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(57) Abstract: Eyewear can be provided that comprises at least one lens, at least one earstem, and a retention assembly that intercon­
nects the lens with the earstem. The retention assembly can include an engagement protrusion attached to the lens and a coupling 
mechanism attached to an end of the earstem. The coupling mechanism can include a housing configured to receive the engagement 
protrusion and a lever mechanism being operative to move between open and closed positions for disengaging or engaging with the 
engagement protrusion.
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[0001} This application claims the benefit of U.S. Provisional Application No. 
61/538,068, filed on September 22, 2011. The entire contents of the application identified 
above is incorporated by reference herein and made a part of this specification.

[0002] The present invention relates generally to mounting systems for eyewear, 
and more specifically to methods and apparatuses for mounting and retaining optical lenses.

[0003} 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 provide a variety of functional improvements, such 
as maximizing interception of peripheral light, reducing optical distortion and increasing the 
wearer's comfort level, compared to previous active sport eyewear.

[0004} A continuing objective in the field of high quality eyewear, particularly that 
is intended for use in high speed action sports, is minimizing distortion introduced by the 
eyewear. Distortion may be introduced by any of a variety of influences, such as poor 
construction materials for the optical portion of the lens and inferior polishing and/or molding 
techniques for the lens, in addition, optical distortion can result from the interaction of the lens 
with the frame, such as changes in the shape of the lens orbital or poor orientation of the lens 
with respect to the wearer’s normal line of sight.

[0005] Eyeglass systems which use a polymeric or metal wire frame are especially 
susceptible to bending and flexing due to a variety of environmental causes such as impact, 
storage-induced forces, forces resulting from the assembly process of the eyewear, and 
exposure to sunlight and heat. Flexing of the lens or uncontrolled deviation of the orientation 
of one lens with respect to the other or with respect to the earstems can undesirably change the 
optical characteristics of the eyeglasses, whether the optical lens is corrective (prescription) or 
noncorreetive.

[0006} Additionally, many eyewear systems are assembled in which the lens is 
retained using an interference fit. Dual lens eyewear comprises a frame having a pair of 
orbitals that support lenses of the eyeglasses. The flame is usually formed as a single 
component that is later hingedly attached to left and right earstems that allow the eyeglasses to 

be worn by a user. In some cases, the left and right orbitals generally continuously .surround 
the respective left and right lenses. In order to accommodate the lenses in tire orbitals of the

„ i .
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frame, the orbitals may include a groove that runs within the perimeter of the orbital, The 
bottom of the groove is generally formed to match the perimeter geometry of the lens. During 
assembly of the eyeglass, the lens is forcibly inserted into the groove of the orbital to produce a 
very tight interference fit. Unfortunately, that deformation can produce optical distortions or 
other unwanted stresses on the lenses.

[0007] A 'further consideration in eyeglass design is the ease of interchangeability 
of the lens. In dual lens eyeglasses having a continuous annular orbital, for example, removal 
of the lens such as for replacement is difficult and often impossible for the end user. 
Accordingly, there remains a need for further improvement in various aspects of eyeglass lens 

retention assemblies.
(0007A] According to a first aspect of the present invention, there is provided 

eyewear comprising at least one lens; at least one earstem and a retention assembly 

comprising an engagement protrusion attached to the lens and a coupling mechanism 

attached to an end of the earstem, the engagement protrusion configured to be fixed 

relative to the lens, the coupling mechanism comprising a housing configured to receive 

the engagement protrusion; a lever mechanism being operative to move between open and 

closed positions for disengaging or engaging with the engagement protrusion and a biasing 

mechanism configured to urge the lever mechanism at least into a closed position,

[0007B] According to a second aspect of the present invention, there is provided 

eyewear comprising at least one lens; at least one earstem and a retention assembly 

configured to releasably secure the tens relative to the earstem comprising an engagement 

protrusion attached to the lens and a coupling mechanism attached to an end of the 

earstem, the engagement protrusion being fixed relative to the lens, the coupling 

mechanism comprising a housing configured to receive the engagement protrusion; a lever 

mechanism configured to rotate about a fixed axis of rotation between open and closed 

positions for disengaging or engaging with the engagement protrusion and a biasing 

mechanism configured to urge the lever mechanism at least into a closed position.

[0008] Several advantageous features can be present in embodiments of eyewear, 
such as an eyeglass or goggle, that incorporates one or more of the features disclosed herein. 
While these features may be illustrated with regard to a unitary lens eyeglass, these features
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can also be incoipofated into dual lens eyewear or into a goggle. Accordingly, the 
present discussion and embodiments are intended to illustrate features that can be applied to 
dual or unitary lens eyeglasses or goggles, although illustration and discussion will be shown 
for unitaiy lens eyeglasses for the sake of brevity. Thus, goggle embodiments can be provided 
which include the advantageous features disclosed herein. As used herein, in accordance with 
the customary understanding in this art, the term “eyeglass” and similar terms include products 
with glass or non-glass lens that are corrective or non-corrective.

