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EYEWEAR WITH EYEWIRE TENSIONING ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority benefit under 35 U.S.C. § ) I9(e) of

United States Provisional Patent Application No. 60/797,595, filed on May 4, 2006, which is

hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

|0002] The present invention generally relates to eyewear. More particularly,

certain features, aspects and advantages of the present invention relate to rimless eyewear

having a tensioning assembly.

Description of the Related Art

10003] Eyewear styles change frequently and fashionable eyewear can be costly to

purchase. In the past, eyewear style has been defined by a frame formed at least partially of

metal and/or resin based materials. As such, the eyewear was heavy and the style and size of

the lenses were fixed based upon the frame. To accommodate the fashion whims and optical

needs of the public, hundreds of eyewear styles with differing lens sizes and shapes must

currently be manufactured. To manufacture a frame for each style typically requires a large

manufacturing run of each size and shape. This is costly and can result in a cost that is not

recovered if the eyewear style is not popular enough to sell sufficient quantities.

(0004] Recently, so-called rimless eyewear has been introduced in which temples

and a bridge are directly secured to the lenses with threaded fasteners, posts or the like, which

require holes to extend through the lenses. Such rimless eyewear has been quickly adopted

within the fashion world. The rimless eyewear is very light due to the lack of a heavy frame

around the lenses.

10005] However, there are several disadvantages of the truly rimless eyewear.

First, the holes used to secure a bridge and a pair of temples to the lenses must be drilled very

precisely. Thus, most optical technicians are not able to perform the drilling in-house and

outside services must be used. Such outside services are costly and add additional time to the

eyewear supply process such that end users need to wait longer for the eyewear. Further,



drilling the necessary holes in the eyewear can lead to lens breakage, even by the outside

services. The cost of replacement lenses obviously must be calculated into the end cost of the

eyewear, which further increases the cost of eyewear. Finally, the lens materials often may

not have the sufficient strength for the long teπn use and abuse often attributed to some

eyeglass wearers. Persons working in the eyewear industry, therefore, have been trying to find

a better alternative to the truly rimless eyewear currently found in the industry.

SUMMARY OF THE INVENTION

J0006) Even more recently, a rimless style of eyewear has been proposed in which

the lenses are circumscribed by a thin wire. Examples of such eyewear are described in co-

pending U.S. patent application Ser. No. 11/453,337, filed on June 14, 2006 and identified by

Attorney Docket No. ISL.021C2, which is a continuation of U.S. patent application Ser. No.

10/846,349, filed on May 14, 2004 and issued as United States Patent No. 7,063,420 on June

20, 2004 and identified by Attorney Docket No. ISL.021A, each of which is hereby

incorporated by reference in its entirety. Other examples of such eyewear are described in

co-pending U.S. patent application Ser. No. 10/846,953, filed on May 14, 2004 and identified

by Attorney Docket No. ISL.020A. Such eyewear also is disclosed in co-pending U.S. patent

application Ser. No. 11/563,559, filed on November 27, 2006 and identified by Attorney

Docket No. 1SL.013CP3C2, as well as the following applications from which that application

claims priority: U.S. patent application Ser. No. 10/846,357, filed on May 14, 2004, now U.S.

Patent No. 7,140,727 and identified by Attorney Docket No. 3SL.O13CP3; U.S. patent

application Ser. No. 10/610,862, filed on Jun. 30, 2003, now U.S. Patent No. 7,104,645 and

identified by Attorney Docket No. ISL.01 3CP1 ; U.S. patent application Ser. No. 10/269,81 1,

filed on Oct. 11, 2002, now U.S. Patent No. 6,595,634 and identified by Attorney Docket No.

ISL.013A; and U.S. Provisional Patent Application No. 60/394,837, filed on JuI. 10, 2002.

Each of the above identified applications and patents is hereby incorporated by reference in

its entirety

|0007] As described in these patents and applications, the wire also passes

through a portion of a bridge and a portion of an end piece, to which a temple can be hinged.

The disclosed constructions, however, can be difficult to manufacture while minimizing

undesired movement of the components prior to the wires being tightened into position. In



addition, during tightening of the wire, the wire may drag along a side edge of a closing

mechanism a fairly significant distance. The rubbing action between the wire and the closing

mechanism can weaken the wire during assembly and, in some circumstances, can result in

breakage of the wire. Thus, an improved wire closing configuration is desired.

[0008] It also is preferred that the adjustable tensioning system have an exterior

configuration that closely resembles a standard end piece. Such a construction would

minimize the visual prominence of the tensioning system. For instance, such a construction

could minimize any overlap of the mounting or tensioning system into the lens such that the

prominence of the mounting structure can be reduced and the eyewear can become even more

transparent to observers of the user of the eyewear.

