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UNITED STATES DISTRICT COURT CLARENGE MADDOX
FOR THE SOUTHERN DISTRICT OF FLORIDA CLERK US. DIST. CT.

S.D. OF FLA.- MIAMI

case No.: _(06-22210-CIV-KING/GARBER

ASPEX EYEWEAR, INC. and
CONTOUR OPTIK, INC.,

Plaintiffs,
vs.

CADORE MODA, INC.,

Defendant.
COMPLAINT
The Plaintiffs, Aspex Eyewear, Inc. (“Aspex”), and Contour
Optik, Inc. (“Contour) (collectively referred to as

“Plaintiffs”), by their attorneys, as and for their Complaint
herein against the defendant Cadore Moda, Inc. (“Defendant”),

allege the following:

Jurisdiction and Venue

1. This is a civil action for patent infringement arising
under the patent laws of the United States, 35 U.S.C. §§ 271,

281, and 283.
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2. This Court has Jjurisdiction over this action pursuant
to 28 U.S.C. § 1338(a), as this action arises under an Act of

Congress relating to patents.

3. Venue 1is properly established in this Court pursuant
to 28 U.S.C. §§1391(b) and (c) and §1400, as, upon information
and belief, the Defendant is deemed to reside in this Judicial
District and has engaged in acts of infringement within the
jurisdiction of this Court, including this Judicial District,

which acts are the subject of this Complaint.

Parties

4. Aspex 1is a corporation duly organized and existing
under the laws of the state of Delaware having its principal
place of business at: 2755 S.W. 32nd Avenue, Pembroke Park,

Florida 33023.

5. Contour 1is a corporation of Taiwan, whose post office
address 1s 6 Industrial Fifth Road, Tou Chiau Industrial Park,

Chiayl 621, Taiwan.
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6. Upon information and belief, Defendant is a
corporation organized and existing under the laws of Florida,
with a principal place of business at 8011 NW 14*" Street, Miami,

Florida 33126.

COUNT I — PATENT INFRINGEMENT - THE ‘811 PATENT

7. Plaintiffs incorporate by reference the allegations of
paragraphs 1 through 6, inclusive, as if fully set forth in this

paragraph.

8. On January 11, 2000, the United States Patent and
Trademark Office issued United States Patent No. 6,012,811
entitled “Eyeglass Frames with  Magnets at Bridges for
Attachment” as incorporated herein by reference and attached
hereto as Exhibit A (the “'811 Patent”). Contour 1is the record

owner of the ‘811l Patent.

9. Aspex 1s the exclusive licensee of the ‘811 Patent
within the United States. The exclusive rights held by Aspex
include the right to make, use and sell products including
eyeglass primary frames and auxiliary frames according to the

‘811 Patent. Such rights also include the right to sue for

-3-
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infringement of the ‘811 Patent in the United States.

10. The invention described and claimed in the ‘811 Patent
has been accepted by the eyewear and fashion eyewear industries

and is of great utility and value.

11. The Defendant, well knowing of the ‘811 Patent, has
been infringing thereon by offering for sale, and on information
and belief, selling magnetic eyeglass frames and clip-on
attachments as claimed in said patent, including without
limitation those styles sold under its “Cool Steel”
designations, within this district and on information and

belief, elsewhere as well.

12. These infringing articles, as alleged above, have not
been manufactured or authorized in any manner by Aspex oOr
Contour, nor has the Defendant ever been authorized or otherwise
granted the right to manufacture, offer for sale, sell or

otherwise distribute device made according to the ‘811 Patent.

13. The Defendant has notice of 1its infringement, as
prescribed in 35 U.S.C. § 287. Defendant’s infringement of the

‘811 Patent has been willful and deliberate.

-4 -
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14. Upon information and pelief, Defendant will continue
to infringe upon the ‘811 Patent to the irreparable damage of
Plaintiffs, unless enjoined by the Court. Plaintiffs have no

adequate remedy at law.

COUNT II - PATENT INFRINGEMENT - THE ‘054 PATENT

15. Plaintiffs incorporate by reference the allegations of
paragraphs 1 through 14, inclusive, as if fully set forth in

this paragraph.

16. On April 7, 1998, the United States Patent and
Trademark Office issued United States Patent No. 5,737,054
entitled “Auxiliary Lenses for Eyeglasses” incorporated herein
by reference herein and attached hereto as Exhibit B (the ™“'054

Patent”). Contour 1s the record owner of the ‘054 Patent.

17. Aspex 1is the exclusive licensee of the 054 Patent
within the United States. The exclusive rights held by Aspex
include the right to make, use and sell products including
eyeglass primary frames and auxiliary frames, according to the

‘054 Patent. Such rights also include the right to sue for

-5-
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infringement of the ‘054 Patent in the United States.

18. The invention described and claimed in the ‘054 Patent
has been accepted by the eyewear and fashion eyewear industries

and i1s of great utility and value.

19. The Defendant, well knowing of the ‘054 Patent, has
been infringing thereon by offering for sale, and on information
and belief, selling magnetic eyeglass frames and clip-on
attachments as claimed 1in said patent, including without
limitation those styles sold under its “Cool Steel”
designations, within this district and on information and

belief, elsewhere as well.

20. These infringing articles, as alleged above, have not
been manufactured or authorized in any manner by Aspex or
Contour, nor has the Defendant ever been authorized or otherwise
granted the right to manufacture, offer for sale, sell or

otherwise distribute device made according to the ‘054 Patent.

21. The Defendant has notice of its infringement, as
prescribed in 35 U.S.C. § 287. Defendant’s infringement of the

‘054 Patent has been willful and deliberate.
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22. Upon information and belief, Defendant will continue
to infringe upon the ‘054 Patent to the irreparable damage of
Plaintiffs, unless enjoined by the Court. Plaintiffs have no

adequate remedy at law.

COUNT III — PATENT INFRINGEMENT - THE ‘896 PATENT

23. Plaintiffs incorporate by reference the allegations of
paragraphs 1 through 22, inclusive, as if fully set forth in

this paragraph.

24. On July 25, 2000, the United States Patent and
Trademark Office issued United States Patent No. 6,092,896
entitled “Eye-wear with magnets” incorporated herein by
reference herein and attached hereto as Exhibit C (the ™896

Patent”). Contour is the owner of the ‘886 Patent.

25. Aspex 1is the exclusive licensee of the ‘896 Patent
within the United States. The exclusive rights held by Aspex
include the right to make, use and sell products including
eyeglass primary frames and auxiliary frames, according to the

‘896 Patent. Such rights also include the right to sue for

-7-
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infringement of the ‘896 Patent in the United States.

26. The invention described and claimed in the '896 Patent
has been accepted by the eyewear and fashion eyewear industries

and is of great utility and value.

27. The Defendant, well knowing of the ‘896 Patent, has
been infringing thereon by offering for sale, and on information
and Dbelief, selling magnetic eyeglass frames and clip-on
attachments as claimed in said patent, including without
limitation those styles sold under its “Cool Steel”
designations, within this district and on information and

belief, elsewhere as well.

28. These infringing articles, as alleged above, have not
been manufactured or authorized in any manner by Aspex or
Contour, nor has the Defendant ever been authorized or otherwise
granted the right to manufacture, offer for sale, sell or

otherwise distribute device made according to the ‘896 Patent.

29. The Defendant has notice of its infringement, as
prescribed in 35 U.S.C. § 287. Defendant’s infringement of the

‘896 Patent has been willful and deliberate.

-8—
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30. Upon information and belief, Defendant will continue
to infringe upon the '896 Patent to the irreparable damage of
Plaintiffs, unless enjoined by the Court. Plaintiffs have no

adequate remedy at law.

WHEREFORE, Plaintiffs request that this Court grant them

the following relief:

1. Declare that the Defendant’s acts and conduct infringe
the ‘811 Patent, the ‘054 Patent, and the ‘896 Patent and the

exclusive rights in said patents held by the Plaintiff;

2. Declare that such infringements were willful;

3. Pursuant to 35 U.s.C. §283, enter a permanent
injunction which:

a. Enjoins the Defendant, its officers, agents,
employees, privies, subsidiaries, successors, and assigns and
all holding by, through or under them, and all those acting for
them or in their behalf, from infringing upon the ‘811 Patent,
the '054 Patent, and the '896 Patent and the exclusive rights in

said patents held by Plaintiffs; and

-0-
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b. Enjoins the Defendant, its directors, officers,
agents, employees, representatives, and all other persons in
active participation with them, to recall from all distributors,
wholesalers, retailers and all others known to Defendant, all
products which infringe upon the ‘811 Patent, the ‘054 Patent,
and the ‘896 Patent, and requires Defendant to file with this
court and to serve upon the Plaintiffs, within 30 days after
service of the Court’s Order as herein prayed, a report in
writing under oath setting forth in detail the manner and form

in which Defendant has complied with the Court’s order;

4. Require the Defendant to account to Plaintiffs for all
profits and expenses realized by Defendant and any subsidiary of

Defendant;

5. Pursuant to 35 U.S.C. §284, award the Plaintiffs
damages adequate to compensate for the infringement, but in no
event less than a reasonable royalty, together with interest and
costs, taking account of Plaintiffs’ actual damages and

Defendant’s profits as a result of the infringement;

6. Pursuant to 35 U.S.C. §284, order that any award of

damages be trebled;

-10-
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7. Pursuant to 35 U.S.C. §285, find that this case is
exceptional and award the Plaintiffs reasonable attorney fees as

the prevailing party;

8. Grant such other and further relief as the equity of
the case may require and as this Court may deem just and proper,
together with costs and disbursements of this action, including

attorneys’ fees.

JURY DEMAND

Pursuant to Federal Rule of Civil Procedure 38, Plaintiffs
hereby demand a jury trial as to all issues triable at law, and

respectfully request an early trial.

Dated: August 31, 2006 Respectfully Submitted,

Miami, Florida .
By: \\N ////9‘72]'—‘

John Cyril Malloy, III
Florida Bar No. 964,220
David A. Gast

Florida Bar No. 964, 344
Email: dgastCmalloylaw.com
MALLOY & MALLOY, P.A.

2800 S.W. Third Avenue
Miami, Florida 33129
Telephone (305) 858-8000
Facsimile (305) 858-0008
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and

Jess Collen

Matthew C. Wagner

Jenny T. Slocum

COLLEN IP

The Holyoke-Manhattan Building
80 South Highland Avenue

Town of Ossining

Westchester County, NY 10562
(914) 941-5668 Tel.

(914) 941-6091 Fax.

Counsel for Aspex Eyewear, Inc.,
and Contour Optik, Inc.
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United States Patent [ (11] Patent Number: 6,012,811
Chao et al. [451 Date of Patent: *Jan. 11, 2000
{54] EYEGLASS FRAMES WITH MAGNETS AT FOREIGN PATENT DOCUMENTS
BRIDGES FOR ATTACHMENT 76209045  9/1976 China .
[75] Inventors: David Chao, Towson, Md.; Richard Iléézggg i/igzg guhm' Pat. O
Chao, Chia Yi Hsien, Taiwan / ropean Bat. OF. -
’ 4 0469699  2/1992 European Pal. Off. .
0743545 11/1596 B Pat. Off. .
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[*] Notice:  This patent is subject to a terminal dis- (List continued on next page.)
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[63]
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1997, Pal. No. 5,786,880,
Int. (;l." G02C 7/08
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(List continued on next page.)