-2A
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[0009] Further, a continuing objective in the field of high performance 

eyewear, particularly for eyewear which is intended for use in high-speed action sports or 

military applications, is ballistic resistance and lens stability. Various improvements have 

been made that enable a wearer to quickly modify eyewear 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. In some embodiments disclosed herein, additional support can be 

provided to a replaceable or removable lens in order to enhance the ballistic resistance 

and lens stability of an eyeglass or goggle. Some examples of support features are shown 

in Applicants’ U.S. Patent Application Publication No. 2010/0085533, published on April 

8, 2010, now U.S. Patent 7,954,942, issued on June 7, 2011, the entirety of which is 

incorporated herein by reference. Further examples of support features are shown in 

Applicants’ copending U.S. Patent Application Publication No. 2011/0007262, published 

on January 13, 2011, U.S. Application Serial No. 13/020,747, riled on February 3, 2011, 

and U.S. Application Serial No. 13/051,913, filed on March 18, 2011, the entireties of 

each of which are incorporated herein by reference.

[0010] In some embodiments, at least in part, a durable eyeglass or goggle 

design can enable the lens to be secured with an earstem of the eyeglass or goggle using 

one or more retention assemblies or devices. Further, a lens of the eyeglass or goggle can 

comprise corresponding engagement features that enable the lens to be coupled to the 

earstem.

[0011] Some embodiments can advantageously securely retain the lens relative 

to the frame while generally preserving optimal optical characteristics (e.g., without 

undermining, diminishing, or ruining the optical characteristics of the lens). For example, 

the lens can be secured to and/or supported by the frame in a manner that generally 

preserves the as-molded geometry of the lens. Moreover, embodiments disclosed herein 

can advantageously provide an eyeglass or goggle in which the lens can be easily removed 

and replaced by the wearer while enabling the wearer to mount the lens while providing 

superior ballistic resistance and lens stability.

[0012] To achieve some of the above-noted benefits, some embodiments 

provide an eyeglass or goggle eyewear that can support at least one lens in a field of view 

of a wearer. The eyewear can comprise retention means for securing the lens relative to 

the earstems. The retention means can comprise one or more retention assemblies. The

3
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retention assembly can comprise a stationary or passive retention mechanism and/or a movable 
or active retention mechanism for securing the lens relative to the earstem.

[0013] Further, some embodiments of a retention assembly can comprise one or 
more lenses having at least one engagement portion. The engagement portion(s) of the lens 
can have a shape that is generally complimentary to a corresponding retention mechamsni(s), 
engagement structure(s), or restraining portion(s) of the earstem so that the lens and the 
earstem can closely fit together. For example, the engagement portion(s) of the lens can 

comprise a recess, protrusion, aperture, detent, peripheral cutout, or other engageable structure. 
The retention mechanism(s), engagement structure(s), or restraining portion(s) of the earstem 
can engage the engagement portion(s) of the lens for securing the lens relative to the earstem.

[0014] For example, in a unitary lens embodiment, retention mechanisms can 
interact with opposing sides or ends of the lens(es). For example, one of the retention 
mechanisms of the lens can be located along a lateral side of the lens and can form a coupling 
between the lens and an earstem of the eyeglass. The retention mechanism of each earstem can 
be disposed along an anterior end of the earstem and can be configured to receive, engage 
with, and/or be received by a respective retention mechanism of the lens. The retention 
assembly can restrain one or more degrees of freedom of movement of the lens rela tive to the 
earstem.

[0015] In some embodiments, die earstem can comprise a movable or active lens 
retention mechanism.. The active lens retention mechanism can be configured as a lever or 
latch device for engaging an engagement portion of the lens to secure the lens relative to the 
earstem. The latch device can comprise an engagement structure that is movable between a 
disengaged position and an engaged position for engaging with the retention mechanism or 
engagement portion of the lens. The engagement structure of the latch device can directly or 
indirectly engage with the retention mechanism or engagement portion of the lens.

[0016] The present invention will now be described, by way of non-limiting 
example only, with reference to the accompanying drawings, in which:

[0017] Figure 1 Is a front perspective view' of an eyeglass in accordance with an 
embodiment of the present invention;

[0018 ] Figure 2 is a rear perspective view of the eyeglass of Fi gure 1;
[0019] Figure 3 is a front elevational view of die eyeglass of Figure i wherein an 

earstem thereof is detached from the lens;

-4-
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[0020| Figure 4A is a front elevational view of a retention assembly, according to 
an embodiment;

[0021] Figure 4B is a side elevational view of the retention assembly shown in 
Figure 4A;

[0022] Figure 5 is a front perspective view of an engagement protrusion attached 
to a lens of the retention assembly of Figure 4A, in accordance with an embodiment;

[0023] Figure 6A is a side view of the engagement protrusion of Figure 5;
[0024] Figure 6B is a front view' of the engagement protrusion of Figure 5;
[0025] Figure 6C is a. top view of the engagement protrusion of Figure 5;
[0026] Figure 7A is a front perspective view of a coupling mechanism of tire

retention assembly of Figure 4A, in accordance with an embodiment;
[0027] Figure 7B is a rear perspective view' of the coupling mechanism of Figure 

7A;
[0028] Figure 7C is a cross-sectional top view of the coupling mechanism of 

Figure 7A taken along section lines 7C-7C of Figure 7A;
[0029] Figure 8A is a front perspective view of a housing of the coupling 

mechanism of Figure 7A, in accordance with an embodiment;
[0030] Figure 8B is a rear perspective view' of the housing of Figure 8A;
[0031] Figure 8C is a cross-sectional top view of the housing of Figure 8A taken

along section lines 8C-8C of Figure 8A;
[0032] Figure 8D is a perspective view of the cross-section of the housing shown 

in Figure 8C;
[0033] Figures 9A-C are front and rear perspective and top view's of a lever 

mechanism of the retention assembly of Figure 4A, according to an embodiment;
[0034] Figures 10A-B are front and rear perspective views of a biasing mechanism 

of the retention assemblyof Figure 4A, according to an embodiment;
[0035] Figures 11 A-B are perspective and cross-sectional view's of the retention 

assembly wherein the lever mechanism is in an open position, according to an embodiment;
[0036] Figures 12A-B are perspective and cross-sectional views of the retention 

assembly wherein the lever mechanism is in a semi-closed position, according to an 
embodiment;

