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BACKGROUND OF THE INVENTION '
The present invention relates generally to eye-wear and more parmularly
to eye-wear using magnets for attachment.
Auxiliary ﬁ'ames with lenses have been used for decades to augment

deficiencies in primary frames. For example, the auxllxary frames may be for

magmﬁrmg purposes, or may transform the primary ﬁ'ames into sunglasses.

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, thé auxiliary frames are chpped onto the lenses of the
primary frames. Not only do such clips obstruct the wearel‘s vision, they may
scratch the lenses of the primary frames. To allevnate-t_he defect of view
obstruction, there are designs using small cﬁps at the edges of the frames.
However, these small clips still create scratches on the lenses and the primary
frames; and attaching these auxiliary frames with small chps requires some
maneuvering with two hands, and it would not be easy to do so, for example, if

""one s 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. Itis not uncommon for sueh actions to permanently
deform the auxiliary frame.

This Sheet Has Been Replaced




10- BACKGROUND OF THE | NVENTI ON 15

The present invention relates generally to eye-wear and nore particularly
to eye-wear using nmagnets for attachnent. o Auxi liary frames

"~ with lenses have been used for decades to augnent deficiencies in
primary frames. For exanple, the auxiliary frames may be for :
magni fyi ng purposes, or may transformthe primary franmes into sungl asses.

For decades, people around the world have been creating

NUITer ous i ngeni ous nethods-to att.gch the auxiliary franes onto the
primary frames. In one |line of approaches, the auxiliary franes are

cl'i pped onto the | eAﬁ@tﬁe@i pproRh uses two pirs SR maghéts ifstead WO tlips) withdme such
clips obstruct the wearer"s vi-sion, they scratch the | enses of

| the primary frmthf@rmwpﬁmsmdﬂnmmtﬁemhwﬁzme Thegpagnets@rs on,
| there are des'l%cate ;ﬁarr%l(l)ftﬁei Sesin a6 RIIEth e&&@s&fﬁmmes

Since they are on the plane of the lenses, they have to: be carefully designed so
5 that they-can blend.mto the general style of the frame, Wt__thout being too
" conspicueus'. One way is to make the magnets 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 suﬁclent magnetic power to hold the auxiliary frame to
the pnmary frame.
10 ~ One reason for the magnets to be close to the temples is that the pair of
magnets on a frame should be as far apart as possible Thxs is to ensure the
auxihaxy frame to be right over the primary frame, not only at the locations close
- to the bridges of the -ﬁ-ames, but also at the locations close to the arms of the
. frames. However, in order to have sufficient coupling power, the magnets on -
15 ‘the auxiliary é’mne ‘have to match in both locations and orientations to the
_ magnets on the primary frame. This is not an easy taslg especxaﬂy because the
' magnets are typxcally very small for stylistic reasons. _' '
The.further away the pair of magnets are on a frame, the more difficult it
is to-align them ixt'both locations and orientations to ma'gtlets on another frame.
20 First, i imagine the magnets in a primary frame are shghtly off in locations from
B thosemanamnharyﬂ‘ame Since the magnets are qulte sma.ll, slight
rmsalxgnment in the locanons would significantly reduce: magnetlc coupling
 between the ﬁ'ames Next, imagine one small magnet in t e primary frame is
-different in onentatxon from its corresponding magnet the auxiliary frame.
25 This can happen, for example, if the auxiliary frame has been slightly twisted—the
" magnitude of the difference is 'ﬁroporﬁenal to the dxstance between the pair of
magnets on the frame. Two magnets may not even b able to couple together if

they have different orientations. Misalignment in locatxons or orientations not
- only adversely affects the coupling power of the auxxhary frame to the primary



Fbmever these small clips still create scratches on the | enses and the

- primry frames; and-attaching these auxiliary frames with snal

. clips requires some maneuvering with two hands, and it woul d not be
: easy to do so, for exanple, if one is driving. Also, to detach such
©an auxiliary frame fromits primary frame, 30 one typically have to

. -push down at its bridge and warp the frames outward on bot h sides of
' the lenses. It is not unconmon for such §ct|ons to pernmanently

f'deforn1the aUX|I|ary franme.

ﬁ'ame but also creates an unpleasant outward - appearance for the wearer,
' especxally when the auxxlxary 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 au:dlial'y-ﬁ'ames 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
10 and elegantly attach auxiliary frames to primary frames, based on magnetic
. _members at the bﬁdges of frames. The invention has numerous advantages. For
“example, it creates a very strong support for attaching auxiliary frames to
primary frames, it s relatively easy to manufacture, it is easier to biend into the
general deslgn of ﬁ'ames and it makes the auxiliary frames easily apphcable 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. o
With the magnetic members at the bridges, there are many other
_ advantages. The magnets are much less conspicuous than magnets disposed on
25 the plane of lenses, making them easier to design and t_&"!:lend 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 ata bridge, since the bridge
is short, the magnets are in close proximity. This reduces the difficulty in



-2 - Anot her approach uses two pairs of magnets instead of

~Clips, with one pair on the primary frame and the other on the
tauxiliary frane. The nmagnets .are | ocated on the plane of the
'enses, and are close to the tenples of the franes. 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, wi thout being too

conspi cuous. One way is to nake the nagnets very small. Wth gravity
‘pul l'ing : the auxiliary frane awaydéromits primary frane, the
magnets have to be of certain size so as to have sufficient

magnet i ¢ poweslignthg ¥k thchtinsundithé SfishtiticheF tife magnets in thé@uxiliaryamef r ane. 10
One reason for the magnets to be close to the tenples is that the, pair of

magnets on a fothose initheprimpey frame:. Jdn aneembodimens seers solderingds requiref.ensur e

t he auxi li,aty fra 0 .be right over ' : . only at
. the locati ons° %’él%ws fo soﬂfer%lglyﬁ °5‘?pﬁd§§’gﬁé &%%%%l%@ﬁ%lg@gét t he
. | ocations cl opRiskreqires ftir¥Bldefihg!eps for both thé aiibary dad@yviatary frames: o t 0 have
- sufficient coupling power, the nagnets on 15 the auxiliary frane have

to match3in bfirithe bridgei asthe prinary flamettathe two retaining mechanisms apgrs on t he
primary fr aneéndTQf.? the i)fcidge? tan two ?osrythé grslgge atthe &dﬁl&a‘& ﬁgg'fé%ﬁ rétgﬁmg
mechanisms. Howéver,' 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
10 at the auxiliary frame to its two retaining mechanisms, two for the retaining
mechanisms to their corresponding arms for the primary frame, and two for the
retaining ﬁwchanisms to their corresponding short arms for the auxiliary frame.
With more'soldeﬁhg- requil.'ed, it is more difficult to match the locations and
orientations of magnets.
15 - In one embodiment, before magnets aré 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  inlocations 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 ésily use one hand to attach an auxllxary 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 mechaf:isms for supporting a pair of



nmagnets are typically very small for stylistic reasons. The
further away the pair of magnets are on a frane, the nore difficult it
Is to align themin both |ocations and orientations to magnets on anot her

frame. 20 First, imagine the magnets in a primary frame are slightly
off in |ocations frOm those in an auxiliary frame. Since the
~magnets are quite small, slight m salignnment-in the | ocations woul d
significantly reduce magnetic, coupling bet ween the frames. Next,
imagi ne one small magnet in the primary £gane is different in

~orientation fromits corresponding magnet in the auxiliary frame. 25

Thi's can happenensér TRty methahidfs Wefihds afrontalpidie, Baichliethe pidne®ft | v
- twi sted-the magni tude of the difference |sggroport|onal to the

- di stance bet wedhe bﬂ‘@swthe plane in front of thefgercofia wearenef the gieglasydevistignet s may
ot e, D bl AR BBk b ISk e W oA e
- adversely aff e%a@t&ﬁ@m%u&g;m RtgR magheticafly dupléd @ dnotteighdtict Ne primary
E 5 member at the bﬁdge of 2 second frame. The coupling can occurat a coupﬁng
surface on the seoondﬁmne that is substantially perpex;dicular to the frontal
plane. When coupled, the second frame is attached to the first frame. Due to
the location of the:"éoupling, one of the frames is restricted from moving
downwards relatzve t0 the other frame. The magnetic ‘member at the bridge of
10 the first frame canbe a permanent magnet.
" In another: __er_r_;bodlment, the magnetic member at the bridge of the first
frame is in the shape -:bf a cavity so as to receive the second frame's magnetic-
- member, which lsm the sh:.ape of a protrusion that can ﬁt into the cavity. Inyet -
another enibodimen'g 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 mechamsms
The second frame can be the primary frame, and the first frame can be
the auxiliary ﬁ'amg,_. In one embodiment, the auxiliary frame further includes a
flange that extends from the bridge of the framé to further secure the attachment
20 of the auxiliary frame to the primary frame. The flange can generally be in the
lateral orin the vemcal direction relative to the bridge. '
Other aspects and advantages of the present invention will become
apparent from the followmg detailed descnptxon, whxch, when taken in
conjunction with the accompanying drawmgs, illustrates by way of example the

25 principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 showsthetop view of an awnharyﬁ-ame and a primary frame in a
first embodunent of the present invention.



- 3- frame, but al so creates an unpl easant outward appearance for

.the wearer, . - especially when the auxiliary frame is tilted relative
:to the primary frane. It shoul d be apparent fromthe
foregoing that there is a need for i nproved net hods and appar at us
to attach auxiliary frames to primary franes so 5 that auxiliary frames
can be easily, firmy and elegantly attached to prinmary franes.
SUMVARY OF THE | NVENTI ON The present invention provides

met hods and apparatus to easily, firnmy=-60 and el egantly attach

auxiliary franes tOFPri mary franmes, based on magnetic
' G. 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 inventior. _
| 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 in the second embodiment of the present invention.

