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THIS SHEET HAS BEEN 
-REPLACED 

BACKGROUND OF THE INVENTION 

q.€f7-l/ If t> I ... Cf 

The present invention relates generally to eye-~ and more particularly 

to eye-w~ usmg magnets for attachment. 

Auxiliary frames with lenses have been used for decades to augment 

deficiencies in primary :frames. For example, the a~ frames may be for 

magnifying purposes, or may transform the primary fi#ries into sunglasses. 

20 For decades, people around the world have betm creating numerous 

ingenious 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·wearer's vision, they may 

scratch the lenses of the primary frames. To alleviate:the defect of view 

25 obstruction, there are designs using small clips at the ~ges of the frames. 

However, these small clips still create scratches on the lenses and the primary 

frames; and attaching these auxiliary frames with smaii .clips requires some 
,.:.,:·:·-

maneuvering with two hand~ and it would not be eaSY to do so, for example, if 

... one is dri,ving. Also, to d~ such an auxiliary ~e: from its primary frame, 

30 one typically have to ·push down at its bridge and wati>ithe frames outward on 

both sides of the lenses. It is 11:ot uncommon for such: actions to permanently 

deform the auxiliary frame. _ . -----·-·--·----···--· -·---··-····· --·-··----··-···----

'~, . 
:,;_ 
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Another approach uses two pairs of magnets instead of clips, with one 

. pair on the primary frame and the other on the auxiliary frame. The magnets are 

located on the plane of the lenses, 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 

5 that theycan blend into the general style of the frame, without being too 

10 

· consj>icuowi. One way is to make the magnets very sman. With gravity pulling 

the auxiliary frame away ftom its primary frame, the ~ets have to be of 

certain size so as to have sufficient magnetic power to hold the auxiliary :frame to 

the primary fi'ame. 

1/ 

One reason for the magnets to be close to the templeS is that the pair of 

~ets on a frame: should be as far apart as possiole. This is to ensure the 

auxiliary frame to ·l>.e right over the primary .frame, not orily at the locations olose 

·· to the bridges of the ftames, but also at the locations clo$e to the arms of the . 

. frames. Ho~er. in order to have sufficient coupling power, the magnets on ~ . 
15 the auxiliary :frame have to match in both locations and orientations to the 

. maP,ets on the primary :frame. This is not an easy task; especially because the 

ma~ets are typically very small for stylistic reasons. 

The.further away the pair of magnets are on a frame, the more difficult it 

is to align them in both locations and orientations to magnets on another :frame. 

20 Ftr~ mmgine the magnets in a primary frame are slightly off in locations ftom 

those in an auxiliary frame. Since the magnets are qui~'small, slight 

misalignment in th~· iqcations would significantly reduce magnetic coupling 

between the ftam~. Next, imagine one small magn~ ll'r·.dte primary :frame is 

·different in orientation ftom its corresponding· magn~hl;tbe auxiliary :frame. 

25 This can, happen, for example, if the auxiliary ftame ~ been slightly twisted-the 

· magnitude of the difference-is ·proportional to the dis~ce between the pair of 

magnets on the frame. Two magnets may not even b~ 8t)le to couple together if 

they have different.Qrientations. Misalignment in lo~i~ns or orientations not 
. ':: .. -~:: 

only adversely affects the coupling power of the auxiliary frame to the primary 
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fram~. but also creates an unpleasant outward ·appearance for the wearer, 

esp~ially when the auxiliary frame is tilted relative to the primary frame. 

It should be apparent from the foregoing that thcn-e is a need for 

improved methods and apparatus to attach auxitiarjr frames to primary frames so 

5 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 easily, firmly 
. . 

1 O and elegantly attach auxiliary frames to primary frames, based on magnetic 

members at the bridg~ 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 ~e 

general d~~ of frames, and it makes the ~ary frames easily applicable to 
. . 

15 primary frames even with just one hand. 

In one embodiment, the magnet 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 on the magnet at the 

primary frame. Coupling at a different plane, based on the present invention, 

20 reduces the difficulty in aligning the auxiliary frame over 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. 

Wrth the ~etic members at the bridges, there are many other 

advantages. The magn~ are much l~ conspicuous than magnets disposed on 

25 the plane oflenses, making them easier to design and to·blend them into the 

general style of frames. Gravity, instead of adversely affecting the coupling of 

the auXi1iary fi:ames to the primary frames, helps to keep_ them together. 

Also, even if there are more than one magnet at a bridge, since the bridge 
. ' 

is short, the magnets are in close proximity. This reduC¢s the difficulty in 
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aligniqg 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 ftames: Two 

5 . 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 anns of the 

primary ftame, one probably has to perform eight soldering steps: Two for the 

bridge at the primary ftariie to the two retaining me~, two for the bridge 

1 o at the auxiliary ftame to its two retaining mechanisms, two fur the retaining 

mecluinisms to their corresponding arms for the primary frame, and two for the 

retaining mechanisms to their corresponding short arms for the auxiliary ftame. 