[0037] Figures 13 A-B are perspective and cross-sectional view's of the retention 
assembly wherein the lever mechanism is in a closed position, according to an embodiment;

- 5 -
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[0038] Figure 14 is a perspective view of another embodiment of a retention 
assembly;

[0039] Figures 15 A-B are perspective and side views of an engagement protrusion
of the retention assembly of Figure 14, according to an embodiment;

[0040] Figures 16A-C are front and rear perspective and cross-sectional views of a 
coupling mechanism of the retention assembly of Figure 14, according to an embodiment;

[0041] Figure 17 is a cross-sectional perspective view of the retention assembly 
shown in Figure 14 taken along seetion lines 17-17 of Figure 14, wherein the coupling 
mechanism is in an engaged position, according to an embodiment;

[0042] Figure 18 is a perspective view of the engagement protrusion and biasing 
mechanism of the retention assembly of Figure 14, according to an embodiment;

[0043] Figure 1.9 is a perspective view of another embodiment of a retention 
assembly;

[0044] Figures 20A-B are perspective and side views of an engagement protrusion 
of the retention assembly of Figure 19, according to an embodiment;

[0045] Fi gures 21A-C are front and rear perspective and cross-sectional views of a
coupling mechanism of the retention assembly of Figure 19, according to an embodiment;

[0046] Figure 22 is a. cross-sectional perspective view of the retention assembly 
shown in Figure 19 taken along section lines 22-22 of Figure 19, wherein the coupling 

mechanism is in an engaged position, according to an embodiment;
[0047] Figure 23 is a perspective view of the engagement protrusion and biasing 

mechanism of the retention assembly of Figure 19, according to an embodiment;
[0048] Figure 24 is a perspective view of vet another embodiment of a retention 

assembly;
[0049] Figures 25 A-B are perspective and side views of an engagement protrusion 

of the retention assembly of Figure 24, according to an embodiment;
[0050] Figures 26A-C are front and rear perspective and cross-sectional views of a 

coupling mechanism of the reten tion assembly of Figure 24, according to an embodiment;
[0051] Figure 27 is a cross-sectional perspective view of the retention assembly 

shown in Figure 24 take» along section lines 27-27 of Figure 24, wherein the coupling 
mechanism is in an engaged position, according to an embodiment; and

-b-
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[0052] Figure 28A-B are a perspective and perspective cross-sectional views of 
the lever mechanism and biasing mechanism of the retention assembly of Figure 24, according 
to an embodiment.

[0053] 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 invention 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 systems. 
Further, although embodiments disclosed herein can be used with eyeglasses, such 
embodiments can also be used with goggles. Embodiments are illustrated and discussed 
generally with respect to dual lens eyeglasses for sake of brevity, though such embodiments 
can be used with unitary or dual lens eyeglasses or goggles.

[0054] Further, although particular embodiments may be disclosed or shown in the 
context of frameless eyewear (eyeglasses or goggles) having a unitary lens, such embodiments 
can be used with frames having either lull or partial orbitals. Further, although the mounting 
mechanisms or retention assemblies disclosed herein are shown as attaching an earstem to a 
lens, embodiments of these mechanisms or assemblies can be used to interconnect one or more 
components of the eyewear, such as lens(es), earstems, frames, and other components. 
Retention components and structures in accordance with embodiments disclosed herein can 
also be utilized to interconnect one or more components of the eyewear, such as earstems 
ahd/or frame components of the eyewear. The retention assemblies may be utilized either as 
the primary connector or as a secondary connector for cooperation with another retention 
assembly or system. Furthermore, various applications of such embodiments· and 
modifications thereto are also encompassed by the general concepts described herein.

[0055] Figures I-28B illustrate embodiments of the present invention. Figure 1 is 
a front perspective view of an eyeglass 10 in accordance with an embodiment of the present 
invention. Figure 2 is a rear perspective view of the eyeglass 10. .As illustrated, the eyeglass 
can have a unitary lens 12 and a pair of earstems 14, 16. The earstems 14, 16 can be 
removably attached to the lens 12 using respective retention mechanisms 20,22. The retention 
mechanisms 20, 22 can be used to interchange one unitary lens for another unitary lens in 
order to allow the wearer to customize the look and feel of the eyeglass 10. Additionally, one 
or more different nosepieces (not shown) can be coupled to and interchanged with the 
nosepiece opening of the lens.