10 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. 10A-C sho“; 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 amnlmy 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 frame with a vertical extension attached to a
prirhary 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.
25 FIG. 16 shows another embodiment of the presé‘nt 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 skilied in the art will réadily appreciate that the



‘menbers at the bridges of frames. The invention has nunerous advant ages.

For ' exanple, it creates a very strong support for attaching
cauxiliary frames to primary franes, it is relatively easy to
: manufacture, it is easier to blend into the general design of
- frames, and it nakes the auxiliary franmes easily applicable to 15
“primary franmes even with just one hand. I n one enbodi nent,
. the magnet at the auxiliary frame does not couple to t he magnet at

“the primary frame on the plane of the Iegses- or the frontal plane.
. I nstead, the nmagnet at the bridge of the‘duxiliary frame sits on the nmagnet

“at the rinmgry frame, Coupling at a differgnt plane, based on the
" present i nventqegw,eggﬁmpt‘m?%&'&E@'e‘ﬂl’fégb‘iefﬂqcﬁﬂ these ﬁB‘HFSF 'ﬁ%‘?rﬁ@‘pgﬂ%m%xi liary
~frame over th | AP . il ditodinngd | ons close to
" the bridges 'ofp“fp‘#e é%tr}rlés T ?sngsgteyoﬁqéh%gé%&?%gns " close to the

arns of the franes. , Wth the magnetic nenbers at the
bri dges, there are many_.ot her

| advant ages._The nagnets are nuch
| ess conspi cuous t han AMLEDDESCRIFT DQQF'PHEWW ¥ | enses, making

e 2952 10 905, Yot b e A e 10 i B ©
the auxiliary Joddmefirstenibodinment 160 of the present ifvention.t In éuddeptoibester t oget her .
A S0, even 1T o kiate the preseut invenion, sany Cosponents ars not showd in the fgure, © . - 9°
The mn:illaryﬁ'ame 102 includes two retaining mechanisms, 106 and 108,
abridge 112, and ;_mmeﬁc member 114. The retaining mechanisms support a
10 pair of muxiliary lenses, 105 and 107, and defines a frontal plane 110, which is
 the plane in front oftheface of a wearer of the embodiment 100. The bridge
112 comnects the two retaining mechanisms and holds them together. The
magnetic member 114 at the bridge 112 of the auxiliary frame 102 magnetically
couples to'anpther:xnagnetic mémber 116 at the bridge 118 of the primary frame
15 104. In one embodiment, the magnetic member 114 of the au:dliaryﬁ'ime is
located in an extens:on, 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 abo_ut 10 mm. In one embodiment, the surface area of the bridge of
the awxliary frame is more than 28 mm square. |
20 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 atthe
primary frame 10400nnects the two retaining mechanisths, 120 and 122, and
holds the two mechanisms together. )
FIG. 2 shows the front view of the first embodiment with the auxliary
25 frame 102 magnetically coupled to the primary ﬁ'ame 104, while FIG. 3 shows
the top view. As shown in the figures, due to the locatfén of the magnetic
members, whea the primary frame 104 is magnetically coupled to the amiliary
frame 102, the am:ihary frame 102 is restricted from movxng downwards relative
to the primary frame 104. In one embodiment, oné frame is restricted from




I's short, the magnets are in close proximty. This reduces the difficulty

i'n -4-

aligning the |ocations and the orientations of the nmagnets in the auxiliary
. franme to those in the primary frame. In one enbodi nent where

soldering is required, one only has to solder the bridge to the

retaini ng nechani sns hol ding the | enses. This requires four

sol dering steps for_both the auxiliary and primary franmes: Two

moving‘downwards means that gravity helps the frame to be attached to the
- other frame; in another embodiment, ohe frame is restricted from moving
downwards means that friction, due to Qavity, he!ps the frame to be attached to
the other frame. The enhancement is better illustrated in FIG. 4. The magnetic
5 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
10 perpendu:ular to the frontal plane 110 means that the bridge 'afngle 132is.
~ approkximately 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
auxihary 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 magneﬁc 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 the primary frame. Matching the two orientations of
25 the magnetic coupling surfaces enhances magnetic coupling between the two
frames. | - | ' '
Toﬁnﬂmxemmnmeamqﬁngbeﬂmamthehwoﬁmnm&inoﬁe
-embodiment, the magnetic coupling surface of each magnetic member has no
bumps, or is smooth. In the present invention, ébumf; is defined as a small



5. for the bridge at the prirraryfrarretothe'tv\or

et ai ni ng mechani sns

on either end of the bridge, and two for the bridge at t he
‘auxiliary frame to its retaining mechani sms. However, if the

‘magnets are at the terrpl es on the arns of the-
probably has to perform ei ght soldering steps: Two for
.at the primary frame to the-two retaining mechani sns,

rat the auxiliary frame to its two retaining machanishs,

‘retaining mechani snms to their cordgespondi ng ar

primary frame, one

t he bri dge
two for the bridge 10
two for the |

nse for the primary

frame, and two for the -+ retaining mechanisns to their correspondi ng
‘short arms for sthetarexnlthemygdetie@Bupling surface O d Magrtic ntephbite thao i biggeri 1 ed,

it is nore difficult to match the | ocati ons and

orientations of

magnets. 15  than 10 micropsinany ofifs lserakdimensionsand 10amiceans highe Alse.enbl ed

into the bri dgeg‘%%%;]%ﬁm[ met@{e&ﬂﬂ&%u%oﬁ?}nﬁnﬁt@?p?g%gge;as& ) an&}ﬁxaum liary

‘frames are nmade I"h_;on

~enbodi nent, bot Hisposeasore thanrond Gendrad of drRfcsethednagnetic couplih urite ofane nol d

before they are connected to their corresponding retai
mechani sne? Suchagighuf act uri ng processes signifi cantly

ni ng
enhance the matching

70 those 1 the’"™ YRR dRSorROBbR Il F by 7Y (O

 processes enhangtiubles fidih§t3icogpling surface toreniire that] Whér'the Frafes afathichenes of

the primary franes to the curvatures of the

together, the two: magnetic members are in contact, instead of other areas at the
coupling surfaces n contact. Again this enhances attachment of the two frames.
10 : ‘Ina further embodxmem, at least one of the magnetxe members slightly
recedes from 1ts'-couphng surface, for example by ten microns. The receding
prevents the magnetnc members from touching each other when frames are ..
coupled together In one class of permanent magnets, 'if they are exposed to the
atmosphere,- corros:on can occur. To prevent corrosion, after the magnets are

15 assembled into thexr correspondmg bridges, the surfaces of the magnets exposed
to the atmosphere are plated Every time when the frames are coupled, if their
con'espondmg magnetxc members touch, as time goes by, the plating might be

chipped, exposmg the underlying magnets. This embodlment reduces the chance
of corrosion by: shghtly receding at least one magnenc member from the coupling
20 surface so that. even with plating, the plated magnetxc surfaces would not be in
_contact when the frames are coupled together Then when frames are coupled,
the magnetic members wou!d be magnetlcally coupled, but not mechanically
coupled, with other parts on the coupling surfaces mechamcally coupled

together.

25 Iftheawnharylensesareshadessothatﬂxeﬁrstembodunent 100 acts as
sunglasses, preferably, sun rays should be prevented ﬁ'om entering into the gap
betweenthepnmary lenses andtheseeondary lenses Duetotheloea:hon of the
magnettcmembers, themtrusxonofsunraysmbetweenthepnmazyandthe

- auxiliary ﬁ'ames xs substantlally reduced.




bri dges of the auxiliary franes.

Not only is the present

_i'nvention nore el egant, easier to design, easier to 25 manuf acture and
nore secure in attachment than prior art -approaches, a person

easily use one hand to attach an auxiliary frame onto a primary frane of

t he

-frame of an eyegl ass device includes a bridge

can

present invention. In one enbodi nent, a first

. nmenber, and two retaining nmechani sms for supporting a pair of

10

15

20

25

In the presé.nt invention, a magnetic member cani-_b'e 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 attracted by a magnet. For

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

If both members are permanent magnets, but of opposite polarity at the coupling
surface 130, 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
embodiment, the magnetic member at the bridge 152 &f the primary frame 150
includes two separate parts, 154 and 156, with each part bemg adjacent to one of
the refaining 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 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 orientation of the magnetic members 154 and 156 at the primary
frame coupling surface, as in the first émbodiment. Matching 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

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

attached together, the magnetic members are in 'contact,f.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 ﬁ'ame with the member not
directly opposite to that member from the primary ﬁ'ame “The amount of
protrusions from the two members should be sub;tanﬁaily the same. Again this

with a magnetic



| enses. The retaining mechani sns defines a frontal plane, which is the

pl ane of . the I enses,. or the plane in front of the face of a wearer
of the eyegl ass devi ce. The bridge connects the two retaining
mechani sm and hol ds them together. The magneti c nenber at the

bri dge magnetically couples to another magnetic 5 menber at the bridge
. of a second frane. The coupling can occur at a coupling surface on
- the second frane that is substantially perpendicular to the frontal

. 'pl ane. Wien coupl ed, the second frame is attached to the first frame. Due
to the |l ocation of the coupling, vhk-of the frames is restricted
from novi ng downwards relative to the other franme. The magnetic
member at the branlignsesattachment ofthe twe frames.oHds awgh pasier tp fit nagnet .

