EYEGLASS WITH ENHANCED BALLISTIC RESISTANCE BACKGROUND Field of the Inventions
[0001]The present inventions relate generally to mounting systems for eyewear, and more specifically
to methods W28 pheiHtEses for mounting an optical lens in a manner that BolVids) WReht ballistic
resistance and lens stability. Description of the Related Art [0002]A wide variety of improvements have
been made in recent years in the eyewear field, particularly with respect to eyewear intended for use in
active sports or as fashion sunglasses. These eyewear designs accomplish a variety of functional
advantages, such as rEARGLAS S NRITEP ENIPA PrTpbhaal 1iphs TR WERI OpihaeCgistortion and
increasing the wearer's comfort level, compared to previous active sport eyewear. 100031
Moreover, various other improvements havelggﬁ{@ggﬁjﬁﬁnhance the durability and strength of
eyeglasses. For example, various durable eyeglass designs have been developed that enable
eyeglasses Eehiboftihkdinessivdsiring accidents, impact, stress, and other forms of use or misuse.
Further, lenses ha 0 been developed that have enhanced ballistic protection. Thus, an eyeglass
can be generally rﬁ? tto%gga}%fﬁﬁ?%eﬁﬂ’iﬁr&}%fsoﬁ? iSEIER0MIHY MBR. SERIRIA

eyewear, and more specifically to methods and apparatuses for mounting an optical lens

in a manner that provides excellent ballistic resistance and lens stability.

Description of the Related Art

[0002] A wide variety of improvements have been made in recent years in the
eyewear field, particularly with respect to eyewear intended for use in active sports or as
fashion sunglasses. These eyewear designs accomplish a variety of functional advantages,
such as maximizing interception of peripheral light, reducing optical distortion and
increasing the wearer's comfort level, compared to previous active sport eyewear.

[0003] Moreover, various other improvements have been made to enhance the
durability and strength of eyeglasses. For example, various durable eyeglass designs have
been developed that enable eyeglasses to be sturdy even during accidents, impact, stress,
and other forms of use or misuse. Further, lenses have also been developed that have
enhanced ballistic protection. Thus, an eyeglass can be generally resistant to breaking,

bending, or otherwise becoming unusable.

SUMMARY

[0004] A continuing objective in the field of high quality eyewear, particularly
that is intended for use in high-speed action sports or military applications, is providing
eyewear that exhibits superior ballistic resistance and lens stability.  Various
improvements have been made that enable a wearer to quickly modify their eyeglass using
replaceable components and/or lenses, such by using the systems disclosed in U.S. Patent
Nos. 4,730,915, 5,387,949, and 7,347,545, the entirety of the disclosure of each of which
is incorporated herein by reference. Nevertheless, at least one of the embodiments

disclosed herein reflects the realization that in order to enhance the ballistic resistance and



[0004]A continuing objective in the field of high quality eyewear, particularly that is intended for use in
high-speed action sports or military applications, is providing eyewear that exhibits superior ballistic
resistance ME RS/ EtHMitity. Various improvements have been made that ePfablEeSa0ERES1o quickly
modify their eyeglass using replaceable components and/or lenses, such by using the systems
disclosed inddsSsteiletyt dioan4eySQ83.528d38mh M Suppist 7 o3f Tbedprdvidentisety eplhecsbselosure of
each of which is incorporated herein by reference. Nevertheless, at least one of the embodiments
disclosed hETEIRVAHB T8 %he realization that in order to enhance the ballistic resistance and lens
stability of an eyegiggesadditpne SHrRelt GROIGRPRMERA foriteplacaakie Br [RIMOvabledBRs.
[0005]Embodiments disclosed herein provide, at least in part, a durable eyeglass design that enables

the lens on thestarsglasigndiist raabicsdbe lens Ritdhtrpglans i dn 8161 5ecayRly BainpAdE R lass can
incorporatemseosmﬁéeeyagaépnﬁ%@@%ﬁe&w@iﬂa@y&%%@ Bt SRsiL RElinn N kbiaditiona! lens

mounting components, such as those in the systems disclosed in the patent references mentioned

above. HowBatmay Befed soninnsten wdlyarditionat tmp BIRanitIEH0BeUsatsisaeh an tose of
traditional lepspQyoiing CARRARENT iIGNRlR SO RIALIMERLE: BJFsPAnsRdoa hRllisHE event

(such as an impacft from a projectile and/or blunt contact with an object), the retention component can
advantagecuBhpéonesiainthserriprtfponsarapeiatin sha i onsestatisisnrndeve ik itaditignglrdeidns where
the lens is qﬂg&gﬁ%%gg{%lﬁmgorted by the retention component. Such a feature can be contrasted
with prior art lens mounting components in that a prior art lens is generally constrained from
translational and/ol0@@élionalnmesreenembirdimsnis, bot respatisdirectoballattis givent fenchadsranthe

lens-frame horder..Trhus, im fr llistic ev can r lens 1o islodged,
g R R T e SR e SERE A e
detachable advisatydensky stestsainctbeldean ipope tifxaste bizaliag do owtatiandlyfavigeaensigalove. The
upper edge of a lens i posjtioned within the le roove. The lens is retained within the,groove by a
et nterforANCE R T PrG Lha it Bepes s cuphp e TR AR oot SSEERE ecera
edge of theftesceTdiis bragoptasidé sebupe onartriing mbtheitenandgoodiretistannéotoani ddtan of the
lens from side to side relative.to the frame during light use of the eyeglass. Hawever, at least the
conter portnESP RE IATT BB o B AR G R LY T VERREh bt Y Bt
reconfiguratitripéttiemysglasisda fmiinglong dos. [dhyigaaid dasi e eThit) éngattogibimentallisttosed

herein reflects the realization that prior art eye ses fail to provide sufficient ballistic resistance.
event can cause the pn%r%rt lens to )ée%las ogged, d1slo%ated, or (&llsmounteda om the prior

art eyeglass frame.

[0007] For example, conventional detachable unitary lens systems include an
upper frame having a downwardly facing lens groove. The upper edge of a lens is
positioned within the lens groove. The lens is retained within the groove by a first
interference fit at a first lateral edge of the lens, and a second interference fit at a second
lateral edge of the lens. This may provide secure mounting of the lens and good
resistance to motion of the lens from side to side relative to the frame during light use of
the eyeglass. However, at least the center portion of the lens can be advanced
downwardly and out of the lens groove during elastic reconfiguration of the eyeglass
following impact. Thus, at least one of the embodiments disclosed herein reflects the
realization that prior art eyeglasses fail to provide sufficient ballistic resistance.

[0008] In contrast, embodiments disclosed herein can securely retain the lens
relative to the frame during and after a ballistic impact. For example, the center portion
of the lens can be fully seated within the lens groove during and following impact.

[0009] Such embodiments can be advantageous in that they allow the lens to

be securely retained by the frame without undermining or ruining the optical
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[0008] In contrast, embodiments disclosed herein can securely retain the lens relative to the frame
during and after a ballistic impact. For example, the center portion of the lens can be fully seated within
the lens gro@28iRiEH Hdd following impact.  [0009]Such embodiments ATHES2WARAGEoUS in that
they allow the lens to be securely retained by the frame without undermining or ruining the optical
characteristitaratthéstrRso fFibe dxasnifer haudepis,ahs haseauiadseard/ar suppossshbydh®frame in a

th th -molded geometry of the lens. [0010]Maqreoyer, embodiments disclosed
?e?gpneganaggﬁaaéﬁﬁ%%f @8?%%&7& é?ﬁ'Wﬂ}éﬁ ﬁSH'E‘ﬁ 8ﬂt58Y83§ny removed and replaced

by the wearer whilgoepailingNfigayeal eimid sakiaittheidelnsaLbbrénatihcdensrxbiuis/speetiy ballistic
resistance and the lens stability. [0011]For example, in some embodiments disclosed herein, an

eyeglass is PHEVERET T REHTBrilEs e -SAte R5neasiin tsmer b ad Aepkariedchy, e WerTstelhife

eyeglass CamsKIMprigR alaast NeTQIRNHRE (HORABEheY 18RS 19K THiBiteISaliibERIMAENT O lens
lock can be mounted onto, carried, or supported by the frame and/or a lens. The retention component

can be configtiFtanes ablsdsasigabilfhortion of the frame and/or a lens. The retention component
can be configured jgoggpure the lensHalative daibeframedemicygpiha Irasiio, {ating from the

frame in response to a ballistic event. For example, the lens may "separated” from the frame when any

portion of tHEQfet Eccompiésrsna Eamticniourdithelelessyrony deno o hestrenisdbobinents, the
eyeglass Caé}éﬁggpr'b%ﬁ %&%ﬂﬁtsgnﬁ If?e'a§b 8ne retention component or lens lock. The retention

component or lens lock can be mounted onto, carried, or supported by the frame and/or a
lens. The retention component can be configured to engage at least a portion of the frame
and/or a lens. The retention component can be configured to secure the lens relative to
the frame to prevent the lens from separating from the frame in response to a ballistic
event. For example, the lens may “separated” from the frame when any portion of the
upper edge of the lens is pulled out of the lens groove.

[0012] In some embodiments, the eyeglass can comprise at least one lens, a
frame, and at least one rotatable retention component. The frame can be configured to be
worn on the wearer’s head. The at least one rotatable retention component can be
supported by the frame and/or the lens. The retention component can be rotatable relative
to the frame and relative to the lens to engage an engagement portion of the lens for
preventing the lens from separating from the frame in response to a ballistic event.

[0013] Optionally, the at least one lens can comprise at least one lateral first
connector. The frame can comprise at least one lateral second connector, a first ear stem
and a second ear stem. The at least one lateral second connector of the frame can be
configured to engage with the at least one lateral first connector of the at least one lens to
support the at least one lens in a field of view of a wearer.

[0014] The retention component or lens lock can comprise at least one
engagement structure for facilitating engagement with the lens. Further, the retention
component or lens lock can be a system or plurality of components that operate to engage
the lens. The eyeglass can comprise at least one retention component or lens lock.
Further, the at least one retention component can be disposed at a central portion of the

frame.



frame, and at least one rotatable retention component. The frame can be configured to be worn on the
wearer's head. The at least one rotatable retention component can be supported by the frame and/or
the lens. ThV&8HYSH HB8mponent can be rotatable relative to the frame anBGEEEFE @IS 1ens to
engage an engagement portion of the lens for preventing the lens from separating from the frame in
response to a balligia siventn sdRR13bedianally, the atieasdonigpsnean 6omystoak least one
lateral first connector. The frame can compyise at least one lateral second con[} ctor, a first ear stem
and a secofiPE & @n'o?#e28 16HR o elﬁ{ﬁeﬁa&elﬁ%ﬁga&%ﬁﬁa@i?%ﬁ%g%%e E'%fnci}g E8hf§ured to
engage witQidpeiileasicengaajorablirshonnasior sirihm @) lepslednadensmitn syppas-tasatigast one
lens in a field, of view of a wearer. [0014]The_ retention comﬁgnent or lens lock can comprise at least

one engagémtinsotitie EaveralieAln) CRsormetdMhthseveser B AKlss, hecrutsie M E8nponent

or lens lockagafpe RieMitpaRMPAY e Mo RReMsthat operate to engage the lens. The eyeglass
can comprise at least one retention component or lens lock. Further, the at least one retention

component can bd {l3pbsed?t Botehtk o tie s yselpes sanrrtinaly besodimusbereh ks $ho/020551

[0015]In someLRRAEIRAR SR EelCARAC OMPARE HaRh it 96K FRNECANRINIGRYMIRAS! RA§ clip. The
clip can be attached along the frame. The clip can be disposed at a central portion and/or lateral

portion(s) o?RRETPaRTCHUIESEE c%@ﬁéaaéhomlm%w ahaiteapniens pedun) leascse Beedlsd by the
wearer in OgdGH L0 SEEH e RERURHADURL AR Bl P QLGRS HHIREIEBE IR RS JAQERFAS noted

above, the eyeglass can optionally be configured such that the at least one lens comprises at least

one first comesswerinef tthe fcnneckbimpiis deedtdst Hae swoapld, dbadusteommiaetern tddbe dens lens can
be a “”'ta%iﬁnéo%g%é' %%@ﬁi Ti‘a‘?e[;{lﬁc Q&S%?rﬁfd”%ﬁe'es% SN SRARGS M tﬂ%eéﬁﬁgn%f’””ecmr
of the frame to constrain movement of the lens relative to the frame. For example, the first connector
of the lens camjosapogeosmgobittgalatenaiatonse ctdts agnutiectexispiod tonfenter odtheoframsecan
comprise oBRSSING TR Sanneeiola. TS semedeial e MG AR ENTPLFRNRRSDY latera
terminal recesses and/or prOJecﬁons.Qfﬁe connec r? of thé léns can comprise corresponding
opposing |latenginejectiessoadigrappiesintg detaebgsegchonexadipte dttenterorimetessesssdonand/or

projections&‘atrplelfra{ﬂee t%%rr'x'belcr%Qﬁ téred at Ireoas(t:ty]:;gnréie‘t)l ﬁﬁec L\{geo(r: £enpage ith thdatgrg#'ections
and/or recegsesiorthe lene. WhéRfitted %ge%é’r, 1Re the

