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(57) Abstract: An eyeglass (10) is provided for component weight without reducing the overall structural integrity of the eyeglass
& (10), and for allowing adjustability of the eyeglass (10) to optimize optical and protective qualities during activities having differing
& head angles and primary lines of sight. The eyeglass (10) can comprise a lens (12), a frame (14), and a nosepiece (18). The frame
14 can have opposing terminals (30) and an upper groove (32) extending at least partially along the frame (14) and a downwardly
O extending post (34). The nosepiece (18) can have a mounting component (42) extending upwardly to engage the post (34), and the
lens (12) can be cooperatively retained between the frame 14 and the nosepiece (18). Sets of corresponding nose pieces and lenses
are provided, 1o optimize the eyeglasses for different primary viewing axes in the vertical plane.
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OAKLY1.299VPC PATENT
SPORTS-SPECIFIC SHIELD

BACKGROUND

[0001] The f)resent invention relates generally 1o eyeglasses, and more particularly
to a uniquely configured eyeglass shield that permits a wearer to adjust a frame thereof to
provide a variety of vertical viewing angles for specific sporting applications. As discussed
in greater detail below, embodiments of the present invention provide a sports-specific shield
which can be selectively adjusted by the wearer in order to customize the configuration and
fit of the eyeglass shield for beneficial use in specific activities, without requiring the use of
tools. The resulting eyeglass shield can therefore be utilized in demanding sporting situations
that require either a heads-up or heads-down posture of thé wearer, such as competitive
running, driving, skiing, or bicycle racing.

[0002] Eyeglasses, and sunglasses in particular, have long been designed with the
general objective of blocking the sun or other sources of bright light from one’s eyes. Over
time, various features and advancements in this technology have been developed. The
evolution of numerous designs of dual and unitary lens glasses initially differed essentially
only in aesthetic features. However, eyeglass and lens designs have further developed in
response to various optical considerations such as optical clarity, resolution, field of vision,
refraction, and other such qualities. Typically, the optical qualities of the lens are best when
the wearer’s line of sight (LOS) extends in parallel to the optical center line (OCL) the lens.

{0003} Although these advancements in eyeglass technology have provided
substantial benefits for eyeglass wearers participating in a broad range of activities, several
sporting activities often require the wearer to assume body postures that displace the wearer’s
LOS particularly in the vertical plane from consistently being aligned with the OCL of
particular lens. In addition, unique facial structures and geometries can result in different fits
that similarly prevent different wearers from commonly enjoying the superior optical
characteristics of a given eyeglass.

[0004] Many sporting activities may bc characterized as requiring the user to
assume either a heads-up or a heads-down posture. In the heads-up posture, which is

illustrated in accompanying Figure 6A, a wearer’s head is in a generally upright vertical
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position directly above the shoulders. Thus, the OCL of the eyeglass lenses and the wearer’s
LOS tend to be aligned parallel and point more or less straight ahead. Activities such as
running, driving, and the like, tend to encourage a heads-up posture of the wearer.

[0005] In the heads-down posture, a wearer assumes a generally forward-leaning
posture with the head extending forwardly of the torso, shown generally in Figure 6B. In the
heads-down posture, the head is tucked in an aerodynamic position with the OCL of the
eyeglass lens typically being directed at the ground in front of the wearer; while the LOS is
angularaly displaced upwardly with respect to the long. Thus, in order to optimize forward
vision the wearer must lift their head upwardly from the racing posture, in order to bring their
LOS into parallel with the OCL. The racing posture also brings the LOS high enough on
conventional lenses that the upper frame can limit the field of view in the vertical plane.
Activities such as bicycle racing and others commonly require the wearer to assume a heads-
down posture for long periods of time.

[0007]) Finally, unique facial geometries can prevent some wearers from enjoying
superior optical characteristics of a given frame and lens system. A given pair of eyeglasses
often fits differently on different wearers due to differences in facial structure. As a result,
some wearer’s straight-ahead LOS may not pasé through the lens in parallel with the OCL.
For example, an eyeglass that has been designed to fit a majority of wearers may nevertheless
sit too high or too low on certain wearers depending on the structure and geometry of their
nose and face. Therefore, the facial structure, as well as the particular activity in which the
wearer is engaged, can cause the eyeglass have a particular fit on the wearer that prevents

optimal vertical alignment of the OCL of the lens with the desired LOS of the wearer.

SUMMARY
{0008} In light of the above-mentioned deﬁciencies of eyeglass design, there is a
need in the art for an improved eyeglass that allows a wearer to adjust the fit and/or optical
orientation of the eyeglass depending on the activity in which the wearer is involved.
Further, there is a need in the art for an eyeglass that can be adjusted to provide superior
optical qualities that in a variety of eyeglass configurations. There is a need in the art for an
adjustable eyeglass that allows the wearer to align their desired LOS with respect to the OCL

of the lens and that can be used in both heads-up and heads-down activities. Furthermore,
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there is a need in the art for an eyeplass that can be adjusted by the wearer without tools and
provides superior frontal impact resistance. Finally, there is a need in the art for an adjustable
eyeglass that can be easily modified by the wearer for specific activities that is lightweight,
structurally durabie, and that provides easy and quick assembly and disassembly, and
sufficient protection of the eyes, even in a bicycle racing posture.

[0009] Accordingly, in an embodiment, an eyeglass is provided for minimizing
component structural integrity and component weight without reducing the overall structural
integrity of the eyeglass. The eyeglass can comprise a unitary lens, a frame, and a nosepiece.
The lens can have an upper edge and a lower edge. The upper edge can have lateral indents
formed at opposing ends thereof, and the lower edge can have a nosepiece opening formed
therein.

