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Claim
1. A lens for eyeglasses for participation in active sports,
such as biking, skiing and the like, said lens comprising:

a top edge and a bottom edge, the bottom edge having a nose
opening therein for mounting the lens on the nose of a wearer
and for defining right and left lens optical zones;

said lens having an arcuate horizontal cross-sectional

configuration, wherein the lens curves across the face of the

wearer and extends into both the wearer's left eye and right eye
fields of vision;

said lens having an outer convex surface and an innex
concave surface, the outer convex surface having a peripheral
zone on the lens surrounding said right and left optical zones;

and
a first groove in said peripheral zone surrounding said

right lens optical zone and a second groove in said peripheral

zone surrounding said left lens optical zone.
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INVENTION TITLE:

Surface modified lens

The following statement is a full description of this invention, including the best method
of performing it known to me/us:-
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Background of the Invention

The present invention relates to eyewear, and, in
particular, to a surface modified lens system for eyeglasses.
Conventional eyeglass lenses, through a combination of
construction material and geometry, tend to be somewhat
inflexible and brittle. A brittle lens is susceptible to
breakage when contacted by flying debris, such as stones or

ice. In addition, lenses exhibiting relatively low
flexibility are subject to breakage upon impact of the type
encountered during active sports. These problems are

particularly encountered with unitary lens systems.

Flexibility has been increased in the prior art by such
modifications as reducing lens thickness or selecting more

flexible lens materials. However, these alternatives

generally sacrifice optical clarity, which must be optimized
for eyeglasses intended for use during high speed activities.

Moreover, a relatively high level of static electricity
tends to accumulate on the surface of conventional unitary
lenses. A static electricity charge tends to attract and
retain particulates, such as dust and dirt. These
particulates may obstruct or blur the wearer’'s field of
vision and therefore are undesirable.

A further disadvantage of certain conventional eyeglass
lens systems is the inability of those systems to adequately
intercept peripheral light, such as glare from a ski slope,
water surface, or elsewhere. The provision 6of a conventional
eyeglass frame can assist interception of certain peripheral
light, but the frame adds additionél weight to the eyewear
product.

Notwithstandirg the wide range of eyeglass lenses
available for recreational and competitive use, there remains
a need for a specialty lens having an aesthetically pleasing
frameless peripheral zone with a modified surface such as to
intercept 1light in the peripheral regions of the lens
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surrounding the central optical zone. Optimally, the lens also
has increased flexibility to minimize the risk of breakage and
a reduced propensity to accumulate static electricity.

According to the present invention, there is provided a
lens for eyeglasses for participation in active sports, such as
biking, skiing and the like, said lens comprising:

a top edge and a bottom edge, the bottom edge having a nose
opening therein for wmounting the lens on the nose of a wearer
and for defining right and left lens optical zones;

said lens having an arcuate horizontal cross-sectional
configuration, wherein the lesns curves across the face of the
wearer and extends into both the wearer's left eye and right eye
fields of vision;

said 1lens having an outer convex surface and an inner
concave surface, the outer convex surface having a peripheral
zone on the lens surrounding said right and left optical zones;
and

a first greoove in said peripheral zone surrounding said
right lens optical zone and a second groove in said peripheral
zone surrounding said left lens optical zone.

Further according to the present invention, there is
provided a pair of eyeglasses, said eyeglasses being suitable
for participation in active sports, such as biking, skiing and
the like comprising:

a frame;

a pair of earstems pivotably attached to said frame;

a left lens having at least one groove therein in a
peripheral zone, said lens being positioned by the frame within
the field of vision of a wearer's left eye; and

a right lens having at least one groove therein in a
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peripheral zone, said lens being positioned by the frame within
"o field of vision of a wearer's right eye.

In accordance with preferred embodiments of the invention
a lens system for eyeglasses is provided having at least one
central optical zone and a surface modification in the form of
one or more grooves on a peripheral zone of the lens. The
surface modification reduces light transmission through the
peripheral zone without impairing optical clarity through the
optical zone of the lens. The surface modification may also be
configured to give the visual impression that the lens has a
frame, which may fully or partially surround the optical zone.