Wrth more•soldering required, it is more difficult to match the locations and 

orientations of magnets . . 
15 In one embodiment, before magnets are assembled into the bridges, the 

bridges of both the primary and the auxiliary frames are made together, in one 

· · · molding process. In another embodiment, both types of bridges are generated 

from the same mold before they are connected to their corresponding retaining 

mechanisms. Such manu&ciuring processes significantly enhance the matching 

20 in locations and orientations of the magnets in the auxiliary frame to those in the 

primary frame. Moreover, such manu&cturing processes enhance the matching 

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, easier to design, easier to 

25 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 ftarne of the 

present invention. 

In one embodiment, a first ftame of an eyeglass device includes a bridge 

with a magnetic member, and two retaining mechanisms for supporting a pair of 
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lenses. The retaining mechanisms defines a frontal plane, which is the plane of 
. . 

the lenses, or the pl~e in :front of the face of a wearer of the eyeglass device. 

The bridge conne~ the two retaining mechanism and hot~ them together. The 

magnetic member .~t ate bridge m~etically couples to. another magnetic 

S member at the bricl.¥e of a second frame. The coupling can occur at a coupling 

surface on the seeond frame that is substantially perpendicular to the frontal 

plane. When coupled;, the second frame is attached to the first frame. Due to 

the lbcation of the-~upling, one of the frames is restricted ftom moving 

downwards relati~e tp the other ftame. The magnetictmember at the bridge of 

10 the first frame can. l>e a pennanent magnet. 

· In another,·~bodiment, the magnetic member at the bridge of the first 

:frame is in the shape of a cavity so as to receive the second fi'aine's magnetic.­

member, which is·~in qte shape of a protrusion that can fit into the cavity. In yet 

another enibodimeµt, ·the magnetic member at the bridge of the .first frame 
' -

15 comprises two separate parts, with each part being adjacent to one of the 

retaining mechanisms. 

The second frame can be the primary ftame, and the first :frame can be 

the auxiliary fi'am~. In one embodiment, the auxiliary frame further includes a 
.··. 

flange that extend$' jfom the bridge of the frame to further secure the attachment 

20 of tbe auxiliary fhlnte to the primary frame. The flange can generally be in the 

lateral or· in the vertical direction relative to the bridge. 

Other aspecti; and advantages of the present ~on will become 
..• ,. ! ' • 

apparent from th~'followmg detailed description, whi~ when taken in 

conjunction with the accompanying drawings, illustrates by way of example the 

25 principles of the inv~ntion. 

BRIEF DESCRIPTION OF THE D~ WINGS 
. : . 

FIG. 1 shows the top view of an auxiliary~ and a primary frame in a 

first embodiment of the present invention. 
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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 

S inventiol! 

FIG. 5 shows the 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 attached to the primary 

frame_~ the second embodiment of the present invention. 

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

· FIGS. 8-9A-B show _embodiments of the present invention where the 

bridges include a cavity and a protrusion. / 

FIGS. lOA-C show an embodiment of the present invention with a hinge 

at the bridge .. 

15 FIG. 11 shows an embodiment of the present invention with the bridge 

including lateral extensions. 

FIGS. 12A-B show an auxiliary frame with lateral extensions attached to 

a primary frame in the present invention. 

FIG. 13 shows an·embodiment of the present invention with the bridge 

20 _ including a vertical extension. 

FIG. 14 shows an auxiliary ftame with a vertical extension attached to a 

primary frame in the present invention. 

.FIG. 15 illustrates the bridge angle and the extension angle of the 

embodiment of the present inveiitlon that has a vertical 'extension at the bridge. 

25 FIG. 16 shows another embodiment of the present invention where the 

bridge of the auxiliary thune 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 b~ow with reference to 
. . 

-FIGS. 1-16. However, those skilled in the art will remily appreciate that the 
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detailed description given herein with respect to these figures is for explanatory 

purposes as the invention extends beyo~d these limited embodiments. 

. . . 

DETAILED DESCRIPTION OF THE INVENTION 

FtG. 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 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 ~pport a .. 
I 

10 pair of auxiliary lenses, 105 and 107, and defines a frontal plane 110, which is 

the pl&ne in fi'ont of•~ 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' ail?ther magnetic member 116 at the bridge 118 of the primary frame 

IS 104. In one embodiment, the magnetic member 114 of the auxiliary frame is 

located in an extensi9n, which extends slightly over and sits on the bridge of the 

primary frame as Sbown in FIG. 3. As an example, the width 113 of the 

extension is about 10 mm. In one embodiment, the surface area of the bridge of 

the auxiliacy•ftame is more than 28 mm square. 

20 The primary fi:ame 104. also includes two retaining mechanisms, 120 and 

122, for supportllig:11:pair ofprimarY lenses, 124 and 126. The bridge 118 at the 

primary frame 104; ~nnects the two retaining mechaniSIDS, 120 and 12Z and 

holds the two 'mechanisms together. 