I n anot her enbodi nment.,

et her emboc o Do yRRLA R30S o 85l ol s iRt !
- magneti c- instERI GRhuch/ithér dpartich thé frames Repeially whenttypisdllyfrantestare an
- fit into the cavity. In yet- anot her enbodi.nment, the nmagnetic nmenber
' at the bridge ofartistically curved, fisting the circurafsraptinkprofile of adgpigal face. parts, with
each part bging adj'acgp L9 R05reSlnt ifiEntion has only Rh@ktld'S nilBSAR theBer
| with only one or two parts, it should be clear thata magnetic member can have
more than two parts. .
ITGS.&SMEBshnwenmoﬁnmmsofmmpnmauﬁnmnmmrwhueﬂw
bridges include a cavity and a protrusion. FIG. 8 shotws the iop view of the
10 bridge 200 of a primary frame, with a magnetic cavity memﬁgr 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.
'EK1SM\shovmihefhxuvﬁmwcﬁ%hebﬁdge204,vﬁﬂxanmqpmﬁc;woﬁuﬁon
member 206 that fits into the magnetic cavity member 202. The protrusion and
15 the cavity fux:ther enhance the security of attachment 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
embo&mmmgboﬂnheaﬁmvamsandﬁw;ﬁmmnmxunepanmnannmgmmsof
20 opposite polarity. FIG. 9B shows another embodiment of the front view of the
bridges with a cavity and a protrusion. In this embddiment, the magnetizable
member is located at the distal part 210 of the protnision 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 isa
25  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 212isa magnetizable member.
hnwﬂamﬁhuenboﬁmmmgboﬁﬂheau&vaﬂsandﬁm;wmhnmnxme
txnpanmnmwnngmnahmtﬁmhﬁﬁyshhhdemm?mﬁcnmnbﬂsmmhasﬁmme



The second frame can be the primary frane, and the first frame can be
the auxiliary frame. In one enbodinment, the auxiliary franme further

i ncludes a fl ange that "extends fromthe bridge of the frame to
. further secure the attachnment 20 of the auxiliary frame to the primary
. frame. The flange can generally be in the . | ateral or in the
~ vertical direction relative to the bridge.- O her aspects
. and advantages of the present invention wll become apparent from
- ‘the follow ng detail ed descri ption, whichy12vhen taken in
©conjunction with the acconpanying draW| ngs, illustrates by way of exarrpl e
- the 25 " pri nga gHedlirstadr ih e seBorénbtdiments. The protrusion and the cavity fititierF
i DESCRI PTI ON OF THE DRAW NGS - FIG 1 shows the top view of an

auxi | i ary frame impepve the seeurity in therastachment of the auxiliary frame t0 8 PRI of ¢ he
present inventi Yime. In this embodiment, again, the cavity can be s.‘m’la”o the cavity shown

in FIG. 9B, whe_ré it does not have to go all the w;iy through the bridge.

5 In one embodiment, the primary frame includes one or more
magnetizable member, and the auxiliary frame includes one or more permanent
magnets. The @@eﬁc 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 magnetic

10 ©  members with the protrusion ami the cavity are located at the bridges, but are
distributed apartfor maximum mechanical strengths. For example, the magnetic
members can be located as in the second embodiment with the cavity and the
protrusion {ocated at the center of the bridges, as in FIG. 9. Asan exafnple, the
protrusion is made of nickel-silver, stainless steel or titanium, and is a rod that is

15 aboutlmmlongandaboutlSmmmdmneter

FIGS. 10A~C show an embodiment 250 of an auxiliary frame of the
present invention thh 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 attached to the primary frame. One

20 benefit of havmg a hinge is that the frame can be folded, which will save storage
space for the: auxxhaxy frame.

FIG. 11- shows an embodiment 260 of an auxiliary frame of the present
invention with the bndge including 2 flange that extends from the bridge of the .
frame to ﬁlrther securethe attachment of the auxiliary frame to apnmaryﬁ'ame

25 - Thisflange enhances attachment between the primary and the auxiliary frames, '
and can reduc:'e:the':—g'ap between the two frames. In FIG. 11, the flange includes
two lateral u:tendmg parts, 261 and 263, each extendmg laterally from one end
of the bndge 265

FIGS. 12A-B show the front view and the top view of the auxiliary frame



.

and the primary frane

i nventi on.

attached to the primry

pr esent

FIG 2 shows the front view of the first enbodi nent.
FIG 3 shows the top view of the auxiliary frame attached to the primary
frame in the first enbodi nent of the present invention. .

4 illustrates the bridge angle of the first ‘enbodi nent of the present
I nventi on.

in a second enbodi nent of the present

frame in Ima-second enbodi nent of the

[ nvent I on.

10

15

20

with lateral extensxons attached to a primary frame 275 in the present invention.
When the auxlhary frame is attached to the primary frame a portion of each
retamxng mechamsm of the primary frame, such as the portion 277, is disposed
between a poruon of the retaining mechanism of the. auxxhary frame and a
pOl'thIl of one lateral extension. The extensions further restrict the separation of
the auxxhary frame from the primary frame after thexr attachment Note that the
auxiliary frame can still be easily attached to the pnmary frame with one hand
even with the extensions. To prevent intrusion into the wearer’s vision, the
extensnons are. relauvely short. In one embodiment, the length 281 of an
extension is about 1mm, and its thickness is the th:ckness of the bridge.

" FIG. 13 shows an embodiment of an auxihary frame 300 of the present

‘invention Where the ﬁange 302 is vertical relative to the bndge Forsucha -

flange when the almhary frame 300 is attached to a pnmary 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 e):tehsion. In one embbdirnent, the lengt_h 304 of the extension 302
is about 1.5mm, and its thickness is the thickness of the bridge.

The wndth 306 of the bridge of the auxiliary ﬁ'ame can be wider than the
width 308 of the bndge of the primary frame. As an example with the vertical
flange, whenthe au:dhatyﬁ'ame is attached to the pmnaxyﬁ'ame there canbe a
gap 310 between the extenston and the bridge of the pnmary frame, as shown in
FIG. 15. In one embodunent, the gap is about 1mm.

FIG. 15 also illustrates the bridge angle 314;and an extension angle 312
of the embodxment of the present invention thatjhasﬁa 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 extensxon angle 312 is defined
as the angle bet_vgeen the vertical flange 302 and the_:;._lhndge 314. Inone -

FI G
5

FIG 5 shows the top view of the auxiliary frame

FIG 6 shows the top view of the auxiliary frame



10, - FIG 7 shows the front view of the second enbodi nent.
FI.GS. 8-9A-B show enbodi nents of the present invention where the

ibridges include a cavity and a protusion. : FI GS. 10A-C show
an enbodi rent of the present invention with a hinge at the bridge.
15 FIG 11 shows an enbodi nent of the present invention with
the bridge I ncl udi ng | ateral extensions. ' FIGS. 12A-B
show an auxiliary franme with |ateral extensions attached to a
primary frame in the present invention. -14- "FIG 13 shows an

ienbodi ment of the sent i nvention W|th the bridge 20 | ncl uding a
vertical extensi 8‘ﬁ8°deme“t» the extensxonaqggs W@ﬁdﬁsdesweaaml M%B?g"f‘?sarre with a

ventrons oo 2 FRGYE s o bridegs of B iE criELR oEBE SEERET,

ext ensi on angl e mfvexttiWWherethebndgbOfﬁhﬁEﬂixhﬂ?ﬁtah&nﬁdﬂd&MU@lennr&at has
la vertical extenS| on at the brid FIG 16 shows_anot her
enbodi nent of th NGV et d\?oﬁéf@etqvetopandoneosrth%@qwf%

Same numbr afe Tn W%%ﬁf?@%‘éﬁ%ﬁéﬁo SRR gl ey o, |

the auxiliary 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 arm 352. Note that the members 356 and 358, each can
further include moré than one portion, as in the second embodiment. In another
10 embodiment, the bottom arm 354 does not include any magnetic member. In yet
another embodiment, the bridge 360 of the primary frame also includes its
magnetic member, dxsposed ata location with the correct polarity with respect to
the magnetic member of the aux:hary frame.
In thq,embodunent shown 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 arm

and the bndge of the primary 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 encapsulating a part, typically
. a significant part, of the magnet. Thestzeofeachmgnetxsshghtlylargerthan
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



figures. Embodi nents of the invention are discussed bel ow with reference to
‘FIGS. 1-16. However, those skilled in the art will readily appreciate that

it he

-7-

det ai |l ed description given herein with respect to these figures is for

expl anat ory
jenbodi ments.

10

15

20

25

pur poses”as the invention extends beyond these limted

-15-

be;:'\_veen 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 corners. If magnets are plated
after they have been installed into their respective housings; chamferring the
edges ifhproves 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 corners with sloping
corners. If a magnet is installed into its housing through ﬁressure insertion, the
slopping comners guide the magnet into its housing. One way to chamfer is by
buffing. )

" Magnets used in this inventio are selected to have sufficient magnetic
power to couple the frames together. In one embodiment, the magnetic field
strength of each magnet 1s between 2500 and 3500 gauss; in another, the field
strength is more than 2500 gauss, but less than 6000 gauss. In one embodiment,
each magnet has a magnetic coupling surface of more than 14 mm square and 2
thickness of more than 1 mm. In another embodiment, each magnet hasa
magnetic coupling surface of at least 14 mm square and a thickness of more than
2mm. 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:  For example, the vertical flange can be combined with the lateral
fianges. 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 describe different fabrication techniques.

Note that the different types of bridges as described, individually, is a
different emﬁodiment of the present invention. Also, different types of auxiliary
frames and different forms of primary frames, individually, is also 2 different
embodiment of the present invention.