The lens may conform to the surface of a sphere, cylinder,
cone, toroid or other geometric solid shape.

In a particular embodiment, a single groove is provided
having a substantially flat bottom and sufficient width to cover
the entire peripheral zone of the lens. Due to the
manufacturing technique of the groove, such as etching,
sandblasting or milling, the bottom of the groove assumes an
etched, textured finish which tends to intercept peripheral
light.

The surface modified lens system of the preferred
embodiments of the present invention may be incorporated onto
either a unitary lens or the individual lenses ¢of a dual lens
system. The surface modlifications may be placed anywhere on the
lens blank, such as to intercept peripheral light and/or produce
the appearance of a frame, but outside of the optical zone.

Embodiments of the invention will now be described, by way
of example only, with reference to the accompanying drawings, in

which:

Figure 1 is a front elevational wview of a lens
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incorporating the grooves 1in accordance with the present
invention;

Figure 2 is a front perspective view of the embodiment
shown in Figure 1 with a nosepiece, earstems and earstem
connectors shown in phantom;

Figure 3 is a top plan view of the lens of Figure 1;

Figure 4 is a rear <elevational view of the lens of Figure

bottom plan view of the lens of Figure 1;

O

Figure 5 is

Figure 6 is a side elevational view of the lens of Figure
1;

Figure 7 is a cross-sectional side elevational view taken
on lines 7-7 of Figure 1;

Figure 8 is an enlarged cross-sectional view of the lens of
Figure 1 taken on lines 8-8 of Figure 7;

Figure 9 is an alternative embodiment of the grooves shown
in Figure 8;

Figure 10 is an alternative embodiment of the grooves shown
in Figure 8;

Figure 11 is a front elevational view of an alternative
embodiment of the grooves of the present invention on a unitary

lens;

Figure 12 1is a front elevational view of another
alternative embodiment of the grooves of the present invention

on a unitary lens;
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Figure 13 1is a f£fr~nt elevational view of another
alternative embodiment of the grooves of the present

invention on a unitary lens with an upper frame shown in

phantom;
Figure 14 is a front elevational view of another

alternative embodiment of the grooved lens of the present
invention with an upper frame shown in phantom;

Figure 15 is a front elevational wview of another
embodiment of the grooved lens of the present invention;

Figure 16 shows a lens in accordance with the present
invention conforming to the surface of a cylinder.

Figure 17 is a top plan view of a toroidal lens in
accordance with the present invention.

Figure 18 is a side elevational view of a toroidal lens
or a spherical lens in accordance with the present invention.

Figure 19 is a horizontal cross sectional view of a lens
in accordance with the present invention, having a tapered
thickness.

Figure 20 is a horizontal cross sectional view of a lens
in accordance with the present invention having a

substantially uniform thickness throughout.

Detailed Description of Preferred Embodiments

Referring to Figure 1, there is provided in accordance
with one aspect of the present invention an improved eyeglass
lens 10 which overcomes or minimizes the disadvantages of the
prior art discussed above, and produces an aesthetically
pleasing result. In particulaxr, the eyeglass lens 10 is
provided with structural modifications in the peripheral zone
38 of the lens 10.

The structural modifications in accordance with this
aspect of the invention comprise a plurality of grooves 12 on
a surface of the lens 10. Preferably, the grooves 12 are
provided on the convex outer surface of the 1lens, as
illustrated. Alternatively, grooves may be placed on the
inner concave surface of the lens alone, or on both the



concave inner surface and convex outer surface of the lens
10.

It appears to the present inventor that the grooves 12
of the present invention may both reduce the propensity of
the lens to collect a static electrical charge, and also may
improve the impact resistance of the lens 10. This 1is
believed to be accomplished by reducing the surface tension
of the lens 10. In addition, the grooves of the present
invention, when configured as described below, also assist in
improving the flexibility of the lens so that the lens can
assist in providing a medially directed bias on the earstems
in certain eyewear systems. The appearance of a frame around
or adijacent the optical zone and intercédption of peripheral
light can also be achieved by suitable placement, width and

density of the grooves.