10010} The frame can have opposing terminals and an upper groove extending at
least partially along the frame. The upper groove can be sized and configured to receive the
upper edge of the lens with the lateral indents of the lens being receivable into the opposing
terminals of the frame. Further, the upper groove can have a cross-sectional area defined by a
depth and width of the upper groove. Additionally, the frame can further have a post
extending downwardly from a central portion of the frame.

[0011]  The nosepiece can have a bridge and a mounting component extending
upwardly from the bodge. The noscpiece can have a lower gro;)ve cxtending at least partially
across the bridge, and the lower groove can be sized and configured such that the lower edge
of the lens is recejvable therein. The mounting component can be attachable to the post for
attaching the nosepiece to the frame. In such an embodiment, the cooperativé engagement of
the frame to the nosepiece can retain the lens therebetween for minimizing the cross-section
of the upper groove without compromising overall lens retention and the overall structural
integrity of the eyeglass. For example, the transverse cross-sectional area of the upper groove
can be less than approximately 0.05 square inches and in some embodiments no greater than
aboutA 0.02 square inches. Further, a maximum thickness of the frame can be less than 90%
of a thickness of the lens along the upper edge thereof. Thus, eyeglass weight and structural
integrity of individual components can decrease while maintaining the overall structural

integrity of the eyeglass.
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10012} In another embodiment, the post can comprises a connecting portion at a
distal end thereof. Additionally, the mounting component can comprise a recess being sized
and configured to receive at least the connecting portion of the post for attaching the
nosepiece to the frame. The recess of the mounting component can be formed into a
posterior side of the mounting component. The post can also be formed to connect to the
frame posteriorly to the groove. In some embodiments, the post can be integrally formed
with the frame. Further, the lens can be configured to be mounted anterior to the post and the
mounting component of the nosepiece. Finally, an as-molded configuration of the lens. can
corresponds to the upper groove of the frame and the lower groove of the nosepiece.

j0013}) In accordance with yet another embodiment, the eyeglass can be
configured to be adjustable in order to minimize a vertical deviation angle of a wearer in
heads-down activities.  The vertical deviation anglc can be defined as the angular
displacement between an optical centerline of the eyeglass and an intended line of sight of the
wearer. The lens of the eyeglass can define the optical centerline. In such an embodiment,
the mounting component can have a vertical height that is customizable for minimizing a
desired vertical deviation angle of the wearer.

[0014] In another embodiment, the eyeglass can be adjustable for optimizing the
protective function of the eyeglass throughout a range of vertical viewing angles, while
preserving optical quality. In such an embodiment, adjustment of the mounting component’s
vertical height from a first vertical height to a second vertical height can raise the height of
the lens to provide protection while viewing out of the top of the eyeglass, while maintaining
a desired relationship between the LOS and OCL.

[0015] The nosepiece of the adjustable eyeglass can be selected from a plurality
of nosepieces having different vertical heights. A corresponding plurality of lenses having
matched vertical beights is also provided; each with an OCL in the vertical which is selected

to correspond to the desired LOS for each lens-nose piece combination.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] The abovementioned and other features of the inventions disclosed herein

are described below with reference to the drawings of the preferred embodiments. The
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illustrated embodiments are intended to illustrate, bu{ not to limit the inventions. The
drawings contain the following figures:

{0017} Figure 1 is a perspective exploded front view of an adjustable cyeglass
having a frame, lens, and a nose piece, according to an embodiment.

[0018] Figure 2 is a rear view of the frame and nose piece illustrated in Figure 1.

{0019] Figure 3A is a rear view of the eyeglass wherein the frame, lens, and nose
piece are in an assembled state. '

[0020] Figure 3B is a front view of the eyeglass of Figure 3A.

10021} Figures 4A-4C illustrate exemplary embodiments of nosepieces wherein a
post of the nosepiece has a given vertical height.

[0022] Figure SA is a front view of the eyeglass wherein the frame and nose piece
are assembled prior to installation of the lens, according to another embodiment.

[0023] Figure 5B is a front view of the eyeglass of Figure 5A in an assembled
state.

{0024] Figure 6A is a side view of the eyeglass as worn on a wearer in a heads-up
posture.

[0025] Figure 6B is a side view of the eyeglass as worn on a wearer in a heads-
down posture illustrating a vertical viewing angle defined by a line of sight of the wearer and

an optical centerline of the eyeglass.
[0026] Figure 7A is a front view of a prior art eyeglass.
{0027] Figure 7B is a side cross-sectional view of the prior art eyeglass of Figure
7A illustrating depth of a groove within a frame of thc eyeglass wherein a lens is retained.
[0028] Figure 8 is a side cross-sectional view of the eyeglass of Figure 3B,

illustrating an upper groove within the frame and the interconnection of the lens with the

frame.

v DETAILED DESCRIPTION
[0029] While the present description sets forth specific details of vanous
embodiments, it will be appreciated that the description is illustrative only and should not be

construed in any way as limiting. Furthermore, various applications of such embodiments
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and modifications thereto, which may occur to those who are skilled in the art, are also
encompassed by the general concepts described herein.

{0030} With reference to Figure 1, an embodiment of a uniquely configured
eyeglass 10 is provided that can reduce the overall weight of the eyeglass 10 and improve the
optical qualities enjoyed by a wearer during various heads-up and heads-down activities. The
eyeglass 10 can be manufactured from a variety of materials and methods. However,
according to one of the unique aspects of the present invention, the eyeglass 10 can be
assembled using lighter-weight components that may not otherwise be used due to structural
strength requirements.

{0031} For example, in previous eyeglass designs, thicker, bulkier, and heavier
designs have been used to provide sufficient durability and structural integrity for the
eyeglass 10. However, as described further herein, the eyeglass 10 can be formed using
lighter-weight components (which consequently may have lesser structural integrity than
otherwise comparable heavier-weight components) without reducing the overall structural
integrity of the eyeglass. Further, embodiments also provide substantial resistance to
torsional and/or bending stresses.