Other embodiments of the invention will be apparent to those skilled in



DETAI LED DESCRI PTI ON OF THE | NVENTION 5 FIG 1 shows the top
view of an auxiliary frame 102 and a primary frame 104 in a first
enbodi ment 100 of the present invention. In order to better

. illustrate the present invention, many conponents are not shown in the

. figure. The auxiliary frame 102 includes two retaining

i mechani sns, 106 and 108, _ a bridge 112, and a-nagnetic nenber 114.

. -The retaining mechani sns support a 10 -16air of auxilliary |enses, 105

. 'and 107, and . defines a frontal plane 110, which is the plane in

- front of the fadhe &t fremweeonsidenation bfthisdpecification ot Poactith ef theiinvpation 112
? connects the two,_r taiﬂing nechani sns, and hol_ds 1hen1togetheg. The

" magneti c nmenber disclosed herga. it is intended thag the specification; apd \exampiss b gonsidered

" magnetically : ! -l gﬁﬁ; %ﬁﬁ% i dge
118 of the pri mﬁ%ﬁ%m@ﬁﬂ%%?%p%%&ggﬁen “he %ﬁgﬁ%arrenber.
- 114 of the auxi Ibyahefollowing d#ims. | ocated in an extension, which

+ extends slightly over and sits on the bridge of the primary frame

., as shown in FIG 3. As an exanple, the width 113 of the ext ensi on

" is about 10 mMm I n one enbodi nent, the surface area of the bridge of

" the auxiliary frane is nore than 28 nm square. 20 - The primary

. frane 104 al so includes two retaining nechani snms, 120 and



122, for supportinga pair of primary lenses, 124 and 126. The bridge 118 at
the primary frame 104 connects the two retaining mechanl Sns, 120
and 122, -and - hol ds- t he two nechani sns toget her— ———— e

FIG 2 shows the front view of the first enbodiment with the i
. frame 102 magnetically coupled to the prinary frame. 103}‘
i the top view. As shown in the firgures, due to the Iocatl etlc
. menbers, when the primary frame 104 is nagnetical | y* coup

,'auxiliary franme 102, the auxiliaryytrame 102 i s restrlcted from
nmovi ng downwards rel ative to the primry frarre 104. In one

enbodi nent ,»~ one frane is restrlcted frmS

1. An eyeglass device comprising:.
" g first frame including
5 . two retaining mechanisms for supportmg a pair of lenses, and
| deﬁmng a ﬁ'ontal plane, e
a bridge connecting the two retaining mechamsms and holding the
two retaining mechanisms together and _
- a magnetic member at the bridge for magnetxoally couplmg to
10 other magnetic member at the bndge of a second ﬁame, :
- such that-when coupled, the two frames are attached together, and due to
the locations of the magnetic members, one of the ﬁ'ames is restricted from -
mo'iling downwards reletive to the other frame. B

15 2. An eyeglass device as recited in Claim 1 wherem the coupling occurs at a
coupling surface on the second frame-that i is substantlally perpendlcular to the
frontal plane.

3..  Aneyeglass device as recited in Claim 1 wherein the magnetic member at
20 the bridge of the first frame is a permanent magnet. _:

4, An eyeglass device as recited in Claim 1 wherexn the magnetic member at

the bridge of the first frame is in a cavity to receive the second frame's magnetic

member, which protmdes from the member, with at least a part of the protrusion
25 fitting i into the cavity.

5. AneyeglﬁssdevieeasrecitedinClaimlwhefahthenmgneﬁcmemberat
the bridge of the first frame comprises two separate parts, w1th each part being
adjacent to one of the retaining mechanisms. '




- -8- novi ng downwar ds neans that gravity helps the frame to be

. attached to the = 7 "TTothérframe; in another enbodi nent, one frame is
- restricted from mayjsReket Has Beéen Repigdpvar ds means that fri ctlon due to

. gravity, helps the 1Mt ached to - the other franme. The

i enhancenent is bet ;H!mﬁlnﬂj Em in FIG 4. The magnetic 5 coupling
- of the nagnetic ne 707116, occurs at a coupling surface

+ 130 on the primary frame 104. The coupling surface 130 is substantially
_‘perpendicular to the frontal plane 110. TFdsbe nore specific, the angle
. between the coupling surface 130 and the frontal plane 110 is

defined as the lgfi dgcrreyeplass device as recited in Olainn@ veliebsin ttvecbridgetofi thecfirstpl i ng
surface 130 being substantially 10 per.pendi cul ar ‘tg the fr H;[al | ane

~ 110 neans t hat metﬁmbgen@mse%wmweweaprot:awsnamﬁah Ndange
. of 135 d
o 155 501 cos 5 SR AN e oSSR

| n anot her enbodi nent, the br1dge angle is |less than 90 degrees, but

nore than 45 degrees. In yet. another enbodinent, the bri dge angle is
bet ween 5 Aneyeglass device as recited in Claim 6 wher

theﬁrstﬁamelsan auxiliary frame to be coupled to the second frame,
whichis a pnmary ﬁ'ame and
the magnetxc member at the auxiliary frame is a permanent magnet to be
~ coupled to the second frame s magnetic member, whxc'h is a magnetizable.
10 member. s

8. Aneyeglass devxceasrecltedmClalm 1 wherem
the: bndge of the first frame further includes 2 U-shaped structure havmg
~ two arms; and -
15 the magnetnc member at the first frame is disposed at least on one of the
arms; - : |
_ such that magnetxc coupling occurs when the -'bridge of the second frame
is sandwiched betweenthe arms of the U-shaped structure.

20 9. An eyeglass devxce as recited in Claim 2 wherem the angle between the
| coupling surface and the ﬁ-ontal planeis appro:nmately between 135 degrees and

45 degrees.

10. Aneyeglassdewceasrecxtedmclannlwheremtheﬁrstﬁ'amexsan
25 awnharyﬁ'ame to recexvethe second frame, which is: apnmary frame.

11. An eyeglass devxce as recited in Claim 10 wherem the bndge of the
am:ihary frame mcludss a hmge so that the auxiha.ry frame can be folded.

I




15 90 degrees and 75 degrees. I n one enbodi nent, when the
. frames are coupled, the orientation of the coupttng- surf_ace 130 at
‘the primary frame is si mlar to the orientation of - t hey, Sh auxiliary
“frame coupling surface 140, ~as shown in FIG 4. In ano%_: ; HaSBeenReﬁaced

" enbodi nent, the surface of: ‘each magneti c menber that i$
coupl i ng 20 t o .anot her .nagnetic nmenber is defined a upl i ng
surface, such as. . the surface 115. Wien the franes are coupled, the
orientation of the nagnetlc -~ couplipg.surface of the nagnetic nenber
114 at the auxiliary framesis = substantially the sane as the

- orientation of tfe ”Bﬂﬁ%%%aﬁa&ﬂéd&&e&tedfxﬂ@mﬁfliﬂﬁeremﬂlemEﬂﬁtﬂﬂﬂérhSerfTenber
116 at the primary: frane tching the two orientations of t he
“magnetic coupl i rag,tbmbri@enf thgmasdeesﬁmgnempusesmlsepgammewth machipadt

: franes. : To-Further enhance cou |ng bet ween the two franes,

. in one el?mq‘?é’ﬁ?tmtqlfg ?ré\j 5{;%“% M&‘ surface of each nmagnetic

. menber has no ' bunps Ji-s smooth. In the present invention, a bunp

. is defined as a smal | -
5 13. - AneyeglassdevxceasrecxtedmClaxm 10 wherein the auxiliary frame

ﬁ.lrther mcludes a ﬂange that extends from the bndge of the frame to further
. secure the attachment of the auxihary frame to the pnmary frame.

10
| K mchthatwhen the auxiliary frame is attached to the primary ﬁ'ame, a
' 'portxon of each retammg mechamsm of the primary frame is disposed between a
portxon ofa retammg mechamsm of the auxiliary frame and a portion of one
_ lateral extenslon. _
15 o

15. . An'eyeguss' device as recited in Claim 13 wherein the fiange includes a
vemeal extensnon, extendmg vertically from the bridge;
such that when the auxiliary frame is attached to the primary frame, the
bndge of the primary. frame is disposed between frontal plane and at least 2

20 portion of the e;;?ensxon.

16. An eyeglass dewce as recited in Claim 15 wherem the width of the bridge
of the auxihary ﬁ'ame 1s wnder than the width of the bndge of the primary frame
the; liary frame is attached to the pmna:yﬁ'ame, there can be 2
25 gap between thejﬂange and the bridge of the pnmary frame.

17. Aneyeglass device as recited in Claim 15 wherein the extension subtends
an extension. angle with the bridge of the auxiliary ﬁ'ame such that the extension
angle is between _5 and 135 degrees.

i



that, when the frames are. attached

-9 - structure on the magnetic coupling surface-of a magnetic
menber that is bigger _ than 10 microns in any of its lateral

di mensi ons and 10 microns high. Al so, bunps-are smalT ~ structures
that, due to its mnute size, it is easy to randomyThlsSheetHas

t han one hundred of them on the nagnetic coupling surf i
magnet . I'n-yet anot her enbodi nent, one
menbers slightly _ protrudes fromlti?coupllng sur

oget her, the two magnet i Ee
members are in coptact, |nte gwg;c&}lh‘%ingareas at the ' | '
a bndge connectmg two retarmng mechanism and holding them together,
with the two mechamsms supporting a pair of lenses of a first frame; and
_ a magnetrc member at the bridge for magnetrca.lly coupling to another
5 magnetu: member at the bridge of a second frame;
' suchthat.
the two retaining mechanisms defines a frontal plane; and
B : --_-_;when coupled, the two frames are attached together, and due to
the location ofthe n.xa'gnetic'members, one of the frames is restricted from
10  moving downwards relative to the other frame.