Sitnial Tecessesah %r%}éﬁgﬁons 0
frame and thespyzirtilbneceicéioor engage svithtlie: |prs stioonsdrainceoadien of the lams réfatye to the
frame. fitted together, the terminal recesses and/or projections of the frame and the projections
and/or recesses of the lens can constrain motion of the lens relative to the frame.
[0017] In some embodiments, at least one first connector of the lens and at
least one second connector of the frame can be used with a retention component, lens
lock, or clip. For example, connector(s) of the frame can interconnect with corresponding
connector(s) of the lens in order to mount the lens to the frame in a mounted position
while a clip is used to secure the center portion of the lens to the frame in order to prevent
the lens from separating from the frame in response to a ballistic event. Thus, should the
eyeglass be subjected to unexpected forces such as would result from being dropped,
knocked, or hit by a projectile, the lens will not tend to be separate from the frame.
However, multiple clips can also be used to secure the lens relative to the frame along a
plurality of portions of points of the lens.
[0018] In some embodiments, the clip can be rotated relative to and/or about
the frame and/or the lens. In some embodiments, the clip can be translated or slid relative
to the frame and/or the lens. For example, the retention component can comprise a

rotating or translating clip that can be mounted on or supported by the frame of the

eyeglass. In some embodiments, the retention component can comprise a rotating or
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[0017] In some embodiments, at least one first connector of the lens and at least one second
connector of the frame can be used with a retention component, lens lock, or clip. For example,
connector(sYV&F IR can interconnect with corresponding connector(sPET{NE2&92Sider to
mount the lens to the frame in a mounted position while a clip is used to secure the center portion of
the lens to thadtating otiptter ¢arpbevesiritid lensiigird sepaipbogcd &y teldraMEHe cdppanseto a
ballistic event. IQ.TS, hould the eyeglass be subjected to unexpected forces such as would result from
being dropPEIRNSALUSISH 1t ﬁﬁé%%?&ﬁ% Y&Tens W @Wdef&sﬁ%es%ﬁgf&féﬂfrmﬂwﬁwame.
However, rutHpigetixsnCaninisRae WaabiaRerRmie theslens delstimin il ikameriendipsaitality of

portions of points of the lens., [0018&1 some embodiments, the clip can be rotated relative to and/or
about the SRR @TREITReLY Tl mBOHHRTE Afs2 INUTRHEYCSh IBRstea furhatt 3Rl fekitive to the

frame and/gysfaglens. For example, the retention component can comprise a rotating or translating clip
that can be mounted on or supported by the frame of the eyeglass. In some embodiments, the

retention componén coRpivsecerahadipcsts.itha SHRfGE RIS A FOSABIREEH Bctdfied, or
supported Bycihedensy e iR saRbR b aditrsiad enaatumRORYCE MERIR IR C IR can

engage directly or indirectly with a portion of the frame and/or the lens. In Some embodiments, one or

more clips e%eén@qge&ﬁ%&fy @Fﬂﬁ@#@éﬂ&%ﬁaéq@m@ﬁm@@mitbeoﬁrm@sdfgu&hﬁé% dual lens
system. [0019]In ﬁ@m]emb?g%ﬁg;%etﬁgpl% r?%é)lr%%%%q%ge% ?Iggggﬁmg%sgwg%(ﬁ wﬁrbgs atab

that is operative to engage and/or interlock wit lon or corresponding surface
structure seoBagsdast/essuppapedtbyctiontabeoft thaelimdlorstime enthodimefi@) 202 Elip exahmple, the lens

can comprizaia ARSIYIE AL CROAR S gRRd A0ler SuARArsE e gl clp I some

embodiments ave a first fotational/trans al'position or |sengageél%8%ﬁioﬁ in which

the lens cafrdstyfreslgveshdovenvdolin fvendthid iamth erfsbiine disaigipgdise oddyelvent Bickéigens. The
clip can alsg paye gareondlalgionaliapsiaienal ppsition or shgadedapsifion in which, (e lens can
be secured and/or supporfea relative to the Trame such that the 16ns oes Ao separa EFori the frame
in responséets adnbistiearedtafdd1§upoaid celathay e atlenfyaies swdnflgitraiolenk doexaivple, the
clip can besconfigug,ad a%attrubular member tha%ag%s around at least a portion of the frame. The clip
can have a ?Hﬁﬁae es(s),mro §ta6%ecglnﬁ?5%?%§ﬁ)w ifh WnIRHERES P rotates relative to or about at least a

portion of the franjeol facilit@te efgagement Dhihgelensdsifitueatvthefsasampie clipdticalso have a
hingeless, translgtable confi%é{i{l@fion in which the clip transldates along at Jeast a portion of the frame to
e

facilitate er?& acé) gfat‘h% ALTAGRSE that wigpsaround at least a'portion of the frame. Th

clip can have a hingeless, rotatable configuration in which the clip rotates relative to or
about at least a portion of the frame to facilitate engagement of the lens relative to the
frame. The clip can also have a hingeless, translatable configuration in which the clip
translates along at least a portion of the frame to facilitate engagement of the lens relative
to the frame.

[0022] In some embodiments, the clip can be configured as a split ring having
a gap or split. The split ring can encompass or surround a portion of the frame by
wrapping around, for example, at least about 50% and/or less than or equal to about 80%
of the perimeter or circumference of the portion of the frame, with approximately at least
about 20% and/or less than or equal to about 50% of the clip defining the gap or split. In
a rotating clip embodiment, the gap or split can be configured such that at least a portion
of the lens can be received therein for securing the lens relative to the frame. In such
embodiments, the tab can be disposed at one of the free ends forming the gap or split.

[0023] In some embodiments, a translating clip embodiment can engage a slot
in the lens. For example, the lens can be seated against the frame with the clip being

positioned adjacent to the slot of the lens in a first translational position or disengaged
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[0022]In some embodiments, the clip can be configured as a split ring having a gap or split. The split
ring can encompass or surround a portion of the frame by wrapping around, for example, at least
about 50% AYAAMMEIGhan or equal to about 80% of the perimeter or circuREEERXEWIWE hortion of
the frame, with approximately at least about 20% and/or less than or equal to about 50% of the clip

defining thepagiien. SPlihel kg etati Rk apahsidisdeRitne BRIt WikLaH PeLonliowissfiezh that at
least a portion of the lens can be received therein for securing the lens relative to the frame. In such

embodimerR8stienahugagsd arsiidendhits srevsing e leasrsdatins fRits F&%ap or split. ~ [0023] In
some embOdimengboéaﬁanS'ﬁ{i@SxﬁQFbﬁ'ﬁ&ﬁﬁféﬂ%ﬁtﬁ@@lﬁﬁ@ﬁ%@oﬂﬁ’%&h@@t@@ﬁa&% sxgsnale, the

lens can be seated against the frame with the clip being positioned adjacent to the slot of the lens in a

first translatiEaas pdAaSHD Eden BEgsd P shtofiamp avilinaceeTieB P HE A9snstaas e HeNER ot
towards a sgropghiraNgiaion RASIHGR. O REARCHRRRIHABURSSRYIOE 1hE I8PSdalati R ie the frame.

[0024]In some embodiments, the clip can be configured to snap-fit onto the frame. The clip can be

urged onto m@limmﬁﬁh%hiﬁﬁ@m@i@aiﬁﬂ%ﬁsﬁrﬁ’@@ﬁf@&@ﬁ&?@@ép%ﬁh&ﬂﬁﬁr?tﬁ@@iﬁi%q}h some
embodimenys, the. clig,cai b faprgaled drom 2 feailient matgrial sueh hathe sl defledisdp allow

enlargement of the gap or split such that the clip can attach to the frame. The clip can therefore be
attachable t@itheu aequiviig pinsdgishivsg rinthéaetmapomnishdirobadvonaistdiElodsddimenmtsatisclosed

herei for superior al C the Ss red her
cesians. Fus e B B B e e
despite stredsegnsr oluethfoycihs thext gnagan dhe ditwbleyaylassrd90 pijFditie cafreblelipndasecotate with

the gap or st](ién 2ing Move frosrgs% rfi(g terro ti%Q?}I1 g('gggiogg or d{'ﬁgrelgé:gggs position in which a portion of
the lens can be recened into me gap or sp L t5°a Second Totation posttion or engaged position in which

the gap or split is r@@26}y sudfuttiairihrectippecgngsiata patiidieafdi @tespdit Beiag enoetdhfr@a or split
e S Ge e e RS IROZRMR P SmesPsRis fin e oon

received into the gap or split to a second rotation position or engaged position in which
the gap or split is rotated such that the clip engages a portion of the lens. Rotation of the
gap or split can enable quick and secure engagement with the lens.

[0026] In some embodiments, the clip can define an outer profile that tapers
and blends with the surface of the frame. For example, the clip can define a contour or
external shape that blends with a contour or external shape of the frame. In some
embodiments, the contour or external shape can blend in only one of the first or second
rotational positions. For example, a mismatch in contour can provide a visible and tactile
indication that the clip is in a disengaged position while the clip and frame have a
generally uniform, smooth contour when the clip is in the engaged position.

[0027] In some embodiments, the clip can rotate and/or translate about a
horizontal axis such that the tab moves in a generally anterior-posterior direction to
engage the lens. For example, the tab can be rotated within a generally vertical anterior-
posterior plane to align with the lens to engage the lens. Further, the tab can be translated
along the frame upon translation of the clip within a generally vertical anterior-posterior
plane to align with the lens to engage the lens.

[0028] In some embodiments, the clip can rotate and/or translate about a
vertical axis. In such embodiments, the tab can be rotated within a generally horizontal

plane to align with the lens in a generally vertical plane to engage the lens.



and blends with the surface of the frame. For example, the clip can define a contour or external shape
that blends with a contour or external shape of the frame. In some embodiments, the contour or

external shape e&/BEat in only one of the first or second rotational positioRSTRSREAHIE, a
mismatch in contour can provide a visible and tactile indication that the clip is in a disengaged position

while the clip and figope] have s graily tiaitamneRADIEaNo W dharEticliRdsifbiatengaged
position. [0027]In.some embodiments, the clip can rotate and/or, translate about a horizontal axis such

that the tabSBDESTr? 439chatdnpivtahycooriedin thrams dha dmEhrn Fire,aheHe, the tab

can be rotateghiviihiiia. gepaRibIye s abrniasiPthnasbadar alanedgpalien wildkthedepsieengage the
lens. Further, the tab can be translated along the frame upon translation of the clip within a generally

vertical ant&FSRERILtEPBPAREAE 18 dhgrliarms thd Tatsto bRgEGRItiMg SATNPRYY] FrBoPRE diments,
the clip cantpigsansd/ stransiairabaunhae fcakaisidn sHaHRMBLsImGRis tHee e Bucane rotated

within a generally horizontal plane to align with the lens in a generally vertical plane to engage the

lens. WO 2b¢ erigatmepemsnsan be /s rqtetiEtabexample, the engagement structure of the
retention componqgh§g COMPLSHA LA daahinRivaiallmrrial Bl esrah habihaiab can

rotate about a vertical axis. Optionally, the retention component can comprise a shaft that couples the

retention cmip‘émﬁdt@ menmédm ﬁh@?tﬁﬂlﬁqﬁmmﬁéﬁ@ﬁt dam Gb@i@ﬁhilﬂtﬁﬁ@%@ran
actuating eleyment1aatis k’?aﬂﬂ@%ﬁﬁ'y&ﬁ;&&? ROHRGALAN YRGB L RabIPe @Eialing glement

can be used to rotate the tab. [0030]In'some embodiments, the frame can comprise a recess or
aperture least one direction) on the retention component is transferred to the frame. The recess or

aperture of the frame can optionally be configured to support the retention component
such that forces exerted in several directions on the retention component are transferred to
the frame.

[0031] For example, in embodiments wherein the retention component rotates
and/or translates about a horizontal axis, the retention component can engage with a
horizontal section of the frame. As noted above, the engagement can be a snap-fit
engagement. The retention component can fit over the horizontal section and rotate about
the horizontal section. Further, the retention component can be weaved into or fit within
a horizontally-extending recess or space in the frame.

[0032] Additionally, in embodiments wherein the retention component rotates
and/or translates about a vertical axis, the retention component can engage with a vertical
section of the frame. For example, the retention component can fit over the vertical
section and rotate about the vertical section. Further, the retention component can be
weaved into or fit within a vertically-extending recess or space in the frame.

[0033] The retention component can also comprise a plurality of clips
disposed along the frame of the eyeglass. In such embodiments, the frame of the eyeglass
can be configured with or without opposing connectors, terminal recesses and/or
projections that are used to engage connectors, projections and/or detents of the lens in
order to mount the lens in a mounted position. For example, the plurality of clips can be
used as the sole connectors to mount and secure the lens from separating from the frame.

[0034] Furthermore, the retention component can be formed separately from
the frame. For example, the retention component can be coupled to the frame and

rotatable or slideable with respect to the frame. In some embodiments, the retention
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configured to receive and/or support the retention component. For example, the recess or aperture of
the frame can support the retention component such that a force (exerted in at least one direction) on
the retentio\VébHPUHERALIs transferred to the frame. The recess or apertureP§IERSIAPHRUSAN optionally
be configured to support the retention component such that forces exerted in several directions on the
retention cepiapoRsitaL bandiweiiee BdhtlaReritadinqoesdbpigaticEpishibn)eois sstwi@in the
retention component rotates and/or translates about a horizontal axis, the retention component can

engage witAPENGHoBHERN 2R s RestARL M chdd S, Wl dhgdem T A BRI: Sap-fit
engagemefiarhBeafRIGRHGRIERTMROLRRP SR AN eA1§b b sz AT FL ES I PRI KOpaéaAGaMhbae

horizontal section. Further, the retention component can be weaved into or fit within a

horizontally &8 Rdirrjaticeal 05 2Xi dBKeHENt S Be BRISBRR GRBRING N ShNSOFREAEDHErein the
retention CoRAPPAGEL IMAIEMBAN BrESIAleS BRAYR Yestical axis. Jhe SRIGNHOM CRRIBPRRSHECan

engage with a vertical section of the frame. For example, the retention component can fit over the
vertical se GRIFESRRN ARG SIS OESCRSGE ANSBESENHGR MRS Bte nkshIEKHIHIh EPEIRCEE weaved

into or fit withingryerieal YR ARG REP LhARERS RIRGII8MRe framBU3RlaERE BREHE B
component can also comprise a plurality of clips disposed along the frame of the eyeglass. In such
embodimefiescshefihanstentioa éyém@@tmbﬁ@ér&éb@émﬁlbpﬁmhé@mmgmgp@@ﬁnbctors,
terminal recesses [@ﬁgg?r praject t gre %g&%ggsaqﬁ GORRRCIALS IQIBEHORS gjdetents of
the lens in order t0 mount the lens in a Mmounted position. For example, the plurality of ¢lips can be
used as thesplrisenrestating eliputitcaskipscoumstite hatwdeontvae parmneg fotatiahal fpasizons  [0034]
Furthermore; retenti t e for e tely fr he fr L Ear e, the
retenton oo L e ol e O P IR o B ame.
In some embasivitits pbwtietenticor compdnaht cdip lberabyanofigiredta dostpriertatioterior a
disengaged pasition) to a second orientation (or an.engaged position) in order to engage with the lens.
For example BiE He 8 o AT Ao e Parery b e s B ccerminec
range of rotatiesmsed of theaframeemesimé ttrabredéntions, schshaxstop lfeameetahdstirhaldertHeoframe can
comprise one or more, hardsto res that can enter with one or more corresponding degents or
ocesses i URE TERSHUB, FERTGBIRL s LRSI CCBMEBIFEhDERTFTOURS TRA RSB it o
hardstop feaiuie afihésdrarostetivdetsraddatenicion lesessoitibesetepindigo mpdnepttatiesirict further
rotation of the retention component. [0035] For example, in embodiments in which the retention
componenf’&‘il?ﬁﬁﬁi’*?e%ng Y’%‘?a& Slip, the clip can rotate between two or more rotational positions with

hardstop features [@h8# clipianddieilasndsastianingdpesieiddd thevalighaheneno conasees te
positions. For example, the clip can be configured to comprise an interior having one or more

protrusion<BEETBSEE PP MR 3% PR/iFR A8 D AP PIRRATES Y dheebdian fm@IRsHTe. In some
embodimentg, thgdudstopseaturestran-he Jakl dempras a QUsnOIR UNaR Rssenzird statsuf;urther,

engagement between the rotating clip and the frame can also create the desired interaction between
the correspdtfitly ProigSHSp felatraretrtncaBiioot fysharface structure formed in any variety

of shapes and/or sizes. For example, in some embodiments, the engagement portion can

be an aperture that extends through the thickness of the lens. The engagement structure
can also be a cut-out that extends through the thickness of the lens and extends inwardly
from a periphery of the lens. Further, some embodiments can be configured such that the
frame comprises an engagement portion that can be engaged by a retention component

that is supported by the lens.

