'du)ﬁz&?tl@t& Uy ?ecfokﬁl)ib@ltﬁat tabs 236 are

coupling nenb i n operation exi b
optnmabdindﬂlgayrbﬂbantt@ﬁ2Aitsrnﬁtnveiy,|tdna236yma3eba|r¢péa:bedbmh a continuous

ive, |l ens barre 6 and is not rotatable wth
annp e feietf b Gy BT UEDIe BB el 106, S mi far Ly,
fit FICIREO ik Sa Dobitial icBhk@lskdtional view showing the arrangement of the

components of drape lens cover system 104 when assembled to objective lens barrel 106.

Specifically, FIGURE 3 illustrates the assembly of housing 200, objective lens barrel
coupling member 202, fitting 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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retained within second retainer flange 224 of flexible
coupl ing nmenber 202 and may not be rotated with

wo epont77t o fl exi bl e coupli ng menber 202 and/ oPCT/US2007/087326
obj ective lens barrel 106. However, housing 200 is
rotatable with respect to oﬂiectlve | ens barrel 106,
fitting 204 and fl exible coupling nmenber 202. In the
illustrated enbodi nent, fitting 204 includes a

in ¢Hjedtiakildnyg bafrelt @b@lﬁ@ﬁleﬁm&ﬁm BegwEdnet did Btained JlaBB2224 and third
Tabs 236 function to secure fitting 204 on housing

retzing, flangss2336 Feigtiembebiasp #exible souplinggember @2 v(amlngl retainer

t [ 4.
ﬂa@%i sﬂ%lﬁéaﬂ?g gn% éﬁf@ﬁ%éﬁ%@&% ﬁgi/nfgp%drélt %églﬁl%g' gI %@E@ and prevents
rotzlitmmsmmﬁjttﬁ@@.MACBiy comret, I fitting 206 fdGohsiad herack edwddch outwardly
t may p event or hinder the . rotatjon of

t
oxtp C o8 ?ﬂ)gl%% R p@&te dhps. depHng 200 dsHrataablrsaeyeed adjacent
ﬁrs%qgg 2’5‘*2 3h8 betiddf R ey ¥f filtpRS 736 L({@Mneﬁglﬁ 236 fp{?g‘;(elngl qutwardly

fort required t rotate housi ng 200
extcmhpg flamgerdddiferm 2@ghingbutkida gh thertyack urdatd| by fivanieg 232 find second
1 tggs may be utilized, it is generally recognized that
°84Bs 236 are optional and may be om tted.

Al t ehd atdterRlY scldcddis for 3he mo&ecohﬁﬁha&@qlmda&dam FIGURE 3 may
conti nuous annul ar el enent havi ng any suitab

progideeins fhsngnctrnalieicgenibedaabeae.t iFar exanaple.- 19@31@&1‘@%1& ehladiment,

o N8 S NP S0 Mohe RRETRRRSHN G il g son o

plabtéy. r&iecﬂiﬂﬁna@ﬁ@l@ itht Gadyl e udel @@Hﬁleﬁpdl&étﬂﬁl&ﬁ@h@ﬁyléﬂi@ﬂe butadiene
assenblg of housi ng 200, objective |ens barrel

stygsae pABSY 1ierb &F OBt similart typeymptsaialsa debns thensipa28Atand fitting 204
ect Lye: 0] n: a g n

BRI AL R BT 335, iy AOS B AP St o

traﬂsbhnﬂﬁlt prateetdve td'medloﬂrmmti to fallbdvi the oﬁ@e‘hrdlly&&teadingcﬁaﬁge 214 to slide

rdI xte flange 214 such that fitting
freqly el b T %@ ¥ SRIL oIS o lens Paﬁ@@ozﬁmgamamber 202 may

be ﬁiﬂn\é@roq}|ayel%¥$ﬁm6%otﬂe??@§1b@fhateﬁ f EchQthinens lggr r@lﬁﬁlg first

in an inner depression formedin o Jectlve
reta:mnpﬂangg 22 nfaehu e@tb/z loest beeeh campdiop dnangteai202 iis ¢drdiggeed2d rovide