Primary Exaniner—Hung Xuan Dang
Attorney, Agent, or Firm—TFliesler, Dubb, Meyer &
Lovejoy, LLP

157)

A first frame of an eyeglass device includes a bridge with a
magnetic member, and two retaining mechanisms for sup-
porting a pair of lenses. The retaining mechanisms defines a
frontal plane. The bridge ties the two retaining mechanism
together, with the magnetic member magnetically coupling
to another magnetic member at the bridge of a second frame.
In one embodiment the coupling occurs at a coupling surface
on the sccond frame that is substantially perpendicular to the
frontal plane. The magnetic member at the bridge of the first
frame can be a permanent magnet or a magnetizable mem-
ber. The second frame can be a primary frame, and the first
frame can be an auxiliary frame.

ABSTRACT

35 Claims, 7 Drawing Sheets
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EYEGLASS FRAMES WITH MAGNETS AT
BRIDGES FOR ATTACHMENT

CROSS REFERENCE TO RELATED
APPLICATION

This is a continuation-in-part of U.S. palent application
Ser. No. 08/766,327, filed on Dec. 13, 1996 now U.S. Pat.
No. 5,737,054, co-pending U.S. patent application Ser. No.
08/847,711, filed on Apr. 28, 1997 and U.S. patent applica-
tion Ser. No. 08/865,379, filed on May 29, 1997 now US.
Pat. No. 5,786,880 all incorporated by reference ioto this
specification

BACKGROUND OF THE INVENTION

The presenl invention rclates generally to eye-wear and
more particularly to eyc-wear using magnets for attachment.

Auxiliary frames with lenses have been used for decades
1o augmeat deficiencies in primary frames. For example, the
auxiliary frames may be for magpifying purposcs, or may
transform the primary frames into sunglasses.

For decades, people around the world have been creating
numerous ingenious methods to attach the auxiliary frames
onto the primary frames. In oae line of approaches, the
auxiliary frames arc clipped onto the lenses of the primary
frames. Not only do such clips obstruct the wearer’s vision,
they may scratch the lcmses of the primary frames. To
alleviate the defect of view obsiruction, there are designs
using small clips at the edges of the frames. However, these
small clips still create scratches on the lenses and the
primary frames, and altaching these auxiliary frames with
small clips requires some maneuvering with two hands, and

. it would not be easy 1o do so, for example, if one is driving.

Also, to detach such an auxiliary frame from its primary
frame, one typically bave to push down at its bridge and
warp the frames outward on both sides of the lenses. Itis not
uncommon for such actions to permanently deform the
auxiliary frame.

Another approach uses two pairs of maguets ipstead of
clips, with one pair on the primary frame and the other on
the auxiliary frame. The magnets are Jocated on the plane of
the leases, and are close to the temples of the frames. Since
they are on the plane of the lenses, they have to be carefully
designed so that they can blend into the general style of the
frame, without being too conspicuous. One way is to make
the magnets very small. With gravity pulling the auxiliary
frame away from ils primary frame, the magnets have to be
of certain size so as to have sufficicnl magnetic power (o
hold the auxiliary frame to the primary frame.

One reason for the magaets. 1o be close to the temples is
that the pair of magnets on & frame should be as far apart as
‘possible. This is to ensure the auxiliary frame to be right
over the primary frame, not only at the locations close to the
bridges of the frames, bul also at the locations close to the
arms of the frames. However, in order to have sufficient
coupling power, the magnels on the auxiliary frame have to
maich in both locations and orientations to the magnels on
the primary frame. This is pot an easy task, especially
because the magnels are (ypically very small for stylistic
reasons.

The further away the pair of magpels are on a frame, the
more difficult it is to align them in both locations and
orientations to magnels on another frame. First, imagine the
magnoels in a primary frame are slightly off in locations from
those in an auxiliary frame. Since the magnets are quite
small, slight misalignmeot in the Tocations would signifi-
cantly reduce magnetic coupling between the frames. Next,
imagine one small magnet in the primary frame is different
in orientation from its corresponding magnet in the auxiliary

15
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frame. This can happen, for example, if the auxiliary frame
has been slightly twisted—the magnitude of the difference is
proportional to the distance between the pair of magnets on
the frame. Two magnets may not cven be able fo couple
together if they have different orientations. Misalignment in
Jocalions or orientations not only adversely affecls the
coupling power of the auxiliary frame to the primary frame,
but also creates an unpleasant outward appearance for the
wearer, especially when the auxiliary frame is tilted relative
to the primary frame.

1t should be apparent from the foregoing that there is a
need for improved methods and apparatus to attach auxiliary
frames to primary frames so that auxiliary frames can be
easily, firmly and elegantly attached to primary frames.

SUMMARY OF THE INVENTION

The present invention provides methods and apparatus 10
casily, firmly and clegantly attach auxiliary frames to pri-
mary frames, based on magnetic members al the bridges of
frames. The invention has mumerous advantages. For
example, it creates a very strong supporl for attaching
auxiliary frames to primary frames, it is relatively easy fo
manufacture, it is easier to blend into the general design of
frames, and it makes the auxiliary frames easily applicable
to primary frames even with just one hand.

In one embodiment, the magnel at the auxiliary frame
does not couple to the magnet at the primary frame on the
plane of the lenses or the frontal plane. Instead, the magnet
at the bridge of the auxiliary frame sits oo the magnet at the
primary frame. Coupling at 2 different plane, based on the
present invention, reduces the difficulty in aligning the
auxiliary frame over the primary frame, not only at the
focations close to the bridges of the frames, but also at the
locations close to the arms of the frames.

With the magnetic memboers at the bridges, there are many
otber advantages. The magnets are much less conspicuous
than magnets disposed on the plane of lenses, making them
easicr (o design and to blend them into the general slyle of
frames. Gravily, instead of adversely affecting the coupling
of the auxiliary frames to the primary frames, helps to keep
them together.

Also, even if there arc more than one magnet at a bridge,
since the bridge is short, the magnets are in close proximity.
This reduces the difficulty in aligning the locations and the
orientations of the magnets in the auxilisry frame to those in
the primary frame. In one embodiment where soldering is
required, one only has to solder the bridge (o the retaining
mechapisms holding the lenses. This requires four soldering
steps for both the auxiiary and primary frames: Two for the
bridge at the primary frame to the two retaining mechanisms
on either end of the bridge, and two for the bridge at the
auxiliary frame to its retaining mechanisms. However, if the
magnets are at the temples on the arms of the primary frame,
one probably has to perform eight soldering steps: Two for
the bridge at the primary frame to the two retaining
mechanisms, two for the bridge at the auxiliary frame to its
two retaining mechanisms, two for the retaining mecha-
nisms to their corresponding arms for the primary frame, and
two for the retaining mechanisms to_their corresponding
short arms for the auxiliary frame. With more soldering
required, il is more difficult to match the locations and
orientations of magnets.

In one embodiment, before magnels are assembled into
the bridges, the bridges of both the primary and the auxiliary
frames are made logether, in one molding process. In
another embodiment, both types of bridges are gencrated
from the same mold before they are connected to [heir
corresponding retaining mechandsms. Such manufacturing
processes significantly enhance the matching in locations
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and orientations of the magnets in the auxiliary frame to
those in the primary frame. Moreover, such manufacturing
processes enhance the matching in the cervatures of the
bridges of the primary frames to the curvatures of the
bridges of the auxiliary frames.

Not only is the present invention more elegant, easier to
desigan, easier to manufacture and more secure in attachment
than prior art approaches, a person can easily use one hand
to attach an auxiliary frame onto a primary frame of the
present invention.

In ope embodiment, a first frame of an eyeglass device
includes a bridge with a magnetic member, and two retaining
mechanisms for supporting a pair of lenses. The retaining
mechanisms defines a frontal plane, which is the plane of the
lenses, or the plane in front of the face of a wearer of the
eycglass device. The bridge connects the two retaining
mechanism and holds them together. The magpetic member
at the bridge magnetically couples to another magnetic
member al the bridge of a second frame. The coupling can
occur at a coupling surface on the second frame that is
substantially perpendicular to the frontal plane. When
coupled, the second frame is attached to the first frame. Due
to the location of the coupling, one of the frames is restricted
from moving downwards relative 1o the other frame. The
magnetic member at the bridge of the first frame can be a
permancent magnet.

In another embodiment, the magnetic member at the
bridge of the first frame is in the shape of a cavily so as lo
receive the second frame’s magnetic member, which is in the
shape of a protrusion that can fit into the cavity. In yet
another embodiment, the magnetic member at the bridge of
the first frame comprises two separate parts, with each part
being adjacent to one of the retaining mechanisms.

The second frame can be the primary frame, and the first
frame can be the auxiliary frame. In one embodiment, the
auxiliary frame further includes a flange that extends from
lhe bridge of the frame to further secure the attachment of
the auxiliary frame to the primary frame. The flange can
generally be in the lateral or in the vertical direction relative
to the bridge.

Other aspects and advantages of the present invention will
become apparent from the following detailed description,
which, when taken in conjuaction with the accompanying
drawings, illustrates by way of example the principles of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the top view of an auxiliary frame and a
primary frame in a first embodiment of the present inven-
tion.

FIG. 2 shows the front view of the first embodiment,

FIG. 3 shows the top view of the auxiliary frame attached
1o the primary frame in the first embodiment of the present
invention.

FIG. 4 illustrales the bridge angle of the first embodiment
of the present invention.

FIG. 5 shows (he top view of the auxiliary frame and the
primary frame in a second embodiment of the present
invention.

FIG. 6 shows the top view of the auxiliary frame atiached
to the primary frame in the second embodiment of the
presen! invention.

FIG. 7 shows the front view of the second embodiment.

FIGS. 8-9A, 9B show ecmbodiments of the present inven-
tion where the bridges include a cavity and a protrusion.

FIGS. 10A, 10B, 10C show an embodiment of the present
invention with a hinge at the bridge.

HFG. 11 shows an embodiment of the present invention
with the bridge including lateral extensions.
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FIGS. 12A, 12B show an auxiliary frame with lateral
cxtensions allached to a primary frame in the present inven-
tion.

FIG. 13 shows an embodiment of the present invention
with the bridge including a vertical extension.

FIG. 14 shows an auxiliary frame with a vertical exten-
sion attached to a primary frame in the present invention.

FIG. 15 illustrates the bridge angle and the cxtension
apgle of the embodiment of the present invention that has a
vertical extension at the bridge.

FIG. 16 shows another embodiment of the preseat inven-
tion where the bridge of the auxiliary frame includes a
U-shaped structure having two amms.

Same numerals in FIGS. 1-16 are assigned lo similar
clements in all the figures. Bmbodiments of the invention are
discussed below with reference to FIGS. 1-16. However,
those skilled in the art will readily appreciate that the
detailed description given herein with respect to these fig-
ures is for explanatory purposes as the invention extends
beyond these limited embodiments.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 shows the top view of an auxiliary frame 102 and
a primary frame 104 in a first embodiment 100 of the present
invention. In order to better illustrate the present invention,
many compounents are not shown in the figure.

