10 JAN 2005 -1 EYE-VWEAR W TH MAGNETS 5 10 BACKGROUND OF THE | NVENTI ON 15 The
present invention relates generally to eye-wear and nore particulaLﬁﬁszﬁ
eye-wear using magnets for attachment. Auxiliary frames with |ense 5
been used for decades to augnent deficiencies in primary franmes. For
exanple, the auxiliary frames may be for magnifying purposes, or may
transformthe primary frames into sungl asses. 20 For decades, people around
the worl d have been creating numerous ingenious nethods to attach the
auxiliary frames onto the primary framed> In one line of appr oaches, the
auxiliary frames are clipped onto the | enses of the primary frames. Not
only do such clips obstruct ENE-WBARWITH MAGNERey may scratch the

| enses of the primary frames. To alleviate the defect of view 25
obstruction, there are designs using snmall clips at the edges of the franes.
However, these small clips still create scratches on the |enses and the
primary frames; and attaching these auxiliary frames with small clips

requi resd sone nmaneuvering with two hands, and it would not be easy to do
so, for exanple, if one is driving. Also, to detach such an auxiliary frane
fromits primary franme, 30 one typically have to push down at its bridge and
warp the franes outward on both sides of the lenses. It is not uncommon for
such actions to permanently deformthe auxiliary frame. 10 JAN 2005 -2

Anot her approach uses two pairs of magnets instead of clips, with one

10

BACKGROUND OF THE INVENTION

15 The present invention relates generally to eye-weaf and more particularly

| to eye-wc;'ar using magnets for attachment.

Auxiliary frames with lenses have been used for decades to augment
deficiencies in primafy 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 éttach 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 chips at the edges of the frames.
However, these small clips still create scratches on the Jenses 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

deform the auxiliary frame.




pair on the primary frane and the other on the auxiliary frane. The magnets
are located on the plane of the |l enses, and are close to the tgn@&)eﬁjtof t he
frames. Since they are on the plane of the | enses, they have t o pe vt
carefully designed so 5 that theycan blend into the general style of the
frame, w thout being too conspicuous. One way is to nmake the magnets very
small. Wth gravity pulling the auxiliary frame away fromits primry
frame, the magnets have to be of <certain size so as to have sufficient
magneti c power to hold the auxiliary f:%arre to the primary frane. 10 One
reason for the magnets to be close tothe tenples is that the pair of
magnets on a frane should be as far apart as possible This.Ls to ensure the
auxiliary frame Aoother appgbachowes twhpaiprofirasgnets matead REEIRSAMF 8P ¢ he

| ocations clgse to the bridges of the fr,anes,. but als t l.pcat i ons
close to t héaléﬁﬁéhed?“f@%?’ameéﬁaéhe flerbthe qwlmg?mtcb%ﬁgv%eaggg? £ |Peg| ent
coupling poper, .th ne b del R 1tH {f_rnafg'[@s draYe fbmesrat ch in both
| ocati ons a#gatgpiogglf'egﬁlg%enéﬁpgqﬁn#e%’ Eﬂ%‘%ﬁ?e&ﬁ tt?le primary franme. This is not

an easy taskin-eaReaiabr he PRI Ehd IBfses thanbiee artee typlullptieygnedisy smal | for
stylistic reasons: The further away the pair of magnets.are on a frane, the

mor e disffi CtHat thel can Slendingd thprgenerahstiyle dfehe frrmeaitbadt beHE 16Pi ent ations to
magnets on another frame. 20 First, inmagine the ' Lmary frane
are slight | gonspicupys. | Qreavanisdo makethe 'Pi'@%'getF He’aﬁ%@%}ﬁg%‘l‘%@h&%a nce the
mgnet s ar e qui t he b} 650 0 JBIRL e mbiRed RASLb eBR vOuI d
significant }}& al“é@ﬁ@e@anr%eg%‘g%lggéé{g [ ndég bet \’N(taen the frames. Next, inmagine

one smal | npgRgt sikdlsd fetoavEBEFicibhtmBerictic pdiviet eo dold the awxiliamtieanieda fromits
correspondi ng nagnet in the auxiliary frame. 25 This can happen, for