Distribution of the grooves on the surfiace of the lens
can be varied considerably and still accomplish one or more
of the objectives of the present inveation. Referring to the
embodiment of the present invention disclosed in Figure 1, a
plurality of grooves 12 are particularly concentrated in the
bridge area 24 of the lens 10. 1In general, the grooves are
concentrated in the peripheral =zone 38, which generally
includes all areas of the lens outside of the optical zone or
zones 35. The grooves 12 are useful in this region, among
other reasons, to accommodate flexing which tends to occur
while putting the glasses on or taking them off.

Preferably, the grooves 12 will be distributed in a
manner which minimizes interference with the principal
optical zone 35 of the lens 10 or lenses in a dual lens
system. Thus, grooving is typically located about the bridge
region 24 of the lens 10, and peripherally surrounding the
optical zones, such as along the uppermost extremity 20 of
the lens 10 and/or along the bottom and sides of the lens 10.




10

.
[ XXX
LI XX

esde 20

[ 22

.0

L
toey
Ssse
LX)
[ ]

: .oo. 25

21808

30

35

concave inner surface and convex outer surface of the lens
10.

It appears to the present inventor that the grooves 12
of the present invention may both reduce the propensity of
the lens to collect a static electrical charge, and also may

improve the impict resistance of the lens 10. This 1is
believed to be accomplished by reducing the surface tension
of the lens 10. In addition, the grooves of the present

invention, when configured as described below, alsc assist in
improving the flexibility of the lens so that the lens can
assist in providing a medially directed bias on the earstems
in certain eyewear systems. Seé, e.g., co-pending United
States Patent Application Serial No. 07/758,271 entitled
"Improved Earstem For Eyeglasses", the disclosure of which is
hereby incorporated by reference. The appearance of a frame
around or adjacent the optical zone and interception of
peripheral light can also be achieved by suitable placement,
width and density of the grooves.

Distribution of the grocves on the surface of the lens
can be varied considerably and still accomplish one or more
of the objectives of the present invention. Referring to the
embodiment of the present invention disclosed in Figure 1, a
plurality of grooves 12 are particularly concentrated in the
bridge area 24 of the lens 10. 1In general, the grooves are
concentrated in the peripher&dl zone 38, which generally
includes all areas of the lens outside of the optical zone or
zonies 35. The grooves 12 are useful in this region, among
other reasons, to accommodate flexing which tends to occur
while putting the glasses on or taking them off.

Preferably, the grooves 12 will be distributed in a
manner which minimizes interference with the principal
optical zone 35 of the lens 10 or lenses in a dual lens
system. Thus, grooving is typically located about the bridge
region 24 of the lens 10, and peripherally surrpunding the
optical zones, such as along the uppermost extremity 20 of
the lens 10 and/or along the bottom and sides of the lens 10.

-5-
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See Figures 1, 2 and 11 through 16. Grooving in the area of
earstem attachment is preferably also provided, to minimize
local stress buildup. Preferably, the bottom extremity 22 of
the lens 10 is left free of grooving because the bottom
extremity 22 of the lens 10 in many lenses is within the
range of vision of the wearer.

As shown throughout the figures, the grooves 12 may be
placed on the lens 10 in any of a variety of patterns. The
grooves shown in Figures 1, 2 and 5 have a generally
parabolic configuration, while the grooves shown in Figures
11 and 12 radiate linearly from a common focus located above
the bridge portion 24 of the lens 10. Referring to Figures
13 through 14, the grooves 12 on the lens 10 are linear in a
horizontal direction and parallel to each other. The large,
generally flat bottomed groove of Figure 15 continuously
covers essentially the entire peripheral zone. Although
several configurations of grooves are shown in the figures,
virtually an infinite number of grocve configurations may be
provided to achieve the advantages of the present invention.