The auxiliary frame 102 includes two retaining
mechanisms, 106 and 108, a bridge 112, and a magnelic
member 114. The retaining mechanisms support a pair of
auxiliary lenses, 105 and 107, and defines a frontal plane
110, which is the plane in front of the face of a wearer of the
embodiment 100. The bridge 112 connects the two retaining
mechanisms and holds them together. The magnetic member
114 at the bridge 112 of the auxiliary frame 102 magnetically
couples 1o another magnetic member 116 at the bridge 118
of the primary frame 104. In one embodiment, the magnetic
member 114 of the auxiliary frame is located in an
extension, which extends slightly over and sits on the bridge
of the primary frame as shown in FIG. 3. As an example, the
width 113 of the extension is abowt 10 mm. In one
embodiment, the surface area of the bridge of the auxiliary
frame is more than 28 mm square.

The primary frame 104 also includes two retaining
mechanisms, 120 and 122, for supporting a pair of primary
lenses, 124 and 126. The bridge 118 al the primary frame
104 connects the two retaining mechanisms, 120 and 122,
and bholds the two mechanisms together.

FIG. 2 shows the front view of the first embodiment with
the auxiliary frame 102 magnetically coupled to the primary
frame 104, while FIG. 3 shows the top view. As shown in the
figures, due to the location of the magnetic members, when
the primary frame 104 is magnetically coupled o the
auxiliary frame 102, the auxiliary frame 102 is restricted
from moving downwards relative to the primary frame 104.
In one embodiment, one frame is restricted from moving
downwards means that gravity helps the frame to be
attached to the other frame; in another embodiment, one
frame is restricted from moving downwards means that
friction, due to gravity, helps the frame to be attached to the
other frame. The enhancement is better illustrated in FIG. 4.
The maguetic coupling of the magnetic members, 114 and
116, occurs at a coupling surface 130 on the primary frame
104. The coupling surface 130 is substantially perpendicular
to the frontal plane 110. To be more specific, the angle
between the coupling surface 130 and the frontal plane 110
is defined as the bridge angle 132. In one embodiment, the
coupling surface 130 being substantially perpendicular 1o
the frontal plane 110 means that the bridge angle 132 is
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approximately io the range of 135 degrees and 45 degrees.
This range can increase with stronger magacets due 1o the
advancement in the magnet technology. In another
embodiment, the bridge angle is less than 90 degrees, bul
more than 45 degrees. In yet another embodiment, the bridge
angle is between 90 degrees and 75 degrees.

In one embodiment, when the frames are coupled, the
orientation of the coupling surface 130 at the primary frame
is similar to the orientation of the auxiliary frame coupling
surface 140, as shown in FIG. 4. In another embodiment, the
surface of each magnelic member that is for magnetic
coupling to another magnetic member is defined as a mag-
netic coupling surface, such as the surface 115. When the
frames are coupled, the orientation of the magnetic coupling
surface of the magnetic member 114 at the auxiliary frame
is substantially the same as the orientation of the magpetic
coupling surface of the magnetic member 116 at the primary
frame. Matching the two oricntations of the magnetic cou-
pling surfaces enhances magoelic coupling between the two
frames.

To further enbance coupling between the two frames, in
one embodiment, the magnetic coupling surface of each
magnetic member has no bumps, or is smooth. In the present
invention, a bump is defined as a small structure on the
magnetic coupling surface of a magnetic member that is
bigger than 10 microns in any of its lateral dimensions and
10 microns high. Also, bumps are small structures that, due
lo its minute size, it is easy to randomly dispose more than
one hundred of them on the magnetic coupling surface of 2
magnet.

In yet another embodiment, one of the maggnetic members
slightly protrudes from its coupling surface to cosure that,
when the frames are attached together, the two magnetic
members are in contact, instead of other areas at the cou-
pling surfaces in contact. Again this enhances attachment of
the two frames. )

In a further embodiment, at least one of the magnelic
members slightly recedes from its coupling surface, for
example by ten microns. The receding prevents the magnetic
members from touching each other when frames are coupled
together. In one class of permanent magpets, if they are
exposed to the atmosphere, corrosion can occur. To prevent
corrosion, after the magpets are assembled into their corre-
sponding bridges, the surfaces of the maguets exposed to the
atmosphere are plated. Every time when the frames are
coupled, if their corresponding magnetic members touch, as
time goes by, the plating might be chipped, exposing the
underlying magnets. This embodiment reduces the chance of
corrosion by slightly receding at least one magpetic member
from the coupling surface so that even with plating, the
plated magpetic surfaces would not be in contact when the
frames are coupled together. Then when frames are coupled,
the magnetic members would be magnetically coupled, but
pot mechanically coupled, with other parts on the coupling
surfaces mechanically coupled together.

1f the auxiliary lenses are shades so that the firsi embodi-
ment 100 acts as sunglasses, preferably, sun rays should be
prevenied from entering into the pap between the primary
lenses and the secondary lenses. Due o the location of the
magnetic members, the intrusion of sun rays in between the
primary and the auxiliary frames is substantially reduced.

In the present invention, a magnetic member can be a
permapent magnet or & magnetizable element, such as iron
or magnetizable stainless steel. In one embodiment, a part is
magnetizable if it can be attracled by a magnet. For magnetic

coupling, at least one of the magnetic members is a perma-
pent magnet. If both members are permanent magnets, but of
opposite polarity at the coupling surface 130, the streagth in
magnelic coupling will be stronger.

FIG. § shows the top view of the primary frame 150 and
the auxiliary frame 165 in a second embodiment 180 of the
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present invention. In this embodiment, the magnetic member
at the bridge 152 of the primary frame 150 includes two
separate parts, 154 aad 156, with each pant being adjacent lo
one of the retaining mechanisms; for example, the magnetic
member part 154 can be adjacent to the retaining mechanism
158, and the magnetic member part 156 can be adjaceat to
the retaining mechanism 160. This enablement is applicable
to bridges that are curved, as shown in FIG. 7. FIG. 6 shows
the top view of the auxiliary frame 165 altached to the
primary frame 150 in the second embodiment of the present
invention. FIG. 7 shows the front view of this second
embodiment 180.

In one embodiment, when coupled, the orientation of the
magnetic members 174 and 176 at the auxiliary frame
coupling surface is substantially the same as the orientation
of the magnetic members 154 and 156 at the primary frame
coupling surface, as in the first embodiment. Malching the
orientations of the magnelic members enhances magnelic
coupling between the two frames. In yet another
embodiment, one set of the magnelic members slightly
protrudes from their corresponding coupling surface to
ensure that, when the frames are attached together, the
magnetic members are in contact, instead of other areas at
the coupling surfaces in coatact. The set that protrudes can
be both members from one frame, or one member from the
auxiliary frame with the member not directly opposile to that
member from the primary frame. The amount of protrusions
from the two members should be substantially the same.
Again this ephaoces attachment of the two frames. It is much
easier to match the orientations of the magnetic members
when they are located at the bridges, instead of much further
apart on the frames, especially when typically frames arc
artistically curved, fitting the circumferential profile of a
typical face.

Although the present inveantion has oaly illustrated a
magnetic member with only one or two parts, il should be
clear that 2 magnetic member can have more than two parts.

FIGS. 8-9A-B show embodiments of the present inven-
tion where the bridges include a cavity and a protrusion.
FIG. 8 shows the top view of the bridge 200 of a primary
frame, with a magnetic cavity member 202. In this example,
the cavity is a ring, with the magnetic member lining the
walls of the ring. However, in other examples, the cavity can
be a square or of other shapes. FIG. 9A shows the front view
of the bridge 204, with a magnetic profrusion member 206
that fits into the magnetic cavity member 202. The protru-
sion and the cavity furiher enhance the security of aftach-
ment of the auxiliary frame into the primary frame. In one
embodimeat, the wall of the ring 202 is a permanent magnet,
while the protrusion is a magnetizable element 206, or vice
versa, When coupled, at least a part of the protrusion fits into
the cavity. In another embodiment, both the cavity walls and
the protrusion are permanent magnets of opposite polarity.
FIG. 9B shows another embodiment of the front view of the
bridges with a cavity and a protrusion. In this embodiment,
the magnelizable member is located at the distal part 210 of
the protrusion 212, and at the bottom 214 of the cavity 216;

5 the cavity does not go all the way through the bridge 218.

Different combinations are applicable. For example, the
cavity 216 is a maguetizable member, and the protrusion
212, not just its distal end, is a permanent magnet. In another
example, a permanent magnet 214 sits at the bottom of the
cavity 216, while the protrusion 212 is & magnetizable
member.

In yet another embodiment, both the cavity walls and the
protrusion are not permanent magnets, bul the bridges
include magoetic members such as those in the first or in the
second embodiments. The protrusion and the cavity further
improve the securily in the attachment of the auxiliary frame
to the primary frame. fo this embodiment, again, the cavity
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can be similar to the cavity shown in FIG. 9B, where it does
pot have to go all the way through the bridge.

In one embodiment, the primary frame includes one or
more magnetizable member, and the auxiliary frame
includes one or more permanent magnets. The magnetic
members are located as in either the first or the second
embodiments. The bridge al the primary frame further
includes a cavity o receive a profrusion located at the bridge
of the auxiliary frame. The magnetic members with the
protrusion and the cavity are Jocated at the bridges, but are
distributed apart for maximum mechanical strengths. For
example, the magoetic members can be located as in the
second embodiment with the cavity and the protrusion
focated at the center of the bridges, as in FIG. 9. As an
example, the protrusion is made of nickel-silver, stainless
steel or titanium, and is a rod that is about 1 mm long and
about 1.5 mm in diameter.

FIGS. 10A~C show an embodiment 250 of an auxiliary
frame of the present invention with a hinge 251 at the bridge
253. FIG. 10A shows the lop view of the auxiliary frame
with a primary frame; FIGS. 10B~C show the front view and
the top view of the auxiliary frame altached to the primary
frame. One benefit of having a hinge is that the frame can be
folded, which will save storage space for the auxiliary
frame. .

FIG. 11 shows an embodiment 260 of an auxiliary frame
of the present invention with the bridge including a flange
that extends from the bridge of the frame to further secure
the attachment of the auxiliary frame to a primary frame.
This flange enhances attachment between the primary and
the auxiliary frames, and can reduce the gap between the two
frames. In FIG. 11, the flange includes two lateral extending
paris, 261 and 263, each extending laterally from one end of
the brdge 265.

FIGS. 12A-B show the front view and the top view of the
auxiliary frame with fateral extensions attached to a primary
frame 275 in the present invention. When the auxiliary
frame is attached to the primary frame, a portion of each
retaining mechanism of the primary frame, such as the
portion 277, is disposed between a portion of the retaining
mechanism of the auxiliary frame and a portion of one
lateral extension. The extensions further restrict the separa-
tion of the auxiliary frame from the primary frame after their
attachment. Note that the auxiliary frame can still be easily
attached to the primary frame with onc hand even with the
extensions. To prevent intrusion into the wearer’s vision, the
extensions are relatively short. In one embodiment, the
length 281 of an extension is about 1 mm, and its thickness
is the thickness of the bridge.

