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EYE-WEAR WITH MAGNETS 

BACKGROUND OF THE INVENTION 

200004631-8 
1 4 JUL 2000 

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

to eye-w~ using magnets for attachment 

Auxiiiary 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 into sunglasses. 

20 For decades, people around the world have been 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 edges of the frames. 

However, these small clips stt11 create scratches on the lenses and the primary 

frames; and attaching these auxiliary frames with small clips requires some 

maneuvering 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, 

30 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 

defonn 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 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 puUing 

the auxiliary frame away from its primary frame, the ~agnets have to be of 

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

the primary frame. 

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

m~ets on a 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 olose 

to the bridges of the frames, but also at the locations close to the anns of the . 

frames. Ho~er, in order to have sufficient coupling power, the magnets on ,. 
I 

15 the auxiliary frame have to match in both locations and orientations to the 

magnets on the primary frame. This is not an easy task, especially because the 

magnets 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 First, imagine the magnets in a primary frame are slightly o:ff in locations from 

those in an auxiliary frame. Since the magnets are quite small, slight 

misalignment in the locations would significantly 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 :frame. 

25 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 even be able to couple together if 

they have different orientations. Misalignment in locations or orientations not 

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

especially when the auxiliary frame is tilted relative to the primary .frame. 

It should be apparent from the foregoing that there is a need for 

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

5 that auxiliary :frames can be easily, finnly and elegantly attached to primary 

frames. 

10 

SUMMARY OF THE INVENTION . 

The present invention provides methods and apparatus to easily, :firmly 

and elegantly attach auxiliary frames to primary frames, basea 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 desi~ of frames, and it makes the auxiliary frames easily applicable to . 

15 primary frames even with just one band. 

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 

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

20 reduces the difficulty in aligning the auxiliary frame over the primar}r 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. 

With the magnetic members at the bridges, there are many other 

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

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

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

the auXiliary frames 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 reduces the difficulty in 
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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 

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 frame, one probably has to perfonn eight soldering steps: Two for the 

bridge at the primary frame to the two retaining mechbisms, two for the bridge 

10 at the auxiliary frame to its two retaining mechanisms, two for the retaining 

mechinisms 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 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 manufacturing 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 manufacturing 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 frame of the 

present invention. 

In one embodiment, a first frame 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 plane in front of the face of a wearer of the eyeglass device. 

The bridge connects the two retaining mechanism and hold~ them together. The 

magnetic member at the bridge ma~etically couples to another magnetic 

5 member at 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 to the other frame. The magnetic 1member at "the bridge of 

10 the first frame can be a pennanent 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 seeond frame's magnetic.­

member, which is in the shape ofa protrusion that can fit into the cavity. In yet 

another erribodiment, 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 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 

20 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 wi11 become 

apparent from the following detailed description, which, when taken in 

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

25 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 invention. 



-6-

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 

5 inventioif. 

10 

15 

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 iµ the second embodiment of the present invendon. 

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. 1 OA-C show an embodiment of the present invention 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 an auxiliary frame with lateral extensions attached to 

a primary :frame in the present invention. 

FIG. 13 shows an:Cmbodiment of the present invention with the bridge 

20 including a vertical extension. 

FIG. 14 shows an auxiliary frame 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 invention that bas a vertical extension at the bridge. 

25 FIG. 16 shows another embodiment of the present invention 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 sla1led in the art will readily 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 s~pport a 

10 pair of auxiliary lenses, 105 and 107, and defines a frontal pl~e 110, which is 
..... 

the plane in front of the ~ace 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 th~ bridge 118 of the primary frame 
' 

15 104. 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 about 10 mm. In one embodiment, the surface area of the bridge of 

the auxiliary frame is mer~ than 28 mm square. 

20 The primary frame 104 also includes two retaining mechanisms, 120 and 

122, for supporting a pair of primar}r 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 

25 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 primaty ftame 104 is magnetically coupled to 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 
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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 illust:rated in FIG. 4. The magnetic 

S coupling-of the magnetic memberst 114 and 116, occurs at a coupling surface 

130 on the primary .frame 104. The coupling suiface 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 b~g substanti3:11y 

10 perpendicular to the frontal plane 110 means that the bridge ~gle 132 is 

approiimately in the range of 135 degrees and 45 degrees. This range can 

increase with stronger magnets due to the advancement m 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 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 magnetic coupling surface of the 

magnetic member 116 at tlte p~ary frame. Matching the two orientations of 

25 the magnetic coupling surfaces enhances magnetic coupling between the two 

frames. 

To further enhance coupling between the two frames, in one 

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

bumps, or is smooth. In the present invention, a bump is defined as a small 
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structure on the magnetic coupling surface of a magnetic member that is bigger 

than 10 microns in any nfits lateral dimensions and 10 microns high. Also, 

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

dispos~ more than one hundred of them on the. ~agnetic coupling surface of a 

5 magnet. 