- / -
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[0056] As shown in Figure 3, the retention assembly 22 can allow the earstem 16 
to be decoupled from the lens 12. Figures 4A-B are enlarged elevational views of the retention 
assembly 22, according to an embodiment. As illustrated, the retention assembly 22 can 
comprise a coupling mechanism 30 that comprises a housing 32, a lever mechanism 34, an 
engagement protrusion 36, and in some embodiments, a biasing mechanism (not shown). The 
lever mechanism 34 can be rotatably mounted relative to the housing 32. The coupling 
mechanism 30 can be attached to an anterior end of the earstem 16. The engagement 
protrusion 36 can be mounted onto a lateral portion of the lens 12, The coupling mechanism 
30 can be configured to receive and engage with the engagement protrusion 36. in some 
embodiments, the housing 32 of the coupling mechanism 30 can be configured to comprise an 
opening 50 that is configured to allow the engagement protrusion 36 to be removably inserted 
into the opening 50 and to engage with the housing 32. Features of the engagement between 
the engagement protrusion 36 and the coupling mechanism 30 are illustrated and discussed 
further herein.

[0057] Figure 5 is a front perspective view of the engagement protrusion 36 
attached to the lens 12. As illustrated in Figures 6A -C, the engagement protrusion 36 can 
comprise a generally wedge-shape as seen from a top view and a generally wedge-shape as 
seen from a side view. Figure 6A illustrates that a leading edge 60 can be inclined in order to 
provide an undercut section that can be engaged by a corresponding shape of the opening 50 of 
the housing 32 . Figure 6B also illustrates that l ateral sides 62 of the

8 -
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protrusion 36 can also be inclined to provide an undercut section that can be engaged by a

corresponding shape of the opening 50 of the housing 32. Some embodiments of the

protrusion 36 can be configured such that the shape and configuration of the protrusion 36

need not incorporate wedge or undercut portions.

[0058] In accordance with some embodiments, such as those illustrated in 

Figures 5-6C, the shape of the engagement protrusion 36 can allow the engagement 

protrusion 36 to be easily inserted into a corresponding opening 50 of the housing 32. 

Further, in some embodiments, the engagement protrusion 36 can comprise an 

interlocking portion 64. The interlocking portion 64 can define an overhanging edge that 

can be interconnected with a corresponding hook or engagement portion of the lever 

mechanism, in accordance with some embodiments discussed further herein.

[0059] Figure 7A is a front perspective view of the coupling mechanism 30. 

The lever mechanism 34 can be rotatably mounted relative to the housing 32 in order to 

allow the lever mechanism 34 to be moved between open and closed positions. In some 

embodiments, the lever mechanism 34 can also be slidably mounted relative to the 

housing 32. Thus, rotational and sliding movements can be performed by a single 

mechanism of the retention assembly 22.

[0060] For example, a locking tab 74 of the lever mechanism 34 can be 

slidably and rotatably mounted to enable engagement or disengagement of the coupling 

mechanism 30 with the engagement protrusion 36. The movement of the locking tab 74 

can allow the engagement protrusion 36 to be securely engaged on a plurality of edges or 

faces in order to securely mount the earstem 16 relative to the lens 12.

[0061] For example, as illustrated in Figure 7B, the housing 32 can comprise a 

slot 70 and the lever mechanism 34 can be rotatably coupled relative to the housing 32 to 

define an axis of rotation 72. The slot 70 is not essential and can be omitted in some 

embodiments. The presence of the slot 70 can aid in the assembly of some embodiments 

that use a pin to rotatably interconnect the lever mechanism 34 relative to the housing 32.

[0062] The axis of rotation 72 (whether defined by a pin, protrusions, or other 

means for rotatably coupling the lever mechanism 34 relative to the housing 32) can be 

slidable within the housing 32 in order to allow the lever mechanism 34 to be rotatable 

and slidable relative to an interior or engagement cavity 76 of the housing 32.

[0063] In the illustrated embodiment, the coupling mechanism 30 can further 

comprise a sliding or locking mechanism 80 that can be disposed within the engagement

9
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cavity 76 of the housing 32 and can urge the lever mechanism 34 to a given position

relative to the engagement cavity 76 of the housing 32. In some embodiments, the sliding

or locking mechanism 80 can comprise a biasing mechanism 82, such as the spring, that

urges an interconnecting block 84 toward an extended position. The interconnecting

block 84 can provide a rotational coupling with the lever mechanism 34.

[0064] In some embodiments, the interconnecting block 84 can also comprise 

one or more of alignment grooves or structures 86 that allow the interconnecting block 84 

to provide a linear sliding movement of the lever mechanism 34. In some embodiments, 

the interconnecting block 84 can also serve to maintain the alignment of the axis 72 with 

the engagement cavity 76.

[0065] In some embodiments, the coupling mechanism 30 can also comprise a 

pin or protrusion that rotatably couples an anterior end of the interconnecting block 84 

with a posterior end of the lever mechanism 34 and with the slot 70 or a corresponding 

protrusion or recessed within the engagement cavity 76. In such embodiments, the 

alignment of the lever mechanism 34 and the sliding or locking mechanism 80 can be 

maintained relative to the engagement cavity 76 of the housing 32 during sliding 

movement thereof. For example, the pin or protrusion can comprise a separately-formed 

elongate pin that extends through apertures formed in the interconnecting block 84, the 

lever mechanism 34, and one or more slots of the housing 32. However, one or more 

protrusions can be formed on the interconnecting block 84, the lever mechanism 34, 

and/or the housing 32 that can be rotatably coupled with the interconnecting block 84, 

lever mechanism 34, and/or the housing 32. Various combinations and configurations can 

be developed using these teachings.