[0009] Accordingly, certain aspects of the present invention are directed to a

tensioning system for rimless eyewear that comprises any of a number of embodiments of a

flexible wire tensioning mechanism. Various ones of the disclosed flexible wire tensioning

embodiments ensure ease of assembly while securing the lens in the rimless eyewear. One

feature that makes for ease of assembly in at least some of the disclosed embodiments is that

the optical technician does not have to physically handle the ends of the wire. Rather, in such

embodiments, the ends of the wire are secured within the tensioning mechanism so that the

optical technician need only use simple tools to loosen the assembly, insert the lenses and

tighten the assembly, thereby improving the efficiency of the eyeglass assembly process.

[0010] In most preferred embodiments, the system is sized and configured to fit

within a housing or to define a housing that resembles end pieces in present eyewear systems.

In other words, when assembled, the housing would have a height, a width and a depth, with

at least one of the width and the depth being substantially greater than the height. In other

words, most present eyewear feature end pieces (e.g., where the temples attach to the lens

supporting structures) that do not have a height as the longest dimension.

[001 1] Since there are many well-known methods of attaching temples to an end

piece extending from the outside perimeter edge of a lens, it should be understood in reading

any descriptions of the embodiments of the present invention that any suitable method can be

used to attach the temples to the various closing mechanisms described herein.



[0012] One aspect of the present invention relates to eyewear comprising a lens.

The lens comprises an outer peripheral surface. The outer peripheral surface comprises a

groove. A wire is positioned in the groove. The wire comprises a first end and a second end.

The first end is connected to a first termination member. The second end is connected to a

second termination member. The first termination member and the second termination

member are moveably secured together. At least one of the first termination member and the

second termination member is connected to an ear stem.

[0013] Another aspect of the present invention relates to eyewear comprising a

lens. The lens comprises an outer peripheral surface. The outer peripheral surface comprises

a groove. A wire is positioned in the groove. The wire comprises a first end and a second

end. The first end and the second end are joined by means for pivotably connecting the first

end and the second end.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] These and other features, aspects and advantages of certain embodiments

of the present invention will be described with reference to drawings of the embodiments.

The drawings comprise 18 figures.

[0015] Figure 1 is a perspective view of a fully assembled pair of eyewear that has

a hinged tension assembly that is arranged and configured in accordance with certain

features, aspects and advantages of the an embodiment of the present invention.

[0016] Figure 2 is a top cross-sectional view of the hinged tension assembly of

Figure 1 taken along the line 2-2 in Figure 1.

[0017] Figure 3 is a cross-sectional view of the hinged tension assembly of Figure

1 taken along the line 3-3 in Figure 2 and shown in a partially closed position.

[0018] Figure 4 is an exploded perspective view of the hinged tension assembly

of Figure 1.

[0019] Figure 5 is a cross-sectional view of the hinged tension assembly of Figure

1 similar to that of Figure 3 but showing the hinged tension assembly in a substantially closed

position.

[0020] Figure 6 is a cross-sectional view of the hinged tension assembly of Figure

1 taken along the line 6-6 in Figure 5.



[0021] Figure 7 is a cross-sectional view of a portion of the hinged tension

assembly that shows a wire crimped inside of a wire termination member.

[0022] Figure 8 is another cross-sectional view of a portion of the hinged tension

assembly that shows a wire squeezed inside of a wire termination member.

[0023] Figure 9 is a cross-sectional view of the configuration shown in Figure 8

and taken along the line 9-9 in Figure 8.

[0024] Figure 10 is a cross-sectional view of a portion of the hinged tension

assembly that shows a wire recessed into and secured to a wire termination member.

[0025] Figure 11 is a cross-sectional view of the configuration shown in Figure 10

and taken along the line 11-1 1 in Figure 10.

[0026] Figure 12 is an exploded perspective view of another embodiment of a

hinged tension assembly that is arranged and configured in accordance with certain features,

aspects and advantages of the present invention.

[0027] Figures 13 and 14 are cross-sectional views of a portion of the hinged

tension assembly of Figure 12.

[0028] Figure 15 is a cross-sectional view of a further embodiment of a hinged

tension assembly that is arranged and configured in accordance with certain features, aspects

and advantages of the present invention.

[0029] Figures 16 and 17 are side views of an embodiment of a hinged tension

assembly that is arranged and configured in accordance with certain features, aspects and

advantages of the present invention.

[0030] Figure 18 is a perspective view of the assembly of Figure 16.

[0031] Figure 19 is an exploded perspective view of another embodiment of a

tension assembly that is arranged and configured in accordance with certain features, aspects

and advantages of the present invention.

[0032] Figure 20 is a partially sectioned view of an embodiment of a tension

assembly that is arranged and configured in accordance with certain features, aspects and

advantages of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT



[0033] The present invention generally relates to eyewear frame assemblies that

feature a flexible cable or a wire that substantially encircles each lens such that the lens can

be secured in position within a loop defined by the cable or the wire. With reference now to

Figure 1, a pair of eyewear 20 is illustrated therein. The eyewear 20 advantageously is

arranged and configured in accordance with certain features, aspects and advantages of the

present invention. As shown, the eyewear 20 comprises at least one and preferably two lenses

22. The lenses 22 can have any size, shape or configuration desired hi the illustrated

arrangement, the lenses 22 each preferably comprise a groove, channel or the like, which

groove 24 (Figure 2) is formed in a peripheral edge 26 of each lens 22. Thus, a land 29 is

defined on each side of the groove 24.