BRIEF DESCRIPTION OF THE DRAWINGS
[0037] The abovementioned and other features of the inventions disclosed
herein are described below with reference to the drawings of the preferred embodiments.
The illustrated embodiments are intended to illustrate, but not to limit the inventions. The

drawings contain the following figures:



[0036]In addition, embodiments are provided in which the lens comprises an engagement portion that
can be engaged and/or supported by the retention component. The engagement portion of the lens
can compris¥Qee/@8¥4e of a recess, surface contour, cut-out, projection, Blot/Bp@tP208hd other
such surface structure formed in any variety of shapes and/or sizes. For example, in some

embodiments, the[gBggIoeMeThReiqn aikEamAPeRH dthat §¥snes tbrasmtibe tigkmess of the

lens. The engagement structure can also be a cut-out that extends through the thickness of the lens

and extend<OMRAREN FoimssyEmghaneas the rerfiamerafetheomiectasihotinierredease o b rafyured

such that the §ame SRVPHRSI A RISAGRIHENT portion that can be engaged by a retention component
that is supported by the lens. BRIEF DESCRIPTION OF THE DRAWINGS [0037]The abovementioned

and other featured 3Pk inVBigise S dssepersnastisiyigre obadaptaompsifingth Hiofctes tcdbthe
drawings ofthe Areigriad fmbedimeRisohba iﬁy%@éﬁeﬁﬂpgﬂmﬁWgﬁ@%}@tﬁn&%@m&@%e1 but not

to limit the inventions. The drawings contain the following figures:
2010/081048modiry®P010/020551 [0038]Figure 1 is a perspective view of an eyeglass comprising a

retention compon(igﬁ‘{w Secg%?{'ﬁsg%&?g%éf%?&i%%\%‘?%%Sf?aﬁ%%?‘iﬂéde | sgﬁs%ﬂ?%lﬁﬂ“b‘)dimem

of the present inventions. [0 perspective view of a lens comprising a slot that can be
Figure 1, according to an embodiment.

[0041] Figure 4 is a bottom perspective view of the frame of the eyeglass
shown in Figure 1, according to an embodiment.

[0042] Figure 5 is an enlarged perspective view of a medial portion of the
eyeglass shown in Figure 1, wherein the retention component is in a disengaged position,
according to an embodiment.

[0043] Figure 6 is a bottom perspective view of a medial portion of the frame,
wherein the retention component is in a disengaged position, according to an
embodiment.

[0044] Figure 7 is an enlarged perspective view of the medial portion of the
eyeglass shown in Figure 1, wherein the retention component is in an engaged position,
according to an embodiment.

[0045] Figure 8 is a bottom perspective view of the medial portion of the
frame, where in the retention component is in an engaged position, according to an
embodiment.

[0046] Figure 9 is a cross-sectional side view of the frame, the retention
component, and the lens, wherein the retention component is in the disengaged position
and the lens is separated from the frame, according to an embodiment.

[0047] Figure 10 is a cross-sectional side view of the frame, the retention
component, and the lens, wherein the retention component is in the disengaged position
and the lens is seated within a groove of the frame, according to an embodiment.

[0048] Figure 11A is a cross-sectional side view of the frame, the retention
component, and the lens, wherein the retention component is in the engaged position with
the lens being seated within the groove of the frame such that the retention component

engages the lens, according to an embodiment.



engaged by the retention component of the eyeglass shown in Figure 1, according to an embodiment.
[0040]Figure 3 is a top perspective view of the frame of the eyeglass shown in Figure 1, according to
an embodin¥a2q0uBtRiyure 4 is a bottom perspective view of the frame oP¢HEUSYEHIA3ESEhown in
Figure 1, according to an embodiment. [0042]Figure 5 is an enlarged perspective view of a medial

portion of the eyeqar® phown dn:Eigure il avhiessittiR AefendionieRMyTane ksl adisaeagaed
position, according to an embodiment. [0043]Figure 6 is a bottom persgective view of a medial portion

of the fram&ORABREN, thitdl(bie msn KasrpiB M St enReBIe AgRIIH B S SnEeewt dRRitionayith
embodiment, JQOAAEIgNT& 4143 BRIAEREGBGFSRACeRRY SidhenRegiataerion ebMonent

engages the lens, according to another embodiment.

[0050] Figure 12 is a perspective view of an eyeglass comprising a retention
component for securing a lens to a frame of the eyeglass, in accordance with another
embodiment.

[0051] Figure 13 is a perspective view of a lens comprising a slot that can be
engaged and/or supported by the retention component of the eyeglass shown in Figure 12,
according to an embodiment.

[0052] Figure 14 is a perspective view of another eyeglass, frame, and
retention component according to another embodiment.

[0053] Figure 15 is a perspective view of the retention component of the
eyeglass of Figure 12, according to an embodiment.

[0054] Figure 16 is a cross-sectional front view of the frame of the eyeglass of
Figure 12, illustrating a recess configured to support the retention component shown in
Figure 15, according to an embodiment.

[0055] Figure 17 is a cross-sectional front view of the frame and retention
component of the eyeglass of Figure 12, wherein the retention component is in a
disengaged position, according to an embodiment.

[0056] Figure 18 is a cross-sectional front view of the frame and retention
component of the eyeglass of Figure 12, wherein the retention component is in an engaged
position, according to an embodiment.

[0057] Figure 19 is a cross-sectional front view of the frame and retention
component of the eyeglass of Figure 12, wherein the retention component is in the

engaged position and engaging the lens, according to an embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0058] While the present description sets forth specific details of various
embodiments, it will be appreciated that the description is illustrative only and should not
be construed in any way as limiting. Additionally, although particular embodiments of
the present inventions may be disclosed or shown in the context of unitary or dual lens

eyewear systems, such embodiments can be used in both unitary and dual lens eyewear
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eyeglass shown in Figure 1, wherein the retention component is in an engaged position, according to
an embodiment. [0045]Figure 8 is a bottom perspective view of the medial portion of the frame, where
in the retent¥ 20RPPAEht is in an engaged position, according to an embdiER20J0026Hgure 9 is a
cross-sectional side view of the frame, the retention component, and the lens, wherein the retention

componentsigighibe disgRaaaadRestignbaathifadanscissapmapdinpdhediarie agegedieg to an
embodiment. [0047]Figure 10 is a cross-sectional side view of the frame, the retention component, and

the lens, w R écraaihlaedmaplansabls enase qrabrdiyrtissEsiRion serismerd i wbighy within a

groove of the:feaBaeasRerarding tR@uEMb PebNaBtor redRRABl 40 WEpIddAbR: FeRbeSS-Sectional side view
of the frame, the retention component, and the lens, wherein the retention cc_)rgfqonent is in the

engaged position #%%he 1eRurBishglbough patkrirecgbediensnih i e dseletrhomdestantion
component£ngages hg I6PgrALe0 IR0 ARBIMNABHINE YuckV BB HRBAO4AP b s 34@{020551

frames having both full and partial orbitals. Retention components and structures in
accordance with embodiments disclosed herein can also be utilized to retain a lens or
multi-lens construct within a goggle, such as a ski goggle or motocross goggle. The
retention structures may be utilized either as the primary connector or as a secondary
connector for cooperation with another lens retention system. Furthermore, various
applications of such embodiments and modifications thereto, which may occur to those
who are skilled in the art, are also encompassed by the general concepts described herein.

[0060] For example, some embodiments can provide an eyeglass comprising a
frame and at least one retention component or lens lock. The frame can be configured to
support at least one lens in a field of view of a wearer. The frame can comprise a first ear
stem and a second ear stem. The frame can be worn on the wearer’s head. The at least
one retention component can be supported by the frame and/or by the at least one lens.
The retention component can be movable relative to the frame and/or to the lens. For
example, the at least one retention component can be rotatable relative to the frame and
relative to the lens to secure the at least one lens relative to the frame. The at least one
retention component can be hingeless. In some embodiments, the retention component
can engage an engagement portion of the lens for preventing the lens from separating
from the frame in response to a ballistic event. Further, some embodiments can be
configured such that the frame comprises an engagement portion that can be engaged by a
retention component that is supported by the lens.

[0061] The retention component or lens lock of the eyeglass can be configured
to rotate relative to the frame and/or the lens to engage the respective one of the lens
and/or the frame. The retention component or lens lock can be permanently or detachably
mounted on the frame and/or the at least one lens. The retention component can comprise
a clip disposed at a central portion of the frame. The clip can be actuated by the wearer to
secure a central portion of the lens to the frame. The retention component can be movable
from a first orientation in which the lens can be freely moved relative to the frame to a

second orientation in which the lens is secured relative to the frame.
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[0049]Figure 11B is a cross-sectional side view of the frame, the retention component, and the lens,
wherein the retention component is in the engaged position with the lens being seated within the
groove of thW @3me/iemthat the retention component engages the lens, aREdYHY W @AGther
embodiment. [0050]Figure 12 is a perspective view of an eyeglass comprising a retention component
for securing a lenggoeajframesef éRengiegidssrifcaicnrdangensith amotoeiebadi marndiil]Figure

13 is a perspective view of a lens comprising a slot that can be engaged and/or supparted py the
retention cgﬁ{&%ﬂvt %f‘?n?%wﬁlé%él% qﬁ%@ﬁ@ié@%&%ﬁg nife dnﬁpgﬁbef@ég%pigure
14 is a perspeativa vigrnpohenAhetypatassidtands ahf fRiandaneeReIRIENhACERIERY tthanother
embodiment. [0053]Figure 15 is a perspective view of the retention. component of the eyeglass of

Figure 12 %&Bﬂ%nﬂi{b SHRefBYYsSeAR engagement structure that is operative to engage the
engagement portion of the lens and/or the frame.

[0063] The rotating clip can also comprise a generally tubular or cylindrical
body, and the engagement structure can comprise an engagement tab extending generally
circumferentially relative to the cylindrical body. The tubular or cylindrical body can be
configured to engage a recess of the frame for mounting the retention component on the
frame. The tab can have a first orientation in which the lens is movable relative to the
frame and a second orientation in which the tab engages the lens to the secure the lens
relative to the frame. For example, the tab of the clip can engage the lens at an angle of at
least about 5 degrees and/or less than or equal to about 40 degrees relative to a horizontal
plane. In some embodiments, the tab of the clip can engage the lens at an angle of about
19.2 degrees relative to a horizontal plane.

[0064] Additionally, the retention component can fit over a recess of the frame
to be rotatable about a longitudinal axis of the frame. For example, the retention
component can fit over the recess in a snap fit. In some embodiments, the engagement
portion of the lens can comprise one of a recess and an aperture that can be engaged by
the engagement structure of the rotating clip.

[0065] In other embodiments, the retention component can rotate about a
generally vertical axis relative to the frame to engage the frame and/or the lens. For
example, the retention component can comprise an actuation handle and at least one tab
being rotatable upon rotation of the handle. The tab can extend generally transversely
relative to the generally vertical axis. The tab can have a first orientation in which the
lens is movable relative to the frame and a second orientation in which the tab engages the
lens to the secure the lens relative to the frame. For example, the retention component
can rotate in a plane that is generally coplanar with at least a portion of the lens.
Additionally, the retention component can comprise an elongate shaft extending between
the handle and the tab. Further, the frame can comprise a recess configured to receive at
least a portion of the retention component to support the retention component relative to
the frame. Furthermore, the handle can be accessible to the wearer for actuating the

retention component.
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[0054]Figure 16 is a cross-sectional front view of the frame of the eyeglass of Figure 12, illustrating a
recess configured to support the retention component shown in Figure 15, according to an

embodimenD¥E8{#8H4e 17 is a cross-sectional front view of the frame aRf Tetatt0eEoonent of
the eyeglass of Figure 12, wherein the retention component is in a disengaged position, according to

an embodiment. [Q§afigurentSevegiaiosarseptisnallyr et siarpatdhaskamBaAnHe atellaNHRMPonent
of the eyeglass of Figure 12, wherein the retention com(fonent IS in an engaged position, according to

an embodifBRICBEARSghleasd 98 firsi<connesion ant dhe iam b FaRaPHsss @lalcast BTSRRI ponent

of the eyegiagaidrigune: b 1BEsRKEAS EateRtia RIS &R RALAIGBRTIRITRRS0¢ engaging
the lens, according to an embodiment. DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMERHre lenggansngpgremil heosesondcammssion ebtbgdransjenatiainimoysmem el
embodimentg, ikillpgiepriatiaeshibatibe AaamiBlieR BUUSRAR LoMROtieMId R hRLonstrued

in any way as limiting. Additionally, although particular embodiments of the present inventions may be
disclosed oPritosing laterd eonnestoss airditiy scandramsdoepicihe Syammesn SOBIPERTPMPRMSS can be

used in botfyupifary,3edsINalIRRS GHRNERRLs) of the frame can comprise opposing lateral terminal

recesses and/or projections. The connector(s) of the lens can comprise corresponding
opposing lateral projections and/or detents or recesses. For example, the terminal
recesses and/or projections of the frame can be configured to at least partially receive or
engage with the projections and/or recesses of the lens. When fitted together, the terminal
recesses and/or projections of the frame and the projections and/or recesses of the lens can
constrain motion of the lens relative to the frame.

[0067] In some embodiments, the connector(s) of the frame can comprise
opposing lateral terminal recesses and/or projections and the connector(s) of the lens can
comprise can comprise corresponding projections and/or recesses. The connector(s) of
the frame and the connector(s) of the lens can be engaged to mount the lens to the frame
in a mounted position. For example, the terminal recesses and/or projections of the frame
can be configured to at least partially receive or engage with the projections and/or
recesses of the lens. When fitted together, the terminal recesses and/or projections of the
frame and the projections and/or recesses of the lens can constrain motion of the lens
relative to the frame. The frame can comprise a lens groove. The lens groove can extend
at least partially along the frame for receiving at least a portion of the lens therein.