[0066] Figure 7C is a cross-sectional top view of the coupling mechanism of 

Figure 7A taken along section lines 7C-7C of Figure 7A. The embodiment of Figure 7C 

can slide as shown by the arrows 90 or rotate as shown by the arrows 92. Such movement 

of the lever mechanism 34 can enable the locking tab 74 of the lever mechanism 34 to 

slide over the interlocking portion 64 of the engagement protrusion 36, rotate, and slide 

under the interlocking portion 64 to engage with the engagement protrusion 36. This 

interaction between the lever mechanism 34 and the engagement protrusion 36 can allow 

the earstem 16 two withstand significant forces from all directions, and especially lateral 

forces that would tend to dislodge or disengage the coupling mechanism 30 from the 

engagement protrusion 36.

10
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[0067] Figures 8A-D illustrate various views of an embodiment of the housing 

32. These figures illustrate an exemplary configuration of the engagement cavity 76 

having a slot 70 disposed at upper and lower ends of the engagement cavity 76. Further, a 

pair of alignment protrusions 86 are also illustrated. In addition, an anterior end 100 of 

the housing 32 can define an opening 102 configured to receive the engagement 

protrusion 36 therein.

[0068] As illustrated, and some embodiments, the opening 102 can be wedge­

shaped and comprise one or more sloped surfaces 104 that can interact with one or more 

sloped surfaces of the engagement protrusion 36. The wedge shape of the opening 102 

can allow the engagement protrusion 36 to be easily inserted or removed from the opening 

102. Further, the interaction of the sloped surfaces of the engagement protrusion 36 and 

the surfaces 104 can constrain the movement of the engagement protrusion 36 relative to 

the housing 32. Furthermore, the opening 102 and the engagement protrusion 36 can also 

be configured to comprise one or more straight edges, notches, or other distinctive shapes 

that prevent rotational movement of the engagement protrusion 36 while received within 

the opening 102.

[0069] Thus, in some embodiments, the interaction between the engagement 

protrusion 36 and the opening 102 can be sufficient to constrain all but one degree of 

movement of the engagement protrusion 36 relative to the housing 32. As discussed 

herein, various embodiments of a locking device are provided using a lever mechanism 

that can constrain the final degree of movement of the engagement protrusion 36 relative 

to the housing 32 such that an earstem can be securely mounted relative to the lens. As 

noted herein, embodiments of the coupling or retention mechanisms disclosed herein can 

be used not only between the earstem and a lens, but can also be used between other 

components of eyewear, such as along only a single earstem, on a frame, and relative to 

portions of the eyewear, such as between the lens(es), frame, earstem, or other 

components of an eyeglass or goggle.

[0070] Figures 9A-C are front and rear perspective and top views of the lever 

mechanism 34, according to an embodiment. As illustrated, the lever mechanism 34 can 

comprise a handle portion 120, an aperture 122, and a locking tab 74. The handle portion 

120 can be used to rotate the lever mechanism 34 in order to adjust the position of the 

locking tab 74 relative to the engagement protrusion 36. In the illustrated embodiment,
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the aperture 122 can be configured to receive a pin their through in order to facilitate

rotation and/or sliding movement of the lever mechanism 34 relative to the housing 32.

[0071] Figures 10A-B are front and rear perspective views of an embodiment 

of the interconnecting block 84 of the sliding or locking mechanism 80. As illustrated, 

the interconnecting block can comprise a pair of apertures 130 configured to rotationally 

couple the interconnecting block 84 relative to the lever mechanism 34 of the coupling 

mechanism 30. The interconnecting block 84 can comprise a pair of alignment recesses 

132 that can interact with the alignment grooves or structures 86 of the housing 32 to 

facilitate sliding movement of the interconnecting block 84 relative to the housing 32. 

Additionally, the interconnecting block can comprise an engagement portion 134 for 

interconnecting with a biasing means, such as a coil spring, leaf spring, the deflectable 

biasing member, or other structure that can resiliently urge the interconnecting block 84 

toward an extended or contracted position within the housing 32. In some embodiments, 

the biasing means can provide double or dual position biasing, urging the interconnecting 

block 84 away from an intermediate position. Thus, in some embodiments, the 

interconnecting block 84 can urge the lever mechanism 34 towards the open position or 

the closed position, but can intend to resist maintaining an intermediate closed position. 

In some embodiments, the interaction between the locking tab of the lever mechanism and 

the engagement protrusion and also tend to urge the lever mechanism towards either the 

open or closed position.

[0072] Figures 11A-13B illustrate various views of the retention assembly 22 

during engagement and movement of the lever mechanism 34 relative to the protrusion 

36. Figures 11A-B are perspective and cross-sectional views of the retention assembly 22 

in which the lever mechanism 34 is in an open position. Figures 12A-B are perspective 

and cross-sectional views of the retention assembly 22 in which the lever mechanism 34 

is in a semi-closed position. Figures 13A-B are perspective and cross-sectional views of 

the retention assembly 22 in which the lever mechanism 34 is in a closed position.

[0073] In accordance with the embodiment illustrated in these figures, the 

locking tab 74 of the lever mechanism 34 can engage with an interlocking portion 64 of 

the engagement protrusion 36 by completing a rotational and sliding movement illustrated 

between the open and closed positions. For example, in Figured 11B, the locking tab 74 

can initially encounter resistance to rotation as the tab is urged in the direction of arrow 

160. Accordingly, the lever mechanism 34 must slide in the direction of the arrow 162,
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thus forcing the biasing mechanism 82 of the sliding or locking mechanism 80 into a 

compressed configuration. Once the lever mechanism 34 slides a sufficient amount, as 

shown in Figure 12B, the locking tab 74 can rotate in the direction of arrow 164 until 

passing the interlocking portion 64 of the engagement protrusion 36. Once the locking 

tab 74 rotates a sufficient amount to pass the interlocking portion 64, the lever mechanism 

34 is urged in a direction of the arrow 166 until the locking tab 74 and the interlocking 

portion 64 are engaged with each other.