(0034] The lenses 22 can be sized and shaped using a lens pattern (not shown) or

any other suitable technique. The lenses 22 can be prepared and cut in any suitable manner,

usually depending upon the application (e.g., tinted lenses, prescription lenses, protective

lenses, etc.). Preferably, the peripheral edge 26 is generally flat, such as commonly associated

with the terminology "rimless cut," which can be made on standard machinery used in the

eyewear industry when that machinery is configured to make a "rimless setting." While the

generally flat face is preferred along the peripheral edge 26, some deviation from a generally

fiat face also can be practicable. Accordingly, in at least some arrangements, the peripheral

edge 26 of the lens 22 can have a curved profile.

[0035] The groove 24 preferably has a depth and a width. The depth is a

dimension that reflects the direction into the lens 22 toward a center of the lens 22 from the

peripheral edge 26 (e.g., generally normal to the line of sight through the lens 22) while the

width is the distance between the lands 29, which is generally a distance along the line of

sight through the lens 24. The groove 24 preferably has a width that is as small as possible

while still accommodating a wire 30, which is discussed in more detail below and in the

applications and patents that have been incorporated by reference above. The depth of the

groove 24 preferably is substantially the same as a diameter of the wire 30. In some

arrangements, the groove 24 can be shallower than the diameter of the wire 30 and, in other

arrangements, the groove 24 can be deeper than the diameter. In the illustrated configuration,

as shown in Figure 2, the groove 24 is deeper than the diameter of the wire 30. In one other



configuration, the groove 24 can vary between shallower and deeper such that the wire 30 can

be viewed in some regions and not in others to add a unique visual interest to the eyewear

design. The outer portion of the wire 30 preferably is generally flush with the peripheral edge

26 of the lens 22 such that the wire 30 is substantially hidden from view.

[0036] In one embodiment, the wire 30 comprises a multiple filament

construction. In other words, the wire 30 preferably comprises more than one filament, fiber

or strand, as generally indicated by reference numeral 32 (see Figure 2). In some

embodiments, the filaments 32 are made from a metal, a metal alloy, a nylon, a polymer, a

resin, a natural fiber or another naturally occurring or man-made material that is suitably

strong in tension while maintaining sufficient flexibility to secure a lens in a manner

described herein. Ln some embodiments, the wire 30 may be manufactured of a type of fiber

optic material. A single filament also can be used.

[0037] The multiple filaments 32 preferably are intertwined, braided or wrapped

together to define the wire 30. The wire 30 can be encased within a sheath, cover, jacket or

casing, if desired. By enclosing the multiple filaments 32 in a casing or the like, the filaments

32 can be better protected against normal wear and tear that might otherwise occur. In one

embodiment, the wire 30 is constructed similarly to a braided fishing leader wire.

[0038] The diameter of the wire 30 preferably is fairly small while large enough

to suitably withstand the tensile forces applied to it during use of the eyewear. In some

embodiments, the wire 30 has an average diameter of between about 0.1 mm and about 3.0

mm. Preferably, the wire 30 has an average diameter of between about 0.2 mm and about 1.6

mm, and more preferably has an average diameter of between about 0.1 mm and about 0.6

mm, and even more preferably has an average diameter of between about 0.2 mm and about

0.4 mm. In one embodiment, the wire 30 has an average diameter of about 0.4 mm.

[0039] The eyewear 20 preferably comprises two temples, ear pieces or ear stems

34 that are connected to the respective lenses at corresponding outwardly projecting end

pieces 36. The stems 34 can be pivotally connected to the end pieces 36 in any suitable

manner. In some arrangements, the stems 34 are monolithically formed with the end pieces

36. In such arrangements, the stems 34 may not be pivotally connected to the end pieces 36.

In the arrangement of Figure 1, the stems 34 are pivotally connected by a hinge 38 to a



rearwardly extending portion of the end pieces 36. The stems 34 can be formed of any

suitable material and can have any suitable construction.

[0040] As for overall sizing, the end pieces 36 preferably resemble end pieces

found on standard eyewear frames so that the end pieces 36 have a minimal impact on the

appearance of the eyewear. For instance, on standard eyewear frames, the end pieces have a

height, width and depth with the width being the dimension outward from the lenses and the

depth being the dimension rearward toward the ears of the wearer. These end pieces usually

have a height that is smaller than at least one of the width and the depth hi some of the

standard eyewear, the height of the end pieces is smaller than both the width and the depth. In

the illustrated arrangement, the width is at least two times the average height of the end

pieces 36. Other sizes also are practicable.