[0068] In some embodiments, the at least one lens of the eyeglass can
comprise an engagement portion. Further, the frame of the eyeglass can have a generally
horizontal longitudinal axis and a pair of earstems extending posteriorly relative to the
frame. The frame can be configured to support the at least one lens in the field of view of
a wearer. Further, the eyeglass can be configured such that the at least one retention
mechanism is coupled to the frame and rotatable about the longitudinal axis of the frame.
The retention mechanism can comprise an engagement structure extending therefrom.
The engagement structure can be moveable ﬁom a first orientation in which the lens can

be freely moved relative to the frame to a second orientation in which the retention
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systems. Further, although embodiments disclosed herein can be used with eyeglasses that have
removable and replaceable lenses, embodiments are also contemplated in which the eyeglasses are
not intendedMB YHHVAGE1Sr removable or replaceable lenses. [0059] FUREHEPSAHWgRSbarticular
embodiments may be disclosed or shown in the context of frames having partial orbitals, such

embodimegtfucairdendsgss \titheigagem&avioeribatbfitikassk Fortirtarkitoibe Rekeriiaiveasgrnents and
structures ip accordance with embodiments disclosed herein can also be utilized to retain a lens or
multi-lens ¢&H8ffuct within a goggle, such as a ski goggle or motocross goggle. The retention

structures may bejod§9pd eithey Aerae RIS GARNRLIQE W85 heatopdamsanaeaioniar &poperation

with another lens retention system. Furthermore, various applications of such embodiments and

modificatioH®ih R 6ORMRRINEHIEAR Bt &irnt g dngahaysm (rrlathe 4R B fraMomPissed by
the genera}&en6eR S EaRHIRE EHEERE compriRO80IRSr s @1 SARE SSRRgsimBRISCaRRFovide an

eyeglass comprising a frame and at least one retention component or lens lock. The frame can be

configured egupisorion stammens ff (b dmme fidibeottonslcataniyeardre vorfiguied toL9BRISASR a first ear
stem and a,3RGQ8GiRAF BIEMtaliBR BIGERBPE Y RRAIDE eSS A% VO #hdapshone retention

component can be supported by the frame and/or by the at least one lens. The retention component
can be movable réf&% to the Sear emhedineasthdhie refcmderepsiieisth san tembisdistanton

componentcagheIRRIEE AGIRING TAMSAT (EIRIRIQUIEIRARIR SPSHLGHIRAL st one

lens relative to the frame. The at least one retention component ¢ hingeless. In some
embodimemtteienrarashionigonnaonbaveah wipiyeodnshapgsgendestrpettioh fatheetermicbr greventing
fhe lens "o ERTLL DL, 0o TaMeI RAEIRANT R0 A bR SYRIL Lt Re mfpdimens
can be configure uc% that the frame comprises an engg men% portion that can 5 engag}éd by a
retention conmpuomtentithalystsensfrorted oy thatapls, [0061 e rete stopneboneponéthordensidnck of the
eyeglass can (gﬁlcorrgi?%%% rotez%itelroelative1 I’g %lherz frame and{or the Itens to gngage tfl}‘e ul[t%%Pective one
of the lens aRd/of the frame. The fefen ﬁncorr?pgnglr]ﬁ Briens18é %%rl]ogempegrmanehty or détachably
mounted oththa frasemnsiayr thenehtedthonetdatisn hine ietésii carcompeivent keessomtise a clip
disposed at a %entra%?%o(g ion o{t Eléfrl%me. The clip can be actuated by the wearer to secure a central
&' tRe

A et SH COMBER2 APESRSE Movable from a first orientation in

portion of t 8iehs%

which the lens caipobgifeelyThe wagdaginiive snibrkamn thiorataaian ehotiemistio an whighidbe lens is
secured re@g‘v% to the frar&e. WO 2010/081043PCT/US2010/020551 %)OGZ]For example, the
retention cHRPBHTERERS A P SIRTRLGRAINY ! Ak SBisat Aidnelmal 8sha AaeHb abiedage the

frame and/gidtie dedsarbely thetoih 60 @atios cuaBeRMoUBREss R gliapinted on the

frame and/or lens. The rotating clip can comprise an engagement structure that is operative to engage
the engagEREISrH l5neh GRSkt 5PIRe SFAREImEnts, the tab can engage he engagement

portion of the lens at an angle of between at least about 10 degrees and/or less than or
equal to about 20 degrees relative to a line that is normal to the lens. For example, the tab
can engage the engagement portion of the lens at an angle of about 19.2 degrees.

[0072] With reference to Figure 1, an embodiment of the present inventions is
illustrated. In this embodiment, an eyeglass 10 is shown that comprises a pair of ear
stems 12, 14, a frame 16, a retention component 18, and a lens 20. The eyeglass 10
illustrated in Figure 1 is configured such that the lens 20 can be removed and replaced.
However, in other embodiments, the lens may not be removable or replaceable.
Nevertheless, such embodiments can provide increased lens stability and ballistic
resistance, similar to the embodiment illustrated in Figure 1.

[0073] Figure 2 illustrates an embodiment of the lens 20 for use with the
eyeglass 10. The lens 20 can be configured to be supported by the frame 16. For
example, the lens 20 can comprise one or more engagement portions that can be engaged

with one or more retention components of the eyeglass for supporting the lens. Further,
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[0063]The rotating clip can also comprise a generally tubular or cylindrical body, and the engagement
structure can comprise an engagement tab extending generally circumferentially relative to the

cylindrical b¥®,2M8&@&UM81ar or cylindrical body can be configured to engagB@ fEEHY8/030d frame for
mounting the retention component on the frame. The tab can have a first orientation in which the lens

is movablegglativentadig farpe add BSRppoH aédeiatiFvivdipicihbctalanogagestipeidenado the

secure the lens relative to the frame. For example, the tab of the clip can engage the lens at an angle

of at least 25UPE FOHASEL SN ANSPIAS SPRSFLH 3 TRERRTES SULYYr BEY SElSe A H I SNtal plane.
In some erghpdingiMse iR B AHBCEE, R16IRS SRS deisnataal/ anaie: Sl it endagrees

relative to a horizontal plane. £0064]Additionally, the retention component can fit over a recess of the

frame to béMididhesteraisstares)sHghe dirmeatisrorteriam U f dlasiples RESRHBIMCEBASonent can
fit over the Jec@gs ha SR lIEREOM® SARAHITeBles{8)CA8a0e MRsLARHA) YtthRdefnsmran
comprise one of a recess and an aperture that can be engaged by the engagement structure of the
rotating cliplqoEssTrihstvse ehsoimresisuchasaraediras mpbrregiwsindhadans and dandsally
vertical axiggelatiye4q e HA0RIR LRORERBRTRMEAR RIS d6RT. e EXRBIRIL dBRIERIRNtION

component can comprise an actuation handle and at least one tab being rotatable upon rotation of the
handle. Théheatsieatiaxaonebgaeifal yndsnarsasepipritivat® maydenenrargosestic ahexestwthartab can
have a first orj 10n | ] [ [?g%@lg relatjve t ' tion in
which the ta 6@@%%%%}%%%%%%@& e he%gagb?é[%ﬁ%gt%%%%?a?n%?%%cgﬁgﬁg%ﬁeﬁetemion
componentlzalenrstate in a plane that is generally coplanar with at least a portion of the lens.
Additionally, the r jon componrent can comprise.an elongat ?h ft extend; e handle
and the tab. Furth?é@ ?&E frarlr% vcvelalrfla%o%%ﬁs%ag&r{e%ggsr%Sﬁ?{%ﬁr% f regcsetllv%’ gfg el%@%"gﬁp%%%% of the
retention ceyegluserittaaubpostitdot vely néino eainyndrneptadtve te thedramef Ewrshepigréiehe handle
can be accessible to the %ear rfi-)[’[ a(égatint% thq retehntion corgﬁf)rr]er{t. i1\1/’y%)r hape.  Tn some
2010/081045PET I I 6752055 TB 6ﬁ"he %ygrésfasaév%:% %p |o%§ﬁly e conﬁgtﬁe‘d suchthat the at
least one lanbaiimpiisgthatieasiraae Brglagenneclockangl dombetore, cathpaispefictbast anosecond
connector. The at least one lens ¢ nfe a unitary lens or dual lenses. The first connector of the lens
can engagg‘?}iﬁﬂjistl% JEEBHE irfﬁ%t %f%#:e‘ﬁ%ng%eégﬂg 1 FOBUEHER PR o REReMRe to the

frame. For examplectossés shduiireiectidnihefigrsiean doapratdsepad ieplaterdkdenngotors and the
second connector of the frame can comprise opposing, lateral connectors. The connector(s) of the

frame can compri&®8phosirPTatEratEimih oSt iS85 dr Hidi8ctimierre) AMEIINEF of the

lens can cREzREQLaSROAINGAPRISHING] é3tRI B)jSotiaRs: anel YedRIABEs iar (66es5asdilTr
example, the terminal recesses and/or projections of the frame can be confiﬁred to at least partially

receive or EPRFEORHHSHE FbjEETERY J59R5F G s o thibfe Femghd A fittll BSGetHBFHE%erminal

recesses andiarmaiestions afdhedtrmewimihadisirrHanTaRdeECEs TR fgdens car constrain
motion of the lens relative to the frame. ) . .
lens 20 can be generally snap fitted into and retained within the lens groove 54 in the

frame 16. Thus, in some embodiments, such an arrangement can provide a further degree
of lens retention and stabilization in addition to that provided by the retention component.
[0076] In accordance with the embodiment shown in Figures 1-4, the lens 20
can also comprise an engagement portion or structure 50. The engagement portion 50 can
comprise at least one portion of the lens 20 can be one of a recess, surface contour, cut-
out, projection, slot, aperture, and other such surface structures and be formed in a variety
of shapes and/or sizes. For example, in the illustrated embodiment, the engagement
portion 50 is shown as an aperture that extends through the thickness of the lens 20. The
engagement portion 50 is shown as a single aperture, but can be formed as a plurality of
apertures. The engagement portion 50 can extend generally parallel relative to a line that

is normal to the lens 20 (as shown for example, in Figure 11A). Further, the engagement
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[0067]In some embodiments, the connector(s) of the frame can comprise opposing lateral terminal
recesses and/or projections and the connector(s) of the lens can comprise can comprise
correspondiN@B[EetdkEs and/or recesses. The connector(s) of the frame A HE28HM¥EERr(S) of the
lens can be engaged to mount the lens to the frame in a mounted position. For example, the terminal

recesses apsasr0jeeH A%l thénbiaIne easveasenitiiesttnadileabhmis iatiyalacaivelaissrmage with
the projections and/or recesses of the lens, When fitted together, the terminal recesses and/or

projections®F thevrufretam'e projsetioniBhd/or recesses of the lens can constrain motion of the

lens relative to thgggame. ThadramesealtapBRIGE D st aRyssdd s sRiatyRAMhextand at least
partially along the frame for receiving at least arggrtion of the lens therein. [0068] In some

embodimehts, e BokERIgnatiepy BeMealsig hsd et PR L RdRfet Miotfion Murther, the
frame of th,Qyaglas$GaRIRVEaR BE IR hOHrOpiRLIRNGi i nahasSRI LA REdh AR ames

extending posteriorly relative to the frame. The frame can be configured to support the at least one

lens in the &/ 148w Sfangceeier- wisdrpihercidefieiinesh Wil sasl wBW S uFh k8P least one
retention megRANISEY 15iEoURIe% b e famaRULIRIBAPL %Pg&&émlmgi nalaxisheframe.

The retention mecChanism can comprise an engagemernt structure extending therefrom. The

engagemeltnstPfediacant toctheonebledgont thfidsne #orilzatan saaledictitiie fegroeen Meofrdedy moved
ative t e ntation N . .
relative to Eaf%eéﬁo%vﬁ%oﬁ%gfe['gﬁ.a B Y %es{ﬁgféfglgghgﬁér%%%ﬁrﬁﬂﬂ%% theLpoagemen

portion of the lens for securing s relative to the fram me can also comprise at
least one stupesidrodintendefighecdrts 20nihovenrotdtiguesl 2ristheattomboflimsnistefitionleme theasm relative
to the framg, Th tion mechanjsm can als mpri t Jeast one lement corr nding to
the at loast Sr LA LAY SPHRR Fa e ph el BEIe e e e ch other
to limit the dojaxtzedadlonig theafiens-df time beterdioy SRechanism relative to the frame. 100701 In some

embodiments, th tion Fani m can comprise first a ﬁ?se ond stop elements that jnteract with
the at least one seliép e mer‘§}({;}(}(i e rﬁa?'maes. nﬁﬁ%tlroe?f%% |8(r)1vr?1éa{(1: an (\hmr&lcea%né%1 o glgt e i/ogfggmpes and

structural feathresn isCinaspierotizelinheacggnesakyitCpbriticai0bedy alith domyaigag ereenisiinciure
extending generally circumferentially therefrom. For example, the at least one stop element of the
rotontion G SEA RS HREUHO NG P FRRE SIS U e PaIch IO ol RA AR Prther, the
at least onénséapeiesianivirht e feteftion IRapbAS TBCHURRBHNISE asiEeRESbare, the Rule2Et one stop
element of the frame_can comprise aéﬁ]rotrusion. [%O?llThe enga?ement structure of the retention

mechanisriafBRAsE S48 ¥hak 8 s'eMyadith EREDBIRo RS HeMORs SREASEREG of

between aperticisleasbakRed iREIERELHIHAIUAISANBRRNE Gddtira oM e rarIdriative to a line
that is normal to the lens. Further, in some embaodiments, the tab can engage the engagement portion

of the lensSPaPFaRgdoRihER A crbiel-tmsufram e drae denrdiamm SeURdM b P & fiddl t5tshbut 20
degrees rejativgita pctiiRRAbISRO18AaLO (hetRserRéierssP Bish thadabiranienoRas dg-angagement

portion of the lens at an angle of about 19.2 degrees.
In such embodiments, one or more engagement portions can be selectively disposed along
lower portions, lateral portions, or medial portions (such as adjacent to the nosepiece
opening of the lens), and the frame can also comprise corresponding retention
components configured to engage the respective engagement portion(s) of the lens(es).
[0079] With reference to Figures 5-8, the function and operation of an
embodiment of the retention component 18 will now be described. In Figures 5-6, the
retention component 18 is disposed in a disengaged position 70. Additionally, in Figures
7-8, the retention component 18 is disposed in an engaged position 72. As will be
appreciated by one skill in the art, when the retention component 18 is disposed in the
disengaged position 70, the retention component 18 is not engaged with the corresponding
engagement portion 50 of the lens 20. However, when the retention component is

disposed in the engaged position 72, the retention component 18 can engage the

engagement portion 50 of the lens 20, as shown in Figure 7.

-16-



[0072] With reference to Figure 1, an embodiment of the present inventions is illustrated. In this
embodiment, an eyeglass 10 is shown that comprises a pair of ear stems 12, 14, a frame 16, a
retention comBAAEHSI84and a lens 20. The eyeglass 10 illustrated in FigurBATTELOM8Ed such that
the lens 20 can be removed and replaced. However, in other embodiments, the lens may not be

removable or replpegsd)le. Nevsidbets Tacisiial ensbadimvanisthandyayideniratersaensoostability and

ballistic resjstance, similar to the embodiment illustrated in Figure 1. [0073]Fig§qge 2 illustrates an

embodimerf5t e REHSSBHER GERNARSTHESSALFIRPTSS $REISAUCRPEAFFESS Lortmignsasy ik

supported kethefespehdfigoh@amere. JoRiaNS80 CAR GABWNISA aNBRETEIE SRYBRIMRNM portions
that can be engaged with one or mare retention components of the eyeglass for supporting the lens.