The grooves 12 in accordance with the present invention
may be produced in any of a variety of ways for removing
material from the surface of the lens that will be undexgtood
by one of skill in the art. For example, surface grooves can
be provided during the molding process of the lens 10.
Alternatively, surface grooves 12 can be provided by a post
lens forming operation, such as mechanical milling, slicing,
grinding, sand blasting, laser etching or other techniques
knowrt in the art. The grooves 12 may also be etched
utilizing a pantographing machine, a computer controlled
milling machine or other milling machines. For example, the
optical zone can be masked utilizing peelable stickers,
paintable or sprayable resistent mask material, reusable
preformed masks or any of a variety of techniques well known
in the art. The exposed portion ¢f the lens is thereafter
exposed to a chemical etchant or sand blasted using for
example 70-140 U.S. sieve impact beads in a conventional sand

-6 -
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blaster/cleaner unit. Particular etchants and bead sizes can
be optimized by routine experimentation in view of the
disclosure herein.

The number of grooves 12 and spacing between the grooves
12 can be varied considerably and still accomplish the
advantages of the present invention. In one embodiment of
the present invention, referring to Figures 7 and 8, the
grooves 12 are spaced by a distance D within the range of
from approximately .050 inches apart to approximately .200
inches apart. More preferably, adjacent grooves in a
multiple groove embodiment are spaced within the range of
approximately .060 inches apart to .100 inches apart, or
less. The grooves 12 need not be eguidistant from each other
and may overlap.

At least one groove is provided on the surface of the
lens in accordance with the present invention. See, e.g.,
Figure 15 for a single wide groove embodiment. As will be
apparent to one of skill in the art in view of the disclosure
herein, "groove" is intended to describe any depression from
the native surface of the lens blank produced by the removal
of lens material, whether by sawing, etching, sand blasting,
grinding or the like. The depth of the groove can range from
microns up to the maximum depth which does not undesirably
compromise structural integrity in view of the thickness of
a particular lens, as will be discussed in the context of
particular enbodiments below.

The maximum number of grooves is limited only by the
desired size of the optical zone 35, and by the desired
minimum dimensions of the groove. In general, for grooves of
the type illustrated in Figures 1-14, at least about 5 and
preferably more than about 10 nonintersecting grooves with be
provided. In the embodiment illustrated in Figure 1, wherein
grooves are provided along the nosepiece attachment surface,
at least about 20 nonintersecting grooves are spaced apart
along a generally vertical 1line through the glasses.
Alternatively, in the embodiment illustrated in Figure 11, at

-7 =
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least about 33 discrete grooves are provided in a radiating
fashion. By closer spacing of appropriately dimensioned
grooves, as many grooves as 50 or 100 or more can readily be
provided in accordance with the present invention, yet not
unduly interfering with the principle optical zone. BAs the
number of grooves for any given groove width reaches a
certain upper limit, the grooves become indistinguishable and
assume the appearance of the single broad groove embodiment
such as that illustrated in Figure 15.

Referring to Figure 8, the width w at the opening of the
groove 12 and depth d of the groove 12 may also be varied
considerably and still accomplish the objectives of the
present invention. Preferably, the width w of the groove in
this embodiment is no more than about 1/8 of an inch, and
more preferably, no more than about 1/16 of an inch. Grooves
12 having a width w of 1/32 of an inch or 1/64 of an inch or
less may also readily be used, depending upon the method
utilized to produce the groove 12. Hairline grooves of
relatively small width w, such as in the 100ths or 1000ths of
an inch may also be used to accomplish the advantages of the
present invention.

The depth d at the deepest point of the groove 12 is
limited at its maximum by the thickness of the lens blank and
the desired structural integrity of the finished lens 10.
Por example, a typical unitary lens injection molded from
polycarbonate will have a thickness T within a range of from
about .05 inches to about .08 inches. In a preferred
embodiment, the central region of the lens has a thickness T
of about .066 inches. In this embodiment, the grooves 12
will typically have a depth d of no more than about 0.03
inches and, preferably no more than about 0.02 inches or
less.