[0074] In some embodiments, the engagement of the locking tab 74 and the 

interlocking portion 64 can be facilitated by cooperating or complementary recesses and 

protrusions, as shown in the illustrated embodiment. The locking tab 74 and the 

interlocking protrusion 64 can each comprise one or more interlocking structures that 

enable secure engagement between these components. Accordingly, the interaction 

between the locking tab 74 and the interlocking protrusion 64 can securely retained the 

engagement protrusion 36 relative to the coupling mechanism 30. In some embodiments, 

this engagement can restrict a final degree of movement between these components. 

Further, the interaction between the locking tab 74 and the interlocking protrusion 64, as 

shown in the illustrated embodiment, can be such that the lever mechanism 34 cannot be 

rotated once the locking tab 74 and the interlocking protrusion 64 are engaged with each 

other. For example, in order to disengage the locking tab 74 and the interlocking 

protrusion 64, the lever mechanism 34 would need to slide against the biasing force of the 

biasing mechanism 84 until sufficient clearance is provided to rotate the locking tab 74 

until passing the interlocking protrusion 64. Accordingly, such embodiments can 

advantageously prevent unintentional rotation or disengagement of the lever mechanism 

34 during casual use.

[0075] Figures 14-18 illustrate another embodiment of a retention assembly 

200. Figure 14 is a perspective view of the retention assembly 200. The retention 

assembly 200 can comprise a coupling mechanism 202, a lever mechanism 204, an 

engagement protrusion 206, and a sliding or locking mechanism (not shown). The 

engagement protrusion 206 can be attached to a lens 208 or other structure of eyewear.

[0076] Figures 15A-B are perspective and side views of the engagement 

protrusion 206, and Figure 18 is a rear perspective view of the engagement protrusion 206 

illustrating a sliding or locking mechanism 210 integrated into the engagement protrusion 

206 they can facilitate engagement between the engagement protrusion 206 and the lever
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mechanism 204. The structure and configuration of the engagement protrusion 206 can 

be similar to that of the engagement protrusion 36 discussed above. Accordingly, such 

features are incorporated herein by reference and will not be repeated for brevity. In 

contrast to the embodiment of the engagement protrusion 36 discussed above, the 

engagement protrusion 206 can be configured such that the sliding mechanism 210 is 

integrated into the engagement protrusion 206. As illustrated, the sliding mechanism 210 

can move relative to the engagement protrusion 206 in the direction of the arrow 220.

[0077] Figures 16A-C are front and rear perspective and cross-sectional views 

of an embodiment of the coupling mechanism 202. The coupling mechanism 202 can 

comprise a housing 230 and the lever mechanism 204. As illustrated, the lever 

mechanism 204 can be rotatably coupled to the housing 230. In contrast to the 

embodiment of the retention mechanism 22 discussed above, the lever mechanism 204 

can define a fixed rotational axis 236. Thus, rotational and sliding movements can be 

performed by different mechanisms of the retention assembly 200.

[0078] For example, Figure 17 illustrates a cross-sectional perspective view of 

the retention assembly 200 in which the coupling mechanism 202 is in an engaged 

position. Similar to the embodiment discussed above, the locking mechanism 204 can 

comprise a locking tab 240 configured to engage with an interlocking portion 242 of the 

engagement protrusion 206. In order to attach the coupling mechanism 202 onto the 

protrusion 206, the engagement protrusion 206 is initially inserted into an engagement 

cavity of the housing 230 with the lever mechanism 204 in an open position (not shown). 

Thereafter, the lever mechanism 204 is rotated to be closed position (as shown in Figure 

17) and the locking tab 240 contacts the interlocking portion 242 in order to urge the 

interlocking portion 242 into a collapsed position such that the lever mechanism 204 can 

rotate towards the close position.

[0079] Figure 19 is a perspective view of another embodiment of a retention 

assembly 300. Figures 20A-B are perspective and side views of an engagement 

protrusion 306 of the retention assembly 300, according to an embodiment. Figures 21A- 

C are front and rear perspective and cross-sectional views of a coupling mechanism 302 

of the retention assembly 300, according to an embodiment. Figure 22 is a cross-sectional 

perspective view of the retention assembly 300, which illustrates the configuration, 

interconnection, and movement of the components of the retention assembly 300, 

according to an embodiment. Figure 23 is a perspective view of the engagement

14



WO 2013/044146 PCT/US2012/056727

protrusion 306 and the sliding or locking mechanism 310 of the retention assembly 300,

according to an embodiment.

[0080] As illustrated, the function and operation of the retention assembly 300 

can provide a secure engagement between a lens 308 and the retention assembly 300 in 

order to securely fasten the earstem relative to the lens 308. Notably, the retention 

assembly 300 can be actuated by rotating the lever mechanism 304 in opposite directions 

than required in the retention assembly 200 and the retention assembly 22. Accordingly, 

in order to move the lever mechanism 304 to the closed position, the lever mechanism 

304 would need to be rotated in a posterior direction instead of an anterior direction, as 

with the assemblies 22, 200. As such, for movement in either direction, embodiments can 

be provided in which the configuration of the lever mechanism 304 can be modified to 

allow the locking tab 340 to engage with a corresponding interlocking portion 342 of the 

engagement protrusion 306. Thus, the retention assembly 300 illustrates that the retention 

assembly 22 can be modified such that the lever mechanism can be rotated towards a 

close position by moving the lever mechanism in either an anterior direction or a posterior 

direction, as desired to be designed.