[0041] With reference now to Figures 2-6, an embodiment of a hinged tensioning

assembly 40 will be described. The assembly 40 preferably comprises at least a first member

42 and a second member 44 that are pivotably joined together. The first member 42 and the

second member 44 can comprise wire termination members in some embodiments. In other

words, a first end 46 of the wire 30 can be joined or coupled to the first member 42 and a

second end 48 of the wire 30 can be joined or coupled to the second member 44.

[0042] As used herein, unless otherwise stated, the wire 30 can be a single wire or

the wire 30 can be two or more separate wires that are connected together in any suitable

manner. For example, the wire 30 may comprise a first portion that is coupled to a nose

bridge 28 and that extends over an upper portion of the lens 22 and a second portion that also

is coupled to the nose bridge 28 and extends over a lower portion of the lens 22. In any

event, the first member 42 and the second member 44 can be joined to two end portions of

the wire 30.

[0043] With reference to Figures 7-1 1, the wire 30 can be secured to the first and

second members 40, 42 in any suitable manner. In one configuration, each of the first and

second members 40, 42 comprises a passage 50, 52. As illustrated in Figure 2 and Figure 3,

the passages 50, 52 extend through first ends 58, 60 of the first and second members 40, 42

respectively. While the illustrated passages 50, 52 extend through the terminal end surface

62, 64 of the first ends 58, 60, the passages 50, 52 can extend through other surfaces of the



first ends 58, 60. Preferably, each of the passages 50, 52 breaks through the surfaces that

define the associated member 42, 44 three times. Other configurations are possible.

[0044] Preferably, a portion 54, 56 of the first ends 46, 48 of the wire 30 extends

through an outer surface 62 of the first member 42 and an outer surface 64 of the second

member 44, respectively (e.g., a top, end or side surface of the first member 42 and a bottom,

end or side surface of the second member 44). Advantageously, by extending through an

outer surface 62, 64 of the first and second members 42, 44, the wire 30 is less likely to

interfere with full closing of the hinged tensioning assembly 30 in which inner surfaces of the

first and second members 42, 44 are generally brought into abutment. While a construction

can be used in which the hinged tensioning assembly has a closed position with the two

members 42, 44 spaced apart, such a construction is larger than the illustrated abutting

construction. Thus, while practical, such a spaced construction is not optimal.

[0045] Moreover, in the illustrated configuration, the portions 54, 56 of the first

and second ends 46, 48 of the wire 30 and the first and second members 42, 44 can be

secured by welding, soldering, brazing, adhering, cohering, knotting, press fitting, anchoring,

enlarging a portion or the like. Thus, the wire 30 can be permanently secured to the first and

second members 42, 44 in some preferred embodiments. While permanently securing the

members 42, 44 to the wire 30 is desired, it is not necessarily required.

[0046] With reference to Figure 7, the wire 30 also can be secured to a first

member 42a by crimping. As illustrated, the wire 30 can be inserted into a passage 50a and

the first member 42 then can be secured on the wire 30 by forming bends or creases 66 in the

first member 42a. Such a construction also permanently secures the wire 30 to the first

member 42a. The wire 30 also can be permanently secured to the second member in a similar

manner.

[0047] With reference to Figures 8 and 9, the wire 30 can be secured to a first

member 42b by deforming the first member 42b. As illustrated, the wire 30 can be inserted

into a passage 50b. With the wire 30 inserted into the passage 50b, the first member 42b can

be deformed (e.g., compressed from the outer dashed lines to the solid lines) such that the

first member 42b and the wire 30 are deformed in a radial direction of the wire 30 (shown by

vertical arrows and horizontal arrows in Figure 9). In the illustrated construction, the wire 30



and the first member 42b are compressed such that the wire assumes an oblong cross-section

and the first member 42b has a reduced height. Other deformations also can be used. Such a

construction preferably permanently secures the wire 30 to the first member 42b. The wire

30 also can be permanently secured to the second member in a similar manner.

[0048] With reference now to Figures 10 and 11, the wire 30 can be secured to a

first member 42c by defining at least a chord of a passage 50c in a surface of the first member

42c. The chord of the passage 50c defines a recess in a surface of the first member 42c. In

the illustrated configuration, the recess is formed along an inner surface (i.e., a surface of the

first member 42c that will face the second member) but the recess can be formed along any

surface, as discussed above. The wire 30 and the first member 42c can be secured together in

any suitable manner including, but not limited to, welding, soldering, brazing, adhering,

cohering or the like. In some configurations, no recess or passage is formed and the wire

simply is secured to an outer surface of the first and/or second member.

[0049] With reference again to Figures 2 and 3, the first member 42 and the

second member 44 preferably are joined together at respective second ends 70, 72. In the

illustrated configuration, the second ends 70, 72 are joined by a hinge construction. The

illustrated hinge comprises a pair of fingers 74 and an aperture 76. Preferably, the fingers 74

are spaced apart from each other and disposed on one of the first and second members 42, 44.