[0032] In addition, an embodiment of the eyeglass 10 can also provide optimal
optical characteristics t0 a wearer at a plurality of vertical viewing angles. As mentioned
above, many sporting activities may be characterized as requiring the user to assume either a
heads-up or a heads-down posture. In the heads-down posture, the wearer typically. directs
their desired line of sight (LOS) through an upper arca of the eyeglass that may not provide
the wearer of prior art glasses with the intended optimal optical qualities of the eyeglass as
available when viewing in parallel to through an optical centerline (OCL) of the eyeglass.

{0033} As shown in Figures 6A-6B, the angular divergence in the LOS 80 of the
wearer with respect to the OCL 90 of the eyeglass 10 can be referred to as a vertical deviation
angle 92. The vertical viewing angle 92 can also be defined as the angular displacement
between the OCL 90 of the eyeglass 10 and the LOS 80 of the wearer. By reducing the
vertical deviation angle 92, it is contemplated that the wearer can substantially benefit from
improved optical qualities of the eyeglass 10 otherwise unavailable during typical hcads-

down activities and due to non-normal facial structures.
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10034] In Figure 1, the eyeglass 10 is illustrated as including a lens 12, a frame
14, a pair of opposing earpieces 16, and a nosepiece 18. These components of the eyeglass
10 can be configured as snap fit components that allow the wearer to quickly assembly or
disassemble the eyeglass 10 without the use of tools. The lens 12 can be formed in a variety
of configurations and geometries. Preferably, the lens 12 is configured to be lightweight and
to provide superior optical qualities throughout the field of view of the wearer. It is
contemplated that the lens 12 can be formed utilizing a dual or unitary design. As shown in
Figure 1, the lens 12 has an upper edge 20 and a lower edge 22. As shown in Figures 6A-6B,
the lens 12 can also define the optical centerline (OCL) 90. See e.g. U.S. Patent No.
6,010,218 to Houston, et al.,, entitled Decentered Corrected Lens for Eyewear, the disclosure
of which is incorporated in its entirety by reference herein, particularly with respect to lens
construction, design and optics.

[0035] The upper and lower edges 20, 22 can be formed according to a variety of
shapes and contours, as described further below. The lens 12 can also include a pair of
opposing lateral indents 24 formed in opposing side edges 28 thereof. The lateral indents 24
can be voids in the lens, and shaped in a variety of designs, as also described further below.
Finally, the lens 12 can also include a nosepiece opening 26 whereinto the nosepiece 18 can
be at least partially received.

{0036] As shown in Figures 1-2, the frame 14 can be configured to comprisé
opposing terminals 30 and an upper groove 32, which can collectively form an upper lens
receiving portion. In an embodiment, the opposing terminals 30 are sized and configured to
mate with at least a portion of the respective ones of the side edges 28 of the lens 12.
Preferably, the terminals 30 are formed to removably receive the respective ones of the
opposing lateral indents 24 of the lens 12.

[0037] The upper groove 32 can extend at least partially along the frame 14, and
preferable extends intermediate the opposing lateral indents 30. The upper groove 32 is
preferably sized and configured to receive the upper edge 20 of the lens 12. As shown in the
embodiment illustrated in Figure 8, the upper groove 32 can define a lengthwise slot having a
width 110 and a depth 112. The upper groove 32 can be formed having internal faces that are

of differing or equal dimensions. For example, as shown in Figure 8, a rear face 114 can be
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of a greater cross-sectional length than a forward face 116, and can further differ from that of
the upper face 118 of the upper groove 32. The rear, forward, and upper faces 114, 116, 118
of the upper groove 32 can be modified to provide varying degrees of retention of the upper
edgce 20 of the lens 12 within the upper groove 32.

[0038] The opposing terminals 30 can be formed with the upper groove 32
extending at least partially therealong. In this regard, the eyeglass 10 can be at least partially
assembled with the lateral indents 24 of the lens 12 being received into the opposing
terminals 30 of the frame 12 and the upper edge 20 of the lens 12 being at least partially
received within the upper groove 32. As mentioned above, the lateral indents 24 of the lens
12 can be variously configured, and can include distinétive geometric patterns that tend 1o
interlock with a corresponding geometric pattern of the terminals 30. Such a feature can tend
to ensure that the lens 12 is urged to within the upper groove 32 and properly fits with the
frame 14. Such a feature may also be utilized to help the wear ensure that the lens 12 is in an
engaged position with the frame 14 during assembly. As such, the lens 12 can be configured
to be received within the upper groove 32 for vertically securing the upper edge 20 of the lens
12, and the opposing lateral indents 24 can be received within the respective ones of the
opposing terminals 30 of the frame 14 for horizontally securing the lens 12 to the frame 14.

[0039] In accordance with an embodiment, the frame 14 can further comprise a
post 34 extending downwardly from a central portion 36 of the frame 14. The post 34 can be
formed in a variety of geometric shapes, as described herein. Preferably, the post 34 can be
substantially rectangular in shape and of sufficient width and thickness to provide firm
engagement with the nosepiece 18, as discussed further below. The post 34 is preferably
integrally formed with the frame 14, such as being formed of a single, continuous piece of
material as in injection molding. Altematively, the post 34 can be formed of separate a
material and can be joined to the frame 14 using an adhesive, mechanical interlock,
interference fit or other fastener. Finally, as shown in Figure 2, the post 34 can also comprise
a connecting portion 38 which may be formed at a distal end 39 of the post 34.

[0040] Figures 1-2 also illustrate an exemplary configuration of the nosepiece 18
wherein the nosepiece 18 has a bridge 40 and a mounting component 42 which may extend

upwardly from the bridge 40 and having a vertical height 44. The bridge 40 and the
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mounting component 42 are preferably integrally formed, as by injection molding, but can
also be formed from separate, joinable materials.