FIG. 13 shows an embodiment of an auxiliary frame 300
of the present invention where the flange 302 is vertical
relative to the bridge. For such a flange when the auxiliary
frame 300 is attached to a primary frame, the bridge of the
primary frame is disposed between frontal planc and the
flange, as shown in FIG. 14. Again, the vertical fange
further restricts the separation of the auxiliary frame from
the primary frame after their aftachment. Also the auxiliary
frame can still be easily attached to the primary frame with
onc hand even with the vertical extension. In one
embodiment, the length 304 of the extension 302 is about 1.5
mm, and its thickness is the thickness of the bridge.

The width 306 of the bridge of the auxiliary frame can be
wider than the width 308 of the bridge of the primary frame.
As an example, with the vertical flange, when the auxiliary
frame is attached to the primary frame, there can be a gap
310 between the extension and the bridge of the primary
frame, as shown in FIG. 15. In one embodiment, the gap is
about 1 mm,

FIG. 15 also illustrates the bridge angle 314 and an
exlension angle 312 of the embodiment of the present
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invention that has a vertical extension at the bridge. In one
embodiment, with the vertical flange, the bridge angle 314
is between about 30 degrees and 150 degrees. The extension
angle 312 is defined as the angle between the vertical flange
302 and the bridge 314. In one embodiment, the extension
angle is belween 45 degrees and 135 degrees.

FIG. 16 shows the bridges of yet another embodiment of
ihe present invention where the bridge of the auxiliary frame
includes a U-shaped structure 350 having two arms, 352 and
354, one oo top and one on the bottom of the bridge 360 of
the primary frame. In one embodiment, the magnetic mem-
ber at the auxiliary frame includes two separate parts, with
cach part located at each arm of the U-shaped structure; for
example, the member 358 at the arm 354, and the member
356 at the arm 352. Note that the members 356 and 358, each
can further include more than one portion, as in the second
embodimeal. In another embodiment, the bottom arm 354
does not include any magpelic member. In yet another
embodiment, the bridge 360 of the primary frame also
includes its magnetic member, disposed al a location with
the correct polarity with respect to the magnetic member of
the auxiliary frame.

In the embodiment shown in FIG. 16, when the auxiliary
frame is attached to the primary frame, the bridge 360 of the
primary frame is sandwiched between the arms of the
U-shaped structure 350. Typically, due to gravity, the mag-
netic member 356 at the top arm 352 of the auxiliary frame
is magnetically coupled to the bridge of the primary frame,
with a gap between the bottom arm and the bridge of the
primary frame. As an example, the bridge of the primary
frame is steel, with a thickness of about 1 mm, and the
thickness of the U-shaped bridge is about 4 mm.

[n one embodiment, each magnet is held in its corre-
sponding frame by a housing, which is the immediate area
of the frame encapsulating a part, typically a significant part,
of the magnet. The size of cach magnet is slightly larger than
the housing holding it. Each magnet is incorporated into its
housing on the frame through pressure insertion. To keep the
magnet in its housing, the magnet is slightly larger than its
housing. In one embodiment, at least in one lateral
dimension, or one of the dimensions a housing holding its
magnet, such as the diameter of a round magnet, slightly
larger means that the difference in size between the magnet
and the housing is between 5 microns and 180 microns.

In another embodiment, the edges of the magpetic cou-
pling surface of each magnet are chamfered to remove any
sharp comers. If magnets are plated after they have been
installed into their respective housings, chamferring the
edges improves step coverage in plating. In other words,
plating on a magnet can be more smooth at the intersection
between the magnet and its housing through chamferring.
Also, chamferring replaces sharp comers with sloping cor-
pers. If a magnet is installed into its housing through
pressure insertion, the slopping corners guide the magnet
into its housing. One way to chamfer is by buffing.

Magnets used in (his invention are sclected lo have
sufficient maguetic power to couple the frames together. In
one embodiment, the magnetic field strength of each magnet
is between 2500 and 3500 gauss; in another, the ficld
strength is more than 2500 gauss, bul less than 6000 gauss.
In one embodiment, ¢ach magnet has a magnetic coupling
surface of more than 14 mm square and a thickness of more
than 1 mm. Io apother embodiment, each magne! has a
magnetic coupling surface of at least 14 mm square and 2
thickness of more than 2 mm. In yet another embadiment,
each magnet has a magnetic coupling surface of at least 28
mm square and a thickness of more than 1 mm.

Different embodiments in the present invention can be

-combined in different ways. For exaraple, the vertical flange

can be combined with the lateral flanges. The hinge can be
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combined with the lateral flanges. Also, it should be ohvious
to those skilled in the art the methods to build each embodi-
ment. This specification will not further describe different
fabrication techniques.

Note that the different types of bridges as described,
individually, is a different embodiment of the present inven-
tion. Also, different types of auxiliary frames and different
forms of primary frames, individually, is also a different
embodiment of the present invention.

Other embodiments of the invention will be apparent to
those skilled in the art from a consideration of this specifi-
cation or practice of the invention disclosed herein. It is
intended that the specification and examples be considered
as exemplary only, with the true scope and spirit of the
invention being indicated by the following claims.

We claim:

1. An cyeglass device comprising:

a first frame including

two retaining mechanisms for supporting a pair of
lenses, and defining a frontal plane,

a bridge connecting the two retaining mechanisms and
holding the two retaining mechanisms together, and

a first magnetic member at the bridge for magnetically
coupling to another magnetic member at the bridge
of a second frame;

such that when coupled,

the two frames are aftached together,

due to the locations of lhe magnetic members, one of
the frames is restricted from moving downwards
relative to the other frame, and

the two magnetic members are coupled at a surface that
is not paralicl to the frontal phase.

2. An eycglass device as recited in claim 1 wherein the
coupling occurs al a coupling surface on the second frame
thai is substantially perpendicular to the frontal plane.

3. An eyeglass device as recited in claim 2 wherein when
the two frames are coupled, the orientation of the magnetic
member of the first frame is substantially the same as the
oricntation of the magnetic member of the second frame at
the coupling surface.

4. An eyeglass device as recited in claim 2 wherein:

the first frame includes a first-frame coupling surface; and

the magnetic member of the first frame slightly protrudes

from the first-frame coupling surface to enhance mag-
netic coupling when the two frames are coupled.

5. An eyeglass device as recited in claim 2 wherein at least
one magnelic member slightly recedes from the coupling
surface so that the two magnetic members magnetically, but
not mechanically coupled, when the two frames are coupled
together.

6. An eyeglass devioc as recited in claim 2 wherein:

the surface of each magnetic metmber that is for magnetic

coupling to another magnetic member is defined as a
magnetic coupling surface; and

the magpetic coupling surface of each magpetic member

has no bumps to enhance coupling between the two
frames.

7. An eyeglass device as recited in claim 2 wherein:

the surface of the permanent magnet that is for magnetic

coupling to another magnetic member is defined as a
magpetic coupling surface; and

the edges of the magnetic coupling surface are chamferred

to remove any sharp corners.

8. An eyeglass device as recited in claim 2 wherein:

the magnetic member at the bridge of the first frame is 2

permanent magnet;
the permanent magnet has a magnetic field strength of at
least 2500 gauss;
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the permanent magnet has a magnetic coupling surface,
which is the surface the magnet magnetically couples to
the magnetic mewber of the second frame;

the magnetic coupling surface has a surface area of more

than 14 mm square; and
the height of the permanent magoet is more than 1 mm.
9. An eyeglass device as recited in claim 1 wherein the
maguetic member at the bridge of the first frame is a
permanent magaet,
10. An eyeglass device as recited in claim 9 wherein:
the permanent magnet is partially encapsulated by a
housing in the first frame; and .

the size of the permanent magnet is slightly larger than the
size of the housing at least in one lateral dimension,
which is a dimension that the housing is holding the
magnet.

11. An eyeglass device as recited in claim 1 wherein the
maguelic member at the bridge of the first frame comprises
two separate parts, with cach part being adjacent to one of
the retaining mechanisms.

12. An eyeglass device as recited in claim 1 wherein:

the bridge of the first frame further includes 2 U-shaped

structure having two arms; and

the magnetic member at the first frame is disposed at least

ou one of the arms;
such that maguostic coupling occurs when the bridge of the
second frame is sandwiched between the arms of the
U-shaped structure.

13. An eyeglass device as recited in claim 1 wherein:

the coupling occurs at a coupling surface on the second
frame; and .

the angle between the coupling surface and the frontal
plane is approximately between 135 degrees and 45
degrees.

14. An eyeglass device as recited in claim 1 whercin the
first frame is an auxiliary frame to receive the second frame,
which is a primary frame.

15. An eyeglass device as recited in claim 14 wherein the
bridge of the auxiliary frame includes a hinge for folding the
auxiliary frame.

16. An eyeglass device as recited in claim 15 wherein the
magnetic member at the bridge of the auxiliary frame
comprises two separate parts, with each part being adjacent
to oge of the retaining mechanisms.

17. An eycglass device as recited in claim 14 wherein the
auxiliary frame further includes a flange that extends from
the bridge of the frame to further secure the attachment of
the auxiliary frame to the primary frame.

18. An eyeglass device as recited in claim 17 wherein the
flange includes two lateral cxtensions, each extending lat-
erally from one end of the bridge;

such that when the auxiliary frame is attached to the

primary frame, a portion of each retaining mechanism
of the primary frame is disposed between a portion of
a retaining mechanism of the auxiliary frame and a
portion of one lateral extension.

19, An eyeglass device as recited in claim 17 wherein the
flange includes a vertical extension, extending vertically
from the bridge;

such that whes the auxiliary frame is attached to the

primary frame, the bridge of the primary frame is
disposed between frontal plane and at least a portion of
the extension.

20. An cyeglass device as recited in claim 19 wherein the
width of the bridge of the auxiliary frame is wider than the
width of the bridge of the primary frame so that when the
auxiliary frame is attached to the primary frame, there can
be a gap between the flange and the bridge of the primary
frame.
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21. An eyeglass device as recited in claim 17, wherein:

the flange includes an extension extending from the
bridge; and

the extension sublends an cxtension angle wilh the bridge
of the auxiliary frame, such that the extension angle is
between 45 and 135 degrees;

such that when the auxiliary frame is attached to the
primary frame, the bridge of the primary frame is
disposed between frontal plane and at least a portion of
the extension.

22. An eyeglass device comprising:

a bridge connecting two retaining mechanism and holding
them together, with the two mechanisms supporting a
pair of lenses of a first frame; and

a magnetic member al the bridge for magnetically cou-
pling to another magpetic member at the bridge of a
second frame;

such that:
the two retaining mechanisms defines a frontal plane;

and

when coupled,

the two frames are attached together,

due to the location of the magnetic members, one of
the frames is restricted from moving downwards
relative to the other frame; and

the the two magnetic members are coupled at a
surface that is not parallel to the frontal phase.

23. An eyeglass device as recited in claim 22 wherein the
conpling occurs at a coupling surface oa the second frame
that is substantially perpendicular to the frontal plane.