[0081] The retention assembly 300 also illustrates the concept of incorporating 

a sliding or locking mechanism 310 into the engagement protrusion 306, thereby 

separating rotational and sliding movements to separate components instead of a single 

component as discussed above with respect to the retention assembly 22. However, 

sliding and rotational movement need not be required in some embodiments. Thus, in 

embodiments were only rotational movement is provided, the lever mechanism can 

comprise a resilient material that allows the locking tab to deflect during rotation and 

engage with the engagement protrusion once the lever mechanism is in the closed 

position. Further, other embodiments can be provided in which the lever mechanism only 

slides in order to engage with the engagement protrusion.

[0082] Yet another embodiment of a retention assembly is illustrated in 

Figures 24-28B. Figure 24 is a perspective view of a retention assembly 400. Figures 25- 

B are perspective and side views of an engagement protrusion 406 of the retention 

assembly 400, according to an embodiment. Figures 26-C are front and rear perspective 

and cross-sectional views of a coupling mechanism 402 of the retention assembly 400, 

according to an embodiment. Figure 27 is a cross-sectional perspective view of the 

retention assembly 400 in which the coupling mechanism 402 is in an engaged position,

15



WO 2013/044146 PCT/US2012/056727

according to an embodiment. Figure 28A-B are perspective and perspective cross­

sectional views of the lever mechanism 404 and sliding mechanism 410 of the retention

assembly 400, according to an embodiment.

[0083] The retention assembly 400 can be configured such that a biasing 

mechanism is incorporated into the lever mechanism 404. Accordingly, a locking 

function can be performed by a slidable and/or biased structure disposed on or inside the 

lever mechanism 404 which can engage or disengage with an engagement protrusion 406 

of the retention assembly 400. Figures 28A-B illustrate a lever mechanism 404 which 

incorporates a sliding mechanism 410. The sliding mechanism 410 can comprise a 

biasing mechanism and a locking structure 412 that can be urged into engagement with 

the engagement protrusion 406 of the retention assembly 400.

[0084] Accordingly, the retention assembly 400 illustrates that in some 

embodiments, the lever mechanism 404 can be rotated between closed and open positions 

with a sliding mechanism 410 incorporated into the lever mechanism to facilitate 

engagement of the lever mechanism with the engagement protrusion.

[0085] Various embodiments can be provided in which the lever mechanism 

rotates in an anterior or posterior direction in order to reach the closed position. Further, 

the retention assembly can comprise one or more sliding or locking mechanisms that can 

be incorporated into the engagement protrusion, the lever mechanism, and/or the housing 

of the coupling mechanism. In addition, the engagement between a locking tab of the 

coupling mechanism and an interlocking portion of an engagement protrusion can be 

achieved through rotational and/or sliding movement of the locking tab relative to the 

interlocking portion. In some embodiments, the locking tab can be formed on the lever 

mechanism and/or on the sliding and locking mechanism.

[0086] In some embodiments, the lens retention assembly can provide 

excellent ballistic resistance for the lens and the earstems of the eyeglass. The retention 

assembly can be integrated into, carried, or supported by the lens(es) and/or earstems of 

the eyeglass. One or more components of the retention assembly can also be formed as a 

separate part that can be retrofitted onto existing eyewear.

[0087] Embodiments of the eyeglass disclosed herein can tend to ensure that 

the lens does not become transitorily and/or permanently substantially separated from the 

earstems in response to a ballistic event. Further, embodiments of the eyeglass can be 

configured such that a force transmitted to the lens is also generally transmitted to the
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earstems of the eyeglass while substantially maintaining engagement between the lens and the 
earstems. For example, although the lens of such an eyeglass may be damaged (cracked or 
chipped), the lens avoids separating relative to the earstems. This ballistic resistance can 
pro vide excellent protection to the wearer.

[0088] Additionally, the lens retention assembly can comprise a resilient material, 
such as a compressible or flexible material disposed at least along a portion of the lens 
retention assembly. For example, a protrusion, connector, body, or other structure or 
component of the lens retention assembly can be formed from or otherwise include one or 
more resilient materials. As a result, a ballistic event will not tend to result in damage at the 
interconnection between the lens retention assembly and tire lens(es) and/or earstems. in some 
embodiments, a protrusion of the lens retention assembly 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 lens retention assembly, sueh as the projection and/or the 
resilient or flexible material, can have a modulus of elasticity that is less than that of the lens. 
Further, lens retention assembly, such as the projection and/or the resilient or flexible material, 
can have a modulus of elasticity that is less than that of the earstems. Accordingly, at least a 
portion of the lens retention assembly can dampen or absorb force or vibration from a ballistic 
event.