FIG. 2 shows the fi-ont view of the first embodiltlent with the auxiliary 

25 ftame 102 magnetically coupled to the primary frame lcM, while FIG. 3 shows 

the top view. As shown in the figures, due to the locati()n of ~e magnetic 

members, when tli~ primary ftame 104 is magneticaJly eouPled to the auxiliary 

frame 102, the ·atDdliary frame 102 is restricted from ~~g downwards relative 

to the primary fi:an.:ie 104. In one embodiment, one frame is restricted from 
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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 magnetic 

5 couplins-of the ~etic members, 114 and 116, occurs at a coupling surface 

130 on the primary frame 104. The coupling sudace 130 is substantially 

perpendicular to the frontal plane 110. To be more specific, the angle b~een 

the coupling surface 130 and.the frontal plane l 10 is defined as the bridge angle 

132. In one embodiment, the coupling surlace 130 being substan~y .. 
10 perpendicuiar to the frontal plane 110 means that the bridge kgte 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 

15 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 magnetic member that is for magnetic coupling 

20 to another magnetic member is defined as a magnetic coupling sur&ce, 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 

25 

. substantially the same as the orientation of the magnetic coupling surface of the 

magnetic member 116 at tlie p~ ftame. Matching the two orientations of 

the magnetic coupling surtaces enhances magnetic coupling between the two 

frames. . 

To further enhance coupling between the two ~ in one 

embodiment, the magnetic coupling surface of each magnetic member has no 

bumps, or is smooth. In the present invention, a bumi> is defined as a small 

.• 

. ~. 
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structure on the mag~etic coupling surface of a magnetie ·member that is bigger · 
. . 

· than-IO·mi~ons ii\_~Y nfits lateral d~ensions and 10 microns high. Also, 

bumps .are small structures that, due to i~ minute .size, it is easy to randomly 

dispo~~ more th;m •. one hundred of them on the magneti~ coupling sur&ce of a 
. . . 

S magnet. 

In yet another embodiment, one of the nia.Petic· members slightly 

protrudes ftom its coupling surface to ensure that, when the ftames are attached 

together, the two ~etic members are in contact, instead of other areas at the 

coupling surfaces in eontact: Again this enhances att8.chment of the two ftames. 

Io In a furth¢t" embodiment, at least o~e of the magnetic members slightly 

recedes from its.·c()µpling surface, for example by ten-microns. The receding 

prevents the ~c members from touching ea.ch other when frames are _ 

coupled tcig~et'~·:Iit· one class of permanent magn~'if they are exposed to the 

atmospheie,-~r.rOsion·can occur. To preventcorrosio~ after the magnets are . 
1 S assembled into :tlieir corresponding bridges, the surfaces of the magnets exposed 

. . . : . . . . 

to the atmosphere a:re plated. Every time when the frames are coupled, it"their 

corresponding nµighetic members to~ch, as time goes by, the plating might be 

chipped, exposbig·the underlying magnetS. This embodiment reduces the chance 

Or corrosion by ~ptty receding at least one magnetic· member from the coupling 

20 surface so that. eY¢ti· with plating the plated magnetic surfaces would not be in 
.·· ~· . 

25 

. contact when ~'.ftam!=:S are coupled together. Then When fnuiies are coupled, 
. .:'· ~. .) . 

the magnetic meJJJ.l:>ers;would be magnetically coupl~ but not mechanically 

coupled, with other parts on the coupling surfaces mec,hanically coupled 
.. 

together. 

If the auxiliary lenses are shades so that the first embodiment 100 acts as 
. . 

sunglasses, preferibly7 sun rays should be prevented:*°m entering into the gap 

between the priinSry lenses and the secondary lenses~:;i:>ue to the location of the 
.. . . 

magnetic m~ the intrusion of sun rays in~ the primary and the 

auxiliary ~ .. is.sub,stantially reduced. 

'.:·./.· ·: . 

.. ;._· .. ;: 

. . ~ ~ .. 
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In the present invention, a magnetic member can·be a permanent magnet 

or a magnetizable element, such as iron or magnetizable stainless steel. In one 

embodiment, a part is magnetizable if it can be atti:acted by a magnet. For 

magnetic coupling, at least one of the magnetic meinb~ is a permanent magnet. 

5 If both members are permanent magnets, but of opposite polarity at the coupling 

surface 13~» the strength in magnetic coupling will be stronger. 

FIG. 5 shows the top view of the primary fi:ame 150 and the auxiliary 

fi"ame·165 in a second embodiment 180 of the present invention. In this 

embodiment, the magnetic inember at the bridge 152 6f the primary frame 150 

10 includes two separate parts, 154 and 156, with each part beiils adjacent to one of 

the retaining mechanisms; for example, the magnetic member.part 154 can be 

adjacent to the retaUUng mechanism 158, and the magnetic -member part 156-can 

be adjacent to the retaining mechanism 160. This enablement is appliCable to 

bridges th8t are curved, as shown in FIG. 7. FIG. 6 shows the top view of the . 
15 auxiliary frame 165 attached to the primary frame 150 in the second embodiment 

of the pre$ent 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 fi:ame coupling sur&ce is substantially the 

20· same as the orientation of the magnetic members 154 and 156 at the primary 

frame coupling surface, as in the first embodiment. Matc:hing the orientations of 

the magnetic members enhances magnetic coupling betWeen the two frames. In 

yet another embodiment, one set of the magnetic members slightly protrudeS 

:&om their corresponding coupling surface to ensure that, when the fi'ames are 

25 attached together, the magnetic members are in contact/instead of other areas at 

the coupling Sur.faces in contact. The set that protrudes.can be both meUibers 
. . 

from one frame, or one member from the auxiliary fi:ame with the member not 

directly opposite to that member from the primary frame. The amount of 

protrusions from the two members should be substantially die same. Again this 
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enhances 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, esp~y when typically frames are 

artistically curv~ fitting the circumferential profile of a typical face. 