[0041] The nosepiece 18 can further comprise a lower groove 46 that is formed
along at least a portion of the bridge 40. For example, the lower groove 46 can extend at
least partially along the bridge 40, as shown in Figure 1. The lower groove 46 of the bridge
40 is preferably sized and configured to removably receive the lower edge 22 of the lens 12.
In particular, the lower groove 46 can be shaped to conform to the shape and size of the
nosepiece opening 26 of the lens 12. |

10042} The mounting component 42 can be sized and configured to be attachable
to the post 34 of the frame 14. The attachment of the post 34 to the mounting component 42
can be accomplished in a variety of configurations, such as with male and female-type
interlocking connections and other first and second complementary surface structures. For
example, one of the post 34 or the mounting component 42 can be formed as a male-type
connector that can be removably connected to a corresponding female-type connector of the
other one of the post 34 and the mounting component 42.

[0043] As illustrated in Figure 2, a posterior side 50 of the mounting component
42 can be formed to inc.lude a recess 54 into which the post 34 can be received. In such an
embodiment, the connector portion 38 of the post 34 can be formed to mate with the recess
54 of the mounting component 42. Alternatively, an anterior side 52 of the nosepiece 18 can
be configured to include the recess 54. Furthermore, it is also possible that the post 34 could
include a recess and the mounting component 42 can be receivable therein. Such alternative
embodiments and modifications are considered to be within the scope of the present
disclosure and teachings.

[0044] Figures 3A-3B illustrate the cooperative engagement of the lens 12, frame
14, and nosepiece 18. In such an embodiment, the post 34 can be connected to the frame 14
posterior to the upper lens groove 32. In addition, the lens 12 can be configured to be
mounted anterior to the post 34 and the mounting component 42 of the nosepiece 18. An as-
molded configuration of the lens 12 can correspond to the upper groove 32 of the frame 14

and the lower groove 46 of the nosepiece 18.
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{0045) The cooperative engagement provided by such an embodiment can provide
significant advantages that can allow for the reduction in weight of such components without
reducing the overall durability and structural integrity of the eyeglass 10. Further, in some
embodiments, due to the engagement of the side edges 28 and/or lateral indents 24 of the lens
12 with the opposing terminals 30 of the frame 14, the eyeglass 10 can withstand torsional’
and/or bending stresses. In this regard, it is contemplated that the engagement of the side
edges 28 and/or lateral indents 24 of the lens 12 with the opposing terminals 30 of the frame
14 can further stabilize and mitigate against such torsional and bending forces commonly
encountered during use of the eyeglass 10. As a result, the lens 12 can be more surely
retained by the frame 14 and nosepiece 18.

{0046} Figure 3A is a rear view of the eyeglass 10 in an assembled state, and
Figure 3B is a front view thereof. As shown in Figure 3A, the mounting component 42 of the
nosepiece 18 is attached to the post 34 of the frame 14 to fix the vertical relative positioning
of the nosepiece 18 to the frame 14. Further, with the lens 12 installed, the mounting
component 42 is also illustrated as being disposed intermediate the lens 12 and the post 34 of
the frame 14 to fix the horizontal relative positioning of the nosepiece 18 relative to the frame
14, as shown in Figures 3A-3B.

[0047] During assembly, the lens 12 can be installed after the assembly of the
frame 14 and nosepiece 18, although this is not required. Once assembled, the lens 12 can
therefore be cooperatively engaged by the frame 14 and the nosepiece 18, which can be held
in fixed relation to each other when the lens 12 is installed. Due to the fixed relationship of
the frame 14 and the nosepicce 18, the upper and 15wer grooves 32, 46 can also be in
substantially fixed relation relative to each other, thereby ensuring that the lens 12 is properly
retained therein. Thus, such an embodiment can ensure maximum overall retention of the
Iens 12 and structural integrity of the eyeglass 10.

[0048] As mentioned above, another of the significant advantages provided by
embodiments disclosed herein is the reduction, minimization, and/or elimination of the
vertical deviation angle that otherwise would have been induced by positioning the upper
frame at different vertical heights relative to the wearer’s nose. Thus, during activities, such

as bicycle racing and others that encourage a heads-down posture, the wearer can adjust the
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eyeglass 10 by selectively interchanging the nosepiece 18 and mounting a corresponding lens
to change ;he primary LOS while still allowing the Qearer to enjoy the superior optical
qualities of the lens 12.

[0049] Referring now to Figures 4A-4C, rear views of various embodiments of
the nosepiece 18 are illustrated. As shown therein, the'mounting component 42 of a first
noseptece 18’ can be of a first vertical height 44’, a second nosepiece 187 can correspond to a
second vertical height 44, and a third nosepiece 18"’ can correspond to a third vertical
height 44", The vertical height 44 can generally be measured from a nasal apex 48 to a top
end 62 of the nosepiece 18. Figures 4A-4C illustrate an exemplary group of nosepieces 18
that can be interchangeably used in some embodiments. These illustrations are provided for
illustrative purposes only, and it is contemplated that various other sizes and/or
configurations of the nosepiece 18 can be provided. As discussed above, the mounting
component 42 can be interconnectable with the post 34 of the frame 14. It is contemplated
that the wearer can select a nosepiece 18 having a specific vertical height 44 according to
their needs and/or preferences. When fitted onto the eyeglass 10, the selected nosepiece 18
could thus provide a customized fit of the eyeglass 10 on the wearer. Each nosepiece is
matched to a corresponding lens which has an OCL positioned in the vertical to remain
substantially parallel to a wearer’s intended LOS through that lens-nosepiece combination.

|6050] The vertical heights 44 of nosepieces 18 within a group of available
nosepieces 18 can lie within a given range. For example, the vertical height 44 of a given one
of the nosepieces can be within a preferred range of about one inch, such as +0.75 / -0.250
inches. Height 44 may be, for example, about 0.25%, 0.5”, 0.75” and 1.0 inch, or two or more
nosepieces may be provided with % inch increments. The range can be broadened or
modified depending on the geometries of the eyeglass 10 and in light of other considerations,
such as the target activity, target consumer, etc.