Further, otfPBARRALES cah FRUNEY 18 Sthidtthee riendsofiennmpledih83raithe isteBHoBrise one
or more CORRREIMSnSHEN BIPRRSIRILE LRI IRSAS ARSI NG (PE R BIESS B RN ol R JRRSFaP

comprise one or more connectors, such as projections and/or recesses that can engage with the

connector(¥edreaidirathin the et oitharez srusnaraéppeind e dpbcit i Biakelsatebeing
fitted into t@ﬂf%&%?@%&ﬁh@&%%@i@g&e@g@fg&%ﬁﬂagré%@m}{@ﬁeﬂa%ﬁoﬁi alHofiigs such as

projections and recesses in the frame and lens is optional and can be omitted in some embodiments.
For exampl@orxithetfiasacih Geiexiing thed et eneiore SdrapBreiiamy dfd engagement portion(s) may be

unnecessary Whewgg\;lg or mare, tegﬂg%g%nggrge%%gtg_%pq erg geéﬁﬁﬂ)td%%%]stﬁ‘éer ﬁﬁgﬁi apart

along the edge of ns. [0074]As wil lated with reference to Figurés 1-4, the lens 20 of
the eyeglassmpamntbédemcthe koranbdy adlating: répltoe dmehtSwask aclforeiamthpldsnhe2earer can

replace thegpr 2031605 aving 3 difereit intor shaes, In seme sibadimsns: ihsearer can
engage interfocking connec%ors, such as projections andfor deterts or recesses of the fens 20 with
correspondimg ¢cpreneetat hlsndh witlopposimtpternditbd eapsses. afidfoerojdetitrs diptHe feame 16 to

remove and gplace (6 oS 20 omall 3073 ot AmPlc, AS,Shan nLidues s andd Jhglens 20
can compriSé connectors, suchas a pair of projections 30, 32, that can bé seated in‘corresponding
connectorsfranehlas tereungl eadeskinri@d, he, ohtberftaragdbial shape, cah dictideiprajbctina®B30, 32 are

ived within the terminal es 34, 36 of th 16, 0 be. I fitted
it and ret ST RC Lr e GHEDUL BAFHOH e TR 1 SO oGS S an

arrangementigaatgiavidodurtbat grorde afiislseianioni knthdlahibnafian fieadiptiitoithat provided
by the reter(ﬁis%ggca%g] ([))gsei?i%n while the clip 18 and frame 16 have a generally uniform, smooth
contour when the clip is in the engaged position (as shown in Figures 7-8).
[0082] Referring to Figures 9-11B, embodiments of the retention component
18 are shown as a rotatable component that is coupled to the frame 16. The body 82 of
the retention component 18 can be configured as a generally annular or tubular shape that
wraps around at least a portion of the frame 16. For example, the body 82 can be
configured as a split ring (as visible in the side views of Figures 9-11) that encompasses
or surrounds a portion of the frame 16. The retention component 18 can wrap around, for
example, at least about 50% and/or less than or equal to about 80% of the perimeter or
circumference of a portion of the frame 16, with at least about 20% and/or less than or
equal to about 50% of the retention component 18 defining a gap or split 90.
[0083] Further, the gap or split 90 can be configured such that at least a
portion of the lens can be received therein for securing the lens relative to the frame 16.
Thus, when rotated to the disengaged position 70, the gap or split 90 can align with a
portion of the frame 16, such as the groove 54. As a result, the retention component 18
can allow passage of at least a portion of the lens 22 into the groove 54 of the frame 16.

Furthermore, in the embodiments shown in Figures 5-11B, the tab 80 can be disposed at
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[0076] In accordance with the embodiment shown in Figures 1-4, the lens 20 can also comprise an
engagement portion or structure 50. The engagement portion 50 can comprise at least one portion of
the lens 20 YA 1920814043 a recess, surface contour, cutout, projection, slotP&FErR2AVAFTther such
surface structures and be formed in a variety of shapes and/or sizes. For example, in the illustrated
embodimenihdhsf ehg dgeneats pormiom: S dSgab oy ssist 00 apEktUIretehtbe xiem@sibioug hctrebdickness

of the lens 20. The engagement portion 50 is shown as a single aperture, but can be formed as a
plurality of K58l r&OTTARSCHEAJRIRIRA RATHBD UafiEEaerRTG ANSHART &sﬁﬁeﬁwaﬂv@%laqme that is

normal to thedrioh & (Ag pawosRioaXanxRhithkieul @ 3Ad. dayrtheplibeEnorgaaeaidaomian 50 can

extend generally transversely relative to a line that is normal to the lens 20 (as shown for example, in

Figure 11BY§08Y% A8 RE BgEHHIMCPBRBISEOL 8 fnEretishBerirae st aRigtine ffihe0, and

preferably, atAaspRINGAISNM IO gRRSHARERO IR BMRAIRL e N8NenE0- The lens-frame boundary can
be defined as the portion or portions of the lens along which the lens and the frame border, overlap, or

interconnect with bthed srbpdimerifsitetietorfite squmpanentelk Grarhe epfiaeg 52 is
generally the Ypper SHICMORNRIIBS 0 AHSERNIR wﬁe&&;ﬂ%{l@{ﬂa&%ﬁ!@okﬁﬁa&ﬂﬁﬂa& §peated

within a groove 54 of the frame 16 (shown in Figure 4). Thus, although a single engagement portion 50

is used in thé, é‘iiﬁlfd)i(ﬁ’iﬁ?é'rh%‘ﬂﬁg@l@ﬁ@ ﬂ@@mmlmw@ﬁ@wmemem%wwmﬁémlzo can be
constructegihat i %S'EPW ﬁa%&héﬁg Of{ QY éﬂﬁ{@dﬁﬁgxgg,sf\gﬂge%ff#]%rﬁf’ﬂé A ALsResRYAigng the

lens-frame boundary 52. [0078]Additi nally, as mentione ough the engagement portion 50
is shown aseaniepemaieizhsuchdhafetine slipaltiderboie atletis srdarapriset @ pibergsivnr apdist8ht, and/or

other Shap‘é‘ﬁcﬁ”cﬂa%iﬁ?esc?ﬁﬂ%a%?&‘ﬁ% Y ti%ﬁe;%%? ai‘ﬁ%"g‘i}fﬂég&@ ¢ L8RS IRICRRNRGIPHhyith the

retention component 18. ermore, as note ove, t an comprise a unitary or dual lens
system. Fofraxanipleyiteetoreqorag pgeg datees portisher campengséd iEmbhotiteagofizdosidens
system, as,desired. Mareoyer, the lens .20 can bPI mouynted within an.orbital-type frame The lens-frame
oundary 27 G A O e S A R A Bebies I e o
lens systemjhén dasigrem bbdithen ttheodesmnneare lendagdieentdostticlys peovhikngetaptibbdyadisposed

I I tions, lateral porti ial porti h dj t to th [ [ f
i onc). AN HAPHC LR AR e AT QSR D TEO TGN B IBRERLS confirod 16 engage

the respective engeggsnent fostay Shifdfligntans (659 . retentioh Cdhpthere fesenizete foafipased-8, the
function and operation of an embogiiment of th retengﬁg component 18 will now be described. In

Figures 5-6°tH rdROMALH cBin B fitS &7 SHSBodbet ihs JelSREAR EPRUSHER 768 Ad&R& Saly, in

Figures 7-&oifiespotaitisdampangniiid St asaddn srwaegagedens I as mduvAcvdhietappreciated
by one skill in the art, when the retention component 18 is dii%osed in the disengaged position 70, the

retention c&RBENENt 18%% FREEAGad TRIRNHCE SORSEsAtile &My dsemerriEd BrhsBa: the lens 20.
However, whehtibie (RIaPHIRMEABPQNABYEbISREFRE IRthELRABOBE PSRN 2 e ketantan

component 18 can engage the engagement portion 50 of the lens 20, as shown in Figure 7. WO

2010/081028PPoRENE 28 M boSbEdosinllis M dEF ts1adRtatths GG GPTRANEE L8 Fa8diRent
portion 50 gEthaleRg2thdhade RN cANPONerhd 3440160 BRRS A AS LMY fegRBashAt

engages with the corresponding engagement portion 50. As shown in Figures 5-8, the retention

componenti@ieisd dorihsrisasaZiab S0opidinslicin SeraeeIbediIgRisfithis ARYCARAS BTSNt 18. In
the i"UStfﬂ@%%PP&Q}H&%&%g&B&??W%@%ff%f@ﬂrﬁgd‘ i&f’@ﬁ'ﬁ%&bﬂ%@%ﬂ?&%ﬂgh@ thgeaperture of

the engagement portion 50. The tab 80 of thé retention component 18 provides an interference
engagemekatiopresmbotinats 20drdpaturaschisrissedn Beectrarvétll eregpesiting the |episEiobve 54 of

the frame Jc%mponent 18 in embodiments wherein the retention component 18 is carried or

supported by the frame 16 can be incorporated into embodiments wherein the retention
component 18 is mounted onto the lens 22.

[0086] As shown in Figure 10, the lens 20 can be seated within the groove 54

of the frame 16 when the retention component 18 is positioned in the disengaged position

70. Next, when the retention component 18 is rotated to the engaged position 72, as

shown in Figure 11, the tab 80 of the retention component 18 is advanced to a position

within the aperture of the engagement portion 50 of the lens 20. As a result, the lens 20
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[0081]As also shown in Figures 5-8, in some embodiments, the retention component 18 can be
rotatable relative to the frame 16 and relative to the lens 20. Further, the retention component 18 can
be a hingeld¥8 NpiPHL#Efines an outer profile that tapers and blends with B$&'A{iFatE003He frame 16.
For example, the clip 18 can define a contour or external shape that blends with a contour or external
shape of thasiraengedéralty somerginkbtinenisy thetomaur difeexternal gapsinasr bighagdmeanly one of
the first or second rotational p%sitions.,For example, (as shown in Figures 5-6) a mismatch in contour

can provid& 4B EE! LB ABHRRHBhATEPIRERHS 18 is in a disengaged position while the clip 18

and frame 16 havpesggneratbt Wxiiaiple, STHOALERREOL0 Whendhe @ipisviithsuppgagedirasition (as
shown in Figures 7-8). [0082]Referring to Figures 9-11B, embodiments of the retention component 18

t
are shown'S8isiaaas1ahfk BT Bkt %ﬂ'ﬁg SpI T ehesrhodiments if Hotig¥eBlait e eEntion

componenpl kR Be wRRitsed Aa s grekaln @Gﬁ%@ﬁeﬂ@'ﬁl@ﬁﬂ%@ﬁ@ shatnviRPRASQYRckat least a
portion of the frame 16. For example, the body 82 can be configured as a split ring (as visible in the

side views Bpfyufa$ech embadisadmBisskas srstircanalshigdhfolianeHa frapatier dhatidosetention

componend8 £33 NViRR AU ufffeEXHD RIS BHICASHARAKL SORE 2R64aTeSRThRmerE Wahto about

80% of the perimeter or circumference of a portion of the frame 16, with at least about 20% and/or less

than or eq3P@ashslitdosrdohereinetantisnt campprendd serdithdalligtis desistige. and [igo83]

Further, th?t%ﬂt?rl?&’t"éa%oa p&,ﬁ%rgi%l&ﬁg 3Hﬁ@aﬁf?ﬁﬁ?§eagt a portion of the lens can be received
2 d h .

therein for securing the lens relative to the frame 16. Thus, when rotated to the disengaged position
70, the gap or spl0988an afigditisthelypaasichedthenfrtheectrdodivhnds tHeljguose 4 1Bs theesult, the
retention c nt.18 can w_passage of S ortign of I intg th ve 54 of the
frame 16. Ig r%%grssnéé, fﬁ%%ﬁé%ngogfﬁﬁlts% %E\}Jv%ﬂlnk%&arlélg -11 %tr;%g tab 80 c%étén %e g%%sed at
one of the fependstfb8mimrtepgap @resplimete Fthp ckmatitilvdmeaoeafigifdinibteratawathfrom the
first rotational position gr disengaged.position tq the.second rptation pasition or enga osition in
which the OB 08 ORGP OhAT B R Ll P AELS 6 SRR B T B 05
engages aqgoatfiareopdbtetion stétotdtinontd f2eapdmuppaptihd dovestadiedonctopnel seentie Bngdgement
with the lens. [0084]In.some embodiments, the retention component 18 can be configured to snap-fit
ot the frAHEE BRI RE eI TR EH S ARG To B TEEthe ST cA be urged
onto the framterikd with elgastiopgoditite fiame 16 pesHingttkolighFigerga- of , shbts@pial¢hentsp. In some
embodime%s,élafegl'p %néJe fabricated from a resjlient material S#fh that the clip deflects to allow
enlargement’o éaé r 2B1iE8h EHEA FOIALR) LAPVERSER 08 (R ALFREOs SPHPMREPELS therefore

be attachakigtivéhe fileadfe WEhOBS 1 @QLAiRIe, RS ukateTetop ERIASAIE D PORCHAS J6TUFOEments
disclosed herein can thus allow for superior assembly and maintenance of the ey?rglass compared to

other desidASIHRIRAETUIAL BENER AR di Atiensagedinesifion dVitha sueasst rosiieRdédeiretention

despite streazespéOtREdNcas RaldeabaghRthtneRy s@ifsfementd @0853 05008 FyRAdIMENtS, the
retention component 18 can be configured to be mounted to the lens 22 such that the retention

componenbd 3esdyiydeck s retprith iy varentnlSuistativg it s iame 16 Widnthat 18REY is
mounted opIR G I G chPerdt ¥ 12, REdeIERUARCOMPRNRRLAR S DEINOMRIRG ke that the

retention component 18 is movable relative to the lens 22. However, the retention component 18 can
be fixed ref@iRogstd feisguovediie feamngsgedpapdnant2IRhcp beawdhmeverad M f3 the lens

22. The re@ﬂ@%é@f@ﬁﬂ{éﬁ%]&&éﬁtt?ﬁaﬂ%ﬁ%ﬂ@@ﬁ’eﬂﬁ%%@ﬁ%p the lens 22. Accordingly, in some

embodiments, it is not necessary for the clip or retention component 18 to be part of or carried or
supported by the [A98 16. Ththeatlosizsatad sothetinenanidiseztate d 8iseusesgshe e wilstadspect to

the retentof. sAmRoREyd & B RUMENISINSIEI e HERISR SABPORRELABISABIRSeY

supported ame 16 can be incorporated into em ments wherein the retention component 18
is mountedoriiorthng lthesfEn¢0DB6] Al lshughrtiro Rigorelé¢detite %nH Grsashbesecaisidghitbiopthe groove
o4 element can also be used. Further, in embodiments where two stop elements are used, the
stop elements can provide different functions for the retention component 18.