24. An cyeglass device as recited in claim 22 wherein the
magnetic member at the bridge of the first frame is a

! permanent magnet.
25. An eyeglass device as recited in claim 22 wherein the
magnetic member a the bridge of the first frame comprises
two separate parts, with ¢ach part being adjacent to one of
the retaining mechanisms.
26. An eyeglass device comprising:
an auxiliary frame including
two retaining mechanisms for supporting a pair of
lenses, and defining a frontal plane,

a bridge connecting the two retaining mechanisms and
holding them together, and

a magnetic member at the bridge; and

a primary frame including

two retaining mechanisms
lenses,
a bridge connecting the two rotaining mechanisms and
holding them together, and
a magnetic member at the bridge for magnetically
- coupling to the magnetic member at the bridge of the
auxiliary frame;

for supporting a pair of
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such that when coupled,
the two frames are attached together,
due to the location of the magnctic members, the
auxiliary frame is restricted from moving down-
wards relative (o the primary frame; and
the two magnetic members are coupled at a surface that
is nof paralle! to the frontal phase.

27. An eyeglass device as recited in claio 26 wherein the
coupling occurs at a coupling surface on the primary frame
that is substantially perpendicular to the frontal plane.

28. An eyeglass device as recited in claim 26 wherein the
maguetic member at the bridge of the auxiliary frame is a
permanen! magnet.

29. An eyeglass device as recited in claim 26 wherein
each magnetic member at cach bridge comprises two sepa-
rate parts, with each part being adjacent to one of the
retaining mechanisms of the corresponding frame.

30. An eyeglass device s recited in claim 26 wherein the
auxiliary frame further includes a flange that extends from
the bridge of the frame to further secure the attachment of
the auxiliary frame to the primary frame.

31. An eyeglass device comprising:

a primary frame including

wo refaining mechanisms for supporting a pair of
lenses, and defining a frontal plane,

a bridge connecting the two retaining mechaaisms, and
holding them together, and

a first magnetic member at the bridge for magnetically
coupling 1o a second magnetic member at the bridge
of an auxiliary frame;

such that when coupled,
the two frames are attached togetber,
due to the location of the magnetic members, the
auxiliary frame is restricted from moving down-
wards relative 1o the primary frame; and
the two magnetic members are coupled at a surface that
is ot parallel to the frontal phase.

32. An eyeglass device as recited in clair 31 whereia the
coupling occurs at a coupling surface on the primary frame
that is substantially perpendicular to the frontal plane.

33, An eyeglass device as recited in claim 31 wherein the
magnelic member at the bridge of the primary frame is a
magnetizable member.

34. An eycglass device as reciled in claim 31 wherein
each magnetic member at each bridge comprises two sepa-
rate parls, with each part being adjacent to one of the
retaining mechanisms of the corresponding frame.

35. An eycglass device as recited in claim 31 wherein the
auxiliary frame further includes a flange that extends from
the bridge of the auxiliary frame to further sccure the
atiachment of the auxiliary frame to the primary frame,
when the auxiliary frame is coupled to the primary frame.

* o+ % ok %
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AUXILIARY LENSES FOR EYEGLASSES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to auxiliary lenses, and more
particularly to auxiliary lenses for eyeglasses.

2. Description of the Prior Art

The closest prior art of which applicant is aware is his
prior U.S. Pat. No. 5,568,207 to Chao. The spectacle frames
comprise a primary spectacle frame having two magnet
members provided on the upper side portions, and- an
auxiliary spectacle frame including a pair of amms far
engaging over the upper side portions for preventing the
auxiliary spectacte frame from moving downward relative to
the primary spectacle frame and having two magnet mem-
bers for engaging with the magnet members of the primary
spectacle frame and for stably attaching the auxiliary spec-
tacle frame fo the primary spectacle frams. However, two
paics of magnet members are required such that the manu-
facturing costis increased. In addition, the user have to align
two pairs of magnet members.

‘The present invention has arisen to mitigate and/or cbvi-
ate the afore-described disadvantages of the conventional
spectacle frames.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to
provide auxiliary lenses which may be casily cngaged on the
primary spectacle frames. )

Tn accordance with one aspect of the invention, there is
provided dn eyeplass device comprising a primary spectaclc
frame for supporting primary fenses thesein, the primary
spectacle frame including a middle bridge portion, a first
magoetic or magnetizable member secured ip the middle
bridge portion of the primary spectacle frame, an auxiliary
spectacle frame for supporting auxiliary lenses therein, the
auxiliary spectacle frame including a middle bridge portion
having a projection extended therefrom for extending over
and for engaging with the middic bridge portion of the
primary spectacle frame, and a second magnetic or magne-
tizable member secured to the projection of the auxiliary
spectacle frame for engaging with the first connector mem*
ber of the primary spectacle frame and for allowing the

" auxiliary spectacle frame to be attached to the primary

spectacle frame with only onc hand by a user.

Further objectives and advantages of the present invention
will become appareat from a carcful reading of a detailed
description provided hereinbelow, with eppropriatc refer-
ence to acoompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is atop plan vicw illustrating a spectacle frame and
auxiliary lesses in accordance with the present jnvention
respectively, in which the spectadle frame and the suxiliary
lenses are separated from each other; :

40
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FIG. 2 is a top plan view of the spectacle frame and the *

auxiliary lenses combination; )

FIG. 3 is a front elevational view of the spectacle frame
and the auxiliary lenses combination; and

FIG. 4 is a cross sectional view taken along middle bridge
portions of FIG. 2.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings, and Initially to FIGS.1t0 3, an
eyeglass device in acoordance with the present invention

65

2

comprises a primary spectacle frame 10 for supporting
primary lenses therein. The primary spectacle frame 10
includes two side portions each having an extension 11
extended rearwardly therefrom for pivotaily coupling a leg
12 thereto. The primary spectacle frame 10 includes a
middie bridge portion 13 for supporting a magnetic or
magnetizable connector member 14 therein. An auxiliary
spectacle frame 20 is provided for supporting the auxiliary
lenses thercin and includes a middle bridge portion 21
having a projection 22 extended rearward thexefrom for
extending over and for engaging with the middle bridge
portion 13 of the primary spectacle frame 10 (FIGS. 2-4).
The auxiliary spectacle frame 20 also includes a magnetic or
magnetizable connector member 24 secured in the projec-
tion 22 thereof for engaging with the connector member 14
of the primary spectacle frame 10 such that the auxiliary
spectacle frame 20 can be stably supported on the primacy
spectacle frame 190, best shown in FIGS. 2-4.

1t is to be noted that the projection 22 is engaged with and
is supported on the middle bridge portion of the primary
spectacle frame 10 such that the auxiliary spectacle frame 20
will not move downward relative to the primary spectacle
frame and will not be easily disengaged from the primary
spectacle frame when its user condncts jogging or Juroping
EXercascs. . .

1t is further to be noted that the user is only required to
engage the connector member 24 of the auxiliary spectacle
frame 10 with the conncctor member 14 of the primary
spectacle frame, such that the frames 10, 20 can be easily
secured with each other, The uger can thus easily use only
one hand to stably attach the auxiliary spectacle frame to the
primary spectacle frame. Alternatively, only one of the
connector members 14, 24 is required to be a maguet. For
example, if only connector member 24 is provided as a
magnet in the middle bridge member 21 of the anxiliary
spectacle frame, the connector member 14 is not required to
be a magnet, but could be composed typically of magnetic
iron. It is only required to have the middle bridge member
13 made by magnetically attractive material such that the
middlc bridge member 21 of the auxiliary spectacie frame
29 may also be casily attached to the primary spectacle
frame 10. Only one or one pair of magnetizable members are
required to be a magnet for attaching the spectacle frames
together.

Referring next to FIG. 4, itis preferable that the connector
member 24 is slightly extended downward toward the con-
nector member 14 such that the auxiliary spectacle frame 20
may forther be stably supported and secured to the primary
spectacié frame 10,

Accordingly, the eyeglass device of the present invention
inclndes an auxiliary spectacle frame that may be easily
secured to the primary spectacle frame with only onc hand.
In addition, only one of the pair of magnetic members is
required to be a magnet for attaching the spectacle frames
together.

Although this invention has been described with a certain
degres of particularity, it is to be undesstood that the present
disclosure has been made by way of example only and that
numerous changes in the detailed construction and the
combination and arrangement of parts may be resorted to
without departing from the spirit and scope of the lnvention
as hereinafter claimed.

1 claim:

1. An eyeglass device comprising:

a primary spectacle frame for supporting pritoary lenses

therein, said primary spectacle frame including a
middle bridge portion,
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a first magnetic member secured in said middle bridge
portion of sald primary spectacle frame,
an auxiliary spectacle frame for supposting .auxiliary
lenses therein, said auxiliary spectacle frame including

a middle bridge portion having a projection extended 3

therefrom for extending over and for engaging with
said middle bridge portion of said primary spectacle
frame, and

a-second magnetic member secured to said projection of
said auxiliary spectacle frame for engaging with said
first magnetic member of said primary spectacle frame
and for allowing sald auxiliary spectacle frame to be
attached to said primary spectacle frame with only one
hand by a user.

2. An eyeglass device comprising:

a primary spectacle frame for supporting primary lenses
therein, said primary spectacle frame inciuding a
middle bridge partion,

a first connector member secured in said middie bridge

. postion of said primary spectacle frame,

an auxiliary spectacle frame for supporting auxiliary

lenses therein, said auxiliary spectacle frame including

20

4
a middle bridge portion having a projection extended
therefrom for extending over and for cngaging with
said middle bridge portion of sald primary spectacle
frame,

a second connector member secured to said projection of
said auxiliary spectacle frame for engaging with said
first connector member of said primary spectacle
frame, and

magnetic means operatively associated with the first and
second connector members whereby they are connect-

. able to each other magnetically for allowing said aux-
fliary spectacle frame fo be attached to said primary
spectacle frame with only one hand by a user.

3.The eyeglass device as claimed in claim 2, with the first

connector member being a magoet, the second comnector
member being a magnetizable substance.

4. The eyeglass device as claimed in daim 2, with the

second connector member being a magnet, the first connec-
tor member being a magnetizable substance.

* % ¥ * %
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EYE-WEAR WITH MAGNETS

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation of Ser. No. 08/963,299
filed Nov. 3, 1997 now U.S. Pat. No. 5,012,811. This is a
continuation-in-part of U.S. patenl application Ser. No.
087766,327, now U.S. Pat. No. 5,737,054 filed on Dec. 13,
1996, U.S. patent application Ser. No. 08/847,711, filed on
Apr. 28, 1997, and U.S. patent application Ser. No. 08/865,
379, now U.S. Pat. No. 5,786,880 filed on May 29, 1997, all
incorporated by reference into this specification

BACKGROUND OF THE INVENTION

The present invention relates generally to eye-wear and
more particularly to eye-wear using magnets for attachment.

Auxiliary frames with lenses have been used for decades
to augment deficiencies in primary frames. For example, the
auxiliary frames may be for magnifying purposes, or may
transform the primary frames inlo sunglasses.