[0051]) It is contemplated that by ibmerchanging. the nosepiece 18 with one having
a different vertical height 44, the wearer could modify upper edge of the lens 12 relative to
the wearer’s nose or straight ahead LOS 80. There can be provided a progression of
nosepiece sizes. Thus, the wearer can selectively customize the eyeglass 10 (and also use the

eyeglass 10 for various activities) such that the vertical height of the lens and the viewing
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angle through the lens are optimized for a particular use, and the wearer’s LOS 80 can still
pass through the lens 12 more closely to parallel to the OCL, as explained further below with
reference to Figure 6A-6B.

[0052] According to another aspect illustrated in Figures 4A-4C, the nosepiece 18
can further comprise a collar portion 56 and nose pad 58. The nose pad 58 can comprise
single or dual nose pads that are attached to or formed integrally with the nosepiece 18. The
nose pad 58 can be attached to a bottom portion 60 of the nosepiece 18. The collar portion
56 can generally extends intermediate the nose pad 58 and the lower groove 46. In this
regard, the collar portion 56 can vary in size and configuration depending on the vertical
height of the mounting component 42, as illustratcd in Figures 4A-4C.

10053} Additionally, it is contemplated that the lower groove 46 of the nosepieces
18°, 187, and 18" can be maintained in fixed relation relative to the top end 62 of the
nosepieces 18°, 187, and 18, In the embodiment illustrated in Figure 4A, the nose pad 58
and the lower groove 46 can be positioned generally contiguously to the nosepiece opening
26 of the lens 12 when assembled thereto. However, when the vertical viewing angle 92 is
adjusted by increasing the vertical height 44, such as to the vertical height 44> or 44" of
Figures 4B or 4C, respectively, a vertical gap can result between the vertical position of the
lower groove 46 and the nose pad 58. Accordingly, the collar portion 56 can help
compensate for any such gap by filling the gap therebetween. The collar portion 56 can be
solid, perforated, or otherwise configured. Therefore, the face and eyes of the wearer can be
protected from air or other matter that could otherwise flow through such a gap.

[0054]  Figure SA illustrates an exploded view of an embodiment of the eyeglass
10 wherein the lens 12 can be installed/engaged onto the frame 14 and the nosepiece 18.
Further, when disassembling the eyeglass 10 for adjustment or repair, the lens 12 can be
disengaged from the frame 14 and the nosepiece 18 wit'}ioubt requiring that other components
of the eyeglass 10 be disaésembled or removed prior to the disengagement of the lens 14.
The engagement and disengagement of the lens is accomplished as described herein (forward
and reverse order, respectively), by inserting the upper edge 20 of the lens 12 into the upper
groove 32 and the opposing terminals 30, and then inserting the lower edge 22 of the lens 12

into the Jower groove 46 of the nosepiece 18. This process can be accomplished by gently-

-12-



WO 2008/042008 PCT/US2007/004569

bending the lens 12. The lens 12 can snap into place when properly engaged. In this manner,
the wearer can selectively adjust the eyeglass 10 to fit using interchangeable nosepieces 18.

{0055} Figure 5B is a front view of the eyeglass 10 illustrating the installation and
fit of a plurality of nosepieces 18’, 18”7, and 18”’. As discussed ai)ove, the different vertical
heights 44°, 44”, and 44 (see Figures 4A-4C) can allow the wearer to adjust the fit of the
eyeglass 10 to a corresponding elevation, thereby providing for the adjustment of the vertical
viewing angle 92. The configuration of the nosepiece 18 can be modified to include any
variety of sizes, shapes, nose pads, materials, collar portion configurations, and other
fearures, and can correspond 10 an elevation of the eyeglass 10 on the face of the wearer,
measured for example, with respect to the wearer’s eyebrow.

10056] Referring now to Figures 6 A-6B, side views are shown of a wearer’s head
having the eyeglass 10 thereon. In Figure 6A, the wearer’s head and the eyeglass 10 is in a
generally heads-up position, and the OCL 90 of the lens 12 is generally horizontal (straight
ahead). Further, the LOS 80 of the wearer is also generally horizontal, and substantially
parallel with the OCL 90 of the lens 12. '

[0057] However, in Figure 6B, an eyeglass 82 is illustrated in hidden lines
wherein the eyeglass 82 is not adjusted to compensate for the vertically elevated (with respect
to the lens) LOS 80. Thus, the L.OS 80 of the wearer would pass through an upper portion of
the lens of the eyeglass 82, closer to the upper frame. Such as result provides poor optical
results and also inferior protection from wind, light and debris. In addition, the wearers LOS
80 could be obstructed by the frame of the eyeglass 82. In any event, with the frame of the
eyeglass being so close to the LOS 80, the wearer’s field of view could certainly be reduced.

[0058] In contrast, Figure 6B also shows an eyeglass 84 wherein the vertical
height of the nosepiece has been increased and a lens with a corresponding configuration has
been inserted to reduce the vertical deviation angle 92 and provide superior eye protection.
As shown in Figure 6B, the LOS 80 of the weafer tends to pass more closely through a
central portion of the lens, and is more aligned with the OCL 90 of the lens. Such an
implementation can tend to improve the overall optical qualities enjoyed by the wearer.
Further, such an embodiment tends to ensure that the wearer’s 1.OS 80 is not obstructed by

the frame of the eyeglass 84 when the wearer assumes a head-down posture.
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{0059} Figures 7A-7B illustrate front and cross-section views, respectively, of an
exemplary prior art sunglass 100. The sunglass 100 includes a frame 101, a lens 102, and a
nosepiece 104. The frame 101 int;ludes a groove 106 and the lens 102 has an upper edge 108
that is received into the groove 106 of the frame 101. As shown in the cross-sectional view
of Figure 7B, the groove 106 is used to entirely support the lens 102 and the nosepiece 104.
Thus, the groove 106 of such a sunglass 100 must be particularly deep, thick, and generally
more robust. In some prior art sunglasses, the lens groove can be as deep as 0.10 inches. As
a result, the overall weight and appearance of the sunglass 100 may be heavier and more
bulky.