19. Aneyeglassdevxceasrecrtedmclaxm 18 wherein the coupling occurs at

a coupling: surface on the second frame that is substant:ally perpendicular to the

frontal- plane

15 ;
20.  An eyeglass device as recited in Claim 18 wherein the magnetic member
at the bridée ofthe first frame is a permanent magnet.

_ 21. An eyeglass devxce as recited in Claim 18 wherein the magnetic member
20 atﬁxebndgeoftheﬁrstﬁ'amexsmacavrtytorecexvethesecondﬁ'ames
magnetic member which protrudes from the member, with at least a part of the
protrusion ﬁtnng mto the cavity.

22. AneyeglassdevreeasrecxtedmClarm 18 wherein the magnetic member
25 at the bndge of the ﬁrst frame comprises two separate parts, with each part
' being adjae;e_nt rp one of the retaining mechanisms.

23 AneyeglassdevxceasrecxtedmClaxm 18 wherein the bridge of the first
- frame ﬁxrther lnciudes a cavrty to receive 2 protrusion at the bridge of the second

e

HIIIIl\ llllll ||I|| IlIlI I



coupling surfaces in contact. Again this enhances attachnment of the two
frames. 10 ° < I'n a furt her enbodi nent, least one.of the. . -.
‘magnetic nmenbers slightly .~ " recedes fromlts coupl i n surface for-

i exanpl e by ten microns. The recedr ng pr event ghi thiasH nmber s
' from touchi ng each ot her when frames are coupl} d n one
' class of permanent magnets, i-f they are exposed to t hé -' Ak pher e,
corrosion can occur. To prevent corrosion, after the magnets are 15
~assenbl ed into their-corresponding bri dges,zlt.he surfaces of the nmagnets

. exposed to the atnosphere are plated. Every time when the frames
are coupled, if %Hﬁh%oasuaﬁnﬁwﬁ&kﬁﬁﬁﬂ@B&hﬂﬁmﬁﬁgﬂ@k&ﬁmﬁﬁﬁ&ﬁﬁﬂmﬁQﬁﬁ edas timne
goes by, the plating nmght~be chi pped, exposing the underlying
magnets. This enbodi nment reduces t he chance - of corrosion by
slightly recedin Ieast Tne nmagneti ¢ t he coupling 20
surface so that 36 g g“ﬂ?gggaﬁﬁﬁéiggg P ur f aces woul d not be
in contact Wheﬁb ﬁﬂ@@f:&h@ﬁ% afkifiay Frhetd Belbiplddito tHE SatoMdMiBmb " anes

are coupl ed, the 'naghetic nmenber's would be fagnetically coupl ed,
but not mecHani cazvhxghxs'apnmaryﬁmglaad with other parts on the coupling
surfaces nechanical ly coupl t he

-ed: oget.her -
auxiliary lenses are & SW %WW&HN'&W%& '
sungl asses,  pref @haikd to G Sedobl Traf bbnitc AEABEDWALS @gb@sbR0 1 NtO the

gap
member.

10 25, An eyeglass-'devrce as recited in Claim 24 wherem
the bridge of the auxiliary frame further includes a flange that extends
from the bridge of the frame to fizrther secure the attaciment of the auxiliary
ﬁametothepm;qﬁame and .
the ﬁ_a_p_g_e_imql_udes a vertical extension, extending vertically from the

15 bridge; . -
- such that_when the amnhary frame is attached to the primary frame, the
' bridge of the pnmary frame is disposed between frontal plane and at least a

portion of th extensxon. '

20 26. An eyeglass device cemprising:
an am:ihary ﬁ’ame including
Lt retammg mechanisms for supporting a pair of lenses, and
defining 2 frontal_ plane, |
S l;ndge connectmg the two reta:mng mechamsms and holding
25  themtogether,and |
a magnetxc member at the bndge, a.nd

a pnmary frame including
’"two retaining mechanisms for suppomng a pair of lenses,
bndge connecting the two retaining mechanisms and holding

Fox ¢ L MO S



between the primary | enses and the secondary | enses. Due to the | ocation of
:the magneti c nenbers, the intrusion of sun rays in between the
pprimary and the aUX|I|ary frames is substantially reduced.

- 10- In the present invention, a magnetic nenber can be a

| per manent magnet - -or a magnetizabl e el enent, such as iron or’

. magneti zabl e stainless steel. In one ' This Sheet Has Been

e R

a magnetic member at the bridge for magnetlcally coupling to the
magnetic member at the bridge of the auxihary ﬂ’m:ne,
such that when coupled, the two frames are attached together, and due to
5 . thelocation of the magnetic members, the auxiliary frame s restricted from
moving downwards relative to the primary frame. i

" them together, and

27.  Aneyeglass device as recited in claim 26 wherein the coupling occurs at
a coupling surface on the primary frame that is substgfntially perpendicular to the
10 frontal plane. ' |

28. - An eyeglass device as recxted in Claim 26 wherem the magnetic member
at the bndge of the. auxlhary frame is a permanent magnet

15 ©  29.  Aneyeglass device as recited in Claim 26 whé._rein 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 frame
20 - further includes a flange that extends from the bndge of the frame to ﬁm.her
secure the attachment oftheaw:iharyﬁ'ametothepnmaxyﬁ'ame

31 An eyeglass device as recited in Claim 28 wherem
the bridge of the primary frame includes a protrusxon, and
25 the bridge of the auxlhary frame includes a. cavxty to receive the
protrusion at the bridge of the pnmaty frame so as to further secure the
attachment of the two frames when coupled.

" 32, Aneyeglass device as recited in Claim 31 wherein:

[T



-~ shows the top viewo

enbodi ment, a part is magnetizable if it can be attracted by a magnet. For
magneti c coupling, at |east one of the nagnetic nenbers is a permnent
magnet. 5 I f both merrbers are per manent magnets; “bUt‘D‘f——or}pea te..
polarity at the coupling i " ~surface 130, the stﬁ,gg | Bed
coupling will be stronger.. " ~ FI.G 5 sho :
primary frame 150 and the au><|I|ary - frame 1637,“,”3,@

. enbodi ment 180 of the present invention. In this .

- -magnetic menber at the bridde 152 of the pegmary frame 150 10 i ncl udes
C two separate parts, 154 and 2156, with each part being-adjacent to one of

~ the retaining mechani sistridge bfemmm‘agﬁmmatehbmdmﬂmgeahmek&ﬁdsan be
. adjacent to the retaini ng mechani sm 1 and the magnetic nenber_part 156

- can be afpectapbri eﬁtbeﬁwatmﬁnglemthsmenmf&e@ummﬁent i's
- applicable to OB,L hgag r.e curved, as shown in FIG 7. FIG 6

: 1& Sary frarre 165 attached to the primary
frame 150 in the SeCOﬂﬁME@ﬂicﬁiﬂﬁavemcalexteﬂixoﬁ,fwctdma@&mudany&aiﬂﬁe FIG 7
shows the front view of thiis second . enbodi ment 180

I n one embodi nenbridgehen coupl ed, the orientation of the magnetlc

menbers 174 and 176 a'éuorh %ﬂlt#a%%ﬁ%&% %F%%Wm%%rs 154 .

substantially the 20
and 156 at the pbﬂldﬁdfthepnmatyfmmexsdlsposedbetweenfrontalplaneandatleasta

portion of the extensnon

10 33.

"*j“'two retammg mechanisms for. supportmg a pair of lenses, and.
defining a ﬁ'ontal plane,
a bndge connecting the two retammg mechamsm and holding
15 them together __a.nd
E :a ﬁrst magnetic member at the bridge for magnetically coupling to
a second magnetlc ‘member at the bndge of an auxxhary frame;
such that when coupled, the two frames are attached together and due to
the location of_the 'magnetlc members, the auxiliary ﬁ'ame is restricted from
20 moving downwards relatzve to the primary frame. '

34. Aneyeglass device asrecxtedxn claun33 wheremthecouphng occurs at
a coupling surface on'the primary frame that is substannally perpendicular to the
frontal plane. '

25 S
35. An eyeglass dewce as recited in Claim 33 wherem the magnetic member
at the bridge o

pnmary frameisa magnenzable member

36. An eyeglassdevxce as recited in Claim 33 wherem each magnetic member

|||I|II| [ |||l| Illll l\ \lll



. bet

. magnetic nenbers

. coupling surface t
L to

frarre coupling surface, as in the first enbodi nent. Matching the
orientations of the magnetic nmenbers enhances magnetic coupling
tween the two ﬂ'hlaSIEStHaJ;BeenReplaced yet anot her enbodi nent, one set of the
des fromtheir correspondi ng
.“when the franes are 25 attached
ers are in contact, instead of other areas at

oget her, the nagne

t he coupl i ng surfaces in co_nt___act The set tzlaa,t protrudes can be both
. -menber s - fromone frane, or one nenber fromthe auxiliary frame with

t he menber not ateachbndéé&ﬁﬁﬂﬁﬁe?mﬁg%g‘téﬁom% ’E‘z@l?ﬁﬁrt ggalgﬁefﬂf%mry

frane. The anmount of Fotrus be

| substantially t hensaﬁﬂaere‘kgmmgmdth&usms of the correspondmg frame

37. An eyeglass dewce as recited in Claim 33 wherein the primary frame can
5 be attached. to th"' awnhaxy frame, which further includes a flange that extends
from the bndge ' the aux:haxy frame to further secure the attachment of the

au:nhaxyﬁ'ametothepnmaxyﬁ'ame

38. An eyeglass devxce as recited in Claim 37 wherem the bridge of the -
10 primary frame mcludes a cavity that can receive a protrusion’at the bridge of the
' an:dlxaryﬁ'amesoastoﬁxrthersecuretheaxtachmentofthetwoﬁ'ameewhen
coupled.