a epliapt BieliOn Bl Ghiseiifobeiaret 4k oferctelliribet Fiaipggdiange 220
andeafthe SR&til ¢ gals B’a)rre@%guﬂliﬂgt inBeb&0%0 N gladShd Héﬁ)hﬁ&i gl@éhtly when

securelz in place and prevents rotation of fitt
plagg@ijovepy J@@Trh‘f@r Jass bark¢ltwiitng refizent dnatondris a5ﬂa<1bl|eana¢emai such as

elaS\QQI#’lgli %lg ﬁ/ar dlf rotgléltcgega 1588%&%&? c %gs?%eﬁws%la coupling member
20288 dBAging Rt tpréveft BRdigand e evdtihe iRt flediblel doupRey member
20204 Locking tab 236 prevents outwardly

FIGURE 4 is a cross-sectional view illustrating a coupling member 402 in
accordance in accordance with an alternative embodiment. Although coupling member
402 1s 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 a diameter smaller
than that which is coupled to coupling member 202.

In the illustrated embodiment, coupling member 402 includes a first portion 404, a
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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extendi ng flange 214 from sli pping outside of the

track created by first leg 232 and second | eg 234. The
woraiosniels sel ected for the various conponent SPCT/US2007/087326

illustrated in FIGURE 3 nay provide for the

functionality described abol€. For exanple, in a

particul ar enbodi nent, | ens housing 200 and fitting

204 may be forned of a relatively rigid nmaterial, such
diaagetdd| st IsClargdp elgdnf the dx@driviri ddrfetbnal setayd Sﬁbrﬂi@ﬁd%. In particular

i ncl ude pol yet hyl ene, acrﬁéonitrile but adi ene styrene

empadigientsy theoprterit dameter of Hrst pertioppdimstsufficiend to dsfige a housing

) FLL] _ ¢ |
4 ORI 08, TP 50 VA1, o
posion WOt ulenésoan integios phjeetive lpnobacd ayatured$0 &l issapgprdxdmately the

al | ow the outward]y extendjng flang 14 to slide .
Sampg g 9n(r Siege oyen pyefﬁwq Rrigboe 10fy Sikvichsn gengry{ly cfreylgr shape
of bBR&; RAEALhark® YUPrhRE 478 Tf 2] [HWI_(R?’Rﬁ or E&?E QlitBle shapes are

el"astoner or another flexible material suc at
contemplatidybypthe tpraseitnigvdntiost Oteecivadensfiaambapc@ee 410 has a diameter

.Qbjective, lens harrel coupljng.nmenber 202 is. .. .
ikl it et BepRGOTRs S FEhIeFElR 1 (el bip pihich § pifghes (not
iIRRhRES. | NOwERADRALE Me didBctePRESOAEFdrti¥n 406 [Sdmaller, the diameter
retainer flange 220 and/or the objective |lens barre

of ehigpliventgnardvtiel apairerdy 0 beayi efsorbeesmallarghAceprdingly, in particular
| aced. over jective ltens barrel with a resjiligegnt . .
e s e Sl el il W dhofler Bl Bpicctve tens

barddlSperhrt@ng. for the creation of friction between the

flexible _coupling menber 202 and fitting 204 to . _
pr el iHpgtatsigendimerntoupliag imynbr 49 rilsol iaglugesea third portion
0 j r £l 1 -&ect | I
ORISR Sng LB AR SB95 RSBl o second
porition @06 ofThareerior tianeter alf tidrdpdrtive 408 bakimeitiirstAddrtionugdy is the

coupl i ng menber 402_i.s simlar to. coupling nmepber 202 ]
sargsy SRPEORENG! OBBFEE] B! PRReRHRtr SimEB I e R el of thicd
g iy _ oot
P RaPOR LR EpHglt s Y EIMAE ARR AR Ely o
portion d66pThng theottside 201lar surfabedéfided diyrthiré dorivhcldi sbopics from a