[0060] In contrast, a side view of the embodiment illustrated in Figure 5B is
shown in Figure 8, which further illustrates the above-mentioned features of lightweight
configuration and cooperative engagement of the eyeglass 10. As shown therein, the upper
groove 32 be generally defined by the width 110 and the depth 112. In further contrast to the
prior art sunglass of Figures 7A-B, the depth 112 of the eyeglass 10 can be within the range
of about 0.030-0.080 inches. Preferably, the depth 112 is less than or equal to about 0.050
mnches. The much smaller depth 112 consequently allows more material to be removed from
the frame 14, thereby allowing the weight of the frame to be reduced, due 10 the structural
contribution of the nose-piece.and lens.

[0061] In some embodiments of the trame 14, the maximum thickness 120 of the
frame 14 in the vertical dimension is preferably less than 90% of the thickness of the lens 12,
for example, along the upper edge 20 of the lens 12. In other embodiments, the thickness of
the lens 12 can also be greater than the thickness 120 of the frame 14 in the vertical direction.
The maximum width 122 of the frame 14 in the horizontal dimension is preferably less than
350% of the thickness of the lens 12. As illustrated in Figure 8, the contour and cross-
sectional configuration of the frame 14 can be variously designed. Therefore, the dimensions
and shape of the frame 14 can be modified. However, it is contemplated that the cross-
section of the frame 14 can be substantially minimized by employing the teachings herein.

{0062] As mentioned above, the upper groo;/e 32 can be formed having internal
faces that are of differing or equal dimensions. The upper groove 32 can have a cross-

sectional area defined by the width 110 and the depth 112, and perhaps by the rear face 114,
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forward face 116, and the upper face 118. Preferably, the cross-sectional area of the upper

groove 32 is approximately equal to or less than 0.02 square inches. In this regard, the cross-

sectional area of the lens 12 that is engaged within the upper groove 32 can preferably be less

than approximately 0.02 square inches. The rear face 114 can be of a greater cross-sectional
length than a forward face 116, and can further differ from that of the upper face 118 of the

upper groove 32. The rear, forward, and upper faces 114, 116, 118 of the upper groove 32

can be modified to provide varying degrees of retention of the upper edge 20 of the lens 12

within the upper groove 32.

[0063] Although these inventions have been disclosed in the context of certain
preferred embodiments and examples, it will be understood by those skiiled 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 shown and
described in detail, other modifications, which are 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 combination 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. Thus, it is intended that the scope of at least some of the present inventions

herein disclosed should not be limited by the particular disclosed embodiments described

above.
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WHAT IS CLAIMED 1S:

1. An eyeglass for minimizing component weight without reducing the overall
structural integrity of the eyeglass, the eyeglass comprising:

a unitary lens having an upper edge and a lower edge, the upper edge having -
lateral connectors formed at opposing ends thereof, the lower edge having a nosepiece
opening formed therein;

a frame having opposing terminals and an upper groove extending at least
partially along the frame, the upper groove being sized and configured to receive the
upper edge of the lens with the lateral connectors of the lens being receivable into the
opposing terminals of the frame, the upper groove having a cross-sectional area
defined by a depth and width of the upper groove, the frame further having a post
extending downwardly from a central portion of the frame; and

a nosepiece having a bridge and a mounting component extending upwardly
from the bridge, the nosepiece having a lower groove extending at least partially
across the bridge, the lower groove being sized and configured with the lower edge of
the lens being receivable therein, the mounting component being attachable to the
post for attaching the nosepiece to the frame;

wherein cooperative engagement of the frame to the nosepiece is operative to
retain the lens therebetween for minimizing the cross-section of the upper groove
without compromising overall lens retention and the overall structural integrity of the
eyeglass.

2. The eyeglass of Claim 1 wherein the cross-sectional area of the upper groove
is approximately less than 0.02 square inches.

3. The eyeglass of Claim 1 wherein a maximum thickness of the frame is less
than 90% of a thickness of the lens along the upper edge thereof.

4. The eyeglass of Claim 1 wherein the post comprises a connecting portion at a
distal end thereof, and the mounting component comprises a recess being sized and
configured to receive at least the connecting portion of the post for attaching the nosepiece to

the frame.
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S. The eyeglass of Claim 1 wherein the post connects to the frame posteriorly to
the groove.

6. The eyeglass of Claim 1 wherein the post is integrally formed with the frame.

7. The eyeglass of Claim 1 wherein the recess of the mounting component is

formed into a posterior side of the mounting component.

8. The eyeglass of Claim 1 wherein an as-molded configuration of the lens
corresponds to the upper groove of the frame and the lower groove of the nosepiece.

9. The eyeglass of Claim 1 wherein the lens is configured to be mounted anterior
to the post and the mounting component of the nosepiece.

10. An adjustable eyeglass for optimizing a vertical viewing angle of a wearer
during a heads-down activity, comprising:

a unitary lens having an upper edge and a lower edge and defining the optical
centerline;

a frame having an upper lens receiving portion and a post, the upper lens
receiving portion extending at least partially along the frame, the post extending
downwardly from a central portion of the frame, the post being integrally formed with
the frame; and

a nosepiece having a bridge and a mounting component extending upwardly
from the bridge, the nosepiece having a lower groove extending at least partially
across the bridge, the lower groove being sized and configured with the lower edge of
the lens beipg receivable therein, the mounting component being attachable to the
post for attaching the nosepiece to the frame and for supporting the lens between the
nosepiece and the frame, the mounting component having a vertical height, the
vertical height of the nosepiece being customizable for optimizing the vertical
viewing angle of the wearer.