The grooves 12 of the present inventir 1 may also be
provided in a variety of cross-sectional configurations. For
example, referring to Figures 8 through 10, the grooves 12
can be flat bottomed (Figures 8 and 15), v-shaped (Figure 2),

-8-
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or half-round (Figure 10), or any of a variety of other
configurations as desired. In general, groove configurations
with at least some slight rounding are preferred because they
minimize localized buildup of stress which tends to become
focused at sharply defined angles.

Preferably, grooves having a rounded bottom V-groove
cross-sectional configuration are preferred in order to
maximize the decrease in surface tension of the lens 10 and
the decrease in static electricity of the lens 10.

It is contemplated by the present invention that a
single lens 10 may contain a plurality of grooves of varying
width w, depth d and cross-sectional configuration, as well
as varying distances D between the grooves 12, as discussed
above. )
It is believed by the present inventors that the
provision of the grooves 12 on either the convex outer
surface of the lens or the concave inner surface of the lens
decreage the surface tension of the lens and therefore may
increase the impact resistance of the lens 10. Further, the
grooves 12 on the convex outer surface of the lens 10 may
decrease the static electrical charge of the lens 10 in areas
which are distanced from the grooves 12. In other words, it
is not necessary to provide grooves throughout the entire
lens 10 in order to achieve the advantages described herein.

Thus, the area of the lens which is provided with
grooves may comprise less than 20% of the surface area of the
lens and, possibly, less than about 10% of the surface area
of the 1lens to still benefit from the static discharge
feature. In some embodiments, less than about 3 or 4% of the
surface area of the lens is provided with grooves, provided
that the grooves are positioned in high stress areas, such as
at the attachment ©f the earstems, and at the bridge region
24 between the optical zones of the left and right eye of the
wearer. Most preferably, grooves 12 are provided in the area
of the earstem attachment zone, the bridge region 24, and
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along the zone extending downward adjacent the nose of a
wearer, as illustrated in the figures.

- In accordance with the aesthetic and pexipheral light
blocking features of the foregoing embodiment, a single wide
groove may be provided having a substantially £lat bottom,
and a width sufficient to optimize the light interception
characteristics of the lens. “or example, the peripheral
zone 38 of any of the embodiments illustrated in Figures 1
through 14 discussed supra can be provided with a single
groove extending the width of the peripheral zone 38 instead
of multiple grooves therein.

The single groove embodiment thus contemplates an
eyeglass lens having a profile in which the optical zone of
the lens has a native surface level or thickness, and the
peripheral zone of the lens, which is essentially the flat
bottom of a wide groove, has a somewhat reduced surface level
or thickness due to the removal of some material from the
surface of the lens. The visual effect of the sjingle, wide
groove is to produce a lens having a central optical zone and
a peripheral sand blasted or etched light intercepting zone

which gives the appearance of an outer frame, yet without any

additional weight. See Figure 15.
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In the embodiments of the present invention, the surface
modifications on the lens can be obtained either by etching,
sand blasting, milling, grinding, or other techniques to modify
portions or all of the peripheral zones on lenses having any of
the known configurations. For example, lenses can be either
unitary (extending across or into the field of view of both
eyes) or dual lens systems (separate lens for each eye). The
lenses can be formed from any of a variety of 1lens blank
configurations, as discussed in detail below, including
spherical, toroidal, cylindrical, frustroconical, or the like.
In general, the lens or lenses can be formed in a manner that
conforms to the surface of any of a wide variety of geometric
solid shapes. The lens can be produced using any of the
techniques available in the art such as injection oxr other

molding, thermoformay, grinding and the like.
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In one unitary lens embodiment of the present invention,
as shown in Figure 1, the lens 10 is adapted to extend in an
arc from a left extremity 13 to a right extremity 14
substantially throughout the wearer’s entire field of vision.
A horizontal arc length L, is defined as the horizontal
length along the surface of the lens. The arc horizontal
length L, of the lens 10 is preferably within the range of
from about 3.0 or 4.5 inches to about 7.5 or 8 or 9 inches,
and, more preferably, within the range of from about 5 inches
to about 7 inches. In the vertical direction, the lens 10
can be either linear or curved as 1s discussed below.