[0090] For example, the posterior stop element 96 can be relatively larger than
the anterior stop element 98 and primarily provide a restraint against rotation in a given
direction. The anterior stop element 98 can provide an engagement function that tends to

constrain or substantially fix the rotation position of the retention component 18. The
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of the frame 16 when the retention component 18 is positioned in the disengaged position 70. Next,
when the retention component 18 is rotated to the engaged position 72, as shown in Figure 11, the tab
80 of the rel¥@i¥H¥iHH8nent 18 is advanced to a position within the apertBfeTGfYHE ¥Rgadement
portion 50 of the lens 20. As a result, the lens 20 can be generally constrained from movement in all
directions gloterionisiopl €logracYE RhViithth eoficmari iththeotatientibpoitioposettic1:2t¢006 |For
example, the eyeglass 10 can tend to provide superior ballistic resistance and lens stability during use.
Further, enSBBHWAAEAtd 8t the eyeglass can be provided in which one or more retention components are

utilized to attach tjgpdans to thafeamah! Botké iniabetisre i ovhr dansthatha catpiedéaibmframe in a

matter that does not distort the lens or undermine its optical qualities. As a result, embodiments of the

eyeglass dif€IJSEEh AUFNCASIR SHPSIbWE R piS ol Hs ARIFEINEL 8190 AFI9Bh S 4t26iBF, but can
also providg:uRsH UorBisRi Udityad (ERAIAMAIARINeRS Shaw MV &-embrdimantstaidraures

9-11B, the eyeglass can comprise a motion constrain mechanism. For example, the retention

componenP28 e o fismeagidenssiiRne Stop idivierioBeABPENSE iuFAl ESTHIBIER VStAteNe or
more S(0p GlgMesof R (AR dfharEAMBIGp 108 E5IRALIBNLOMPAREILILA SArvEOmisg posterior

stop elements 92 and upper and lower anterior stop elements 93, 94 that are configured to interact
with respe dieiOn S glpmsteriB? stdprehan e 9B tgntican opapemtors ctembat S srtaliiame 16.
As illustrated o Giguiea b kel RGNS fen 1 ibadll BB 95RO Weokalanaheppvement of -
the retention component 18 relative to the frame 16. For example, the use of stop elements 92, 93, 94,
96, 98 canlYelilftendhecenicriomstopealemenit i ahd thsampaycuisositisiary eleneerin?hgddthostion 72 and
vice versa. Ut [n.some e i : op el used to
lock the retteféljtllgllﬁ%(%% goer?é%(t) ?ﬁagtj:l\%g& t%at%%grtﬁgs 18({)85%% té&%%éﬁ?\?ﬁ%%ﬁ%%ﬁ?ﬁ%%%%ﬁtent IS
prevented. ISutiezafsatgreitarabécastvoriagiop Ledcomadstiod thee fitdore cim ploh emiticd isongivaidtto the
engaged posilion. g uhereLeanbe shappedinia ace aroleryisislanede prexamingdvertent
disengagemen %ﬁgéj?n the Hustrated embodimen ) the frame 18 cor%prls a pair of stop elements
96, 98 formethpsrertirbsi stuperbandiagdtdonpaovilsteststicizdeasithet bridgebstmital Gkatenraine 16.
Although t\/ﬁlo St%f .ele\rpen%%, 98 are shown, a single stop element can also be used. Further, in
embodime 2 & 1Br(lélements are used, the stop elements can provide different functions for

g TOHEIR

the retention compas)t 18 TherefOROM Fastexmbltméhe posidiich tieopeadativent@tpoasd gelatively
larger than the anterior sto elementtg98 ndﬁ%imarig/rﬁrovide a restraint agﬁ;inst rotation jn a given

direction. THERAES G S B Mt 88 VitaUE P ERGEG & o WU RRSHE Wnstrain or
substantialyifix KariseIpteAResibeBh tHRIRIANHD) 99NYA0IENDL&HIThHE clip and the frame 16

restraining motion of the clip at one or more of the positions. As shown, the retention
component 18 can comprise an interior surface having one or more recesses 92 that
engage with one or more protrusions 94 of the frame 16. Further, the retention
component 18 can comprise an interior surface having one or more protrusions that
engage with one or more recesses of the frame 16. In some embodiments, the hardstop
features can be hidden from view when in an assembled state. Further, engagement
between the rotating clip and the frame can also create the desired interaction between the
corresponding hardstop features of the clip and the frame.

[0093] Although Figures 9-11B illustrate embodiments of the retention
component 18 as being rotatable relative to the frame 16, the retention component 18 can
be configured to pivot or slide relative to the frame 16. In some embodiments, the
retention component 18 could be pivotally coupled to a portion of the frame 16.
However, in the illustrated embodiment, the retention component 18 is configured to
rotate around the frame 16 in order to allow the tab 80 to engage the engagement portion

50 of the lens 20.
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posterior stop element 96 can tend to constrain the rotational position of the retention component 18.
100911In use, with some initial effort to overcome the engagement between the lower, anterior stop
element 98 BWitH2AHE/W8H94?, anterior stop element 94 of the retention comporfHt/U826HE0R88S htion
component 18 can move from the first rotational position or disengaged position 70. The retention

component 18 carjggaafinue g faiaiend it arIoy EBIRHGNAYISONRIGIRRHi SRRARM DM hgpOSterior

stop element 96 and the anterior stop element 92. Further, the retention component 18 can be

substantialfPebristriramessblscen Alexitlaisriepelstispesed At denst plosgidheriab R tefei§agement
between thg.apteriocHpRARMENt 28 AR e ARk URERLIIPRGRIRMER ARufithouahsbg llustrated
embodiment shows at least two stop elements of the retention component 18 interacting with at least
two stop el@lﬁéﬂ@@ﬁfm@mweﬂh@mﬁ%@@mﬁmﬂﬂmdﬁ&ﬂéﬁh@@ﬁmmlﬁm ROstop on
the frame gd g RiBgIESARAR tHE 1GiPBYAALOURARERtE SIBRS: satielR AchigBio Vik-foiational
restraint and substantial fixation of the rotational position. [0092]Therefore, in such embodiments in
which the reteomeprisomposiang, 18ycurap Ane vnmorstivglatip fereuskpiommedofeam eewestietworor more
rotational p g!}jﬂg’ s with.har Q I 3..94 of t in.and the frame
16 restrainllgg motilgfrylﬁtg flt 1S'ledtlzgl% %%%%\%g gr% %%fé%%‘t%?ﬁl%@létﬁo%gs’t%g %gﬁ%gﬁg r{gé]a?net%??@o%ponent 18

can compriflexabléntesiorisl,rtavetaagiragmodubrsnudrelastesgeth 82ithseriayehaitio O e demore
protrusions. a4, of he fiame, 16, Erthey. e retenton compopent 19 can comprise an iterigr surface
having one or mote protrusions that engagde with one or more recesses of the frame 16.hi some

embodimemtatdtiel haunthtop feaindelicaf dastivilgehalr anievsethaw e af the dasesnedosdaiglyt-urther,
engagemen% Pet\{veen the ro gngr ctli%and the fram?ﬁcgn also create thﬁﬁdﬁ’Si ed interal%tgfn between
the corresp%nﬁ?ﬁg%? §?8p° edtures fotﬂéocrﬁscg}?&t fi m@%gfﬂﬁ 9 g o%ﬁfe‘g 9B illustrate
embodimerismfatballietierdi@atcomponent 18 as being rotatable relative to the frame 16, the retention
component 18 ca onfigured to pivot or slide relative to the frame 16. In some embodiments, the
retention componi?‘ﬁsfg coﬁd‘ﬁﬁebi&%?dﬁws%@(ﬁ‘}BO&%&%ﬂ%‘%ﬁ@ﬂ?ﬁ%%?ﬁ%%Méomﬂ&he
illustrated epiRshnaehet RQdiRIBAIRIMPOMIRONS intBeiscapEiaHt QAP iRl i Asemba ther i 16 in
order to allow the tab 80 to engage the enlgagement portion 50 of the lens 20. WO

2010/081085B€ 19essHb throlsE 59 pand Rrrtsht inte hearnereshipsrewe thelsscoMpithia resilient

material, the groove 54. Such a feature can be facilitated using a cam-like motion of the retention

component 18 or a cam-like interaction between the tab 80 and the engagement portion
50.

[0096] In some embodiments, the tab 80 of the retention component 18 can
engage the engagement portion 50 of the lens 20 in the engaged position (as shown in
Figures 11A-11B) at a desired engagement angle 100 configured to maximize stability,
retention, and resilience of the eyeglass in response to a ballistic event.

[0097] The engagement angle 100 can be defined as the angle measured
between the tab 80, such as a longitudinal or circumferential centerline or tab axis 102,
and a line 104 that is normal to the lens 20. The normal line 104 can be the line that is
normal to the lens 20 at approximately the engagement portion 50 of the lens 20.

[0098] In some embodiments, the line 104 can be generally parallel with the
axis 106 of the engagement portion 50, as shown in the embodiment of Figure 11A.
Further, in some embodiments, the tab axis 102 can be generally parallel with a
longitudinal centerline or axis 106 of the engagement portion 50 of the lens 20. For
example, as shown in the embodiment of Figure 11B, the tab axis 102 can be generally
parallel with the axis 106 of the engagement portion 50 and oriented transversely relative

to the normal line 104 of the lens 20.
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such as a compressible or flexible material disposed at least along the tab 80 of the retention
component 18. As a result, a ballistic event will not tend to result in damage at the interconnection
between theMetHId18édmponent 18 and the engagement portion 50. In sSUBRERBOHIARAN, the tab
80 can be formed from such a resilient or flexible material or comprise a coating, layer, or one or more

surface features feggeql fronmi8 %r{%%@%[&l@ hilsdbleoeaiesiabrttasis sia CopiRpiaeichBoauch as the

tab 80 and/or the resilient or flexible material, can have a modulus of elasticity that is less than that of

the lens. FOftHS 1easetisiatiyatootherframe d0cFas skemals.oo aitersefitbeeaihedimeesinematerial,
can have gmpdis f 8lagtsithdhatis lesdiaandhat efé%ﬁgagmrﬁ%%iéi?elyc% I5&3t dcpgrtion of the

retention component 18 can dampen or absorb force or vibration from a ballistic event. [0095]Further,

the retentic?@¥nipdpgises andiarvess ey e B HanEhawt ity degearsrdptive fetentionzedtabonent 18
and engaggment witle Sngademe Aaan #-qhENgo'eas %%JE@&?&%%Q@% [agghygnto the

groove 54 to secure the fens 20 within the groove 54. Such a featlre can be facilitated using a

cam-like middansfahanrengagiemasd e o8 orlsashehdike thdsgresbandémnissntiing tale@®hnd the
engagemept pOIORPL: QQ?JLE‘;%%’;E&G&RQQ%?% hefal. 49 &Lﬁ%ﬁﬁﬁéﬁgzﬁe&%ﬂ%ﬁ 18 can

engage the engagement portio ens e engaged position WIT IR Figures
11A-11B) angldetiie dcemgbe)eapenoxanafiell 02 cdedigesed to mtbeiménsbordibikitytsretactticrs, dred

resilience of the gyedglass.in respopse to a ballistic.event. [0097]The en ngle 100 can be
detined 2o RO O D BB e e R 0 e R o ARt o
or tab axis¥@d, fanddatdipeoi ik thatlenoresalkiartbellestis RBtidigie normal line 104 can be the line that is

normal to the len approximately the engagement portion 5Q of the lens 20. %%309 éln some

Cmbodiments, I TheB o TR ARt e HIHETFRTES 0o 06 SO R IIRAER (Artion 50

as shown ibetheambe diparidaiididise ddadd pusifiensitaadraatdeabostisie i dHaectsluais 1682 can be

generally parallel with a longjtudinal centerline Qr axis 106 of the en age?ent porrii(%ri%)eqt the lens
) n

20. For exdMBIET 298Abih R Me MASEER TSt SPEIGARRE RO s 185 %, ally
parallel withethigianisdapdkiiel sngaoamentpeniars i aresofiehiatdransuebolysiataiue fisthe normal

line 104 Ofcyiqs%rlgggeg%os,i\/\t/ico)n?():[omgg1043PCT/U82010/020551

[0101] In some embodiments, the tab 80 retention component 18 can engage
the engagement portion 50 of the lens 20 with a leading end 110 of the tab 80 extending
through the engagement portion 50. For example, Figures 11A-B illustrates that the
leading end 110 extends to the other face or through the width of the lens 20. However,
the leading end 110 can extend only partially into the engagement portion 50 or beyond
the engagement portion 50. For example, the leading end 110 can extend through the
engagement portion 50 at least about 5 degrees and/or less than or equal to about 90
degrees. Thus, the leading end 110 can be rotated down from the frame 16, through the
lens 20, and back toward the frame 16. In some embodiments, the leading end 110 can
snap fit or engage the frame 16 to reach a locked fit in the engaged position.

[0102] Referring now to Figures 12-19, another embodiment of an eyeglass
having a retention mechanism is shown. Figure 12 is a perspective view of an eyeglass
300 that comprises a frame 302, a pair of ear stems 304, 306 extending rearwardly from
the frame 302, a lens 308, and a retention mechanism 310. In this embodiment, the
retention mechanism 310 can be concealed within the frame 302 such that the eyeglass
300 maintains the appearance of a conventional eyeglass while exhibiting excellent

ballistic properties.

22



[0099]The engagement angle 100 can be oriented to ensure optimal retention of the lens 20 relative to
the frame 16. For example, in either of the embodiments shown in Figures 11A-11B and other

embodimen¥ ORI ERHAdEment angle 100 can be at least about 5 degrees Eed/HSMEYtHIAor equal to
about 40 degrees relative to a horizontal plane. Further, in some embodiments, the tab 80 can engage

the engagement pora of thesiees| 3t iAnLAERAIMEMLBARIRAOSIO atieasiForuid dewreas and/or
less than or equal to about 30 degrees relative to a horizonta%flane. In some embodiments, the

engagemefegiRpe 1018 Lt BAS R BxirraligyTed By sweHStby e fsrrmeatt A skrawhe
embodmefL S kol GRLARPRI2CBIA A AR/ ML 19 Slageashipasibeen found

to provide excellent results in ballistic testing. 101001Furthermore, the rotational range of the retention
componenPl&BERTEEALAR pERgBenEHaldiRefysgespBsityRREHRD e sst EyBhen PG rees

and/or less{haR, e dueRPH 43D SRaFREENE OFEX MIBIATIRDAWNd A HHBHrL A8 othe

retention component 18 can rotate about 45 degrees from the engaged position to the disengaged
position. [CRON | posBASEOEN B RED RS 4Breanal tEseese B o dhe Aensecan f engHSR 98 @hgagement

portion 50 pf the. GRS 20 wit & '&aqxis},g&msﬂfﬂapmeo@ﬁtég G R IERY ab. Log &y Spagment

portion 50. For example, Figures 11A-B illustrates that the leading end 110 extends to the other face
or throughfilamwidtHof eierleths 26¢ Hbveenaectbes |sadting arvd) ¢attobarresttaoiioaly eeesiatylnto the

engagemeglpaion T, heyand s SigRdsmentRonoy S0 Farnsieanie. e Paditeugng 110 can

extend thro e engagement portion 50 at least about 5 degree r less than or equal to about
90 degreeshTtaisntis kxamipogent)140 cagdgemetitpartonds) fruay biscifragerssbBy twhstgyhwmherens 20,

and back toward the frame 16. In some. embodiments, the leading end 11 Ga0.3n @fi& [ epgage the
fame 16 4 EacA TSk R A AL SR LSBITE RS A SRS st 0T G Shdk ST,
another entimoktimeent of an eyeglass having a retention mechanism is shown. Figure 12 is a

perspective view eyeg;%ss 300 that.comprises a fr 302, a pair of ear stems 304, 306
extending rearwa @%]omt ﬁ?%gr%}f)%lgl%ﬁss%ﬁ%aﬁag F&%ﬁﬂ%‘ ?ﬁ%gﬁglrll%}ﬁrﬁ . néﬂ'ﬁls
embodimepiithd eigjetinonseebanE Bid can the ancealecobwisportiadrasmafadsuallinas the
eyeglass 300 maintains the appearanc o%a conventional eyeglass %ile exhibiting excellent ballistic
Droperties TBBECREROI P OISR IGTORE (NG s A A SRRt o
lens 308 foiigseriibuadary 330. In use, when the projections 320, 322 are fitted into the recesses

324, 326 of the frame 302, the upper edge or boundary 330 of the lens 308 can be

generally snap-fitted into and retained within a lens groove 332 of the frame 302. Thus,
in some embodiments, such an arrangement can provide a further degree of lens retention
and stabilization in addition to that provided by the retention component.