1. The eyeglass of Claim 10 wherein the nosepiece is selected from a plurality of
nosepieces having different vertical heights.
12. The eyeglass of Claim 11 wherein a selected nosepiece is interchangeable with

another selected nosepiece.
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13. The eyeglass of Claim 10 wherein the nosepiece further comprises a nose pad
and a collar portion, the nose pad being formed along a bottom portion of the bridge, the
collar portion being formed along the bridge and extending intermediate the lower groove of
the bridge and the nose pad.

14. The eyeglass of Claim 13 wherein the collar portion varies in size relative to
the vertical height of the mounting component.

15. The eyeglass of Claim 10 wherein the post comprises a connecting portion at a
distal end thereof, and the mounting component comprises a recess being sized and
configured to receive at least the connecting portion of the post for attaching the nosepiece to
the frame.

16. The eyeglass of Claim 15 wherein the recess of the mounting component is
formed into a posterior side of the mounting component.

17. The eyeglass of Claim 10 wherein the post extends downwardly from a central
portion of the frame posterior to the lens receiving portion of the frame.

18. An adjustable eyeglass system for optimizing optical characteristics of the
eyeglass along a line of sight of a wearer, the eyeglass comprising:

at Jeast a first and a second unitary lenses having an upper edge and a lower
edge, each lens defining an optical centerline;

a frame having an upper groove and a post, the upper groove extending at least
partially along the frame, the post extending downwardly from a central portion of the
frame, the post being integrally formed with the frame; and

at leas a first and a second nosepiece having a bridge and a mounting
component extending upwardly from the bridge, the mounting component being
attachable to the post for attaching the nosepiece to the frame and for cooperatively
retaining the lens between the nosepiece and the frame, the mounting components
having a first and a second vertical height;

wherein removing the first nose piece and first lens and mounting the second
nose piece and second lens to the frame moves the optical centerline from a first angle
to a second angle with respect to a straight ahead line of sight, and changes the height

of the lens in the vertical relative to the wearer’s straight ahead line of sight.
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19. The eyeglass of Claim 18 wherein the second lens has a greater venicalA height
above the nose piece opening than the first lens.

20. The eyeglass of Claim 18 wherein the nosepieces are selected from a plurality
of nosepieces having different vertical heights, the selected nosepiece being interchangeable -

with another selected nosepiece.
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LA 32T E VAL EHEAER 14 3840, FH HARA AT 69
Mo 30 64 F A AEAd, _EIRAAR 32 69 K ) Fo M id AR A 3 AR R AR
BE 126 Eia% 20, wlB 8 AT REY KRS XNATF, L3AIE 32 TFE
kA TE 110 FEE 112 695 éAE . LA 32 TTARM R A LA
ARXRMMEARTHAERT. Flio, wB 8FHF, BAE 114 BA LA

11



200780037299. 6 i B P OE7/13m

A& 116 EXAEBEKE, FATH—F RE F LKA 32 89 L%
@ 8B BKAE. LHAE3I285KE 114. TR T 116 A LXK
@ 118 TTARIE R AEE L3R4 32 N REIARE 4R 128 LD
% 20 HARF A .

ARST 64 3% 38 30 T AR AR AR EIRAM 2B EH L E Vo HIEAD,
Wb, BITIER 12 49483693530 30 AL PAEASL R 12 9 o 24,
AR LA 32 2V o ELPHMER 1269 L% 20, TEY
OB IR 10, 4o LA, K 12 401 T 24 TR E) sty i
F 5T L5 45 R 49 JUATAE X, X gk JUATAE X AR &) F 5 24 AL 49 3% 31 30 ¢9 JL
X ZY. EAFEME FRHREE R 12 E L3RA4E 32 A5
R 14 ZAMBA ., A A X NFIERF BRI, AAHRIER 12
EAFIRILATHER 14 46044 F. B4, 48h 12 THME
RBENAE LA 32T, UEFEAMETEHR 12 ¢ Ll 4% 20,
F AR MW O 24 TARIEH AL A HIER 14 e9ARsT 693586 30 F,
RIS R 12 KPHE X EAER 14,

W FHT X, BR 4 TH T OEAIER 149 F RE 366 T
AP AL 34, S R ATE, AE3R 34 TTARM R A SFHIUTH K. 40
T —FATE, ik, 334 TRARKEHEN, FHLELA BT
BABREARBEERER 18 HF EHAL. 422 34 KA EHER 14
— T R, Hded—H E—. ESOMHBE T IERE AR, Tk,
AR 34T o B AMA AR, FEAT R R HAF . VAR L. T B E
AXRBECEEAHLASEIER 14, RE, B 25, HEPE 34 ETE
FET AL 34 69 K% 39 & AR 4% 4830 38,

B12EBFTEHERR 18 THIMME, AFPBER IBAAF
BoA) Aa B 42, REMA L TAPR A0 LEG AL S L FHA
44, PR 40 B E M 42 kWP B i IEAR KT R, 2R ET
W o B 69 5 45 A A AR

BRR 18T —FOFELEFR I HEY o HRETHA
¥ 46, Wl | BT, Hlhe, FEHAE AT E VAL AET R 4038
18, R 40 ) T 3AAE 46 &9 K> Fo i) AR 1k HoA8 AA AR T M 7 b4

12



200780037299. 6 # B 5 ZE8/13T

itk 12 69 TERi0 % 22, R, TFERAAE 46 &4 1 4K T 48 #h 2 AR
BAER 1289 B RE I 26 9K K,

ZHEAE 42 65 K Ao M T AR AR AT M3 ZAE R 14 694531 34,
STA R S AR 34 MR E LR 42, teefaR AR E40E
BURETCE—FE —EANR@EM. Blde, A 34 REEM4F 42 F
H—ATHRAMEREER, AR EESTHépkiE ZH53H 34
o T 42 FRIAGF AR LA ERSE.