Figure 16 depicts a unitary lens blank for use with the
present invention substantially conforming to the exterior
surface of a cylinder &5. The benefits derived from the use
of a cylindrically shaped unitary lens are expounded in U.S.
Patent No. 4,859,048, which 1is 1incorporated herein by



10

15

~-13-

reference. Thus, one embodiment of the lens 10 of the
present invention is preferably provided with a substantially
uniform curve, such that a line L, (Fig. 16) drawn along the
surface of the lens 10 in a circumferential direction defines
an arc of substantially uniform radius $0. A line L, drawn
along the surface of the lens 10 in an axial direction 1is
substantially parallel to the axis 98 of the cylinder 85.

Although a variety of radii might accrue the advantages
of the present invention, the lens is preferably provided
with a radius 90 within the range of from about 2-1/2 to
about 4-1/2 inches, and preferably within the range of from
abo:t -=1/2 to 4 inches. The foregoing radius dimensions
repyr »=&nt the distance from the axis 98 to the interior,
concave surface of the lens.

The lens 10 of the present invention may alternatively
be curved along each of two substantially perpendicular axes
to produce a lens, for example, which conforms to the surface

of either a sphere or a generally toroidal configuration.
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Thus, a cross-section of the lens taken along a horizontal
plane (Figs. 19 and 20) midway from the bottom edge 65 of the
lens to the top edge 55 (See Fig. 18) will reveal an arcuate
cross-sectional configuration, characterized by a first
radius dimension R, as shown in Fig. 17. Unlike the
cylindrical lens, however, a vertical cross-section through
the lens reveals a curvature from the top edge 55 to bottom
edge 65 characterized by a second radius dimension R,, as
shown in Fig. 18. Where R, equals R,, the lens will conform
to the surface of a sphere. R, can also be less than or
greater than R;. Toroidal lenses in which R, is less than R,
are the subject of U.S. Patent No. 4,867,550 which is
incorporated herein by reference.

The lens of the present invention has sufficient
thickness that it is not accurately defined as having only a
single radius. Instead, referring to Fig. 19, the lens 10
has a thickness or depth dimension 93 along its entire arc
length which causes the arc defined by the outer, convex
surface 95 to have a separate radius R, from the radius R,
defined by the inner, concave surface 97 of lens 10. 1In an
embodiment where the lens is of substantially uniform
thickness throughout, and the axes are coincident, the radius
R, of the convex surface 95 is essentially equal to the sum
of the radius R, of the concave surface 97 and the depth 93
of the lens. See Fig. 20.

In accordance with another embodiment of the present
invention, there has been provided a unitary lens
substantially as any of those described above, with one
following wmadification. Referring to the horizontal
sectional view illustrated in Fig. 19, there is disclosed a
lens 10 defined between an outer convex surface 95, having a
radius R,, and an inner concave surface 97, having a radius
R,. The principal differerce from the previously detailed
embodiment is that the thickness of the lerns 10 at each of
the distal ends 80 and 83 is less than the average thickness
of the lens at every point intermediate the two distal ends

“14 -
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80 and 83. In addition, the thickness of lens 10 measure at
least one point intermediate the two ends 80 and 83 is
greater than the thickness at each of those ends.

The invention can best be understood by reference to
Fig. 19, which illustrates the relationship between the lens
thickness and angular position along the arc length of a
lens. Since the arc length L, of a lens can be varied
considerably, although it is preferably within the range of
from about 5-1/2 to 7 inches, reference points will
arbitrarily be selected at the centerline 100 and at the 45°
line 103. Since the distance from centerline 100 to
reference line 103 is 1/8 of 360°, the reference arc length
for a radius of 3 ihches is about 4.7 inches, which is within
the preferred range, thus defining a reference point on the
lens.