[0089] In some embodiments that comprise a unitary lens, the lens can be engaged 
and/or supported at both lateral sides. For example, a unitary lens may be secured to and/or 
supported by a frame using a first retention assembly on the left side of midline and a second 
retention assembly on the right side of midline.. The retention assemblies can include any of 
the passive or active retention mechanisms disclosed herein. The first retention assembly may 
be positioned on a point that is within the left lateral one third of the length of the lens, 
measured hinge to hinge, The second retention assembly may be positioned on a point that is 
within the right lateral one third of the lens. Typically, the retention assemblies can be 
symmetrically spaced apart along the length of the lens, or as a mirror image across the plane 
of symmetry (anatomical midline).

[0090] Although embodiments of the invention have been disclosed hi the context 
of certain examples, it wall be understood by those skilled in the ait that the present invention 
extends beyond the specifically disclosed embodiments to other alternative embodiments 
and/or uses of the invention and obvious modifications and equivalents thereof. In addition, 
while several variations of the invention have been shown and described in detail, other
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modifications, winch are within the scope of these invention, will he 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 invention. 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 invention. Any embodiment can contain one or 
more features of any of the disclosed embodiments .

[00911 Throughout this specification and the claims which follow, unless the 
context requires otherwise, the word "comprise", and variations such as "comprises" and 
"comprising", will he understood to imply the inclusion of a stated integer or step or group of 
integers or steps but not the exclusion of any other integer or step or group of integers or steps.

[01)92[ The reference in this specification to any prior publication (or information 
derived from it), or to any matter which is known, is not, and should not be taken as an 
acknowledgment or admission or any form of suggestion that that prior publication (or 
information deri ved from it) or known matter forms part of the common general knowledge in 
the field of endeavour to which tills specification relates.
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THE CLAIMS DEFINED BY THE INVENTION ARE AS FOLLOWS;
I. Eyewear comprising; 

at least one lens; 

at least one earstem; and

a retention assembly comprising an engagement protrusion attached to the lens and 

a coupling mechanism attached to an end of the earstem, the engagement protrusion 

configured to be fixed relative to the lens, the coupling mechanism comprising:

a housing configured to receive the engagement protrusion; 

a lever mechanism being operative to move between open and closed

positions for disengaging or engaging with the engagement protrusion; and

a biasing mechanism configured to urge the lever mechanism at least into a

closed position.

2, The eyewear of claim 1, wherein the engagement protrusion comprises an 

interlocking portion configured to interconnect with a corresponding engagement portion 

of the lever mechanism when the lever mechanism is in the closed position to securely 

mount the earstem relative to the lens.

3. The eyewear of claim 1 or 2, wherein die lever mechanism is rotatably mounted 

relative to the housing to allow the lever mechanism to move between open and closed 

positions for disengaging or engaging with the engagement protrusion.

4. The eyewear of claim 1 or 2, wherein the lever mechanism is rotatably and slidably 

mounted relative to the housing to allow the lever mechanism to move between open and 

closed positions for disengaging or engaging with the engagement protrusion.

5. The eyewear of any one of the preceding claims, wherein the coupling mechanism 

further comprises an interconnecting block disposed within the housing and rotatably 

coupled, to both the lever mechanism and housing, wherein the Interconnecting block is 

configured to move between an extended position and a contracted position to provide a 

linear sliding movement of the lever mechanism.
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6. The eyewear of any one of claims 1 to 3, wherein the lever mechanism comprises a 

sliding mechanism, wherein the sliding mechanism comprises the biasing mechanism and 

a locking structure configured to be engaged with the engagement protrusion.

7. The eyewear of any one of the preceding claims, wherein the lever mechanism is 

moveable from the open position towards the closed position in an anterior direction.

8. Eyewear comprising: 

at least one lens;

at least one earstem; and

a retention assembly configured to releasably secure the lens relative to the earstem 

comprising an engagement protrusion attached to the lens and a coupling mechanism 

attached to an end of the earstem, the engagement protrusion being fixed relative to the 

lens, the coupling mechanism comprising:

a housing configured to receive the engagement protrusion; 

a lever mechanism configured to rotate about a fixed axis of rotation

between open and closed positions for disengaging or engaging with the 

engagement protrusion; and

a biasing mechanism configured to urge the lever mechanism at least into a 

closed position.

9, The eyewear of claim 8, wherein the lever mechanism is rotatable from the open 

position towards the closed position in an anterior direction,

10, The eyewear of claim. 8 or 9, wherein the engagement protrusion comprises an 

interlocking portion configured to interconnect with a corresponding engagement portion 

of the lever mechanism when the lever mechanism is in the closed position to securely

mount the earstem relative to the lens.
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11. The eyewear of any one of claims 3 to KT wherein, the lever mechanism comprises 

a locking tab and a resilient material, wherein the resilient material allows the locking tab 

to deflect during rotation and engage with the engagement protrusion when the lever 

mechanism is in the closed position.

12. The eyewear of any one of claims 8 to 11, wherein the engagement protrusion 

comprises a wedge shape and an opening of the housing is configured to receive the 

engagement protrusion.

The eyewear of any one of claims 1 to 7, wherein the eyewear is configured to be

frameless.

14. 'The eyewear of claim 2, wherein the engagement portion of the lever mechanism is 

configured to slide over the interlocking portion and rotate to tire closed position to 

securely mount the earstem relative to the lens.

15. The eyewear of any one of Claims 9 to 12, wherein the eyewear is configured to be 

ffameless.

16. The eyewear of claim KT wherein the engagement portion of the lever mechanism 

is configured to slide over the interlocking portion and rotate to the closed position to 
securely mount the earstem relative to the lens.

-21
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