In the illustrated construction, the fingers 74 are disposed on the first member 42 and the

aperture 16 extends through the second member 42. Other configurations are possible.

Preferably, the fingers 74 each also include apertures 78 that are generally aligned with the

aperture 76. Thus, a pin 80 or the like can extend through the apertures 78, 76, 78 to

pivotally secure the first member 42 to the second member 44. Other manners of pivotally

connecting the first and second members 42, 44 also can be used.

[0050] As illustrated in Figure 4, the first member 42 also comprises a threaded

opening 82 while the second member 44 comprises a corresponding opening 84. In some

configurations, the second member 44 can be shortened such that the opening 84 is not

needed (i.e., the end of the second member 44 is positioned such that the threaded opening 82

does not overlap the second member 44). Along these lines, it also is possible to secure one

end of the wire 30 directly to the end piece 36 and to pivotably connect the first member 44,



which is connected to the other end of the wire 30, directly to the end piece 36 with the

threaded opening positioned closer to the lens 22. Such a construction reduces the

interchangeability of the various components and, therefore, is less desirable but is feasible.

[0051] With reference now to Figure 3 and Figure 5, the opening or hole 84

advantageously is oversized relative to a fastener 86. Thus, the second member 44 can move

relative to the fastener 86. In some configurations, the openings can be reversed with the

second member comprising the threaded opening 82. The illustrated configuration, however,

advantageously allows the threaded fastener 86, such as a screw, to be inserted from the

bottom, through the corresponding opening 84 and into the threaded opening 82, which

somewhat obscures the fastener 86 from view during normal wearing of the eyewear 20.

Inverting the assembly with the second member having the threaded opening would result in

the fastener being inserted from the top, which would likely make the fastener more visually

apparent. Insertion of the fastener 86 from the bottom is more aesthetically pleasing.

[0052] With reference primarily to Figure 3, the end piece 36 preferably

comprises a recess 90 that is sized and configured to receive at least a portion of the hinged

first and second members 42, 44. Preferably, when the tensioning assembly 40 is in the

closed position, the recess 90 defines a gap G between at least one surface of the tensioning

assembly 40 and the inner walls that define the recess 90. The recess 90 preferably comprises

at least one of an upper sloping wall 92 and a lower sloping wall 94. In some configurations,

at least one of a front wall and a back wall can be sloped. The sloping wall or walls can help

to close the hinged tensioning assembly 40 or can help maintain the hinged tensioning

assembly 40 in a closed or partially closed position. In one embodiment, the shape of the

recess 90 helps to tension the wire loop sufficiently for normal use of the eyewear 20 while

the hinged tensioning assembly 40 is disposed within the recess 90.

[0053] A opening 96 preferably extends through at least one of the upper wall 92

and the lower wall 94 such that the opening either extends through a sloping wall or a wall

opposing a sloping wall. The opening 96 is sized and configured to accommodate the

fastener 86. In the illustrated configuration, the opening comprises a shoulder 98 that defines

a countersink. Other configurations may not have a shoulder.



[0054] As illustrated, the hinged tensioning assembly 40 preferably is

permanently joined to the wire 30. The first and second members 42, 44 define first and

second wire termination members that fold together about a hinge point that is defined by the

pin 80 in the illustrated configuration. As the first and second members 42, 44 fold together,

the wire 30 is tightened about the lens 22. In one preferred configuration, as the first and

second members 42, 44 fold together sufficiently to be inserted into the recess 90 of the end

piece 36, the wire 30 is tightened around the lens 22 sufficiently to secure the lens 22 within

the loop defined by the wire 30 and the hinged tensioning assembly 40.

[0055] With the hinged tensioning assembly 40 folded into a partially closed

position and with the hinged tensioning assembly 40 positioned inside of the illustrated end

piece 36, the fastener 86 can be inserted through the hole 96 in the end piece 36, through the

opening 84 in the second member 44 and threaded into the threaded opening 82 of the first

member 42. As the fastener 86 threads into the threaded opening 82, the first and second

members 42, 44 draw together. As the first and second members 42, 44 draw together, the

wire 30 tightens about the lens 22. Thus, in the illustrated configuration, the fastener 86

secures the end piece 36 in place relative to the hinged tensioning assembly and forms a

portion of the hinged tensioning assembly 40, which tightens the wire 30 about the periphery

of the lens 22. In other configurations, however, the wire loop tension can be adjusted

separately from the component or components used to secure the end piece 36 to the

assembly 40.

[0056] When the wire 30 is secured to the hinged tensioning assembly 40 and the

hinged tensioning assembly 40 is in an open position (which still defines a closed loop with

the wire), the diameter of the loop defined at least in part by the wire 30 and the hinged

tensioning assembly 40 is enlarged or increased hi other words, the length of the perimeter

or the circumferential length is increased. Increasing the diameter facilitates insertion of the

lenses. Folding the first and second members 42, 44 together decreases the diameter and

tightens the loop around the lens 22.