In accordance with the tapered lens embodiment of the
present invention, the thickness of the lens at reference
line 103 is preferably from about 40% to about 99% of the
thickness at centerline 100. Thus, for example, a lens
having a centerline thickness 100 of about 0.060 inches will
preferably have a thickness of within the range of about
0.024 to about 0.059 inches at reference line 103, and a
thickness near the distal end 83 of the lens within the range
of about 0.020 to abcat 0.055 inch. The thickness of the
lens at the midpoint is preferable within the range of from
about 0.055 to about 0.070 inch. In a tapered 1lens
embodiment which has been molded or punched for receiving a
lens insert 29, the thickness o©of the lens insert will
typically be substantially greater, as has been discussed.

Preferably, the thickness of the lens tapers at a
substantially even rate from the widest region which is
centered about the centerline 100, to narrower regions near
each of the distal ends 80 and 83. 1In this manner, optical
distortion is minimized. By even rate it is meant that the
taper results from the convergence of an arc defining the
outer convex surface 95 of lens 10, and an arc defining the

-15-
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inner concave surface 97 of lens 10, each arc characterized
by constant radii R, and R,, respectively. Although the
surfaces need not be perfectly uniform arcs, as in the
previously discussed embodiment, conformation of the lens
surface to a substantially constant radius curve accrues
optical advantages. The foregoing may be accomplished in a
variety of ways, such as, for example, by making radius R,
equal to radius R, and displacing the center points from each
other. Alternatively, radius R, may be greater or lesser
than radius R,, so long as the converging geometry results.

In the production lens, of course, the distal ends 80
and 83 are formed well before the continuation of the args
defining surfaces 95 and 97 converge. In a cylindrical lens
produced in accordance with this embodiment, for example, and
having a centerline thickness of approximately 0.060 inches,
the thickness at a point proximate either distal end 80 or 83
will generally be within the range of from about 0.040 to
about 0.055 inch.

Finally, since a portion of the lens 10 near the distal
ends 80 and 83 serves primarily to block peripheral light and
is likely outside of the wearer’s direct line of vision, it
is less important that the radius of curvature be constant in
this area. Thus, the lens may be provided with a smooth
taper only up to a certain transition point intermediate the
reference line 103 in Fig. 19 and the distal end 83. From
that transition point until the distal end 83, the lens 10
may be provided with a relatively constant thickness or a
taper of a different rate. Either the tapered thickness or
the constant thickness léenses can thus have gradual or sudden
changes in curvature near the lateral sides, while having a
central region which generally conforms to one of the solid
geometric shapes previously déscribed. For example, a
central generally cylinderical section can extend across the
front of the glasses while each lateral side curves or angles

abruptly in the posterior direction.
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A nosepiece (illustrated in phantom in Fig. 1) may be
provided, which bounds the pane in the region of the nose
opening 45. The nosepiece preferably comprises a relatively
soft elastomeric material having a coefficient of sliding
friction that increases when the material is wetted. Such a
material is preferably hydrophilic, and tends to retain the
eyewear in position on the wearer’s upper nose area as the
wearexr perspires or encour-ters moisture, as during skiing.
Also, the preferred material is soft, for comfort. On such
material is KRATON G, a product of Shell 0il Company.

Referring to Fig. 1, eyewear embodying the lends of the
present invention are provided with a pair of earstems 107,
109. Earstems 107, 109 may be formed from‘any of a variety
of relatively rigid, molded thermoplastic materials which are
well known in the art, and may be transparent or dyed any of
a variety of colors. Earstems 107, 109 may be pivotably
secured to the lateral ends of an upper frame 110 (Fig. 13)
or to a frame which also or alternatively bounds the lower
edge of the lens (not illustrated). Earstems 107, 109 may
also be pivotably secured directly to the lens without the
use of a conventional frame.

Referring to Figure 1, the lens 10 may be manufactured
in accordance with any of a variety of techniques known to
one of skill in the art. For example, thermoforming,
injection molding, lost wax molding, centrifugal molding or
other techniques may be utilized. Preferably, the lens is
injection molded from an optically transparent material, such
as polycarbonate.