39. An eyeglass ‘device as recited in Claim 38 wherein the primary frame can
15 be attached to' the auxnlxa.ty frame, which further includes a flange with a vertical
extension that extends ﬁ'om the bridge of the auxxl:aty frame to further secure
the attachmentoftheau:nlxa:yﬁ'ameto thepnmaxyﬁ'ame
such that when the primary frame is attached to the auxiliary frame, the
bridge of the pnmary ﬁ'ame is dxsposed between frontal plane and at least a
20 portion of the extensxon

40. An eyeglassdev:ce as recited in Claim 2 wherein when the two frames

are coupled, the o nentatxon of the magnetic member of the first frame is

substantially. tlle sami as the onentanon of the magnetle member of the second
25 frame at the couphng-_stlrface

41. An eyeglass dev:ceas recited in Claim 2 wherem
the ﬁrst frame mcludes a first-frame couplmg surface; and
the magnetlc member of the first frame shghtly protrudes from the first-

L.



enhances attachnment of the two frames. It is nmuch easier to match the
orientations of the magnetic nmenbers when they are Jocated at the bridges,
i nstead of much further apart on the franmes, especially when typ| cally

. frames are artistieally curved frttrng t he '&hl laceprofrle
. of a typical -face. 5 R Although t he present onIy _
| illustrated a magnetic rrerrber o with only one o shoul d

. be clear that a magnetic menrber can have _p5. mor e t han tvvo parts
‘FI GS. 8-9A-B show enbodi rrents of ‘the present i nventi on where the

| bridges i ncl Ude(ﬁan?ea%hklln"- e&&gb‘?@n?mtﬁ@ﬁ,‘;@ﬂnég@w of the

10 bri dge 20 hary rarre Wt a magrietfc -cavity menber 202. In
this exajgipled. t he caV|ty is aring, with the magnetic nenber Iining
the walls of the ring. However, in other exanples, the cavity can

be a square or of other shapes : FIG 9A shows the front view of the

bridge 204, withga ”%PS}_' _-_ﬁeglr{e% 'r@ted in Claim 2 wherein at least one magnetic
5 member.shghtly-recedes -ﬁ'om the coupling surface so ‘that the two magnetic
members magn _eally, but not mechanically coupled, when the two frames are

coupled together

43. An eyeglassdevxce as recited in Claim 2 wheréin:
10 ‘the surface of each magnetic member that is for magtietic coupling to
another magnetic‘" menmiber is defined as a magnetic coupling surface; and
the magnetxc .coupling surface of each magnetlc member has no bumps to
enhance couplmg:' yetween the two frames.

15 4. An eyeglass device as recited in Claim 3 wherein:
the permanent magnet is parually encapsulated bya housmg in the first
frame;and
| thesxzeofthepennanentmagnetlsshghtlylargerthanthesxzeofthe
housing at least m one lateral dimension, which is a dimension that the housing is

i 20 holding the_magnet. -

45. devxce as recited in Claim 2 wherexn
the surface of the permanent magnet that is for magnetlc coupling to
anothermagnetxcmemberxsdeﬁnedasamagneuc couplmg surface; and

25 the edg "'of the: magnetlc coupling surface are <chamferred to remove any

sharp eomers

46 AneyeglassdevxceasrecxtedmClamewherem
the magnetxc member at the bridge of the ﬁrst ﬁ'ame is a permanent

w e L OMoS %



menber 206 that fits into the rrégneti c cavity nmenber 202. The protrusion

and 15 the cavity further enhance the security. of attachment of the
auxiliary frame into ~the primary frame. In one enbodinent, the wall
of the ring 202 is a pernmanent - magnhet, white the protrusionTis a

magneti zabl e el enent 206, or vice versa. Wen ph,sShgeQHgI,fegm facej€ast a
part of the protrusion fits into the cavity. In ano nbodi nent ,
. both the cavity walls and the protrusion are perman mlmm m/
i .opposite polarity. FIG 9B shows another ~&frodi nent ! i ew of

t he bridges with a cavity and a protrusion. Inthls enbodi nent, the
magneti zabl e magnet; nenber is |ocated at the distal part 210 of the

protrusion 212, and t he bott 8500 he cavity
does not go all the %ﬁ/ ﬁm%%t a&’aggéﬁﬁadw‘&éiﬁxgﬁfégent
conbi nations ar | i cabl e. For exanple, the cavity 216 is a 25

magneti zabl e nmenber, and the protru3|on 212 . hot jh“&t its dhlcé end, is a
per manent magnet . In%p@ﬂt@ﬂ%%@ swracepw Fstao‘eat t he

bot t ft I t
rrgnbg;n. ° © CaVI V\%I 8 F&LDA#%QHC&%& ot e caV| ty vval t's

and the protrusi not per manent magnets but the bridges

i ncl ude magnetic nenbers such as. t hose
: 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.

IIIIIIII |l|||| IIIII Il |I||



-12- . in the first or in the second enbodi nents. The protrusion and

~ tthe cavity further i nprove the security in the attachment of the
vauxiliary franme to the primary . frame. In this enbodi nent, again,

. the cavity can be sinilar to t he cavity shown in FIG 98, where it
. does not have to go all the'way through the bridge. 5 In one

. enbodi nent, the prinary. ‘frame includes one or nore - magneti zabl e

' menber, and the auxiliary frame includes e2&-or nore permanent
- ‘magnets. The nmagnetic- rrenbers are located as in either the first or the
- second - . o ABSTRACT

'- A ﬁrst frame of an eyeglass device includes a bridge with a magnetic
member, and two retaining mechanisms for supportxng a pair of lenses. The
retammg mechamsms defines a frontal plane. The bridge ties the two retaining

5 numhmumntogﬂhmrumhthenu@meucnmmﬂmrnmgnmnmﬂyomqmngu)
another magnet:c member at the bridge ofa second frame. In one embodiment
the coupling occu:s at a coupling surface on the second frame that is
substantially perpendlcular to the frontal plane. The magnetic member at the
bridge of the ﬁrst frame can be a permanent magnet or a magnetizable member.

10 ° The secondﬁ'amecanbeapnma.ryﬁ'ame andtheﬁrstﬁ'amecanbemamdlmy
ﬁanm i

B - | THIS SHEET HAS BEeN
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receive a protrusion |ocated at the brifl ry franme. The

. magnetic 10 menbers w th the protrusken-a aviiy are |l ocated at
ithe bridges, but are .- ~ distributed apart for maxi num nechani cal

. strengths.  For exanple, the nmagnetic menbers can be located as in

- the second enbodinent with the cavity and the protrusion | ocated at
the center of the bridges, as in FIG 9. As an exanple t he

. ‘protrusion is made of "N CKeT-ST1 srainies? Steet—or—titamunr—=and is a
rod that is 15 about . 1@6rrm I @ and about J, 144 nm i n di 208

FI GS. 10A-C show an enbeein oy

enbedi nments. The bridge at the primary q'ﬁ[se%gﬁﬁngg Bq@ﬁ udes a cavity to
]L

present invention wt 1 at The s t he

top - view of the auxi Ila W prﬂmzry frarre F]OQS | OB-C
show the front , “{)éﬁe top vilddy of the aUXI liary f t
attached to the primar _:.3__»;-5"' [ el i'Mdd i s that
the frame can be fol/Ged—mHrcr gr {t he
auxiliary frame. , an
auxiliary frane of the present i nvention with thEa2ridge~ucl udi ng
a flange that extends fromthe bridge of the frame to further

secure the attachment of the auxF \e;lyG[ o a primary frame. 25
- This fl ange enhances at t achnment ‘he primary and the auxiliary

franes,
/\/00
)

i

' 1]0_ r\— . - This Sheet Has Been Re[ilaced
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and can reduce the gap between the two frames. In FIG 11, the flange

~i'ncl udes - two lateral extending parts,. 261 and 263, each extending
. laterally fromone end - of the bridge 2665. FI GS
: 12A-B show the front view and the top view of the auxiliary frane

. - 13 - wi th Iateral ext ensi ons attached to'a primary frame 275 in
. the present i nvention. :

180

This Sheet Has Been Reﬂlaced
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When the auxiliary frame is attached to the primary franme, a portion of
.each : retai ning mechanismof the primary frame, such as the portion
' 277, is disposed -~ = between a portion of the retaining nechani sm of

- the auxiliary frame and a5~ portion of one lateral extension. The

| extensions further restri:ct:-the separ ation of the auxiliary frane
fromthe primary frame aftér-their attachnent. Note:that the

auxi liary frame can still asily attached to the.primary frame with one
hand ©even with theiextensions. To prevent intrusion into the
wearer's- vision, the .- extensions are relatively short. In one
enbodi nent, the | ength 28 . an 10 extension is about 1mm and its
thickness is the thicknes fﬁthgaagidge- = FIG 13 shows an
enbodi nent of an aUX|I|ar r.an of the present: i nventi on where
- the flange 30 -+ a  ve to the brldge For such a -

. flange when t t he
"~ bridge of
. the flange, as =5 14. Again, the vertlcal rther

restrictsthe separatlon Q
frame after their ifi
easily attached todth p®
~vertical extension. In on
is about 1.5mm and its t

auxiliary frang

This Sheet Has Been Replaced
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20 . The width 306 of the bridge of the auxiliary frame can be

- wider than the width 308 of the.bridge of the primary frane. As an
- exanple, with the vertical- fl ange, when the auxiliary frame is