coupl i ng nmenber 402 incl s a first.portion 404, a :
e e P iniest i 40F T ¢ el i oo maiepegynd portion
408.healtigugh .2 Bf&opshisRdoshisrituRfhdd ANss beteraderlenaral at third

cylindrical annul ar surfaces. However, first portion

portion 4A8 snanbesmitadorldisuete pe embhdiment thadigeretar thangehtsetween first

xtephor, di anmeter. of se d . portion 406. In particylar
porfan i Rhieeonq dtied 408 KA Ot Aeplapd ¢ wrieR ol it aaciiot
404 Althosglf fehboeitients oftethe NRivantiAUShdGsome of their advantages are

described in detail, a 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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aperture of an appropriate dianmeter for coupling to
housi ng 200 of FIGURE 1. Second portion 406 defines an
WO ni08n07er7 obj ecti ve | ens barrel aperture 410 tP@Er/UB®07/087326
approxi mately the sane size]_nd shape of an objective
| ens barrel 106. Al though a 3eneral|y ci rcul ar shape
of objective |lens barrel aperture 410 is illustrated
in FIGJRE 4, other suitable shapes are contenpl ated by
WHAL I8 @eABMEDASent i on. Obj ective | ens barrel aperture
410 ,has b Lightly larger than the dianeter
of éh ob?‘e%%c?{;/%gﬁéﬁép%g’{sree ’Ctogqp%mngh it attaches (not
i || ushicalseshe; However, because the diameter of second
portion 406 is smaller, the dianeter of objective |ens
bar PelrapgpResitigned 49 Prowigde alpsefedty sshaarisiebetwagrt thedmisgosgope and a
' 1 . enbodi nents, a smaller objective |Iens
sw%g??é{ %%gk@% accommodat ed by objective lens barre
apentconplinglfiember fonaed Iffous b fiekitde antodl mRhtonfizougl fon@uple the
menber 402 also includes a third portion 408. Third
drapg fq fryAPIAgHY cjlenspare DISHCARS por ti on that coupl es
firgt ki t k [ -
i s B on R i (o RER B9 et gr o BEELRE coupling
mendr,ithe lehehausing @mprismgext eri or di aneter of first

portion 4041.. i rrt | ar{?}/, %he‘ exterior dianeter of third
portion 35%“}5‘&& Hatd" SECHfid™Porti on 406 is the sane
as the exh @utwird§ adBidelg Ahnse Qﬁﬁdliégoz@éc%ﬂt gﬁ) qnwd—fagﬁ extending

t he outside annular surface defined by third porti
flangge fdhopuwling srembet;ar ger di aneter proxi mate first

pori i 404 t mah | er ..di amet er, . proxi mate second
por%itga%s%gé‘ft }%P%ﬁgﬂeg lr%eng (}l?ﬁors %hnﬁ) 6ﬁe A@g l?qg,lsmg, I’t]he transparent
protdctius tentpesitiohdd sushgkaer @ohetriEeaoel 8 thel thalspdrBht flotective lens
ortion 408 may be omtted. In such an enbodi nent, the
forigs Ametngle SHBNTFEPISE MEB rPRticRlsexip Gf tanorbiertive dees Bewseddvithin the
: [ i e ther. than as
onBRIGR U8 Wbl 05 ASRGHER Ay R AR S RLDFL bR nd
sone fitfing hieimeddvant agektiosle dgisic rabeid] iaaddelspéded Between the
erson skill eg in tgﬁ@aﬁt coul d make various
outlipy Zeiafwe danget 9loHs, hotsmgomds Sicomavarily hexiending flange of the
coup@R@bdehdd@r;f rom the spirit and scope of the present
I nvention ‘as defined by the appended clainms. WHAT | S
CLAWMEBIN! the filtingAs fifidiongby peaidehatiays the rpuglanpnembago prevent

the oy LT GR P ine e P REESy i RE st and

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

member.