B 2 BT, ZEM 42 455 AMER 50 TARTS AR A ELIE T 4R AT B0
3464w 54, BiZEHRFANT, HH 349 EBEXRIBTHRYRA S
ZEM A2 54 FLE, Tk, BRERE 18 MATMIBER 52 7 Mg
REFEWT 54, pot, B MATOETELPRAZENF 42090
O, ZTik FERF XPEBRBASDREARANTFHFHTEEA.

B3ABBATTAL 12. ER 4 FFERER 1I8HERES. £iZ
FHFRT, HE 34 TAELFEH AR I2HEDEEZER 14, 3t
9N, A 12 THRMERZERAEAEIN A FFERR 18 9RRKM 42 6977
. K 12 ARSI R METHAIER 14 69 L30A 32 R RER
18 89 T 23R4 4& 46. |

BiZ FeF XRBLEeG ER B TREADSFORS, BT £ REK
ARAE 10 49 B ARG M Ao 2 A X MG L TR S e T, i
— T, AEETHRFTXT, §T4h 12 69ML 4% 28 Fo/H Mo 24
HAE 14 ¢9ARsT 645530 30 34, IR4L 10 TR Z A0 Fo/R T W L 7).
Mk, TATILAEHE 12 69 Mm%k 28 o/ W 0 24 5AER 14 6948 T
B35 30 ATt — H AR X FoR 8218 F A IR4T 10 69428 P18 2|49
PRFTHh ., B, 484 12 ThHHER 45 FR 18 LF EHK
. -
B 3A R FAEKEMNBRE 1069E0NE, WA 3B 2z T4

ERAWIRAE 10 W EME, wB3A T, $LE 18 EM 24K
Wi ZER 14 69423 34, UEEFER BT TER 489 EFAL
HEE. wH 3A3B BiF, #—FH, EHER R RKRZEHAHALT,
R 2 RRATFTAKXEESN 12 5AER 14 09423 34 e F 7], A

13



200780037299. 6 W OB P FE9/13m

RHEZR 184 THER 14 KT EEEE.

Agidsad, THAAEER U PERRISZIEZEER 12,
REXFSE, R 12 —BRAESE, THEL 14 FEFER
;EHES, FRLEER 12HMEEN, ER 14 5F FR 18 L@ T
BRHFBAL£%2. OTAER U EHEFER BAIMGEZ XA, LI
HAE 32 AT ERAAE 46 LT AR TR AREL TEREXZ, AmA
RIEER 12 A RFBALY. A, ZEESFNEBAHKRISTA 12
R RO BARIRIF H Ao BR4E 10 t9 45 M M.

do F PR, AL AT EHRF XNAARBEGEEZHGHRET S
—ARBA . B/ R T B AR R AL A AR TR 69 R
FHRR HEMIIARGELRALA. Bk, EflwATEZRFELE
ﬁﬁﬁ’:}ﬂﬁ%—‘é%éﬁ%%éﬁ%s%? R A TRTRFHBEIHRER

I8 VAR R EANRL 6940 B R R 2265 LOS KA T ER4R 10, B4R
RAFRBEZ TS RABRTFHOAFRE.

PAEA LR @ AA-AC, P BFT HER 184 &F L5 XM
@ BT, H—BRR ISNREMS R TEAE—&HGE 44,

—ERERISNTH L TFE_EAGHE 44", MEZRRER 18T
F%%;%}’im@i 44", KR ETMAE R 18658 TR & 48 £ T34 62
XMFEAGE 44, B 4AA4ACH T T TAE R EHF X P LB 49
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AMEATATIZ AP A R, ST 56 TARE Sh). FILHRA L EHE. B
f, RBE YR AR TRIRY A ARLEF T ZE My TARA
Y L R0

B SA @m?ﬁ&%‘i 10 s X2 MA, LT4/A 12 THRE
BEAIER 14 B ER 18 L, #—Fk, HIFHREL 10 AAE
SEEA, THEL RAER 4 FRPEER 185 B, AAELESBR
B 14 Z s RS R IRAE 10 ML EAAF. do KX PTiE, B4R
12 64 L4k 20 dEA L ERAAE 32 Aedast ey am 30 30, AREHRA 12 69

15



200780037299. 6 # B OFE11/137]

Ttk 22 BAEER 18 TAAIE 46 R ARBA WS F 5B (0
ARG FRANRA ), TiRiTHRZ2ME MiER 12 R mtidsE. F
BE 12RAABLSN, 8 12T Flonz, @it LG X, REH
ST R T Bk th B R R 18 A HEMIIE T IRAE 10 AR HIES,

B SBRIKAE 10 ENAE, AFAFT EARFER 18.18"F 18"
Wi ARk, doudl EFFitiE, TRMEALFZE 44'. 44"F 44" (L
B 4A-4C) T AL RS A HIR4E 10 ¢ RRIA T BIAB L 69 ., Ak
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ABSTRACT

TITLE: SPORTS-SPECIFIC SHIELD

An eyeglass (10) is provided for component weight without reducing the overall structural
integrity of the eyeglass (10), and for allowing adjustability of the eyeglass (10) to optimize
optical and protective qualities during activities having differing head'angles and primary lines
of sight. The eyeglass (10) can comprise a lens (12), a frame (14), and a nosepiece (18). The
frame 14 can have opposing terminals (30) and .an upper groove (32) extending at least
partially along the frame (14) and a downwardly extending post (34). The nosepiece (18) can
have a mounting component (42) extending upwardly to engage the post (34), and the lens (12)
can be cooperatively retained between the frame 14 and the nosepiece (18). Sets of
corresponding nose pieces and lenses are provided, to optimize the eyeglasses for different

primary viewing axes in the vertical plane.