5 · Although the present invention has only illu~ted a magnetic member 

with only one or~ parts, it should be clear that a magnetic member can have 

more than two parts. 

FIGS. 8-9A-B show embodiments of the present iiwention where the 

bridges include a cavity and a protrusion. FIG. 8 sholvs the top view of the 

10 bridge 200 of a primary frame, with a magnetic cavity memti~ 202. In this 

example, the cavity is a ring, with the ~etic member lining the walls of the 

ring. However, in other example~ the cavity can be a square or of other shapes. 

FIG. 9A sho:ws the :front view of the bridge 204, with a magnetic protrusion 

member 206 -~ fits into the magnetic cavity member 202. The protrusion and . 
1 S the cavity further enhance the security of attachment of the auxiliary frame into 

the primary frame. In one embodiment, the wall of the ring 202 is a pennanent 

magnet, while the protrusion is a magnetizable element 206, or vice versa. When 

couple~ at least a part of the protrusion fi~ into the cavity. In another 

embodiment, both the ca.Vhy walls and the prOtrusion are permanent magnets of 

20 opposite polarity. FIG. ·9B shows another embodiment of the front view of the 

bridges with a cavity and a protrusion. In this embodiment, the magnetizable 

member is located at the distal part 210 of the protrusion 212, and at the bottom 

214 of the cavity 216; the cavity does not go all the way through the bridge 218. 

Different combinatiom are applicable. For example, the cavity 216 is a 

25 magnetizable member, and the protrusion 212, not just its distal ~ 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 magnetizable member. 

In yet another embodiment, both the cavity walls and the protrusion are 

not pennanen~ magnets, but the bridges include magnetic members such as those 
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in the first or in t~e second embodiments. The protrusion and the cavity further 

· improve the security in the attachment of the auxiliary ftame to the primary 

:frame. In this ~odiment, again, the cavity can be ·similar to the cavity shown 

in FIG. 9B, where it does not have to go all the wa'y through the bridge. 

Ia one einbodiment, the primary :frame includes one or more 

magnetizable member, and the auxiliary frame mcludes one or more permanent 

magnets. 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 ~frame. The magnetic 

10 · members with the prOtrusion and the cavity are located at the bridges, but ·are 

distnouted apartfor maximum mechanical strengths. For example, the magnetic 

members can be located as in the second embodiment with-the Ca.vity and the. 

protrusion located at the center of the bridges, as in FIG. 9. As an example, the 

protrusion' is •e of nickel-silver> stainless steel or titanium, and is a rod that is 
I • 

15 about 1 mm long arid Bbout 1.5 mm in diameter. 

FIGS. lOA-C sho~ an embodiment 250 of an auxiliary frame of the 

present inveJition With a hinge 251 at the bridge 253. FIG. lOA shows the top 

view of the auxiliary :frame with a primary frame; FIGS. 1 OB-C show the front 

view and the top view of the auxiliary frame attached to the primary frame. One 

20 benefit of baviIJs,a hinge is that the frame can be folded, which will save storage 

space for the ·atDdliary frame. 

FIG. U 8h<>ws an embodiment 260 of an auxiliary frame of the present 

invention with. the l>ridge including a flange that extends from the bridge of the . 

ftame to further secure the attachment of the auxiliary frame to a primary frame. 

25 This flange ~ attachment between the pnmary and the auxiliary frames, .· 

and can reduce. die:pp between the two frames. In FIG. 11, the flange includes 

two lateral ~g parts, 261 and 263, each extending laterally ftom one end 

of the brldge i6S. ·. 

FIGS. lZA•B show the front vieW and the top view of the auxiliary frame 
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with lateral extensions attached to a primary frame 275 in the present invention. 

When the auxili~ frame is attached to the primary :frame, a portion of each 

~g mechafilsm of the primary frame, such as .the portion 277, is disposed 

between a portiC>~ of the retaining mechanism of the .auxiliary frame and a 
. . 

S portion of one~~ extension The extensions further reStrict the separation of 

the auxiliary fi'anl~ from the primary frame after iheir·attachment. Note that the 

auxiliary~ can still be easily ~ed to the primary frame with one hand 

even with the extensions. To prevent intrusion _into .the wearer's vision, the 

extE:nsions are .rel:atively short. In one embodiment, die length 281 of an 

10 extension is aboµt: lmm, and its thickness is the thic~ess of the bridge. 

· FIG. 13 Shows an embodim• of an auxiliary frame 300 of the present 

·invention where the ·flange_ 302 is vertical relative to the b~dge. For such a .. 

flange when ~ llflXiliary frame 300 is attached to a primary frame, the bridge of 

the PrimarY bmeJs·disposed between frontal plane and the flange, as shown in 
' · .. · .. 

15 FIG. 14. ~::the vertical flange further restricts.the separation of the 

auxiliary frame fto~ the primary frame after their a~ent. Also the auxiliary 

ftame can still be·~y attached to the primary ~e with one hand even with 
. . 

the vertical extension. In one embodiment, the length 304 of the extension 302 

is ab~ut 1.5111111; and its thickness is the thickness of the bridge. 