2. A microscope drape coupling system, comprising:

a coupling member configured to couple to an objective 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 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 barrel

when the housing is coupled to the objective lens barrel; and
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surgi cal environnment; a coupling nmenber forned froma
flexible material and configured to couple the drape
W@ o00a760b] ective | ens barrel of a mcroscope; BCT/E8207/087326
housing fornmed froma relatively rigid material and
coupled to the coupling nmenber, the | ens housi ng
conprising: a cylindrical annular surface; and an
outwardly extending flange, that |ies adjacent an
I nwatr ldhsy aepotrgmdohg fittirendispastd bbtsveen ulpd cougling mixenber and the lens
transparent protective )Jens disposed within the |ens
hoq#a"{gsitﬁ@ it DictigHs relAet Agiacenti (e GouRENG JRRHF g Provent the
rot&ahb it kitthIROBE b eh\DUPBhg Blenitle the ANRRALEHng the rotation of
protective I'ens fornms an an&%e with respect to an
lenphoustreg widlk respestt tathembjestivé leas band cheplgxgdnembéri n t he
obj ective |l ens barrel when the | ens housing is coupl ed
to the objective lens barrel; and a fitting forned
frog a rehatmhiéRIsYore Biape "Wuplinglsyaos 6f MASED, behrsianthe lens
the outwardly extending flange.oy t he housing and the
housingdradlay ogvadly exgentlingipage that Hes edegent ainveandlsextending flange
er el LLLd I I GL] I r i.n ' n
of YR Rsllyt 13 Pk So e flefichaRE Rt BARGE B AR buvvaraty
exténdifig AgngeedBihe \tBubiag tahé thoihwardlg exesmdiig; flaipd offik¢ 8bjctive lens
the fitting enables the rotation of |ens housing
baryed caynlipg @nksie coupl i ng menber. 2. A microscope drape
coupling system conprising: a coupling nenber
configured to couple to an objective lens barrel of a
m c4.0ScoPke micrbsope Hraps cogplmgupsted df €laine3 cohgpéinniye fitting is an
nmber, the |ens. housi havi ng a, fransparent
L-sggnﬁééa?mbﬁé cp@ﬁgmaggﬁfsgtggg A HICORhlEE] ons housi ng, the
transparent protective |lens positioned such that a
geonetric nornmal of the transparent protective |ens
forfizs anThagligosdoph draspeupling systenopf i(Hailm Axivbewmin the coupling

&E'ectiv?ﬁlﬁis hpust within the objective lens barre
me Soha I58hY ME°I'el coupl ed to the objective |ens
barrel; andat |east a portion of a fitting di sposed

bet ween t he coupling nmenber and the |ens. _
6. The microscope drape coupling system of Claim 5, wherein the flexible

material is a polymer.

7. The microscope 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

housing is of a relatively rigid material.

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

acrylonitrile butadiene (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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housing, the fitting frictionally retai ned adjacent
the coupling nmenber to prevent the rotation of the
wo aoBiomg7T el ati ve to the coupling nmenber, the PCT/UBINQ7/087326
enabling the rotation of |ens housing with respect to
the objective | ens barrel cddpling nenmber. 3. The
m cr oscope drape coupling systemof Claim2, wherein
the | ens housing has an outwardly extending flange
that lies adjacent an inwardly extending flange of the

bj ecti | ens barrel couplijng nenbe the fittin .
i 5 pbos ed TBB PHEENOPR ARG RIS SYEEEACE I A0a Fyeres thenglatively

riclaoUsi [ r eqd I
B 0 elen YA Ml e Aaing QbR polyethylenc,
acriflonito eduyaliched P8 So.camdIniyhap. syst em of Claim 3, wherein
the fitting is an L-shaped nenber conprising a first
|l eg and a second leg. 5. The microscope drape coupling
sysiem ofh&hadrarcdpe WhpE Rbliplityesyseriddf CIdiniB MRBEreirSthe ftrafisparent
flexible material. 6. The m croscope drape coupling .
proésegive dewst 1scphiamngterigh sele¢ted tirman ftheerdipe consistingadf ghasa acrylic,