[0057] With reference now to Figure 12, another hinged tensioning assembly 140

is illustrated therein. The illustrated tensioning assembly 140 comprises a first member 142

and a second member 144. The first and second members 142, 144 preferably define a



generally cylindrical member when combined together. Other configurations also are

possible.

[0058] The first member 142 preferably is secured to a first end 146 of a wire 130

and the second member 144 preferably is secured to a second end 148 of the wire 130. The

wire can have any suitable construction, including those described above, and the wire and

each of the first and second members 142, 144 can be secured together in any suitable

manner, including those described above.

[0059] Moreover, the first and second members 142, 144 can be secured together

in any suitable manner, including those described above. In some configurations, the two

members 142, 144 are hinged together such that they are pivotally connected. As illustrated,

the first member 142 and the second member 144 can be joined by a pin 180 or the like.

[0060] With reference to Figures 12-14, the first and second members 142, 144

can be drawn together using a nut 184 or another suitable member. The nut 184 can be

threaded on to the first and second member 142, 144 from either end. In one configuration,

the cylinder resulting from the combined first and second members 142, 144 can comprise

external threads 186 while the nut 184 comprises mating internal threads 188. The nut 184

can be threaded from the hinged end or the other end. In one configuration, prior to the wire

loop formed by the wire 130 and the first and second members 142, 144 being positioned

over the lens 122, the nut 184 is moved from the end of the first and second members 142,

144 closest to the connection to the wire 130 toward the opposite end of the first and second

members 142, 144, which allows the wire loop to expand. To help with this expansion, the

first and second members 142, 144 can be somewhat flexible, as shown in Figure 13.

[0061] Tightening the nut 184 toward the lens 122 draws the first and second

member 142, 144 together, which tightens the wire loop around the lens 122. While Figure

13 illustrates an end piece 136 as positioned over the assembly 140 prior to the nut 184 being

tightened, the end piece 136 preferably is not positioned over the assembly 140 until the wire

loop is tightened around the lens 122, as shown in Figure 14.

[0062] The first and/or second members 142, 144 can comprise a locking aperture

190. The locking aperture 190 can be aligned with an opening 192 through the end piece

136. The locking aperture 190 and the opening 192 preferably receive a fastener 194 such



that the fastener 194 can secure the end piece 136 over the assembly 140. Other suitable

techniques can be used to secure the end piece 136 to the assembly 140. While the illustrated

locking aperture 190 comprises a non-threaded portion in the second member 144, in some

embodiments the second member 144 can comprise a threaded portion.

[0063] With reference now to Figure 15, a further embodiment is illustrated. The

illustrated assembly 240 is similar to the embodiment of Figure 12. As illustrated, the

assembly 240 comprises a first member 242 and a second member 244 that are connected by

a pin 280. In some configurations, the first and second members 242, 244 are not pivotally

connected but are integrally formed and have sufficient flexibility to allow them to separate

until brought together in the manner discussed below.

[0064] A portion of the first member 242 and a portion of the second member 244

can be threaded 245, 247 and another portion of each can comprise a diverging surface 249,

251 . The diverging surfaces 249, 251 can be conical, spherical or any other suitable shape.

[0065] With continued reference to Figure 15, a collar 253 can be positioned

between a nut 284 and the diverging surfaces 249, 251. The collar 253 can have a cylindrical

or tapering inner surface, depending upon the application. The outer surface of the collar 253

can have any suitable configuration. In some configurations, the collar 253 can be an

extension and, therefore, an integral part, of the nut 284. As the nut 284 is tightened toward

the lens 222, the collar 253 urges the portions of the first and second members 242, 244

together through an interaction of the diverging surfaces 249, 25 1 and one or more surfaces

of the collar 253. Other suitable configurations also can be used.

[0066] As the collar 253 urges the first and second members 242, 244 together,

the wire loop formed by the wire 230 and the first and second members 242, 244 tightens

around the lens 222 because the wire 230 is joined to the first and second members 242, 244.

Any suitable manner of coupling the first and second members 242, 244 to the wire 230 can

be used.

[0067] The first and second members 242, 244 can be secured to an end piece 236

in any suitable manner. In the illustrated configuration, the first and second members 242,

244 are positioned inside of the end piece 236 and a fastener 294 secures the end piece 236 in

position over the first and second members 242, 244.



(0068] With reference to Figures 16-18, a further embodiment is illustrated

therein. As illustrated in Figure 16, a hinged tensioning assembly 300 can comprise multiple

members. In the illustrated configuration, the hinged tensioning assembly 300 comprises a

first member 302 that is joined by a hinge 304 to a second member 306. The second member

306 can be joined by a hinge 310 to a third member 312. As illustrated, the hinges 304, 310

attached to the second member 306 can be configured such that the first member 302 folds

toward a first side of the second member 306 and such that the third member 312 folds

toward a second side of the second member 306. A clasp 314 can be provided to secure the

assembly 300 in the folded position.