For decades, people arouad the world have been creating
pumerous ingenicus methods to attach the auxiliary frames
onto the primary frames. In one line of approaches, the
auxiliary frames are clipped onto the lenses of the primary
frames. Not only do such clips obstruct the wearcr’s vision,
they may scratch the lenses of the primary frames. To
alleviate the defect of view obstruction, there are designs
using small clips at the edges of the frames. However, these
small clips still create scratches on the lenses and the
primary frames; and attaching thesc auxiliary frames with
small clips requires some mancuvering with two hands, and
it would not be easy to do so, for example, if one is driving.
Also, to detach such an auxiliary frame from its primary
frame, one typically have to push down at its bridge and
warp the frames outward on both sides of the lenses. It is not
uncommon for such actions to permanently deform the
auxiliary frame.

Another approach uses two pairs of magnels instead of
clips, with ope pair on the primary frame and the other on
the auxiliary frame. The magnets are focated on the plane of
the lenscs, and are close to the temples of the frames. Since
they are on the plane of the lenses, they have to be carefully
designed 50 that they can blend into the general style of the
frame, without being too conspicuous. One way is to make
the magoets very small. With gravity pulling the auxiliary
frame away from its primary frame, the magnets have to be
of certain size so as to have sufficient magnetic power 10
bold the auxiliary frame to the primary frame.

One reason for the magnets (o be close lo the temples is
that the pair of magnets on a frame should be as far apart as
possible. This is to ensure the auxiliary frame to be right
aver the primary frame, not only at the locations close to the
bridges of the frames, but also at the locations close to the
arms of the frames. However, in order to have sufficient
coupling power, the magnets oo the auxiliary frame have to
match in both locations and orientations to the magneis on
the primary frame. This is not an easy task especially
because the magnets arc typically very small for stylistic
reasons.

The futher away the pair of magnets are on & frame, the
more difficult it is to align them in both locations and
orientations (o magnets on another frame. Firsy, imagioc the
magnets in a primary frame are slightly off in locations from
those in an auxiliary frame. Since (he magnels are quite
small, slight misalignment in the locations would signifi-
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canlly reduce maguetic coupling between the frames. Next,
imagine one small magnet in the primary frame is different
in orientation from its corresponding magaet in the auxiliary
frame. This can happen, for example, if the auxiliary frame
has been slightly twisted—the magnitude of the difference is
proportional to the distance between the pair of magpels on
the frame. Two magnels may nol even be able to couple
together if they have different orientations. Misalignment in
locations or orientations nol only adversely affects the
coupling power of the auxiliary frame Lo the primary frame,
but also creates an unpleasant outward appearauce for the
wearer, especially when the auxiliary frame is tilted relative
to the primary frame.

1t should be apparent from the foregoing that there is 2
need for improved methods and apparatus to altach auxiliary
frames to primary frames so that auxiliary frames can be
easily, firmly and elegantly attached to primary frames.

SUMMARY OF THE INVENTION

The present invention provides methods and apparatus to
casily, firmly and elegantly attach auxiliary frames to pri-
mary frames, based on magnetic members at the bridges of
frames. The invention has numerous advantages. For
example, it creates a very strong support for attaching
auxiliary frames to primary frames, it is relatively easy to
manufacture, it is easier to blend into the general design of
frames, and it makes the auxiliary frames casily applicable
to primary frames even with just one hand.

In one embodiment, the magnet at the auxiliary frame
does not couple to the maguet at the primary frame on the
plane of the lenses or the frontal plane. Instead, the magnet
at the bridge of the auxiliary frame sits on the magpet at the
primary frame. Coupling at a different plane, based on the
present invention, reduces the difficulty in aligning the
auxiliary frame over the primary frame, pot only at the
locations close to the bridges of the frames, but also at the
locations close to the arms of the frames.

With the magnetic members at the bridges, there are many
other advantages. The magnels are much loss conspicuous
than magnets disposed on the planc of lenses, making them
easier to design and to blend them into the general style of
frames. Gravily, instead of adversely affecting the coupling
of the auxiliary frames to the primary frames, helps to keep
them together.

Also, even if therc arc more than one magnct at 2 bridge,
since the bridge is short, the magnets arc in close proximity.
This reduces the difficulty in aligning the locations and the
orientations of the magnets in the auxiliary frame to those in
the primary frame. In one embodiment where soldering is
required, one only has to solder the bridge to the retaining
mechanisms holding the lenses. This requires four soldering
steps for both the auxiliary and primary frames: Two for the
bridge at the primary frame to the two retaining mechanisms
on either end of the bridge, and two for the bridge at the
auxiliary frame 1o its retainiog mechanisms. However, if the
magnets are at the temples on the arms of the primary frame,
one probably has to perform eight soldering steps: Two for
the bridge at the primary frame to the two relaining
mechanisms, two for the bridge a1 the auxiliary frame (0 its
(wo retaining mechanisms, two for the retaining mecha-
nisms to their corresponding arms for the primary frame, and
two for the retaining mechanisms to their corresponding
short arms for the auxiliary frame. With more soldering
required, it is more difficult to match the locations and
orientations of magnels.

In one embodiment, before magnets are assembled inlo
the bridges, the bridges of both the primary and the auxibiary
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frames are made together, in one molding process. In
another embodiment, both types of bridges arc generated
from the same mold beforc they arc connected to their
corresponding retaining mechanisms. Such manufacturing
processes significantly enbance the matching in locations
and orientations of the magnets in the auxiliary frame to
those in the primary frame. Morcover, such manufacturing
processes cnhance the malching in the curvatures of the
bridges of the primary frames to the curvatures of the
bridges of the auxiliary frames.

Not only is the present invention more elegant, casier 1o
design, easier to manufacture and more secure in attachment
than prior art approaches, a person can easily use one hand
to attach an auxiliary frame onto a primary frame of the
present invention.

In onc cmbodiment, a first frame of an eyeglass device
includes a bridge with a magnetic member, and two retaining
mechanisms for supporting a pair of lenses. The retaining
mechanisms defines a frontal planc, which is the plane of the
lenses, or the plane in front of the face of a wearer of the
eyeglass device. The bridge connects the two retaining
mechanism and holds them together. The magnetic meraber
at the bridge magnetically couples to another magnelic
member at the bridge of a second frame. The coupling can
occur at a coupling surface on the second frame that is
substantially perpendicular lo the frontal plane. When
coupled, the second frame s attached to the first frame. Due
to the location of the coupling, one of the frames is restricted
from moving downwards relative to the other frame. The
magpetic member at the bridge of the first frame can be 2
permanent magnet.

In another embodiment, the magnetic member at the
bridge of the first frame is in the shape of a cavity so as to
receive the second frame’s magnetic member, which is in the
shape of a protrusion that can fit into the cavity. In yet
another embodiment, the magnetic member at the bridge of
the first frame comprises two separate parts, with cach part
being adjacent to one of the retaining mechanisms.

The second frame can be the primary frame, and the first
frame can be the auxiliary frame. In one embodiment, the
auxiliary frame further includes a flange that extends from
the bridge of the frame to further secure the attachment of
the auxiliary frame to the primary frame. The flange can
generally be in the lateral or in the vertical direction relative
to the bridge.

Other aspects and advantages of the present invention will
become apparent from the following detailed description,
which, when taken in conjunction with the accompanying
drawings, illustrates by way of example the principles of the
invention,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the top view of an auxiliary frame and a
primary frame in a first embodiment of the present inven-
tion.

FIG. 2 shows the front view of the first embodiment.

FIG. 3 shows the top view of the auxiliary frame attached
to the primary frame in the first embodiment of the present

invention.

FIG. 4 illustrates the bridge angle of the first embodiment
of the present invention.

FIG. § shows the top view of the auxiliary frame and the
primary frame in a second embodiment of the present
invention.

FIG. 6 shows the tap view of the auxiliary frame attached
to the primary frame in the secoud embodiment of the
present invention.
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FIG. 7 shows the front view of the second embodiment.

FIGS. 8-9A-B show embodiments of the present inven-
tion where the bridges laciude a cavity and a protrusion.

FIGS. 10A-C show an embodiment of the present inven-
tion with a hinge at the bridge.

FIG. 11 shows an embodiment of the present invention
with the bridge including lateral extensions.

FIGS. 12A-B show ap auxiliary frame with lateral exten-
sions attached to a primary frame in the present inveation.

FIG. 13 shows an embodiment of the present invention
with the bridge including a vertical extension.

FIG. 14 shows an auxiliary frame with a vertical exten-
sion attached 1o a pomary frame in the present invention.

FIG. 15 illustrates the bridge angle and the extension
angle of the embodiment of the present invention that has a
vertical extension at the bridge.

FIG. 16 shows another embodiment of the present inven-
tion where the bridge of the auxiliary frame includes a
U-shaped structure having two arms.

Same numerals in FIGS. 1-16 are assigned to similar
elements in all the figures. Embodiments of the invention are
discussed below with reference to FIGS. 1-16. However,
those skilled in the art will readily appreciate that the
detailed description given herein with respect to these fig-
utes is for explanatory purposes as the invention extends
beyond these limited embodiments.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 shows the top view of an auxiliary frame 102 and
a primary frame 104 in a first embodiment 100 of the present
invention. In order lo better illustrate the present invention,
many components are not shown in the figure.

The auxiliary frame 102 includes two retaining
mechanisms, 106 and 108, a bridge 112, and a magnetic
member 114. The retaining mechanisms support a pair of
auxiliary lenses, 105 and 107, and defines a frontal plane
110, which is the plane in front of the face of a wearer of the
embodiment 100; The bridge 112 connects the two retaining
mechanisms and holds them together. The magnetic member
114 at the bridge 112 of the auxiliary frame 102 magnetically
couples to another magnetic member 116 at the bridge 118
of the primary frame 104. In one embodiment, the magnetic
member 114 of the auxiliary frame is located in an
extension, which extends slightly over and sits on the bridge
of the primary frame as shown in FIG. 3. As an example, the
width 113 of the cxtension is about 10 mm. In one
embodiment, the surface arca of the bridge of the auxiliary
frame is more than 28 mm square.

The primary frame 104 also inclndes two retaining
mechanisms, 120 and 122, for supporting a pair of primary
lenses, 124 and 126. The bridge 118 at the primary frame
104 connects the two retaining mechanisms, 120 and 122,
and holds the two mechanisms together.

FIG. 2 shows the front view of the first embodiment with
the auxiliary frame 102 magnetically coupled to the primary
frame 104, while FIG. 3 shows the top view. As shown in the
figures, due to the location of the magnetic members, when
the primary frame 104 is magnetically coupled to the
auxiliary frame 102, the auxiliary frame 102 is restricted
from moving downwards relative (o the primary frame 104.
In one embodiment, one frame is restricted from moving
downwards means that gravity helps the frame to be
attached to the other frame; in another embodimenl, one
frame is restricted from moving downwards means that

kY
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friction, due to gravity, helps the frame to be attached 10 the
other frame. The enhancement is better illustrated in FIG. 4.
The magnetic coupling of the magnetic members, 114 and
116, occurs at a coupling surface 130 on the primary frame
104. The coupling surface 130 is substantially perpendicular
to the frontal plane 110. To be more specific, the angle
between the coupling surface 130 and the frontal plane 110
is defined as the bridge angle 132. In one embodiment, the
coupling surface 130 being substantially perpendicular to
the frontal plane 110 means thal the bridge angle 132 is
approximately in the range of 135 degrees and 45 degrees.
This range can increase with stronger magnets due to the
advancement in the magnet technology. In another
embodiment, the bridge angle is less than 90 degrees, but
more than 45 degrees. In yet another embodiment, the bridge
angle is between 90 degrees and 75 degrees.