PR o TS B R0 PR S S0 hr

t hernopl astic el astoner. 8. The m croscope drape
coupling_systemof Claim2, wherein the | ens housin )
is of a 1Bf alicRICYPs | GrRe reouBling) sysigm T{e Glaigy oifs opyBerein the

tra&g?.gtﬁtl ;\s‘}gfegﬁwgnéaé%% WiiihQnaaf.nmr ﬂeee{@g fc§;stﬂ1 he

r rigrd material 1s selecte romthe group
consi sting of polycarbonate, polyethyl ene,

acrylonityile butadi.ene (ABS), and nylon. 10 The
i cﬂoscot ¢ BREIBORD APF ﬁéurﬁv?stsaﬁ@afo? I3t oWheggiay g fransparent

protdd@vé ichb ist8mbPatf Bl 8L Abisyg).Y rigid material . 11. The
m cr oscope drape coupling systemof Caim 10, wherein

the relatively rigid material is selected fromthe
canbona

| Sti f .pol t et hyl ene,
S PP oni T PdrieRt e ERBER SR AR it ransparent
protecEVOREOPEMPHARE 619 & fad1taSHS HRMeRlovAl AT acéﬁ’ﬂzl%r[ 8 Bansparent

the transparent protective lens is of a materia
protesieeteasifrpmghe hewsing: oup consi sting of glass, acrylic,

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 coupled 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;
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Pol ystyrene, Pol ycarbonate, Pol ynethyl nmethacryl ate
(PMVA), and Co-Pol yester. 13. The m croscope drape
w@owpl741g7 syst em of Claim 12, wherein the tranBEHDIS2007/087326

protective lens is coated with an anti-reflective
coating. 14. The microscopelfirape coupling system of
Claim2, wherein the transparent protective lens is
renovabl e fromthe housing. 15. The m croscope drape
coupdtataglypaplarg ofenChaisingo thbheupling tleember;,anspar ent
protectlve | ens conprises a tab for facilitating the

r enBRMRLING 7 TARSPRIEAE RENECHYF lensaifs Pisr esingy &%E%nsvéreptea@tectwe

1en£ 1B8ibAG a%psthétga ge:'ovfgﬁ;1 etdd Rofhdl AR %aﬂﬁﬁ éb%'vle Béhs forms an
st em of alm 2 erein the coupli

angi@ mpthi regrechi® anopticak axssipf acebjdd:tiwdsm:ih(msocu lwuithal the objective lens

rinmeter. of .the c ar surface
e dre e o SO s SRR AP bargh Mihe
M CHOSGERE: S 18R 2 HOHRINIITE MMSE BEWREN Eﬂe%ﬂbl?ng WBRH&I dhd the lens
an exterlor surface of the coupling nenber conprises:

housirfg, rthe fmmng ifgeticoplln rétamed adluaezrmtt éle cauipbng imgnbgyotot prewent the
ertu Scond portion of a

o G e e dr e o B B i he 1 ret

di apgitiig a lehEhERERNEFIaR0E {0 B cOlgSling InGn R aAPHRAHINE
| ens barrel aperture; and wherein the objective lIens

barrel aperture is snmaller than the housing aperture.
18. 1& mstl“H(Q q’n&ﬁo& %T%l'aﬂlg 13 q’f}?e?&nttﬁe deid ﬁl&?ﬁ% B&s an outwardly
conpri sing: providing a coupling nenber havi an
extol]igg tflavige |t1&m dicb aadjebntage idwirélyr eltaiditd Ylagga pl ithg oBjective lens
| ens housing to_the coupling nenber; coupling a
barfql spEHHRARE P othe Eigthed Eh%r EENKEShousi ng, t he
tra r
geonerayrah L BHREDReh BIZoRRSld PREMIBL Finiea0Y @ housing and
the fuow ard ] yaex tamigh g=flanige lof thesibgartive Enabamgtcooplingaxemmbat an
obj ective |l ens housed within the objective |lens barre
when the housing is coupled to the objective |ens
bars@l ; 2pd RABLd 0018 qt8 lv@Redin 3th9cﬁt§1h$ Ns Oafn f-shaped member
flttlng bet ween t he coupl |ng menber and I ens
comriggighy first keg dnidtatseenpdfleg.ct i onal |y ret ai ned adj acent
the coupling nenber to prevent the rotation of the
fitting relative to the coupling nenber; and rotating
a | ens houshodIf Bhine18, Fuithg c@%ﬁbh@%t@iﬁﬁ?ﬂ[e ehglikd hember