The lens 10, in accordance with the present invention,
may be further provided with any of a variety of coatings on
one or both of the inner concave or outer convex surfaces
thereof. For example, any of a variety of reflective
coatings, filter coatings for transmitting, absorbing or
reflecting particular wavelengths of 1light, iridescent
coatings or scratch-resistant coatings fay be provided.
Although each of these coatings performs a desirable function

-17-
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on the lens 10, coatings unfortunately also tend to increase

the propensity of the 1lens 10 to accumulate static

electricity. Further, these coatings tend to increase the

surface tension of the lens 10,
brittle. Hence, it is particularly desirable that lenses

therefore making it more

provided with a coating also be provided with the invention

described herein.
Although this invention has been described in terms of

certain preferred embodiments, other embodiments that are
apparent to those of ordinary skill in the art are also
within the scope of this invention. Accordingly, the scope

of this invention is intended to be limited only by the

appended claims.

Throughout this specification and claims which follow, unless
the context requires otherwise, the word ‘"comprise", or
variations such as ‘'comprises" or ‘'comprising", will be
understood to imply the inclusion of a stated integer or group

of integers but not the exclusion of any other integer or group

of integers.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: -

1. A lens for eyeglasses for participation in active sports,
such as biking, skiing and the like, said lens comprising:

a top edge and a bottom edge, the bottom edge having a nose
opening therein for mounting the lens on the nose of a wearer
and for defining right and left lens optical zones;

gsaid lens having an arcuate horizontal cross-sectional
configuration, wherein the lens curves across the face of the
wearer and extends into both the wearer's left eye and right eye
fields of vision;

said lens having an outer convex surface and an inner
concave surface, the outer convex surface having a peripheral
zone on the lens surrounding said right and left optical zones;
and

a first groove in said peripheral zone surrounding said
rigltic lens optical zone and a second groove in said peripheral

zone surrounding said left lens optical zone.

2. A lens as claimed in claim 1, wherein each said groove

surrounds the respective optical zone.
3. A lens as claimed in claim 2, wherein each groove extends
from the edge of the respsétive optical zone to the outer

periphery of the peripheral zone.

4. A lens as claimed in any one of claims 1 to 3, whereit the

lens conforms to the surface of a sphere.

A lens as claimed in any one of c¢laims 1 to 3, wherein the
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lens conformg to the surface of a toroid.

6. A lens as claimed in any one of claims 1 to 3, wherein the

lens conforms to the surface of a cylinder.

7. A lens as claimed in any one of claims 1 to 3, wherein the

lens conforms to the surface of a cone.

8. A lens as claimed in any one of claims 1 to 7, wherein

there is a single said first groove and a single said second

groove.

9. A lens as claimed in ary one of claims 1 to 7, wherein
there is a plurality of said first grooves, and a plurality of

said second grooves.

10. A lens as claimed in any one of claims 1 to 8, wherein the
grooves are configured to give the visual impression of a frame

fully or partially surrounding the optical zones.

11. A pair of eyeglasses, said eyeglasses being suitable for
participation in active sports, such as biking, skiing and the
like comprising:

a frame;

a pair of earstems pivotably attached to said frame;

a left lens having at least one groove therein in a
peripheral zone, said lens being positioned by the frame within
the field of vision of a wearer's left eye; and

a right lens having at least one groove therein in a

peripheral zone, said lens being positioned by the frame within
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the field of vision of a wearer's right eye.

DATED this 10th day of December, 1997
JAMES H. JANNARD

By his Patent Attorneys:

DAVIES COLLISON CAVE
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SURFACED MODIFIED LENS
Absgtract
Disclecsed is a lens for eyeglasses having at least one
optical zone and at least one peripheral zone. At least a
portion of the surface of the lens in the peripheral zone is
modified such &as by the removal of lens material or the
addition of material to the surface of the lens. The lens
may extend throughout the wearer’s entire angular range of
vision. In another embodiment of the present invention,

independent surface modified lenses are placed in the

wearer’s left and right fields of vision.
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