Io one embodiment, when the frames are coupled, the
oricntation of the coupling surface 130 at the primary frame
is sirailar to the ocientation of the auxiliary frame coupling
surface 140, as shown in FIG. 4. In another embodiment, the
surface of cach magnetic member that is for magnetic
coupling to another magnetic member is defined as a mag-
netic coupling surface, such as the surface 115. When the
frames are coupled, the orientation of the magnetic coupling
surface of the magnetic member 114 at the auxiliary frame
is substantially the same as the oricatation of the magnetic
coupling surfacc of the magnetic member 116 at the primary
frame. Matching the two oricntations of the magnetic cou-
pling surfaces enhances magnetic coupling between the two
frames.

To further enhance coupling between the two frames, in
one embodiment, the magnelic coupling surface of each
magnetic member has no bumps, or is smooth. Inthe present
invention, a bump is defined as a small structure on the
magnetic coupling surface of a magnetic member that is
bigger than 10 microns in any of its lateral dimensions and
10 microns high. Also, burnps are small structures that, due
{0 its minute size, it is casy to randomly dispose more than
one hundred of them on the magpetic coupling surface of a
magnet,

In yet another embodimeat, one of the magnetic members
slightly protrudes from its coupling surface to ensure that,
when the frames are attached together, the two magnetic
members are in contact, ipstead of other areas at the cou-
pling surfaces in contact. Again this enhances attachment of
the two frames.

In a further embodiment, al least one of the magnelic
members slightly recedes from its coupling surface, for
example by ten microns. The receding prevents the magaetic
members from touching each other when frames are coupled
together. In one class of permanent magnpets, if they are
exposed to the atmosphere, corrosion can oceur. To prevent
cotrosion, after the magnels are assembled into their corre-
sponding bridges, the surfaces of the maguets exposed to the
atmosphere are plated. Every time when the frames are
coupled, if their corresponding magnetic members touch, as
time goes by, the plating might be chipped, exposing the
underlying magnets. This cmbodiment reduces the chance of
corrosion by slightly receding at least one magaetic member

from the coupling surface so that even with plating, the-

plated magnetic surfaces would nol be in contact when the
frames arc coupled together. Then when frames are coupled,
the magnetic members would be magnetically coupled, but
not mechanically coupled, with other parts on the coupling
surfaces mechanically coupled together.

I the auxiliary lenses are shades so that the first embodi-
ment 100 acts as sunglasses, preferably, sun rays should be

6

prevenled from entering into the gap between the primary
lenses and the secondary lenses. Due 1o the location of the
magnelic members, the intrusion of sun rays in between the
primary and the auxiliary frames is substantiaily reduced.

In the present invention, a magnetic member can be a
permanent magnet or a magnetizable element, such as iron
or magoetizable stainless sieel. In ooe embodimenl, a part is
magnetizable if it can be attracted by a magoet, For magnetic
coupling, at least one of the magnetic members is a perma-
nenl magnet. If both members are permanent magnels, but of
opposile polarity at the coupling surface 130, the strength in
magnelic coupling will be stronger.

FIG. 5 shows the lop view of the primary frame 150 and
the auxiliary frame 165 in a second embodiment 180 of the
preseat invention. In this embodiment, the magnetic member
at the bridge 152 6f the primary frame 150 includes two
separale parts, 154 and 156, with each part being adjacent to

" one of the retaining mechanisms; for example, the magnetic
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member part 154 can be adjacent to the retaining mechanism
158, and the magnetic member part 156 can be adjacent to

the retaining mechanism 160. This enablement is applicable ©

to bridges that are curved, as shown in FIG. 7. FIG. 6 shows
the top view of the auxiliary frame 165 attached to the
primary frame 150 in the second embodiment of the present
invention. FIG. 7 shows the front view of this second
embodiment 180.

In one embodiment, when coupled, the orientation of the
magnetic members 174 and 176 at the auxiliary frame
coupling surface is substantially the same as the orieniation
of the magpetic members 154 and 156 at the primary frame
coupling surface, as in the first embodiment. Matching the
orientations of the maguetic members enhances magnelic
coupling between the two frames. In yet another
embodiment, one set of the magnetic members slightly
protrudes from their corresponding coupling surface to
ensure thal, when the frames arc aftached together, the
magpetic members are in contact, instead of other areas at
the coupling surfaces in contact. The set that protrudes can
be both members from one frame, or one member from the
auxiliary frame with the member niot directly opposite (o that
member from the primary frame. The amouat of protrusions
from the two members should be substantially the same.
Again this enhances attachment of the two frames. It is much
easier to match the orientations of the magnetic members
wheu they are located at the bridges, instead of much further
apart on the frames, especially when typically frames are
artistically curved, fitting the circumferential profile of a
typical face.

Allbough the present invention has only illustrated a
magnetic member with ouly one or two parts, it should be
clear that a magnetic member can have more than two parts.

FIGS. 8-9A-B show embodiments of the present inven-
tion where the bridges include a cavity and a protrusion.
FIG. 8 shows the top view of the bridge 200 of a primary
frame, with a magnetic cavity member 202. In this example,
the cavily is a ring, with the maguetic member lining the
walls of the ring. However, in other examples, the cavity can
be a square or of other shapes. FIG. 9A shows the front view
of the bridge 204, with & magnetic protrusion member 206
that fits into the magnetic cavity member 202. The protru-
sion and the cavity further enhance the security of attach-
ment of the auxiliary frame into the primary frame. In one
embodiment, the wall of the ring 202 is a permanent magnet,
while the protrusion is a magnetizable element 206, or vice
versa. When coupled, at least a part of the protrusion fits into
the cavity. In another embodiment, both the cavity walls and
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the protrusion are permanent magnets of opposite polarity.
FIG. 9B shows another embodiment of the fronl view of the
bridges with a cavity and a protrusion. la this embodiment,
the magnelizable member is located at the distal part 210 of
the protrusion 212, and at the bottorn 214 of the cavity 216;
the cavity does not go all the way through the bridge 218.
Different combinations are applicable. For example, the
cavity 216 is a magnetizable member, and the protrusion
212, not just its distal end, is a permanent magnet. In another
example, a permanent magnet 214 sits at the bottom of the
cavity 216, while the protrusion 212 is a magnelizable
member.

In yet another embodiment, both the cavity walls and the
proirusion ate in the first or in the second embodiments. The
protrusion and the cavity further improve the security in the
attachment of the auxiliary frame to the primary frame. In
this embodiment, again, the cavity can be similar to the
cavity shown in FIG. 9B, where it does not have to go all tbe
way through the bridge.

In one embodiment, the primary frame includes one or
more magnetizable member, and the auxiliary frame
includes one or more permanent maguets. The magnetic
members are located as in either the first or the second
embodiments. The bridge at the primary frame further
includes a cavity to receive a protrusion located at the bridge
of the auxiliary frame. The magnelic members with the
protrusion and the cavity are located at the bridges, but are
distributed apart for maximum mechanical strengths. For
example, the magnetic members can be located as in the
second embodiment with the cavity and the protrusion
located at the center of the bridges, as in FIG. 9. As an
example, the protrusion is made of nickel-silver, stainless
steel or titanium, and is a rod that is about 1 mm long and
about 1.5 mm in diameter.

FIGS. 10A—C show an cmbodiment 250 of an auxiliary
frame of the present invention with a hinge 251 at the bridge
253. FIG. 10A shows the top view of the auxiliary frame
with a primary frame; FIGS. 10B-C show the front view and
the top view of the auxiliary frame atlached to the primary
frame. One benefit of having a hinge is that the frame can be
folded, which will save storage space for the auxiliary
frame.

FIG. 11 shows an embodiment 260 of an auxiliary frame
of the present invention with the bridge including a flange
that extends from the bridge of the frame to further secure
the attachment of the auxiliary frame to a primary frame.
This flange enhances attachment between the primary and
the auxiliary frames, and can reduce the gap between the two
frames. In FIG, 11, the flange includes two lateral extending
parts, 261 and 263, each extending Jaterally from one end of

the bridge 265.

FIGS. 12A~-B show the front view and the top view of the
auxiliary frame with lateral extensions attached to a primary
frame 275 in the present invention. Whea the auxiliary
frame is attached to the primary frame, a portion of each
retaining mechanism of the primary frame, such as the
portion 277, is disposed between a portion of the retaining
mechanism of the auxiliary frame and a portion of one
tateral extension. The extensions further restrict the separa-
tion of the auxiliary frame from the primary frame after their
attachment. Note that the auxiliary frame can still be easily
attached to the primary frame with one hand even with the
extensions. To prevent intrusion into the wearer’s vision, the
extensions are relatively shorl. In one embodiment, the
length 281 of an extension is aboul 1 mm, and its thickness
is the thickness of the bridge.
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FIG. 13 shows an embodiment of an auxiliary frame 300
of the present invention where the flange 302 is vertical
relative to the bridge. For such a flange when the auxiliary
frame 300 is attached to a primary frame, the bridge of the
primary frame is disposed between frontal plane and the
flange, as shown in FIG. 14. Again, the vertical flange
further restricts the separation of the auxiliary frame from
the primary frame after their attachment. Also the auxiliary
frame can still be easily attached to the primary frame with
one hand even with the vertical extension. In one
embodiment, the length 304 of the extension 302 is about 1.5
mm, and-its thickness is the thickness of the bridge.

The width 306 of the bridge of the auxiliary frame can be
wider than the width 308 of the bridge of the primary frame.
As an example, with the vertical flange, when the auxiliary
frame is attached to the primary frame, there can be a gap
310 between the extension and the bridge of the primary
frame, as shown in FIG. 15. In one embodiment, the gap is
about 1 mm.

FIG. 15 also illustrates the bridge angle 314 and an
extension angle 312 of the embodiment of the present
invention that has a vertical extension at the bridge. In one
embodiment, with the vertical flange, the bridge angle 314
is between about 30 degrees and 150 degrees. The extension
angle 312 is defined as the angle between the vertical flange
302 and the bridge 314. In one embodiment, the extension
angle is between 45 degrees and 135 degrees.

FIG. 16 shows the bridges of yel another embodiment of
the present invention where the bridge of the auxiliary frame
includes a U-shaped structure 350 having two arms, 352 and
354, one on top and one on the bottom of the bridge 360 of
the primary frame. In one embodiment, the magpetic mem-
ber at the auxiliary frame includes two separate parts, with
each part Jocated at each arm of the U-shaped structure; for
example, the member 358 at the arm 354, and the member
356 at the anm 352. Note that the members 356 and 358, cach
can further include more than one portion, as in the second
embodiment. In another embodiment, the botlom arm 354
does not include any magnetic member. In yet another
cmbodiment, the bridge 360 of the primary frame also
inchudes its magnetic member, disposed at a location with
the correct polarity with respect to the magoetic member of
the auxiliary frame.