20 The width: 306 of the bridge of the auxiliary ftame can be wider than the 
·, . . 

width 308 of the ~-ri~ge of the primary fi:ame. As an·example, with the vertical 
.. . . ·: 

flange, when the •auxiliary frame is attached to the· primary fhune, there can be a 

gap 310 betw~ the eXtension and the bridge of th~ primary ft~ as shown in 

FIG. 15 .. fu onei$~odiment, the gap is about ~nrl~~-
25 FIG. 1$ ijso illustrates the bridge angle 3 )4 !~ an extension angle 312 

of the embodiment of the present invention ·that:bas.~'~vertical extension at the 

bridge. In one; mtbodiment, with the vertical flang~::the bridge angle 314 is 

between about 30 degrees and ISO d~es. The:~~ion angle 312 is defined 

as the angle bet:yv~n the vertical flange 302 and th~brldge 314. In one 
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embodimen~ the extension angle is between 4~ degrees and 135 degrees. 

FIG. 16 shows the bridges of yet another embodiment of the present 

invention where the bridge of the auxiliary frame ~eludes a U-shaped structure 

350 having two arms, 352 and 354, one on top and' one on the bottom of the 
•' . 

5 bridge 36'0 of the primary frame. In one einbodiment, the magnetic member at 

the auxiliary ftame includes two separate parts, with each part located at each 

ann of the U-shaped structure; {ot example, the member 358 at the ann 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 embommen~. In another 

10 embodiment, the bottom ann 354 does not include any ~c member. In yet 

another embodiment, the bridge 360 of the primary fi'ame also includes its 

magnetic member, disposed at 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 ftame is . 
15 .attached to the primary ftame, the bridge 360 of the primary frame is sandwiched 

between the anns of the U-shaped structure 350. Typically, due to gravity,. the 

magnetic 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 prin;wy frame. As an example, the bridge of the primary 

20 ftame is steel, with a thickness of about 1 mm, and the thiclm.ess of the U-shaped 

bridge is about 4 mm. 

In one embodiment, each magnet is held in its corresponding fi:ame by a 

housing, which is the immediate area of the frame encapsulating a part, typically 

a significant part, of ~e magnet. The size of each magnet is slightly larger than 

25 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 embo~ 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 
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between the magnet and the housing is between S microns and 180 microns. 

In another embodiment, the edges of the magnetic coupling 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 

5 edges improves step coverage in pl~- In other words. plating on a magnet 

can be more smooth at the intersection between the magnet and its housing 

through chamferring. Also, cbamferring replaces ·sharp comers with sloping 

comers. Jf a _magnet is installed into its housing through pressure insertion, the 

stopping comers guide the magnet into its housing. one way to chamfer is by 

10 buffing. 

· Magnets used in this inventioil°&re selected to have sUflicient magnetic 

power to couple· the fi'ames together. In one embodiment, the magnetic field 

strength of each· magnet is between 2500 and 3500 gauss; in another, the ·field 

strength ii mpre than 2500 gauss, but less than 6000 gauss. In one embodiment, 

15 each magnet has·a magnetic coupling surfiLce of more than 14 mm square and a 

thickness of more than 1 mm. In another embodiment, each magnet has a 

magnetic couplirig surface of at least 14 mm square and a thiclmess of more than 

2 mm. _In yet another embodim~ each magnet has a magnetic coupling surface 

of at least 28 mm square and a thickness of more than 1 mm. 

20 Different embodiments in the present invention can be combined in 

different ways~ For example, the vertical flange can be combined with the lateral 

flanges. The hinge can be combined with the lateral flanges. Also, it should be 

obvious to thOse skilled in the art the methods to build each embodiment. This 

specification will notfurther describe differentfibrication techniques. 

25 Note_that the different types of bridges as described, individually, is a 

different embodiment of the present invention. Also, c:lliferent types of auxiliary 

frames and different fonns of primary ftames, individually, is also a different 

embodiment of the present invention. 

Other embodiments of the invention will be apparent to those skilled in 
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the art from a consideration ~fthis specification or practice of the invention 

disclosed herein. It is intended that the specification and examples be considered 

as exemplary only, with the true ~ope and spirit of the invention being indicated 

by the following claims. 
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CLAIMS· 

1. An ey~ass device comprising: 

a first frame including 

- ~ -- -----­·-·------------- --- ------ -· ----

·· lli~~Hf 

S ,, two retaining mechanisms for supportjilg a pair of lenses, and 
··.: 

defining a frontal plane, 

a bridge connecting the two retaining '*~chanisms and holding the 

two retaining mechanisms together, and 

a :magnetic member at the bridge for ~etically coupling to 
.· ::' 

10 another magnetic member at the bridge of a second frime; ' 

15 

• such that:when coupled, the two frames are atUJ.Ched together, and due to 

thelocations ofthe magnetic members, one of the mimes is restricted from -

moving do~ds relative to the other frame. 

2 .. An eyeglass device as recited in Claim 1 wherein the coupling occurs at a 

col;lpling surface on the second ftame·that is substantially perpendicular to the 

frontal plane. 

3_. An eyeglass device as recited in Claim 1 wher~ the magnetic member at 

20 the bridge of the first frame is a permanent magnet. · 

4. An eyeglass device as recited in Claim 1 whet'ej.n the magnetic member at 

the· bridge of the first-frame is in a cavity to receive th~·.second frame's magnetic 

member, which protrudes from the member, with at-~ a part of the protrusion 
:: ;-: .. ·~' 

25 fitting into the cavity. 