In yet another embodiment, one of the nia8netic members slightly 

protrudes from its coupling surface to ensure that, when the frames are attached 

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

coupling surfaces in contact. Again this enhances attachment of the two frames. 

10 In a further embodiment, at least oi:ie of the magnetid 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 tc)ge}ther. In one class ofpennanent magnets, if they are exposed to the 

atmosphere,.~orrosion can occur. To prevent corrosion, after the magnets are . 
15 assembled into their corresponding bridges, the surfaces of the magnets exposed 

to the atmosphere are plated. Every time when the frames are coupled, if their 

corresponding magnetic members to~ch, 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 magnetic member from the coupling 

20 surface so that even with plating, the plated magnetic surfaces would not be in 

contact when the _frames are coupled together. Then when frames are coupled, 

the magnetic members would be magnetically coupled7 but not mechanically 

coupled, with other parts on the coupling surfaces mechanically coupled 

together. 

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

sunglasses, preferably, sun rays should be prevented from entering into the gap 

between the primary lenses and the secondary lenses. Due to the location of the 

magnetic members, the intrusion of sun rays in between the primary and the 

auxiliary frames is substantially reduced. 
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In the present invention, a magnetic member can be a pennanent magnet 

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

embodiment, a part is magnetiz.able if it can be attr:acted by a magnet. For 

magnetic coupling, at least one of the magnetic members is a pennanent magnet. 

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

surface 13.0, the strength in magnetic coupling will be stronger. 

FIG. 5 shows the top view of the primary frame 150 and the auxiliary 

frame 165 in a second embodiment 180 of the present invention. In this · 
I 

embodiment, the magnetic member at the bridge 152 of the primary frame 150 

10 includes two separate parts, 154 and 156, with each.part beiDs adjacent to 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 adjacent to the retaining mechanism 160. This enablement is appµcable to 

bridges that a:e 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 present invention. FIG. 7 shows the ffont view of this second 

embodiment 180. 

In one embodiment, when coupled, the opentation of the magnetic 

members 174 and 176 at the auxiliary frame coupling surface 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. Matching the orientations of 

the magnetic members enhances magnetic coupling between the two frames. Jn 

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

from their corresponding coupling surface to ensure that, when the frames are 

25 attached together, the magnetic 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 not 

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

protrusions from the two members should be substantially the 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, especially when typically frames are 

artistically curved, fitting .the circumferential profile of a typical face. 

Although the present invention has only illus_trated a magnetic member 

with only 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 invention where the 

bridges include a cavity and a protrusion. FIG. 8 sho{vs the iop vi~ of the 

l 0 bridge 200 of a primary frame, with a magnetic cavity memti~ 202. In this 

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

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

FIG. 9A sb.ows the front view of the bridge 204, with a magnetic protrusion 

member 2b6 .that fits into the magnetic cavity member 202. The protrusion and . 
15 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 ma~etizable 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 

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 combinations are applicable. For example, the cavity 216 is a 

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

Jn 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 the second embodiments. The protrusion and the cavity further 

improve the security in the attachment of the auxiliary frame to the primary 

:frame. Jn this embodiment, 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. 

In one embodiment, the primary :frame includes one or more 

magnetizable member~ and the auxiliary frame includes one or more pennanent 

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 auxili~ frame. The magnetic 
.. 

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

distrieuted apart for maximum mechanical strengths. For example, the magnetic 

members can be located as in the second embocfunent with.the cavity and the. 

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

protrusion' is ~ade of nickel-silver, stainless steel or titanium, and is a rod that is 
• 

15 about 1 mm long and ilbout 1.5 mm in diameter. 

FIGS. 1 OA-C show an embodiment 250 of an auxiliary frame of the 

present invention 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 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. 

25 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 laterally from one end 

of the bridge 265. 

FIGS. 12A-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 iii 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 ~he auxiliary frame and a 

5 portion of one iateral extension. The extensions further re8trict the separation 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 

e¢ensions are relatively short. In one embodiment, tlie length 281 of an 

I 0 ex.tension is about lmm, and its thickness is the thickness of the bridge. 

· · FIG. 13 shows an embodim~t of an auxiliacy :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 primarr ft:ame is disposed between :frontal plane and the flange, as shown in 
' 

15 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 ab~ut 1.Smm, and its thickness is the thickness of the bridge. 

20 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 lmm. 

25 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 bndge 314. In one 

... 
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embodiment, 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 i~cludes a U~shaped structure 

350 having two anns, 352 and 354, one ~n top ~d'one on the bottom of the 

5 bridge 300 of the primary frame. In one embodiment, the magnetic m~ber at 

the auxiliaiy frame includes two separate parts, With each 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 ann 352. Note that the members 356 and 358, each can 

further include more than one portion, as in the second embodiment. In another 

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

another embodiment, the bridge 360 of the primary frame also includes its 

magnetic member, disposed at a location with the correct polarity with respect to 

the magnetic member of the auxiliary frame. 