In the embodiment shown in FIG. 16, when the auxiliary
frame is attached to the primary frame, the bridge 360 of the
primary frame is sandwiched between the arms of the
U-shaped structure 350. Typicaily, due to gravity, the mag-
netic member 356 at the top arm 352 of the auxiliary frame
is magnetically coupled fo the bridge of the primary frame,
with a gap between the bottom arm and the bridge of the
primary frame. As an cxample, the bridge of the primary
frame is steel, with a thickness of about 1 mm, and the
thickness of the U-shaped bridge is about 4 mm.

Tn one embodiment, each magpet is held in its corre-
sponding frame by a housing, which is the immediate arca
of the frame encapsulating a part, typically a significant part,
of the magnet. The size of cach magnet is slightly larger than
the housing holding it. Each magnet is incorporated into its
housing on the frame through pressure insertion. To keep the
magnel in its housing, the magnet is slightly larger than its
housing. In one embodiment, al least in one lateral
dimension, or onc of the dimensions a housing holding its
magnel, such as the diameler of a round magnet, slightly
larger means that the difference in size between the magaet
and the housing is between 5 microns and 180 microns.

In another embodiment, the edges of the magpetic cou-
pling surface of cach magaet are charnfered to remove any
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sharp comers. If magnels are plaled afier they have been
installed into their respective housings, chamferring the
edges improves slep coverage in plating. In other words,
plating on 2 magpet can be more smooth at the intersection
between the magnet and its housing through chamferrng.
Also, chamferring replaces sharp corners with sloping cor-
pers. If a magpet is installed into its housing through
pressure insertion, the slopping comers guide the magnet
into its housing. One way to chamfer is by buffing.

Magnets used in this invention are selected to bave
sufficient magnetic power to couple the frames together. In
one embodiment, the magnetic ficld strength of each magoet
is between 2500 and 3500 gauss; in another, the field
strength is more than 2500 gauss, but Iess than 6000 gauss.
In one embodiment, each magnet has a magnetic coupling
surface of more than 14 mm square and a thickness of more
than 1 mm. In another embodiment, each magnet has a
magpetic coupling surface of at least 14 mm square and a
thickness of more than 2 mm. In yet another embodiment,
each magnet has a magnetic coupling surface of at least 28
mm square and a thickness of more than 1 mm.

Different embodiments in the present invention can be
combined in different ways. Por example, the vertical flange
can be combined with the lateral flanges. The hinge can be
combined with the lateral flanges. Also, it should be obviois
{o those skitled in the art the methods to build each embodi-
ment. This specification will not further describe different
fabrication techniques.

Note that the different types of bridges as described,
individually, is a different cmbodiment of the present inven-
tion. Also, different types of auxiliary frames and differcnt
forms of primary frames, individually, is also a different
embodiment of the present invention.

Other embodiments of the invention will be apparent to
those skilled in the art from a consideration of this specifi-
cation or practice of the invention disclosed herein. It is
intended that the specification and examples be considered
as exemplary only, with the true scope and spirit of the
invention being indicated by the following claims.

What is claimed is:

1. An eyeglass device comprising:

a first frame including

two rotaining mechanisms for supporling a pair of
lenses, and defining a frontal plane,

2 bridge connecting the two retaining mechanisms and
holding the two retaining mechanisms together, and

a magnetic member at the bridge for magnetically
coupling to another magnetic member at the bridge
of a second frame;

wherein:

the bridge of the first frame includes a cavity to receive
a protrusion at the bridge of the second frame so as
to further secure the attachment of the two frames
when coupled; and

when the two frames are secured together, due to the
locations of the magpetic members, one of the
frames is restricted from moving downwards relative
to the other frame.

2. An eyeglass device as recited in claim 1, wherein:

the magnetic member al the bridge of (he first frame isin
the cavity; and

the second frame’s magnetic member is at least a part of

the profrusion.
3. An eyeglass device as recited in claim 1 wherein:
the first frame is an auxiliary frame to be coupled to the
second frame, which is a primary frame; and
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the magnetic member at the auxiliary frame is a perma-
neo! magnet lo be coupled to the second frame’s
magnetic member, which is a magnetizable member.
4. An eyeglass device comprising:
a bridge configured 10 connect two retaining mechanism
and hold them together, with the two mechanisms for
supporting a pair of lenses of a firs frame and defining
a frontal plane; and
a magnetic member at the bridge for magnetically cou-
pling to another magnetic member at the bridge of a
second frame;
wherein the bridge of the first frame includes a cavity to
receive a protrusion at the bridge of the second frams
so as to further secure the attachment of the two frames
when coupled;
such that when the two frames are secured together, due
1o the location of the magnetic members, one of the
frames is restricted from moving downwards relative to
the other frame.
5. An eyeglass device as recited in claim 4 wherein:
the magnetic member at the bridge of the first frame is in
the cavity; and
the magpetic member at the bridge of the second frame is
at least a part of the protrusion.
6. An eyeglass device as recited in claim 4 wherein:
the fitst frame is an auxiliary frame to be coupled to the
second frame, which is a primary frame; and
the magnetic member at the auxiliary frame is a perma-
nent magnet lo be coupled to the second frame’s
magnetic member, which is a magnetizable member.
7. An eyeglass device as recited in claim 4 wherein:
the bridge of the auxiliary frame further includes a flange
that cxtends from the bridge of the frame to further
secure the attachment of the auxiliary frame to the
primary frame; and
the fange includes a vertical extension, extending verti-
cally from the bridge;
such that when the two frames are secured fogether, the
bridge of the primary frame is disposed between frontal
plane and at least a portion of the extension.
8. An eyeglass device comprising:
an auxiliary frame including
two retaining mechanisms for supporting 2 pair of
lenses, and defining a fronlal plane,

a bridge connecting the two retaining mechanisms and
holding them together, and

a magnetic member at the bridge; and

a primary frame including

two relaining mechanisms for supporting a pair of
lenses,

a bridge connecting the two retaining mechanisms and
holding them together, and

a magnetic member at the bridge for maguetically
coupling to the magnetic member at the bridge of the
auxiliary frame;

wherein the bridge of the first frame includes a cavity to
receive a protrusion al the bridge of the second frame
50 as to further secure the attachment of the two frames
when coupled;

such that whea the two frames are secured together, due
to the Jocation of the magnetic members, the auxiliary
frame is restricted from moving downwards relative to
the primary frame.

9. An eyeglass device as reciled in claim 8 wherein the

magnetic member at the bridge of the auxiliary frame is a
permancn! magnel.



49 of 50

“~

L]

Case 1:06-cv-22210-JLK Document 1 Entered on FLSD Docket 09/11/2006 Page 49 of 50

" 4

A\,

6,092,896

11
10. An eyeglass device as recited in claim 8 wherein:
the bridge of the auxiliary frame further includes 2 flange
that extends from the bridge of the frame to further
secure the attachment of the auxiliary frame to the
primary frame; and
the flange includes a vertical extension, extending verti-
cally from the bridge;
such that when the two frames are secured together, the
bridge of the primary frame is disposed between fronfal
plane and at least a portion of the extension.
11. An eyeglass device comprising:
a primary frame including
two retaining mechanisms for supporting a pair of
lenses, and defining a frontal plane,

a bridge connecting the two retaining mechanisms, and
holding them together, and

a first magnelic member at the bridge for magnetically
coupling to a second magnetic member at the bridge
of an auxiliary frame;
wherein the bridge of the primary frame includes a cavity
to receive a protrusion at the bridge of the auxiliary
frame so as Lo further secure the attachment of the two
frames when coupled;
such that when the two frames are secured together, duc
10 the location of the magnetic members, the auxiliary
frame is restricted from moviag downwards relative to
the primary frame.
12. An cyeglass device as recited in claim 11, wherein:
the bridge of the auxiliary frame further includes a flange
that extends from the bridge of the frame to further
secure the attachment of the auxiliary frame to the
primary frame; and
the flange includes a vertical extension, extending verti-
cally from the bridge;
such that when the two frames are secured together, the
bridge of the primary frame is disposed between frontal
plane and at least a portion of the extension.
13. An eyeglass device comprising:
a bridge configured to connect two retaining mechanism
and hold them together, with the two mechanisms for
supporting a pair of lenses of a first frame aad defiving
a frontal plane; and
2 magnetic member at the bridge for magpetically cou-
pling to at least a part of the bridge of a second frame,
so s to attach the two frames together;
wherein:
the magnetic member at the bridge of the first frame is
enclosed by the bridge at least from the front to
prevent the magnetic member from being visible
from the front when the frame is being wom; and

when the two frames are secured togethe, the magnetic
member is coupled to the bridge of the second frame
at a surface not parallel to the frontal plane.

14. An eyeglass device as recited in claim 13, wherein
when the wo frames are secured tlogether, the magnetic
member is coupled to the bridge of the second frame
horizontally.
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15. An eyeglass device comprising:
a first frame including
two retaining mechanisms for supporiing a pair of
ienses, and defining a frontal plane,
a bridge connecting the two retaining mechanisms and
holding the two retaining mechanisms together, and
a magnelic member at the bridge for magnetically
coupling to at least a part of the bridge of a second
frame, so as to attach the two frames together;

wherein:

the magnetic member at the bridge of the first frame is
enclosed by the bridge at least from the front to
prevenl the magnetic member from being visible
from the front when the frame is being worn; and

when the two frames are secured together, the maguetic
member is coupled {o the bridge of the second frame
at a surface not paralle] to the frontal plane.

16. An eyeglass device as recited in claim 15, wherein:

the bridge of the second frame also includes a magnetic

member; and

when the two frames arc secured together, the two mag-

netic members are coupled horizontally.

17. An eyeglass device as recited in claim 15 wherein the
first frame is an auxiliary frame to be coupled to the second
frame, which is a primary frame.

18. An eyeglass device as recited in claim 15 wherein the
first frame is a primary frame to be coupled to the second
frame, which is an auxiliary frame.

19. An eyeglass device comprising:

a first frame including

two retaining mechanisms for supporting a pair of
lenses, and defining a frontal plane,
a bridge connecting the two retaining mechanisms and
holding the two retaining mechanisms together, and
a magnetic member at the bridge for magnetically
coupling to at least a portion of the bridge of a
second frame; such that:
when the two frames are secured together, the mag-
petic member is coupled to the bridge of the
second frame at a surface not parallel to the frontal
planc; and
due 1o the location of the magnetic member with
respect to the bridge of the second frame, one of
the frames is restricted from moving downwards
relative to the other frame.

20. An eyeglass device as recited in claim 19, wherein:

the bridge of the sccond frame also includes a maguetic

member; and

when the two frames are secured together, the two mag-

netic members are coupled horizontally.

21. An eyeglass device as recited in claim 19 wherein the
first frame is an auxiliary frame to be coupled to the second
frame, which is a primary frame.

22, An eyeglass device as recited in claim 19 wherein the
first frame is a primary frame to be coupled to the second
frame, which is an auxiliary frame.

* # *x % *
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