[0069] In use, the third member 312 can be positioned alongside a lens 322 and

the second and first members 306, 302 can be folded toward the third member 312. When

folded, the wire 330 is drawn tight around the lens 322 and the clasp 314 can be used to

secure the assembly 300 in the folded position. Other configurations can be used to secure

the assembly in a folded position. In addition, an end piece can be attached to, or integrally

formed with, the first member 302. Moreover, in some configurations, the assembly 30 can

be attached to both sides of a nose bridge (not shown) such that the assembly 30 will be

significantly obscured from view by nose pads associated with the nose bridge.

[0070] In some configurations, the wire 330 can be secured along the first and

third members 302, 312 in multiple locations. In other configurations, the first and/or third

members 302, 312 can be clamped into position along the wire 330 such that the diameter of

the loop can be easily adjusted. Any suitable clamping mechanism can be used, both

permanent styles (e.g., crimping) and more temporary styles. In other words, the wire 330

can be fed further into either or both of the first and third members 302, 312. As the wire is

fed into the members, the loop diameter becomes smaller in both the open and closed

positions.

[0071] Figure 19 illustrates a further embodiment of eyewear 420 in which an end

piece 436 is connected to the eyewear 420 in a manner different from that shown in Figure 3,

for instance. As shown, the configuration of Figure 19 features a tensioning assembly 440

similar in some respects to the embodiment of Figure 15. The tensioning assembly 440

comprises first and second members 442, 444 that are integrally formed in the illustrated



configuration. While being integrally formed, the first and second members 442, 444

preferably are capable of relative movement such that a gap 445 separating the first 442 and

second members 444 can be closed at one end more than at the other end.

[0072] With reference to Figure 19, a collar 453 preferably is axially moveable

along toward the first and second members 442, 444 along with a nut 484 or other fastener.

Preferably, the nut 484 urges the collar 453 against sloping surfaces of the first and second

members 442, 444. The first and second members 442, 444 are secured to ends of a wire 430

and movement of the collar 453 along the sloping surfaces of the first and second member

442, 444 draw the ends of the wire 430 together.

[0073] In the illustrated embodiment, the end piece 436 preferably defines a

sleeve that generally encloses at least a portion, but preferably the entirety, of the first and

second members 442, 444. The illustrated end piece 436 can slide over the first and second

members 442, 444 and into abutment with a peripheral surface of a lens 422. The end piece

436 can be secured into position over the first and second members 442, 444 with a fastener

437. In the illustrated configuration, the fastener 437 is an acorn nut. Other types of

fasteners, male or female, can be used depending upon the application.

[0074] The illustrated end piece 436 features an ear stem 434 connected by a

hinge 438. Other configurations may not include the hinge 438 and yet other configurations

may not include the ear stem 434. In the illustrated configuration, the end piece 436 is

secured in any desired angular orientation relative to the lens 422 by the nut 437. In some

configurations, the end piece 436 and/or the lens 422 can comprise one or more structures

that can define one or more angular orientations at which the ear stem 434 extends relative to

the lens 422. For instance, a slot can be formed that accommodates a portion of the lens 422

and, therefore, secures the end piece 436 and the associated ear stem 434 in a specific angular

orientation.

[0075] With reference now to Figure 20, a further embodiment is illustrated in

which the end piece 536 cooperates with a first member 542 and a second member 544 such

that no additional collar and fasteners (e.g., the collar 453 and nut 484) are used. In the

illustrated configuration, the end piece 536 extends over at least a portion of the first and

second members 542, 544. The end piece 536 moves along the first and second members



542, 544 as a fastener 537 is threaded onto a threaded end of the first and second members

542, 544. As the end piece 536 moves toward a lens 522, the end portions of the first and

second members 542, 544 closest to the lens 522 are urged toward each other, a gap 545

closes at one end, which tightens a wire 530 around the lens 522.

[0076] The illustrated configuration reduces the number of components compared

to an arrangement such as that shown in Figure 19 while providing an ability to secure an ear

piece in any of a number of desired orientations. For instance, frictional forces created

between an interior surface 539 of the end piece 536 reduce the ability of the end piece 536 to

rotate relative to the first and second members 542, 544. In some configurations, however,

structures, such as a tongue and groove type of configuration, can be used to reduce or

eliminate the ability to rotation the end piece 536 relative to the first and second members

542, 544. In one configuration, the interior surface 539 is sloped to increase the surface

contact between the interior surface 539 and the first and second members 542, 544.

[0077] Not all embodiments will necessarily include an end piece, or an end piece

with a recess, that connects to a temple, or ear piece. For instance, in some configurations, it

may be desirable to attach the temple, or ear piece, directly to a portion of the hinged

tensioning assembly such that the temple, or ear piece, is aligned properly when the assembly

is in the closed position. In other configurations, the tensioning assembly 40 can be located

elsewhere with respect to the lens 22, such as at the nose bridge 28 or in another region of the

eyewear 20. In at least one such configuration, a single assembly can be used to tension the

wires that extend around both lenses. Other suitable configurations also can be constructed

when relying upon the principles discussed above.