exanple, if tlterw?mxﬁ‘ainar y frame has been slight 'y twisted--t he magnitude of
on tdOf rane. - TwQnRaEHER orfl magtes bt BEERY BetEURET SACHERRSP' ( ONG)°
have di ffer gt 4t Le0aL RS uIdYeSa RN poRsibRC Atioiso ensusé thent at i ons not
auxiliary frame to be right over the primary frame, not only. at the locations close
to the bridges of the frameé, 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 auxihary f.rame have to match in both locations and orientations to the
magnets on the primary frame. This is not an easy task, especially because the
maghets 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 off 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



only adversely affects the coupling power of the auxiliary franme to the
primary 10 JAN 2005 -3 frame, but also creates an unpl easant outward
-appearance for the wearer, especially when the auxiliary framg g /ilhl ted
relative to the primary frane. It should be apparent fromthe foregoing that
there is a need for inproved nethods and apparatus to attach auxiliary
frames to primary frames so 5 that auxiliary frames can be easily, firnmy
and elegantly attached to primary franes. SUMMARY OF THE | NVENTI ON The
present invention provides nethods an@ -apparatus to easily, firmy 10 and
el egantly attach auxiliary franes to primary franmes, based on magnetic

menbers at .the bridge f SasanfGutivaMEsideeanbafornbereemes advant ages. For
exanpl e, i ﬁag}eegf{egg%ér\?g{ef/aé?@n%s support ??r attaching auxiliary franes to

primary fr %gige%ianptw}i,&,_th@h@ijiiwIﬂ;amais;ilmd)rdmi‘mﬂ@éhwfﬁpafb’tﬁﬁ”?- easier to blend

into the general design of franes, and itg‘r}gke t he a'é‘d lLary frames easily
£ B AR

appl i cabl e to 15t shéuldby appaemtdram the Rragai HE RARSY 1% one enbodi ment,

t he magnet at the auxiliary franme does.not . theyPemetisoat the
primary framﬁrcawdtm@h%ﬁ%qﬁr@ @Paﬁaﬁ’étPéﬁg@sﬁ%@&?ﬂg&ﬁF%ﬁigl grlyane. | nst ead, the
magnet. at the bridge. of ki Apdiyvf andBegshilp attathedeo pigayt at t he

pri mary fr&ﬂ@.a%&ﬁﬁgeégﬁa&%@é?emy FI)]I ang,% b}Zsed on the present

i nventi on, ﬁZB?ngseduces 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 arns of the franes. Wth the

TedneL s ar e e ess. consuUSEARYRETARIRPRNERORCL o, G R0, e o
lenses, maki ng tBEM,RA8kShvenfo Bitivities Hbehdda dall apparetus o iemsly, fiomdy

10 and elegantly attach auxiliary frames to primary frames, based on magnetic

members at the bridges of frames. The invention has numerous advantages. For
example, it creates a very strong support for attaching auxiliary frames to
primary frames, it is relatively easy 10 manufacture, it is easier to blend into the
general de;;igp of frames, and it makes the auxiliary frames easily applicable to

15 primary frames even with just one hand.

In one embodiment, the magnet at the auxiliary frame does not couple to
the magnet at the primary frame on the plane of the lenses or the frontal plane.
Instead, the magnet at the bridge of the auxiliary frame sits on the magnet at the
primary frame. Coupling at a different plane, based on the present invention,

20 reduces the difficulty in aligning the auxiliary frame over the primary frame, not
only at the locations close to the bridges of the frames, but also at the locations
cloge to the arms of the frames.

With the magnetic members at the bridges, there are many other
advantages. The magnets are much less congpicuous than magnets disposed on

25 the plane of lenses, making them easier to design 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



general style of frames. Gavity, instead of adversely affecting the
coupling of the auxiliary franes to the primary franmes, helps to keep them
together. Also, even if there are nore than one magnet at a brjdde 28i nce
the bridge 1is short the magnets are in close proximty. This reduces the
difficulty in 10 JAN 2005 -4 aligning the | ocations and the orientations of
the magnets in the auxiliary frane to those in the primary franme. In one
enbodi ment where soldering is required, one only has to sol der the bridge
to the retaining nechanisns holding the lenses. This requires four

sol dering steps for both the auxiliaT@'and primary frames: Two 5 for the
bridge at the primary frame to the two retaining ne hanL?nB n either end
of the bri gigaingmnd lécatiofsanditheobeitaimnsat thheagists 1N AF FUXTaRET I i t s