S. An eyeglass device as recited in Claim 1 ~the magnetic member at 

the bridge of the.first frame comprises two separate p~, with each part being 

adjacent to one of the retaining mechanisms. 

_ ... ·: 
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6. An eyeglass ·device as recited in Claim ·1 wherein the bridge of the first 

:frame further incl~d~ a cavity to receive a protrusion ·~t. the bridge of the second 

:frame so as to.finthc~(secure the attachment of the two.· frames when coupled. 
. ., : . . 

. . ; 

7. An eyegJas$·.device as recited in Claim 6 wherein: 

the first fraine is an auxiliary frame to be 'coupled to the second fi:ame, 

which is a primary franie; and 

the magn~c, member at the auxiliary frame is a permanent inagnet to be 

coupled to the ~~frame's magnetic member, whidt is a magnetizable. 

10 member. 

15 

20 

8. An eyeghlss;device as recited in Claim i wherein: 
. (', . 

the··bridge:ofthe first.frame further includes aU-shaped structure having 

two anns; and. •. : ·. · 

the ~~c ·me~ber at the first ftame is disposed at least on one of the 

anns; 

such that magnetic coupling occlirs when the bridge of the second frame 

is sandwiched bet\vee,n the arms of the U-shaped structure. 

9. An ey~s:deyice as recited in Claim. 2 wherein the angle between the 

coupling sur&ce ~~~:frontal. plane is appro~y·between 135 degrees and 
:.··· .. 

45 degrees. 

10. An eyegl~ device as recited in claini 1 wh~ the first frame is an . 

25 auxiliary ftame.to. recei~ the second frame, which is a primary frame. 
• ' < • • • 

11. An eyeglass device as recited in Claim 10 wherein the bridge of the 
. . . -

auxiliary tiame includes a'hinge so that the auxiliaryftame can be folded . 

. ·.~ . 

· · llllllll llllll lllll lllll IUlll . 
: ·.·· .. \•" * C L M S * 
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12. An eyeglasi; device as recited in Claim· 11 wherein the magnetic member 

at the bridge CJf:~~ auxiliary frame comprises two separate parts, with each part 
.... ·. :•". . . . 

being adjacenttc; one of the retaining mechanisms~ 

S 13. . An ey~~~ device as recited in Claim IO wherein the auxiliary ftame 

further inelucies a' fhinge -1;hat extends from the brldge of the frame to further 
. . ,· .... • .. -

secure the attaehment ofthe auxiliary frame to· the primary ftame . 

. : ... ·. 

14. An ey@u,s device as recited in Claim ll whehm the flange includes two 

10 lateral exterisio~:~h extending laterally from one end of~ bridge; 

IS 

20 

· . such'tbaf ~:the auxiliary frame is attached to the primary frame, a 

portion;c)f,eaeh:~g ~echanism of the primary frame iS disposed between a 

portion· of a retam.iilg Mechanism of the auxiliary frame and a portion of one 
.. . .. ··? ·.·. 

IS. · . An•eiegbiSs.device as recited in Claim 13 wherein the flange includes a 
i···. 

vertical extensiO~;~extending verticallr from the bridge; 

· · such, tliat"v<lien ~ auxiliary frame is attached to the primary frame, the 
.. _,._ .·.: 

bridge of tl1e primary £rame is disposed between frontal plane· and at least a 
. ........... . . 

portion ofthee¥t¢nsion. 

16. An:eyeglus d~~e as recited in Claim 15 wherein the width of the bridge 

ofthe·auxiliafy:fi'aille. js.;Wider than the width of the bridge·ofthe primary frame 

so that wheti~~;~ fhme is attached to the primaryftame, there can be a 

25 gap betW~;~;~~d the bridge of the primary frame. 

17. Aii ·eY.~ device as recited in Claim 15 wherein the extension subtends 

an extension ~e with the bridge of the auxiliary ft:ame, such that the extension 
-::. ·.·. . : ·:.-. . 

angle is b~45 and: 135 degrees. 
. . : .: \" .. : . .. . ' : . :· 

····:··.:· 

.. ·. ~. 

· : , 11111111111 11111 1111 IUlll . 
. "*: C L M S * 
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18. An eyeglass device comprising: 

a bridge{ co~ecting two retaining mechanism and holding them together, 

with the twO, m~sms supporting a.pair often~ of a first frame; and 

a ma:gnetic member at the bridge for magnetically coupling to another 
'.";·:· . . 

5 magnetic ~er at the bridge of a second :frame; 

such that: 
;.tile· two retaining mechanisms defines a frontal plane; and 

·· · : When coupled, the two frames are attached, together~ and due to 

the location of~ magnetic_ members, one of the ftaliies is restricted from . 

10 moving downwards relative to the other frame. 

15 

19. An eyeglass ~ce as recited in claim 18 wherein the coupling OCCUFS at 

a couplingt surta¢e: .on the second frame that is substantially perpendicular to the 
frontal pbine:.>. : < · . 