[0078] In addition, while some of the embodiments discussed above describe a

threaded outer surface, the threaded outer surface can be replaced by other suitable structures.

In some configurations, the outer surface can be ribbed and the nut can be replaced by a

member that slides over the ribs and can lock into position on or between ribs. For instance,

the ribs can comprise teeth such as on a zip tie and the nut or the replacement for the nut can

comprising interlocking structure. In some other configurations, the nut can be secured in

position using snap fitting, press fitting or the like.



[0079] While certain embodiments have been described above, other suitable

arrangements of a pivotal coupling of wire termination members or connectors may also be

used. Furthermore, in some configurations, the connectors or wire termination members may

be coupled for relative movement in a manner other than pivotal movement, such as

translation or telescopic movement, for instance but without limitation. In some

arrangements, the connectors or wire termination members may not be coupled at all except

by the threaded fastener or the like that draws the connectors or wire termination members

together.

[0080] Although these inventions have been disclosed in the context of certain

preferred embodiments and examples, it will be understood by those skilled in the art that the

present inventions extend beyond the specifically disclosed embodiments to other alternative

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

thereof. In addition, while a number of variations of the inventions have been shown and

described in detail, other modifications, which are within the scope of the inventions, will be

readily apparent to those of skill in the art based upon this disclosure. It is also contemplated

that various combinations or subcombinations of the specific features and aspects of the

embodiments may be made and still fall within one or more of the inventions. Accordingly,

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 the present inventions herein disclosed

should not be limited by the particular disclosed embodiments described above.



WHAT IS CLAIMED IS:

1. Eyewear comprising a lens, the lens comprising an outer peripheral surface,

the outer peripheral surface comprising a groove, a wire positioned in the groove, the wire

comprising a first end and a second end, the first end connected to a first termination

member, the second end connected to a second termination member, at least one of the first

termination member and the second termination member being capable of movement relative

to the other termination member, and at least one of the first termination member and the

second termination member being connected to an ear stem.

2. The eyewear of Claim 1, wherein the first termination member comprises a

threaded opening and the second termination member comprises a non-threaded opening and

a fastener extends through the non-threaded opening into the threaded opening.

3. The eyewear of Claim 1 further comprising means for moving at least a

portion of the first termination member and at least a portion of the second termination

member closer together.

4. The eyewear of Claim 1 further comprising means for connecting the first

termination member to the first end of the wire.

5. The eyewear of Claim 4, wherein the means for connecting comprises a

passage and a portion of the first end of the wire extends into the passage.

6. The eyewear of Claim 5, wherein the first termination member is deformed to

lock the first termination member and the first end of the wire together.

7. The eyewear of Claim 6, wherein the deformation comprises a crimp.

8. The eyewear of Claim 4, wherein the means for connecting comprises welding

or brazing the first termination member to the first end of the wire.

9. The eyewear of Claim 1, wherein the first termination member and the second

termination member define a hinge that pivotally secures the first termination member and

the second termination member together.

10. The eyewear of Claim 9, wherein the hinge comprises a pivot axis that is

offset from at least one of the first termination member and the second termination member.

11. The eyewear of Claim 1, wherein the ear stem is connected to an end piece

and the first and second termination members are positionable within the end piece.



12. The eyewear of Claim 1, wherein the first and second termination members

are disposed within a recess formed inside of an end piece and the end piece is secured to at

least one of the first and second termination members.

13. The eyewear of Claim 12, wherein a threaded member secures the end piece to

the first termination member.

14. The eyewear of Claim 13, wherein the threaded member extends through the

second termination member.

15. The eyewear of Claim 1, wherein an outer portion of the first termination

member is at least partially threaded and an outer portion of the second termination member

is at least partially threaded and an internally threaded member is moveable along the first

and second termination members.

16. The eyewear of Claim 15, wherein an outer portion of the first termination

member comprises an expanding surface and a collar contacts the expanding surface such

that movement of the collar along the expanding surface moves the first and second

termination members closer together.

17. The eyewear of Claim I wherein the first termination member is connected to

the second termination member by an intermediate member, the intermediate member having

a first surface that faces the first termination member and a second surface that faces the

second termination member when the first termination member, the intermediate member and

the second termination member are folded together.

18. The eyewear of Claim 17 further comprising a clasp connected to the first

termination member, the clasp being moveable to secure together the first termination

member, the intermediate member and the second termination member.

19. Eyewear comprising a lens, the lens comprising an outer peripheral surface,

the outer peripheral surface comprising a groove, a wire positioned in the groove, the wire

comprising a first end and a second end, the first end and the second end being joined by

means for pivotably connecting the first end and the second end.

20. The eyewear of Claim 19, wherein the means for connecting comprises a first

member and a second member that are pivotally connected.
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