[0105] In accordance with the embodiment shown in Figures 12-19, the lens
308 can also comprise an engagement portion 350. The engagement portion 350 can
comprise at least one portion of the lens 308 can be one of a recess, surface contour, cut-
out, projection, slot, aperture, and other such surface structures and be formed in a variety
of shapes and/or sizes. For example, in the illustrated embodiment, the engagement
portion 350 is shown as a cut-out that extends through the thickness of the lens 308.
Further, the engagement portion 350 is shown as a single cut-out, but can be formed as a
plurality of cut-outs. Additionally, the engagement portion 350 can be formed to
comprise a narrowed section 352 and a wide section 354.

[0106] Referring now to Figure 15, an embodiment of a retention component
360 is shown. The retention component 360 can be configured to engage and secure the
lens 308 relative to the frame 302. For example, the retention component 360 can be

positioned in one of an engaged position and a disengaged position. In the engaged
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eyeglass. The lens 308 can be configured to be supported by the frame 302. For example, the lens
308 can comprise one or more engagement portions that can be engaged with one or more retention
component\§? 29085 Ass for supporting the lens. Further, other structurdEArSHE UEHIIb support
the lens. For example, the frame can comprise one or more connectors, such as opposing terminal

recesses, adithe |ens FAMENRHEDANRAOS 0 U GARRRIIO Snsiied) asdrspictitpRisctiatzanbe fitted
into the terminal recess(es) of the frame. However, the use of connectors such as projections and

terminal rel8staPrrtighildhsdens 0% ecktinedg iheSiameiBodmbaidisengaged RpritioRy fhures in

addition to fheresantinnpeRtH ORBNIAR)-N0G TR RIRMEDIP TS (R<RAXREVNBRRE $8ARY Wiere two or
more retention comgonents and engagement portions are spaced apart along the edge of the lens.

[0104]In soMHERSHIBRIFFSAtORKeIRMEES 6 s abhsmaauedhmstigied SydhawerisaitoPistdi&tions 320,

322, that canReBealesd PHRPRAZING ;QRNectors, such as terminal recesses 324, 326, of the
frame 302. Further, the lens 308 can comprise an upper edge or boundary 330. In use, when the

projections 320, 3PAQLE fittda ithe tﬂbwts@@@smgdirg%,qmﬁem@mbgowmmmeﬁé@g@@r
boundary 330,816, IER% 308 RRAE 96DGHRY: JoaR diediMe At e RiRGH W IR flans gggove 332 of

the frame 302. Thus, in some embodiments, such an arrangement can provide a further degree of lens
retention apehseabivpdigorcih adrithse abahte ovately bptiertapdatistadveniootertyfgleesBGccordance

with the emgaUMENt SN %8%&%%3' gy Q?eﬁo%as&ﬁlas%ﬁggt'ﬁi; %Stétntgg%%t%ﬁbﬁb%m portion

350. The engagement portion 350 can comprise at [east one portion o ens 3 e one of a
recess, surfanweasitb3elaatovonprofectivelositcabeftuiGh axtdmolingrbstiebesutfabendiid6dresdand be

formed in g,variety of shapes and/ar sizes, For ex le,.in the llusirated embadiment
engagemetlo R s g S TS St B AR A S e SRR SRl 800 500
Further, thecgmgﬂnp;emq::hpmﬂiabs %@.ismsiwma,stheﬂiaigt()lﬁ ?ﬁﬂ—@actlx mendmb@ﬁeraibdo@pa;MWality of
cut-outs. itionally, the enga ent portion 350 can rme prise a narrowed section 352
ana 2 el A TR S AR RO, ARG Lol BB R RSP SBimponent
360 is showd60.The retention component 360 can be configured to engage and secure the lens 308

relative to the fra e§%2. For.example, the retention component 360 can be positioned in one of an
engaged positionr&r]l dis 08866%15@ SRGSER gaipsgnt to the fens 308°%or cngaging the

lens 308 such that the tab 364 can be positioned in an engaged position or a disengaged
position relative to the lens 308 for engaging lens 308. The engaged and disengaged
positions of the retention component 360 relative to the frame 302 are shown in Figures
17 and 18. Further, Figure 19 illustrates the retention component 360 engaging the lens
308 in the engaged position.

[0109] Figure 14 is an enlarged perspective view of the eyeglass 300 and the
retention mechanism 310. Figure 16 is a cross-sectional front view of the frame 302 of
the eyeglass 300 taken along lines of Figure 12. As illustrated, the frame 302 can
comprise a recess 370 configured to support the retention component 360 shown in Figure
15, according to an embodiment. Figure 16 also illustrates the lens groove 332 extending
along the frame 302. The recess 370 can be configured to allow the tab 364 of the
retention component 360 to be passed downwardly toward the lens groove 332. Further,
the recess 370 can comprise a handle-receiving section 372 at an upper end thereof for
accommodating at least a portion of the handle 362 of the retention component 360. As
shown in Figure 14, the recess 370 can comprise a rotational step-wise distribution of
gaps. The gaps can be configured to allow the tab(s) 364 of the retention component 360
to be rotated as it is advanced into the recess 370, which rotation can limit axial or vertical

movement of the retention component 360 (and unintentional removal of the retention
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position, the retention component 360 can interlock, engage, and/or otherwise secure at least a portion
of the lens 308 relative to the frame 302. In the disengaged position, the retention component 360 can
allow the leN6BY8t@§He freely relative to the frame 302. Further, the retdtiBNPOMEBAEYt 360 can
be manually actuated by the wearer in order to allow the wearer to interchange lenses. [0107]In the

illustrated m&gm6mﬁdﬁt%i%é§§W%&ﬁ@%ﬁ&ﬂ&?fﬁ@?&%ﬁiéﬁﬂ@&'ﬁﬁ&ﬂéﬁﬂ% 3gPrnd at least

one tab 364. The retention component 360 can be confiﬂgred to rotate about a generally vertical axis

relative to tHROEGEYReated dntoTand reldmedden thanasesadifutda Byanbsvessss Jf0sswmallandd8iments,
the retentioReaMPCRRLARACIFRIRHRERASIPRIAeHsAR AL B SXienmins RetReRithE hgndle 362

and the tab 364. Further, some of us can be configured such that the retention component 360

comprises seplanno? 13t 3ba. raeeshdvfh, tharthersthseasam Yéetrr ipoga e Ry iR STE Kbtizontal
directions gnd hf.atahed AR 1AWELP PRHMICILRIAG el HORLARP YIe He3GAntRd ORgS he tab

364 can be disposed adjacent to the lens 308 for engaging the lens 308 such that the tab 364 can be
positioned theaerenigadddp outigandionadizeinben cad dijtngrgeintne ab the: telgatBuBdemperfaing lens

308. The egg@ggg&n%gggggé%%&ﬁ&itions of the retention component 360 relative to the frame 302

are shown in Figures7 an . Further, Figure 19 illustrates the retention component 360 engaging
the lens 308 in thdMAghged Additiom][2169]Figwe 14 Eigmren|bfgadipéspebtvethéenemhtiom eyeglass
300 and the retentio chapism 310. Figure 16 is.a cross-segtional front view of the frame 302 of the
cyeqiass 300 TREATLA00 T o e e R B w51
configured ¢gtengh pathiin¢hrelemtigroconi3an et G0isplyywihdrtdbiGiore chh, lmerackd guchath rihlsodiment.

Figure 16 also illustrates the ragve 332 extending along the frame 302. The recess 370 can be
e e S RO By TR B P Era B S LRl D B the
lens grooveedaitidnuctiigpotieatr 860sik 3 Atradi sargsedepaditiogl|ehke taividgsseatidie Poitbasl upper end
thereof for accom o??atin at least a parti noEB 11 ndle 362 qf the retention comﬁ) ent.360. As
shown in FIYPELRC 589 SLRRECA? LTI S 64 BIIRE RIS R AR P dibe T e gaps
can be condigiiigshienabboyrithe3sh (s Bed«istBogetenitaer casmpRPeninBbied e ciaiedtanibns

advanced into the recess 370, which rotation can limjt axial or vertical movement of the retention

componentSBHEFY aﬁ%féﬁtilb%Q%ﬂ&a%f%@%%ﬂ‘ﬁﬂﬂ%dﬁ%ﬂ@ﬁf%@tflr‘?ﬂﬁ e faked 370). In

this manneyodigsr el emtigEanRe RaaémA0seaibRe3 S8 el Sagiseniin pBeitared PihtRiecess 370.
In use, the recess 370 can allow the retention component 360 to rotate therein with the handle 362

being pivoti¥fe wibfnTaientias: sprnentiRe tecasdmsobe-ptatsd e 3 RaBS38R i gatsHEe a bump
374 that preyjglasinianiarenaaARseriHeHanRbRSIstaR0EIe MRVE MR hshanderaar shereover.

Thus, unintentional rotation and disengagement of the retention component 360 can be generally

prevented. 01 Toiate ditiBHaI{heasngagwnent Peties 17026 the, IkpeA4Raneosdgiolp selectively

engage or disengage with the lens.

[0111] The embodiment shown in Figures 12-19 enables the retention
component 360 to interlock or couple the lens 308 relative to the frame 302. Notably,
with the upper edge or boundary 330 of the lens 308 being fitted into the lens groove 332
and with the tab 364 engaging the engagement portion 350 of the lens 308, the lens 308
can be generally constrained against translational and rotational movement with respect to
the frame 302. The ballistic strength of the eyeglass can be substantially increased with
such a design.

[0112] The retention component taught herein can provide excellent ballistic
resistance for the lens and the frame of the eyeglass. The retention component can be
integrated into, carried, or supported by the frame of the eyeglass. The retention
component can also be integrated into, carried, or supported by the lens or lenses
supported by the frame. The retention component can also be formed as a separate part

that can be retrofitted onto existing eyewear. In some embodiments, the retention
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component 360 is disposed in the recess 370, the tab 364 can be positioned within or extend within
the lens groove 332. Accordingly, the tab 364 can be rotated such that the retention component 360 is
in the disenYd2eYHBEIfi6h, as shown in Figure 17. When the retention comBeR&s2880293Althe
disengaged position, the lens 308 can be positioned within the lens groove 332 with the tab 364 fitting

into the nag@wssheRtiaNrSRAR s RAIEERIS MRSt ASH FiethentessiRO Bk WelRgveas gfeown in
Figure 19, the retention component 360 can be rotated to the engaged position such that the at least

one tab 36HFHAALRS FMMRRAEN RIGHE FavsmRenthcsyase Bidantadrbsdrass-3Euithe lens

308. The r%%%@éhﬁ@ﬁ‘ 99&%%@&%%%9%’&@@ Eofi%t&%ﬂﬁd? %”ﬁa&ﬂ@téﬁcﬂ@f‘ﬁrﬁﬂ%ﬁﬂpﬁﬂﬁéd’v ith the
engagement portion 350 of the lens. Thus, the retention comlgtonent 360 can rotate within the

engagemeSNFER RN oD Hrehanhaomassnuuithapadionentenlfage or disengage with the lens.

[0111]The embodjjiqRj showshin HigwiescAd:dfREARIR S EAMSION GRARANGEE 36RIGiRgTIoCk or
couple the lens 308 relative to the frame 302. Notably, with the upper edge or boundary 330 of the

lens 308 betmaphmentittet trsflomes dhedue R afdngiginadheaiirasa sapgeaiply flomcdhgdigestient portion

350 of theg 0 ens 308 e ASiL 'gh% . iréﬁ i &qﬂqﬂ lBa‘mr tional
movement mgeégg;% téof%hg'frarﬁg%z%%wnel%t%ulﬁgqtﬁ: strgngtg %e g/gg:gss ca§1l e sugré?antially
increased thichlenscho gethesigifof0dx@iplee tatantiot oo cypoparntacaghtigagsia caotpiooidefgkeellent
ballistic resistance for the. lens and the frame of the, eyeglass. The retention_cqmponent can.be
integrated%llﬁ o,ecgrr}%d&g%cglu?b%nr%g blﬁci the I%Pa?r(];é%o the e%/agélllgsgl el'f%?earr%gteﬁ%n&c%arﬁp%nﬁ% can also
be integratedtinttinganoedmensofiberkad.by the lens or lenses supported by the frame. The retention

component can arﬁ) f for as.a separ art that can pe retrofitted onto existing eyewear. In
some embodime s(1 Tfria reglr%o%alggr%t%é)ﬁﬁfpg REred rlcf:lits ?gét%etcl%ﬁﬁ%rleé%a?grgterré%)é?aﬁ%gnua{%/r%hggement of
the lens retateno dbes fratteairnasubstaaisi lpaisisraicth&@nghg éraentinebsmendhe dcndland the

frame. Further, the retention component can comprjse a portion of the frame and/or a pqrtion formed
separatelyei‘?[Sﬂji‘theg ﬁ{ﬁi’% G35 ik B9 '%ﬁso?{)ﬂebl%r?gpéﬁﬁ%ﬁﬁ@ Bgaﬁﬁgnéﬁﬁé{)cﬁiments
discussed hgnheinifea sl ehtoleas S -ermnedant thafrped oMbebgcflngiiahitd angagitgihe frame
separately from the function of engaging the lens. H ver, the retention i*e?m onent %a?g engage both

we
the frame AIHREESSREFSARFFRFERERIBR AR ARG RS mB O ETRRI - Ry &tts JfSsion of the
frame ontogwhigh tedegdss mRyiedathaegnaacked tiechippa mebabaaaing mbeasiiiciog

movement of the lens. [0114]Embodiments of the eyeglass disclosed herein can tend to ensure that
or displaced relative to the frame. This ballistic resistance can provide excellent
protection to the wearer.

[0115] Additionally, the retention component can comprise a resilient
material, such as a compressible or flexible material disposed at least along a portion of
the retention component. For example, a tab, connector, body, or other structure or
component of the retention component can be formed from and/or include one or more
resilient materials. As a result, a ballistic event will not tend to result in damage at the
interconnection between the retention component and the engagement portion. In some
embodiments, a tab of the retention component can be formed from a resilient or flexible
material or comprise a coating, layer, or one or more surface features formed from the
resilient or flexible material. The retention component, such as the tab and/or the resilient
or flexible material, can have a modulus of elasticity that is less than that of the lens.
Further, retention component, such as the tab and/or the resilient or flexible material, can
have a modulus of elasticity that is less than that of the frame. Accordingly, at least a

portion of the retention component can dampen or absorb force or vibration from a

ballistic event.
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the lens does not become substantially separated from the frame in response to a ballistic event.