. attached to the primary franme, there can be a gap 310 between the

. extension and the bridge of :the primary frame, as shown in FIG 15.
- In one enbodi ment, the gap: i's about 1 nm 25 ) FIG 15 al so

. illustrates the brldge angle 314 and an extension angle 312 of the

. -enbodi ment of the present -invention that has a vertical extension at the
. bridge. In one enbodinent, -with the vertical flange, the bridge angle 314
. 1S bet ween about 30 degrees and 150 degrees. The extension angle
' 312 is defined as: the angle between the vertical flange 3Q2 and
- the bridge 314. In‘one R '

F1G. 10B
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-14- enbodi nent, the extension angle is between 45 degrees and 135 -
degrees. FIG 16 shows the bridges of yet another enbodi nent
© of the present - i nvention where the bridge of the auxiliary frane

- includes a U shaped structure 350 having two arms, 352 and 354, one
i on top and one on the bottomof the 5 bri dge 360 of the primary frane.
- In one enbodi ment, the magnetic nenber at _ the auxiliary frane
“includes two separate parts, with each part |ocated.at each ar m of
..the U-shaped structure; for exanple, the nmenber 358 at the arm 354, and

the menber 356 at the arm.352. Note that the menbers. 356 ande358, each can
- further incliude nore than one portion, as in the. second enbdflinent. In

anot her -10 - enbodi ment, the bottom arm 354 does not include any nagnetic
menber. 1n YRt - another enbodi ment, the bridge 360 i-the primry
frame al so cludes its 'ﬂ magneti c nenber, di sposed a location
with the cofj the magneiji c nenmber ofthe

auxiliary f.(féhe 75

;

FIG. 12B

259
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. In the enbodi ment shown in FIG 16, when the auxiliary frame is 15:
attached to the primary frame, the brldge 360 of the primary frane is
sandw ched _,,f//be;me “t-he . ar ms*of" the U-shaped structure 350.
Typi cal | y,-~due t.o-g t.he magneti c nenber 356 at the top arm
352 af’the auX||u i's magnetically coupled to the bridge of
gap bet ween the botton1arn1 and the bridge
[ 20
( t hi ckness of the

'ﬂﬂ- In one enbodi nent,

: housi ng, which

bas Rl 1 ghtly

B¢ h nagnet S |nCo\oorated into
\§ re |nsert|on b keep the.
an its
- : -|nen3|on or
ng I'ts magnet, ‘such as the
ly |arger neans that the difference in

I tis: hou5|ng on .t
‘magnet -i'n its ho
hou3|ng In one-
one’ of .the di mensi
_dlaneter of a rour
si-ze. ' -
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~15 - s = bet ween t he magnet and the housing is between 5 m crons and
t 180" m crons. mbodi nent, the edg.eﬁ___o_i_ t he
;_magnetlc “coupl i ng sur%&QAq-zj] Uﬁ magnet are chanf gf Pwﬁ*r@mxﬁe,

anyxsharp corners. |f magnets are plated after the Eean’ LL
cinstalled into their re(pgctFEBho@Qﬂ@, chanferring the

inproves step coverage in plating. In other words, -plating o e"v99
“can.be nore snooth at the intersection between the’ magnet |ts hou5| ng 1‘

"'ough chanferring. Also, chanferring replaces sharp corn rs w t h™sTopirng
EYE-WEARWITHMAGNETS

———— ;
m——

5
10
BACKGROUND OF THE INVENTION
15 The present invention relates generally to eye-wear .and more pamaularly

to eye—wenr using magnets for attachment.

_ Auxiliary ﬁ'ames with lenses have been used for decades to augment
deficiencies in pnmary frames. For example, the auxilxary frames may be for
magmfymg 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 om;_o_ the primary frames. In
one line of approaches, the auxiliary frames are chpped onto the.lenses of tﬁe :
primary frames. Not only do such clips obstruct the wearer‘s vision, they may
scratch the lenses of the primary frames. To allevxate the defect of view

25 obstmct:on, there are designs using small chps at the edges of the frames.
However, these small clips still create scratches on the lenses and the primary
frames; and attachmg these auxiliary frames with small clips requires some
maneuvering with two hands, and it would not be easy to do so, for example, if

~ oneis 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

deform the auxiliary frame.



corners. 4f a magnet is installed into its housing through pressure

ﬁ |nsert|on t he sl oppi ng corners guide the nmagnet Into its housing.
 ne way to chanfer is by 10, . . buffing. - Magnets used in
~this invention are sel ected: to have sufficient magnetic power to

;rcoupl e the frames together. In one enbodinent, the magnetic field
“strength of each magnet i's between 2500 and 3500 gauss; in another, the
“field strength is nore than 2500 ss, but |less than 6000 gauss.
~kn"one enbodi nent, 15 each magnet has magneti c coupling surface of
yre- than 14 mm square and a t hi ckness of mpre than 1 mm In

3':_.a[10t'her enbodi ment, each mgn&Y¥BaWHEAR WITHMGNE{T&oupI i ng surface of
- at least 14 mmsquare and a thickness of nore than " 2 Mm |n yet
- anot her enbodi nent, each magnet has ‘a magneti c coupl.ing surface of

. at. | east 28 nm square and a thickness ABSTRA&CThan 1 nm 20
; Di.fferent enbodi nents, | he present I nyention can be conbl ned in
different ways. For ﬁ?ﬁ) me of gn ¢yegl QS%QFV‘?# nslydes a hridge withigimagaetig « h the

: #?;ﬁggls Al so, |t S %Q?Mg%&g%\’/ﬂ ous tobgﬁlg’s?g s%*ﬁglsg ET#E art t he

e 1o mmmwwm nesdpece omring |
the different tyiFe ae?@m rEmgasticelly coupling to
~ another ma.gnetxc memberatthe bndge of a second frame. In one embodiment
’ the coupling occurs at a coupling surface on the second frame that is -
substantially perpendicular to the frontal plane. The magnetic member at the
bﬁdgeoftheﬁrstﬁ'amembeapexmanentmagnetdiaﬁagleﬁnblemember
10 ° Thesecondﬁ'amecanbeapnmaryﬁ'ame,andtheﬁrstﬁ'amembeanawdﬁaq
frame..

Fig. 1
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di ff erent; enbodi ment of the present invention. Al so, different types of

. auxiliary frames and different forms of primary franes,
individually, is also a different enbodi nent of the present
Sinvention. - @her enbodinents of the invention will be

c-apparent to those skilled in

“416- the art froma consideration of this specification or practice of the
Jinvention disclosed herein. It-is intendgd that the specificatioqjand
_.exanpl es be considered 1

06 /105 AL /N7

"

FIG. 1
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as exerrpl;ary only, with the true scope and spirit of the invention being
vindi, cated by the follow ng clal ne.
- ¥ L . CLAI V5 1.
AN eyegl ass device conpri sing: o ‘a first frame including
“two retai niing mechani sns for supporting a pair of |lenses, and 5
é_,ji;jdefl ning a frontal pI ane

FI G 7 REPLACEMENT SHEET

02 FEB 1999




brldge sconnecting the two retaining nechanisns and hol ding the

S two retalnlng mechani sns t oget her, and a first
" magnetic srenber at the bridge for magnetically coupling to

’anat her magnetic nenber at. the bridge of a second frame; 10

gisuch that when coupled, =~ - the two franes are
jaItached t oget her, o : due to the |l ocations of the
-magnetic nmenbers, one of the frames is : restricted from noving

“dewnwar ds relative to the. ot.her frame, an t he
; magneti c menbers are coupled at a surface that is not 15
rallel to the frontal phase. 2. An eyegl ass device as

?;{e0|ted in claim1l wherein the coupllng occurs at a. ' coupl i ng
‘surface on the second fraﬁ@Zthat i s substantially perpendicular to the
S #rontal. plane. 20 ° -} 3,200An eyeglass device as recited in claim

_27wherein when the fwo ffane e coupl ed, the orientation of
;-rhe magneti c f . he flrst frame is substantially

2

. %,ég 210

M“
| 218

216

FIG. 9B

352

/\/350
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the same as the orientation of the magnetic nenber of the second frame at

' the . coupling surface. 25 4, An eyegl ass device

- as recCited in claim2 wherein: the first franme includes
cafirst-frame coupling surface; and t he magneti c nenber
f the .first frame slightly protrudes fromthe first- frame

?;pbupling'surface t o enhance magnetic coupling when the two frames are 30
.coupl ed. ' 4

- 18-

—
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5: _An eyegl ass device as recited in claim2 wherein at |east one
: magnetic menber slightly recedes fromthe coupling surface so
. that: the two magnetic menbers magnetically, but not mechanically
ipl ed, when the two franes are coupl ed together. 5
' An eyegl ass device as recited in claim2 wherein:
he surface of each magneti ¢ nenber that is for. nagnetic coupling to
“andgt her magnetic nenber is defined as a gagnetic -coupling surface; and
~the magnetic coupling surface of each nagmneti c nenber has no bunps to 10
" ephance coupling between the two franes. 7. An eyegl ass
-devi‘ce as recited in claim2 wherein: t he surface of the
.-permanent magnet that is for magnetic coupling to another
i magnetic menbdy is defined as a magnetic coupling surface; andl

15

--the edges of the magnetic coupling surface are chanferred to rfnove any-
¢ sharp corners.u
¥
259
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8! -An ‘eyegl ass device as recited in claim2 wherein:
| the magnetic nunber at the bridge of the first frane is a pernmanent magnet;
200 t he permanent magnet has a magnetic field strength of at