20. An eyeglass device as recited in Claim 18 wherein the magnetic member 

at the bridge o,f-;tlte first frame is a pennanent magnet · 

21. An~ device as recited in Chum 18 wherein the magnetic member 
. . . . 

20 at the bridge of• first frame is in a cavity to receive the second frame's . . \ . . 

magnetic m~e,r.;:.which protrudes from the member, with at least a part of the 

protrusion ti~ into the cavity . 
. . ' · .. -: 

22. An eyeglas$ device as recited in Claim 18 wherein the magnetic member 

25 at the bridge.of.the first frame comprises two separate parts, with each part 

being adjacent ~<> one of the retaining mechanisms. 

23. An~ device as recited in Claim 18 wherein the bridge ~f the first 

frame further.mc:tudes a cavity to rec~ a protrusion at the bridge of the second 

---------------

.. ; ·' .; •.. ; ·\\lllllt\l\llrlllll l\llllHlll 
, * ·c L . M S * 
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frame so·~ to\~1~et secure the attachment of the two frames when coupled. 

24. An eyegtauss device as recited in Claim 23 wherein: 

. the ~~·is an auxiliary frame to b&_~upled to the second frame, 

S which i5"a prlnuiiy.J;:ame; and 

the ~c member at the auxiliary fraine is a permarient magnet to be . 

coupled to the,·~ :frame's magnetic member, which is a magnetizable 

member. 

10 25. · Aney~ device as recited in Claim 24 wherein: 

.the brl~:.of~ auxiliary frame tbrther indudes a flange that extends 
-.... , . 

· ftom the -bricSge Of' the frame to further secure the. attaChment of the auxlliaiy 
.. · .. ·.-:<:-.:· 

frame.to the primacy:fi'am~; and 

the flarig~ iiicludes a vertical extension, extending vertically from the 

15 bridge; 

such ·tl#: when the auxiliary ftame is attached to the p~ frame, the 

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

portion ofthe.~on.· 

20 26. An~ device ~mprising: 

mi ~~e including 

·. ; tWc)· ~mechanisms for supporting a pair of lenses, and 

defining a@~kbzi, . . 
··· }?;t bridg~ connecting the two retaining mechanisms and holding 

25 them together;8Jld 

·./{&:magnetic member at the bridge; and· .. 

a primaiy·~ inc~uding 

.. >:\tw.o (etaining mechanisms for supportip.g a pair oflenses, 

/:}l.'bridg~ connecting the two retainiiig' mechanisms and holding 

:•·." 

.' ' 111111111111111111111111u1111 · 
* C L M S * 
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··11owr1111~111·1 
· them together, and 

a magnetic member at the bridge for· magnetically coupling to the 

magnetic member at the bridge of the auxiliary frame; : 

such that when coupled, the two ftam.es ~e' attached together, and due to 

S the location of the magnetic members, the auxiliary fiime is restricted :from - -~ :·· . . 

moving downwards relative to the primary :frame. 

27. An eyeglass device as recited in claim 26 wh~ the coupling occurs at 
. . 

a coupling surfi.ce on the primary frame that is substaAtially perpendicular to the 

· 10 frontal plane. 

28. · An eyeglass device as recited in Claim 26 wherein the magnetic member 
. . 

at th~bridge af the .auxiliary frame is a permanent magnet. 

15 29. An eyeglass device as recited in Claim 26 wherein each magnetic member · 

at each bridge comprises two separate parts, with each part being adjacent to 

one of the retaining mechanisms of the corresponding frame. 

30. An eyeglass device as recited in Claim 26 wherein the auxiliary ftame 

20 · further includes a flange that· extends :from the bridg~of the fuune to further 

25 

secure the attachment of the auxiliary ftame to the primary frame. 

3 L An eyeglass device as recited in Claim 28 w~erein: 

the bridge of the primary frame includes a pr~trusion; and 

·the bridge of the auxiliary frame includei a «:a:vity to receive the 

protrusion at the bridge of the primary frame so as· t~_, :further secure the 

attachment of the~ ftames when coupled. 

<-:. 

32. An eyeglass device as recited in Claim ll wherein: 

-- ···--····-··-···--······-·--· 

1.·1111111·1111111111111111111111 ~ . 
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the bridge of the auxiliary frame further includes a flange that extends 

:from the bridge ;of~e frame to further secure the a~ent of the auxiliary . 
. ·:~ ... ·.·· 

frame to the~ frarrte; and . 
. ·.·'···. ·.·· 

the flan~· includes a vertical extension,. extending vertically from the 

S bridge; : >> 

such#~ the auxiliary frame is attac~ed '.lO the primary frame, the 

bridge of the p~ frame is disposed between fton~ plane and at least a 
. . . .. ·.·:·· . 

portion of the eXtension. 
~ : .:: ~ . ' : .. 

10 33. An~ device comprising: 

a primarj/~e incl~ · .. 
. · · .::;~;rC:taining mechanisms for supporting a pair of lenses, and. 

defining a tronta(p~ane, 
. . . . ~ .. 

. · -,~~ridge connecting the two retaining mechanisms, arid holding 

1 s them together,.: . .iid · 
· . ;~ first magnetic member at the bridge for magnetically coupling to 

a second magnetic.member at the bridge of an auxiliary frame; 

such. that~en coupled, the ~o frames are attached together, and due to 

the location of the ~c members, the auxiliary frame is restricted from 
·.•.··· ·· .. · . 