fittin
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 lens housing from

a relatively rigid material.
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19. The nmethod of C aim 18, wherein the | ens housing

has an outwardly extending flange that |ies adjacent
waroosiveIrdl y extendi ng fl ange of the objecti vePdENS2007/087326

barrel coupling nenber, the nethod further conprising:

positioning the fitting bethen the outwardly

extendi ng flange of the housing and the inwardly

extendi ng flange of the objective |l ens barrel coupling

menper. Pk mbtedetGlin 04, Ghaiein h8, relatieclgirigid meaterial is selected

fitting is an_L-shaped nmenber conprising a first |eg
fromthe graypconaisiegyof palycarhenaif PRbEYene) aTiont! fertumdd@}e (ABS),
anééﬁ%H!Sing form ng the coupling nenber froma flexible

terial. 22. The nmethod of Claim 21, wherein the
flexible material is a polynmer. 23. The m croscope

dra coypl i ng sys of Caim?21, wherei.n the .

{1 ool o bt of IRy Ho Reaaimerals SiaHes theftting fom o
relalively Rl athiefa O @i m 18, further conprising formng the

Ieng housing froma relatively rigid material .25. The

met hod of Claim 24, wherein the relatively rigid

ol $hor bBRETRR el 28 eief R eRRDRY i Tafifrial s selected
frokABS)Eroud hnBh N of Blycatbénabe tboBdiiene] airfohfyilef Bitidiele (ABS),

conprising formng the fitting froma relatively rigid
andmtlesri al . 27. The nethod of C aim26, wherein the

relatively rigid material is selected fromthe group

consi sting of polycarbonate, polyethyl ene,

acryd.oni Thd Ingethett adi €aén (B3Surthandomptising @B8minkhéhe transparent

nmet hod of Claim 18, further conprising formng the )
profacing pelise pmp A gnalstiph, gelecsts fioph fhea SHRMPesoIsIstiag | fcelags. acrylic,

oS St G
Pl IR 0L SR RoRh B Al BTN B o Pl
(PMVA), and Co-Pol yster. 29. The nethod of C aim 28,
wher ei n e trans ent _protective lens is coated,w th
et T meltpl UEH PR hoion e wambarsh ERci & s i coated
withh8n aWNSEIAvE BSathgansparent protective lens is

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.
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renovabl e fromthe housing. 31. The nethod of C aim
18, wherein the transparent protective lens is
weowpniees a tab for facilitating the renpoval BEMUS2007/087326
repl acenent of transparent BjrSOt ective lens fromthe
housi ng. 32. The net hod of aim 18, wherein the
coupl ing nmenber conprises an annul ar surface di sposed
around a perimeter of the coupling nmenber, the nethod
fur8her CTbepnitbochef Cloumpl1i8ngvieradn smeexterietheurfavaudfathe coupling
surface. 33. The nethod of Cl aim 18, wherein an
me&?&?qlﬁ?n%ﬁrface of the coupling nenber conprises: a
firgtiraQoktioanraffirst dikmhéetbr, heafmt Srtiod H@ﬁxfiiég ghol@hd hffture; and
defining a housing aperture; and a second portion of a
secamsdcagidaetien of Agecand dipmpterthat irasmalles than the first diameter, the
di aneter,. the second.portion definin n objective
secpf B s af ERES R Bited B drtisiandh; ect fve | ans
bar (vakreaPBE bbjetiveslendTBdrtet bpdriiadistshvllopthah i RSk Wb erture.