~lTeast 2500 gauss; t he permanent magnet has a magnetic

- cpupling surface, which is the surface t he magnet magnetically
““coupl es to the magnetic nember of the second franeg; t he
~‘magnetic coupling surface has a surface > grea of nore than 14 nm square;

: and 25 the hei ght of the pernmanent magnet is nmore than 1
mm 9. An eyegl ass device as recited in 3& 1 wherein
the’ magneti c nenber at the _ 3ppdge of the Dhr§9 Is a

" per manent nagnet. 30




- <

_19:

hoy Q"Héﬂét

10. An eyegl ass devi ce as recited-h-clai-m9

wherﬂ}bTi{ALlANPATENTOFﬂCE the permanet is partially| apsirpGoa N ed by
a hESEARCH REPORT 1 st
t hg—3T 7€

SG 98044019

frame an,
1€ e 9 o TS Zze of~—the

%&VFH&@SW@ e(¢°“&F‘F?é'ﬂ%9fdﬂm , thsﬁrstsheat)du mensi on that the

. hoystng TS

horarng the nmagnet. -+ —1IT. yag

. eydgl-ass--devi ce-- as recited in claim1l wherein the- rragnetlc menber at the

A first frame (104) of an eyeglass devme includes a bridge (118) with.a magnetlc member (116), and two reta:mng
mechanisms (120, 122) for supportmg a pair of lenses (124, 126). The reuunmg mechanisms defines a frontal plane.
The bridge ties the two retaining mechamsms together, with the magnetxc member magnetlcally coupling to another
magnetic member (114) at the bndge (43 12) of a second frame (102). In one embodiment the coupling occurs at a
‘coupling surface on the second frame that is subsmnnally perpendxcular to the fronital plane. The magnetic member
at thie bridge of the first frame canbea: pennanent magnet or a magnetlmble member. The second frame can be a
primary frame, andﬂleﬁrstframecanbeanauxxharyﬁ'ame
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bridge of the first frame conprises two ,separaté parts, with each part :

~ bei ng..adj-acent t'o one of the retaining nmechanisns. 10
12 An:.eyegl ass device as recited in claim1 wherein:
. the bridge of the first frame further inclyges a Us structure having

t wo . arms; and

at the fiirst frame is disposed. at | east mof t 5
. such that magnetic coupling-occurs when dge gf thfasﬁ&?l}ﬂ frg S
sandwi ched between the arns of the U shaped structure. 00

. 13. An eyegl ass device as recited in claim1l whergi me__ 20

. the coupling occirs arneyeglagd devicesomperisisgon t he se¢ond frane; and

: the angl e between the i ng_surface and the fronta—ptane—i-s
- approxi mately bet meena%‘gé%lﬁgb&@@d’é‘ﬁd 45 degr ees.

two retaining mechanisms for supporting a pair of lenses, and

REPhACENRENTE SiyeE Ty TDer
e 35 arns;

E defining a frontal plane,
- ' a bﬁdge 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;
’3 10 such that when coupled, -
' ' the-twb frames are attached together,
due to the locations of the 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

15 parallel to the frontal:phase.

2. An eyegias_s device as recited in claim 1 wherein the coupling occurs at a

coupling surface-on the second frame that is substantially perpendicular to the

frontal plane.
20
| 3. An eyeglass device as recited in claim 2 wherein when the two frames are
coupled, the orientation of the magnetic mefnbef of the first frame is substantially
the same as the orientation of the magnetic member of the second frame at the
_ coupling surface. o
25 |

4, An eyeglass device as recited in claim 2 wherein :
the first frame includes a first-frame coupling surface; and
the magnetic me;ﬁber of the first frame slightly protrudes from the first-
frame coupling su'rface- to enhance magnetic coupling when the two frames are
30 coupled. |

gt 0~ €
2—5"3{.,

W



an

; pri mary frane.
- claim 14 wherein the brldge of the aUX|I|ar¥
. includes a hinge for folding the auxiliary Trane.

| - 20-

wherein the magneti c nenber; at

5
™. 10
15
_, 20
“
25
30

14. Anzeyegl ass device as recited in claim1l wherei REE&A(EEMENT SHEEIE '
. 25

auxiliary frame to receive the secondframe—whrch

15. An eyegl ass dev, CﬁﬁAgmec [

W 7s)

16. An eyegl ass device as Jrecited in claim 1

5. An eyeglass deV1ce as recited in claim 2 wherem at least one magnetic
member slightly recedes from the coupling surface so that the two magnetic
members magn‘et_ically, but not mechanically coupled, when the two frames are

coupled together.

6. An eyeglass device as recited in claim 2 wherein :
| the surface of each magnetie member that is for magnetic coupling to
another magnet_ic'_' member is defined as a magnetic coupling surface; and
the magnetic coupling surface of each magnetic member has no bumps to

enhance coupling between the two frames.

7. An eyeglass device as recited in claim 2 wherem :
- the sur_faee-of the permanent magnet that is for magnetic coupling to another
magnetic member is defined as a magnetic coupling Sur'face; and
the edgesi- of the magnetic coupling surface are chamferred to remove any

sharp corners.

8. An eyeglass device as recited in claim 2 wherein :
the magnetic number at the bridge of the first frame is a permanent magnet;
the permanent magnet has a magnetic field strength of at least 2500 gauss;
the permanent magnet has a magnetic couphng surface, which is the surface
the magnet magnetlcally couples to the magnetic member of the second frame;
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.

9. An eyeglass device as recited in claim 1 wherem the magnetlc member at the

bridge of the ﬂrst frame is a permanent magnet.
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the bri dge of the auxiliary frane c'orrprises two separ at 'rﬁﬁ{&%ﬁﬁv%ﬂ@%w
CRahSshEET

part. bei ng adj acent to one of the retajn

5= Lo nAT. An eyegl ass device as recited in claim1g erein the
Cauxiliary frame further . ingludes a flahge 2&MARQ000dS
"fromthe bridge of the frame to further secure the

attachment of th?oauxﬂde@gélaz‘%% Cgégf%ﬂg?g{%%{iyﬂ%ﬁ%%:

18. An eyegl ass deviCce~as Te ] Ner el he flange includes
~two 10 - lateral i Setmafét mBASNisPakteily didapsdlatidaby ¥ hbhghg anehecdt O
. the bridge; LR such that when the auxiliary frame is
. attached .to the framepand frame, a "portion of each of
' retai ning mechani smof, the.primary frane is di sposed, between .
a portion of a retainitig¥fe ﬁ.g}ﬁ.g%w@en?ﬁgaggam ﬁ%ﬁﬁy#?fg%mﬁéﬂah%mﬁ%ﬁi% of
- oné housing &11&4sfin GelIABRA Qfinension, wikieh is a dimension that the hobSing is AN

- eyegl ass device as recited:in claim1l7 wherein the flange includes a
vertical #xtensi aoldirgthemuignet. vertically fromthe bridge;

12 An e_}}eg ss device as recited in claim 1 wherein:

of the first frame further includes a U-shaped structure having two

15
ri;agrleﬁc coupling occurs when the bridge of the second frame is

een the arms of the U-shaped structure.

glass device as recited in claim 1 wherein :

20 g bccurs at a coupling surface on the second frame; and
le between the coupling surface and the frontal plane is

een 135 degrees and 45 degrees.

ass device as recited in claim 1 wherein the first frame is an

25 '_'"récei've the second frame, which is a primary frame.

1ass device as recited in claim 14 wherein the bridge of the auxiliary
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t he aUX|I|ary frame is wider than the widt
franme so that
primary frane,

--such that when the auxiliary frame is attached to
bri-dde of the primary frame is disposed between fr
20 of .the extension. An
eyegl ass device as recited in ¢laimi19 Wh—h&' n the
of thef bidge of the drijmary

‘when the auxiliary frame is attachedfto the

there can _bi_e:-—-'""-"' 25 beﬁwee-n—t—he—t-l-a.ng.e,, and t he

bridge of the prigmaryafieg dev1ee as recited in claim 15 wherin the magnetic member at

5
\ow 10
s
,_ 20
e
25

17.  An eyeélé's's.device as recited in claim 14 wherein the auxiliary ﬁ'alhe.hlrther
includes a flang ai extends from the bridge of the frame to further secure the
attachment of auxiliary frame to the primary frame,

18. An ey:e"g'l_'a’_s device as recited in claim 17 wherein the flange includes two
lateral extene ns, 'e'aeh extending laterally from one end of the bridge;

such-thal when the auxiliary frame is attached to the primary frame, a

portion of e,a"'t: of retaining mechanism of the primary frame is disposed between

a portion of: etaining mechanism of the auxiliary frame and a portion of one

lateral extensior

19. Aney ':l__ai'é.s:device as recited in claim 17 wherein the flange includes a

vertical extehﬂ'smn;:" xtending vertically from the bridge;

such tha when the auxiliary frame is attached to the primary frame, the
bridge of the pri ary'ﬁ'ame is disposed between frontal plane and at least a portion

20. An ,ejie__g S aevice as recited in claim 19 wherein the width of the bridge of

' _‘_:.1s__.:wider than the width of the bridge of the primary frame so that

frame is attached to the primary frame, there can be a gap
and the bridge of the primary frame. -
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- EYE-WEAR WITH MAGNETS

, ABSTRACT
A ﬁrst frame of an eyeglass device includes a bridge with a magnetxc
member, and ‘tw etammg mechanisms for supportmg a pair of lenses. The

endicular to the frontal plane. The magnetic member at the
bridge of the first frame can be a permanent magnet of 2 magnetizable member.
The second ﬁ'amecanbeaprunaryﬁame and the first frame can be an auxiliary
frame.. '

Fig. 1
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