20 moving dowmvard~_n:latlve to the primary frame. 

25 

: ·, . -~. . 

; ~-

34. An eyegla~Aevice as recited in claim 33 wherein the coupling occurs at 

a coupling surfiicit~n-the primary frame that is substantially perpendicular to the 

.: :'. ._.' . 

35. A.ii eyegbiss·devi~ as recited in Claim. 33 wh¢rein the magnetic member 

at the bridge. ()f~:primary &ante is a magnetizable .riember . 
. · .. · .·... . . ... ;.-

. :·. -~<-> ·. '.. ;. 

36. An eyeglaS:s.device as recited in Claim 33 wherein each magnetic member 

-·. _.-_. ----·-·---~--
. . . 

Ulllll~IMllftllIIUlll WM ... ·. · 
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at each bridge eoinpti~· two separate parts, with. each part being adjacent to 
. ·~ ...... . 

one of the retairifu.s mechanisms of the corresponding frame~ 
·."·.:> 

37. An eyegl~s· deVice as recited in Claim 33 wherein the primary frame can 

S be attacl}ed .to ~~ ~ary'frame, which further includes a. flange that extends 

ftom the bridge ~fth~ auxiliary frame to further Secure the attachment of the 

auXiliary hne ~.the prim8ry frame. 

38. An·~ device as recited in Claim 37 wherein the bridge of the · 

10 primary~-~des a cavity that can receive a protrusion: at the bridge of the 

auxiliary frm:ne·.so:~,.to further secure the attachment of the two frames when 

coupled. . ·· 
·. ,. 

39. An ey~~~·device as.recited in Claim 38 wherein the primary frame can 

15 be attached to·:lh~ aµXilimy::trame, :which further includes a flange with a vertical 

extension t.hat ·~~from the bridge of the auxilimy frame to further secure 

the attachm~··oftlie auXruary frame to the primary ,ftam~; 
. ·.' ..... ·.. .. . 

such tlu~.t.~~ the primary frame is attached to the auxiliary frame, the 
···~ . 

bridge of the p~ frame is disposed between frontal plane and at least a 
. . 

20 portion of the ~on. 

40. An eyegtlSs device as recited in Claim 2 wherein when the two frames 
. ··: .. · .. · 

are coupled, the.ijlientatiQn of the magnetic member of the first ftame is 

substantiallyth~'~e ~th' ~rientatlon of the magnetic member of the second 
25 frame at the. cou~~·-~rtaee. . : 

. . 

41. An~ d'!Yice as recited in Cairn 2 wherein: 

the first~~ in~udes a tirst~frame coupling surface; and 

the. magnetic·~kr of the first frame ~ghtly protrudes from the first-

.. ·· ...... :. ·.··; 

-· i lHllll'llllUHlltllll.1111111. ·. ·.· 
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frame coupling-~~ tQ enhance magnetic coupling when the two frames are 
: . -~ :· . . . . . ' . 

coupled. 

42. An e}'eg}assdeyice as recited in Claim 2 wher~ at least one magnetic 

member.slightly:-l'ecedes from the coupling surface so·thatthe two magnetic 

members mapc,tl*, but not mechanically cotipl~-when the two fi'ames are 
.. \·.:. 

coupled togeth~~ 

43. An eyegJass,-deviee as recited in Claim 2 wherein: 

10 the ~'.<>f each magnetic member that is for magzietic coQpling to 

another magneti~{inembet is defined as a magnetic coupling surface; and 
. _.· ... ·.... . . 

the ~·coupling surface of eachmagnetic:member bas no bumps to 

enhance CQUpnriS ~etween ·the two frames. . .... .· 

1 S 44. An eyepss device as recited in Claim 3 wherein: 

the pertiuhlent.~et is partially encapsulated· by a housing in the first 
. ·;-.:;.; 

frame; and 

the size_ of the pelmanem magnet is slightly larger than the size of the 

housing at leastin;one lateral dimension, which is a dimension that the housing is 
..... ::·· · .... 

20 holding the mapet. 

25 

·-: .. : - -

···.· .. ··> 

45. An ey~;#vice:as recited in Claim 2 wherein: 

the. Stl1flice_~the permanent magnet that is fc>r magnetic coupling to 

another~'~ is defined as a magnetic ~upling sur&ce; and 
··. ·.",, "'f . . . . • 

the edg~ .9fthemagnetic coupling surface are:dlamf~ to remove any 

sharp comers.' -· 

46. An eyeSiass cit;yice as recited in Claim 2 wh~: 

the ~etjc_~e~er at the bridge of the first frame is a permanent 
. . -~ . . . .·. ::-~ 

. ·->~.:~:::.:,~··:,_ '.. . 

. . .· ... ~ 

:-· :_; .. 
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magnet; 

the permanent magnet has a magnetic field strength of at least 2500 

gauss; 

the permanent magnet has a magnetic coupling Surface, which is the 
~ :_ .... ; ' .. 

S sur&ce tJie magnet ~etically couples to the magnetic_ member of the second 

ti'ame; 
. . 

the magnetic coupling surface has a surface area of more than 14 mm 

square; and 

the height of the permanent magnet is more than 1 mm. 

. , __ 

·-----·--·-·: --· ---·-------
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