In ihe.,embodiment sho~ in FIG. 16, when the auxiliary frame is 
' 

15 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 

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 ann 

and the bridge of the prin;lary frame. As an example, the bridge of the primary 

20 frame is steel, with a thickness of about 1 mm, and the thickness of the U-shaped 

bridge is about 4 mm. 

In one embodiment, each magnet is held in its corresponding frame by a 

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

a significant part, of tqe 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 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 
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between the magnet and the housing is between 5 microns and 180 microns. 

In another embodiment, the edges of the magnetic coupling surface of 

each magnet are chamfered to remove any sharp ~mers. If magnets are plated 

after they have been installed into their respective 'housings, chamfening the 

5 edges improves step coverage in pla~g. 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 

comers. If a magnet is installed into its housing through pressure insertion, the 

slopping comers guide the magnet into its housing. One way to chamfer is by 

10 buffing. 

· Magnets used in this inventioii"°are selected to have sufficient magnetic 

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 field 

strength is mpre than 2500 gauss, but less than 6000 gauss. In one embodiment, . 
15 each magnet has a magnetic coupling surface of more than 14 mm square and a 

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

magnetic 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. 

20 Different embodiments in the present invention can be combined in 

25 

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 not·further descn"be different fabrication techniques. 

Note that the different types of bridges as described, individually, is a 

different embodiment of the present invention. 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 
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the art :from a consideration of this specification or practice of the invention 

disclosed herein. It is intended that the -~pecific~tion and examples be considered 

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

by the following claims. 

. ... 
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IN THE CLAIMS : 

I 111111 llllII 11111 Jllf 111 Illf 
* C L M S * 

1. 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 another magnetic 

mC?lber 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 seconcfframe so as to further secure the attachmerit of the two frames when 

coupled; and 

when the two frames are secured together, due to the locations of the magnetic 

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 at the bridge of the first frame is in the cavity; and 

the second frame's magnetic member is at least a part of the protrusion. 
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* C L M S * 
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 

the magnetic member at the auxiliary frame is a permanent magnet to be coupled to the 

second.frame's magnetic member, which is a magnetizable member. 

4. An eyeglass device comprising: 

a bridge configured to connect two retaining mechanism and hold them together, with 

the two mechanisms for supporting a pair oflenses of a first frame and defining a frontal plane; 

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; 

such that when the two frames are secured together, due to 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 magnetic member at the bridge of the second frame is at least ~.part of the 

protrusion. 
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6. An eyeglass device as recited in Claim 4 wherein: 

the first 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 permanent magnet to be coupled to the 

second frame1s 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 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 extensiot\ extending vertically 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. 

8. An eyeg~ass device comprising: 

an auxiliary frame including 

two retaining mechanisms for supporting a pair oflenses, 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 for supporting a pair oflenses, 

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

a magnetic member at the bridge for magnetically 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 at the 
... 

bridge of the second frame so as to further secure the attachment of the two frames when 

coupled; 

such that when the two frames are secured together, due to the location of the 

magnetic members, the auxiliary frame is restricted from moving downwards relative to the 

primary frame. 

9. An eyeglass device as recited in Claim 8 wherein the magnetic member at the bridge 

of the auxiliary frame is a permanent magnet 

10. An eyeglass device as recited in Claim 8 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 fyame to the primary frame; and 

the flange includes a vertical extension, extending vertically 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. 

11. An eyeglass device comprising: 

a primary frame including 

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

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

and 

a first magnetic 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 to further secure the attachment of the two frames when 

coupled; 

such that when the two frames are secured together, due to the location of the 

magnetic members, the auxiliary frame is restricted from moving downwards relative to the 

primary frame. 

12. An eyeglass 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 vertically 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 and defining a frontal plane~ 

and 
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-22-
a magnetic 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 prevent the magnetic member from being visible from the front when 

the frame is being worn; and 

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

together, the magnetic member is coupled to the bridge of the second frame horizontally. 

15. 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 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 prevent the magnetic member from being visible from the front when 
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when the two rrames are secured together, the magnetic member is coupled to 

the bridge of the second frame at a surface not parallel to the frontal plane. 

16. An eyeglass device as recited in claim 15, wh~rein: 

the bridge of the second frame also includes a magnetic member, and 

when the two frames are secured together, the two magnetic 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 franie 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 lens~s, and defining a frontal 

plane, 

a bridge connecting the two retaining mechanisms and holding the t:wo 

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; 
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such that: -24-

when the two ftan'les are secured together, the magti~tic member is coupled to 

the bridge of the second frame at a surface not parallel to the frontal plane; and 

due to 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 second frame also includes a magnetjc member; and 

when the two frames are secured together, the two magnetic 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. 