Further, embodiments of the eyeglass can be configured such that any force transmitted to the lens is
also transmNeR oA ¢dme of the eyeglass while substantially maintainind€hg8geéBdetween the
lens and the frame. For example, although the lens of such an eyeglass may be damaged (cracked or

chipped), the lengonag]not iashatigked entlisplageast relativelioythe taseot nishpdistits esistance can
~ provide excellent protection fo the wearer. [0115]Additionally, the retention component can comprise a
resilient mSRSASS, @ﬁd@r&saadéambﬁeﬁwetw@%rgﬁg?éﬁ%a&%ﬁ&é% ifﬂ%[%@éﬁé%imn of the

retention CRAWENERS. FYRERXS BRI A didhtdNIRDER! siassbr <l SthebSsiusiore syisanpsipeticof the
retention component can be formed from and/or include one or more resilient materials. As a result, a

ballistic evBRRSHifdssEPRrRsBstheirofamage at the interconnection between the retention component

and the engagemgyy pprtiony IRSARe SR NMER R omFREA herfigHIRRSCOMmP BN aanyee formed
from a resilient or flexible material or comprise a coating, layer, or one or more surface features

formed froengasecbanitint sPRoGisd ahlaastat otk Feiralisideornd shesntral perienikersdiad®or the
resilient or flexibie maifrial, candays HEnediiig b elagiigituhiidedesy hantatehibe Igas. Further,

retention component, such as the tab and/or the resilient or flexible material, can have a modulus of
elasticity theiertiesstnain andhenstraidroiuidiome asteerd repatiphssugiarecBilio ig¥mponent

can dampen,gr ghsafh ' SEONBIRIPA IAMa baliEhAXSH SN ANORKUSRETAIRER10/020551

[0116]The eyeglass can comprise a plurality of retention components that engage the lens and/or the
frame to sedsnlestblersinelEhiEnss teteriamelrinismayiie cantsnedainadeis fats aeithbetbpgaged

d/ ' Aeggof
anlor supRAYIGELAL R SHMPEE RO 0 G WAREL SHASALPAHIARY Ihsteor Ll

embodiment that comprises a unitar s, the'lens can be engage r supported at least at both
lateral sidestanton senttakportiphtrenset omexaniptahat unidatlifetis maht begebanedhodnll/or

supported % frame ysj first retention structure,on.the left side of, midline.an £3n retention
structure otn r?éar%‘?at éklidtgl%?arﬁ{ |rt11e0. n[rem%*reenﬁlgﬁ g%?ﬁclt)ﬁrggegé?]o%aé L‘Jidvé’%r%?(g @[%eé’%é%%s%org other
mechanisnisidisdiese drhmigipréfbatissb retha tioid ste cEverayibe centere detam@opoitruttaters within

the left lateral one tT?rd of t(pedlen tfﬁof the fratgedmea ure? hinge éo hinlxﬁia.aﬁhe tﬁecrc()ar&glnp%tention
structure n‘i%%)’b%s@e ter&§on gpﬁ% PR withinthe rlgﬁ'?tr Q1A She thira drthe frame. A third
retention singdtifesway Bissyhariestchllpepireddpain shamgeintrkingtie dhite difatihe, foamsey priaferably on
the midline. Four or five or Tore retention structures may, also_be used, depending upon the desired
performantB28SAreass A ?@%ﬂﬁ@ﬁ%&&é@%&ﬁcﬁr&éﬁlﬁ%tricaﬂy spaced apart along the length of

the frame, or as qmig)r iImageperssitheR ang elmprvacialaaatenisa reidlne)bEdkkaiedan
embodimegﬁépoart s%%?c?rrti:c? Sb}(fj g’? lleisgsc?rfé ree?ggtiloenn goc;ggoggn?.n%%%eegample, a dual lens may be
secured to and/or supported by the frame using a first retention structure on the left side of
a midline and a second retention structure on the right side of the midline. In some
embodiments, a dual lens can be secured by three or more retention components, for
example, at both lateral sides and a central portion thereof. Alternatively, a dual lens may
be secured by a single retention component and by engagement between the dual lens and
the frame, such as with a protrusion, catch, or tab that engages a recess of the frame. As
with the unitary lens embodiments discussed above, typically, the retention structures can
be symmetrically spaced apart along the length of the frame, or as a mirror image across
the plane of symmetry (anatomical midline).
[0119] Although embodiments of these inventions have been disclosed in the
context of certain examples, it will be understood by those skilled in the art that the
present inventions extend beyond the specifically disclosed embodiments to other

alternative embodiments and/or uses of the inventions and obvious modifications and

equivalents thereof. In addition, while several variations of the inventions have been
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and/or supported by at least one retention component. For example, a dual lens may be secured to
and/or supported by the frame using a first retention structure on the left side of a midline and a
second reteMdALUERAE on the right side of the midline. In some embodiRERESH RS can be
secured by three or more retention components, for example, at both lateral sides and a central
portion thegpefAliRInalivelyed idud@itien S thayhedseeatieak by hidingle waikintitie cosppwTantand by
engagement between the dual lens and the frame, such_ﬁs_ wiih a grot%r#éion, catch, or tab that

engages alP¥EBHSTS g rerdily grnsuent imHgseigh pa é’l?Qé‘et(]j'lﬁlS’(B%?%}fﬁcally, the

retention stfugtulles eahtEiapiNgisicA R IRabA0BE §iB-lenwhaidhs bame, Yeaisia mirror
image across the plane of symmetry (anatomical midline). [0119]Although embodiments of these

inventions A sad arperisad therabshitasats rearbsmads statill falirathinide srolose
skilled in theagibas the REBSRIYE\BRERRSEERMARYAddharepesiiicaprdisslogrdResieeiments to

other alternative embodiments and/or uses of the inventions and obvious modifications and

equivalent§mhadistarisdentiohe M Bede ralth pTasBPiBrede ity BRE O RT dTh &SRS HOATENG
described %ﬂg@%gﬁ@rm@iﬁgﬂi&%&imﬁﬁﬁ@ within the scope of these inventions, will be readily
apparent to those of skill in the art based upon this disclosure. It is also contemplated that various
combinations or sub-combinations of the specific features and aspects of the embodiments may be
made and still fall within the scope of the inventions. It should be understood that various features and
aspects of the disclosed embodiments can be combined with or substituted for one another in order to
form varying modes of the disclosed inventions. WHAT IS CLAIMED IS: 1. An eyeglass
comprising: at least one lens comprising at least one lateral first connector; a frame comprising at least
one lateral second connector, a first ear stem
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and a second ear stem, the at least one lateral second connector of the frame configured to engage
with the at least one lateral first connector of the at least one lens to support the at least one lens in a
field of view of a wearer, the frame being configured to be worn on the wearer's head; and at least
one rotatable retention component being supported by the frame, the retention component being
rotatable relative to the frame and relative to the lens to engage an engagement portion of the lens for
preventing the lens from separating from the frame in response to a ballistic event, wherein the
retention co\r&g‘onfnérﬁtattlas aﬁ t a generally horizontal axis relative to the frame to engage the lens
and compris A lotafbfe MI% unted on the frame of the eyeglass, the rotatable clip comprising:

an engagement structureAhadyis)pecatiyeritingngage the engagement portion of the lens and a
generally tubular body, wherein the enoagement siclurs compripes pn engagement tab extending
generally circumferentially rélative t0 the tubular body, the tubular body being configured to engage a
recess of the frame for ma{nativgctinepresiagtao teesiropo lataralsechrdfrantectbic adbshagirsteen first
orientation in whichfe leps e daRIGHeIA YR B4R RIEPITS A1 BRREORY IRDIRIIRR In which the tab
engages the lens to secure the lens relative to the frame. . An eyeglass as in Claim 1, wherein
the tab of the clip éagtgesdrie éagasatveihdhehs lspsitaeatatenablirs eragestas ahti®aideastnag or equal to
about 40 degrees yglatyg i, P H2aNtaL AR ens in3 HIISAAPS AR e FraiiasiRgthe tab of

the clip engages the lens at an angle of about 19.2 degrees relative to a horizontal plane. 4. An
eyeglass as in ClafPMigWRESiRaMOTdRIIAMERIEIS ReddliéRflg. 5. An eyeglass as in Claim 1,

wherein the retention corgppRgnbitSQURILIBGiRRRES HdARRAtMHeing SipporeYas/ans aarie Claim 1,
wherein the engagement portion of the lens comprises one of a recess and an aperture that can be

engaged by the eradeifdINSHRIRRIRE s ALY JRIARG g5 ative 20 Ahedrame, aad, elativesiththe wherein

the rotatable clip igalisposedaganaamigagarasionsatitiedfameldiefoliphewrgingovealals Hyothe wearer to

secure a central portion of the lens tg the frame. . . .
separating from the frame in response to a ballistic event, wherein the retention

component rotates about a generally horizontal axis relative to the frame to
engage the lens and comprises a rotatable clip mounted on the frame of the
eyeglass, the rotatable clip comprising:

an engagement structure that is operative to engage the engagement
portion of the lens and a generally tubular body, wherein the engagement
structure comprises an engagement tab extending generally circumferentially
relative to the tubular body, the tubular body being configured to engage a recess
of the frame for mounting the retention component on the frame, the tab having a
first orientation in which the lens is movable relative to the frame and a second
orientation in which the tab engages the lens to secure the lens relative to the

frame.
2. An eyeglass as in Claim 1, wherein the tab of the clip engages the lens at
an angle of at least about 5 degrees and/or less than or equal to about 40 degrees relative

to a horizontal plane.

3. An eyeglass as in Claim 1, wherein the tab of the clip engages the lens at

an angle of about 19.2 degrees relative to a horizontal plane.
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8. An eyeglass as in Claim 1, wherein the frame comprises opposing lateral terminals that interconnect
with corresponding projections in the lens to mount the lens to the frame in a mounted position. 9.
An eyeglass as in Claim 1, wherein the frame comprises at least one stop element configured to limit
the rotational orientation of the retention component relative to the frame. 10. An eyeglass as in
Claim 9, wherein the retention component comprises at least one stop element corresponding to the at
least one stop element of the frame, the stop elements being configured to contact each other to limit
the rotational orie 4at|on of the r tentlon gﬁygamsm relat ve to tg%()a fr 11. An eyeglass as in

Claim 10, wherein the retAHtF(Xﬁ %‘W@%We rr'rpWEQrse'lnr e &%ﬁﬂ%tso"bsglétrﬂgﬂts that interact with

the at least one stop element of the frame. 12. An eyeglass comprising: at least one lens comprising at

least one lateral first con ctor Iaframe 8? rsrn at. Ie st one lateral second onne or a first ear
s 1n. Clal rem ere ention comor?cmen s oVer
stem and a second ear ste east one afera second ¢onnéector rame con |gured to

engage Witrrehﬁalﬂeamaprﬁle. Iateral first connector of the at least one lens to support the at least one
lens in a field of view of a wearer, the frame being configured to be worn on the wearer's head,; at
least one rotatable retention component being supported by the frame, the retention component being
rotatable relative téthe frAmeyaaldserativétaithe, lehereddhe aoeasement aeiéiorat hertédn of the lens for

preventing (6 \6AS.H BHR BFRABIRBAPM QP@rf[ﬁ‘@lﬁaﬁéﬁ% duPRbtigsyGRdn; ~ wherein the

frame comprises at least one stop element configured to limitthe rotatlonal orlentatlon of the retention
component FEREIVE @f the PEateg alipy

7. An eyeglass as in Claim 1, wherein the rotatable clip is disposed at a
central portion of the frame, the clip being moveable by the wearer to secure a central
portion of the lens to the frame.

8. An eyeglass as in Claim 1, wherein the frame comprises opposing lateral
terminals that interconnect with corresponding projections in the lens to mount the lens to

the frame in a mounted position.

9. An eyeglass as in Claim 1, wherein the frame comprises at least one stop
element configured to limit the rotational orientation of the retention component relative

to the frame.

10.  Aneyeglass as in Claim 9, wherein the retention component comprises at
least one stop element corresponding to the at least one stop element of the frame, the
stop elements being configured to contact each other to limit the rotational orientation of

the retention mechanism relative to the frame.

11.  Aneyeglass as in Claim 10, wherein the retention component comprises

first and second stop elements that interact with the at least one stop element of the frame.

12.  Aneyeglass comprising:

at least one lens comprising at least one lateral first connector;
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wherein the retention component comprises at least one stop element corresponding to the at least
one stop element of the frame, the stop elements being configured to contact each other to limit the
rotational orientation of the retention component relative to the frame; and wherein the retention
component has a generally tubular body with the engagement structure extending generally
circumferentially therefrom, and wherein the at least one stop element of the retention component is
formed along an interior surface of the retention component. 13.An eyeglass comprising: at least one
lens comprising at least ong lateral first connector; a framicomépdisin%%i leas}. one lateral second

connector, a first ear sterfl AHU=CEBEBRY 84t ‘;?r{ﬁéaﬁ{? SROAS AP &SRR tor of the

frame configured taneingstgendithrtstenat tieast loast datelatbfaisteconmectoectbilud thieléastcone lens to

support the at least one lens.in a field of view ?f a wearer thtfeifra e beingrc?nﬁi red to be worn on
. configured tq endage it e a least one Tateral first connector of t %Eeas[ ane

the wearer's head, least one Yotatable retention component being supported by the frame, the

retention componertbtisgpettisl et dekstivecttetisarfafietdario mlatie wedtes, badraonemgige an

engagement portio&miég]pe Sofe%@fr%ﬁ'fﬁ@%é@n%ﬂ@ﬁﬁafaom separating from the frame in response to a
o :

ballistic event; rein the frame comprises at least one stop element configured to limit the
rotational orientation of té lesspnemataaRbe FrietieeRrape e Fedrasupprited by\isdirémethe retention

component Compriges AbAGaRIBRH SR BEMEAMBIETAINRMTE iRthafd PATeRRGSIGEIement of the

frame, the stop elements being configured to contact each other to limit the rotational orientation of the
retention compondfPFPRNAAE8 M EnERareshgortion of the lens for preventing the lens from

separating from the frame in response to a ballistic event;
wherein the frame comprises at least one stop element configured to limit
the rotational orientation of the retention component relative to the frame; and
wherein the retention component comprises at least one stop element
corresponding to the at least one stop element of the frame, the stop elements
being configured to contact each other to limit the rotational orientation of the

retention component relative to the frame; and

wherein the retention component has a generally tubular body with the
engagement structure extending generally circumferentially therefrom, and wherein the at
least one stop element of the retention component is formed along an interior surface of

the retention component.

13.  Aneyeglass comprising:

at least one lens comprising at least one lateral first connector;

a frame comprising at least one lateral second connector, a first ear stem
and a second ear stem, the at least one lateral second connector of the frame
configured to engage with the at least one lateral first connector of the at least one
lens to support the at least one lens in a field of view of a wearer, the frame being
configured to be worn on the wearer's head;

at least one rotatable retention component being supported by the frame,
the retention component being rotatable relative to the frame and relative to the
lens to engage an engagement portion of the lens for preventing the lens from

separating from the frame in response to a ballistic event;
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wherein the at least one stop element of the retention component comprises a recess and the at least
one stop element of the frame comprises a protrusion.

wherein the frame comprises at least one stop element configured to limit
the rotational orientation of the retention component relative to the frame; and
wherein the retention component comprises at least one stop element
corresponding to the at least one stop element of the frame, the stop elements
being configured to contact each other to limit the rotational orientation of the
retention component relative to the frame; and
wherein the at least one stop element of the retention component comprises a

recess and the at least one stop element of the frame comprises a protrusion.
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