retai ning nechanisns. However, if th nets are : ﬁml es on the
arms of thto thost mhypﬁmamfrar@ﬁaelﬂmf@tf&%‘gﬁﬂ%“f %a?'?%fﬁn%‘%f% %ol deri ng
steps: Two for the bri t-fh ' . I diénd F&lding@hé Ringdsni ng
mechani sns°"% Rblyfhﬁtotfr?ééjeg?}f%ﬂ—é&gfgoglﬁét eu)ﬁg%xy |%1ry frama\fcio it??" t wo
retaining ¥ 0¥ steREfdr Dot then@xiliggchdnprenay famdseTwo
correspond?ﬁg}%ﬁ“ﬁsg?%lﬁrts\teﬁjghgérisngryrf ranme, and two for the retaining
mechagi SnsfdrGht BAge Kak¢ phmandiang witbe twaretsining Me¢hanSTE A GT frame.  Wth
nore soldering required, it is nore diff QRgtions and

) cult. to tcp%&%%
ori ent at i oesd of thedgidge,sand 180 ffor thabndasaidh ﬁ@HF}’a’b’ﬁ%‘% gIeTE M e assenbl ed
into the bridges, t bri dges of t ' fapxiliary franes
are nmade t HYEDHEITS | HOBRET ! ed?‘?%'%%rar}e E%eﬁ%r’ﬂﬂf@ { ¥n Miaria® b

ocess. anot her enbodi nent, both

Y7ot CRETOEGE Sengnabapes erbas cabmignin depcin ke et o
S GNi 11 Canblige b Aozhelrame SHkRWROCINHBREROIISAR (31 BFPHIFohs of & he
gﬁgﬂ?tﬁ;nhp é?@ﬁiﬁiﬁ&%@é&@%&%@% (ﬁ'éelf:ﬂg{i%ﬁﬁ, rt]vgrE)'ng{h\é 2By Moreover,
mechanisms to their corresponding arms for the primary frame, and two for the
retaining mechanisms to their correspohding short arms for the auxiliary frame.
With more-soldenng requifed, it is more difficult to match the locations and
orientations of magnets.
15 In om; 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 bndges are generated
fom 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 ez‘asi]y use one hand to attach an auxili;u-y frame onto a primary frame of the
present invention.

In one embodiment, a first frame of an eyeglass device includes 2 bndge

with a magnetic member, and two retaining mechanisms for supporting a pair of



in the curvatures of the bridges of the primary franes to the curvatures of
the bridges of the auxiliary frames. Not only is the present invention nore
el egant, easier to design, easier to 25 manufacture and nore securle [ANi{5
attachnment 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 enbodinent, a first franme of an eyeglass device includes a bridge wth
a magnetic nmenber, and two retaining nmechani sns for supporting a pair of 10
JAN 2005 -5 | enses. The retaining nec@gnisns defines a frontal plane, which
is the plane of the lenses, or the plane in front of the face of a wearer

of the eyegl ass device. The bridge connects,the two ret.alni pechani sm and
hol ds t hemi¢mget Bee retdinmg mbm%m%d?ﬁé‘ﬁﬁé%%‘fa] e’b‘%&é% tﬁ%g;lagtgiocal 'y coupl es

to anot her aﬁq?%nﬂg%gf ?@g@ﬁ; ﬁ%@%&tﬁtﬁe?réem Wardr %ﬁ@@%gﬁa@@ﬂ'@ﬁcd’he coupl i ng

can occur € second frane that is substantially

per pendi cul.gr to,the fr I Mbeanikzatyrddebldd themsegaher. fihgme i s
attached t %‘%ﬂc*gercgpn?cr?g&]ngtwggée@{ﬁ?g the location of the coupling, one of

the frames |s resttialeed: fHeomippwapteticdbywonelesstoraaptier Yé2RYI% he ot her frane.
The magnetic %enber at the bridge of 10 _the first frane af%@o‘gﬁin per manent
Magnets . |memberdehe bridgedifimecond fiemernghe cPP RS BRACAY 2 ASODY I'dge of the

first frame is in the shape of a.cayity.. : &b WR frdrRalsecond frane's

nmagnet i c~ mgpptbmwgﬁm?g'afi“ﬁﬂ{aﬁés %’ﬁé‘&é“@@ %e%%ngﬁugdgi on that can fit into

the cavity. |In y%enacﬁgélggrthgggggga FRte is Atfhe@ enttei firstfeamierDat tat he bri dge of
co I'S

the first f?léﬂ% es two separate pans, with each part being

adj acent t onEcdfonidiehe éipiihg)iong ofitefamesis resided EeBHECY'Pine can be the

rimary frame, and the first frane can_pe o .
P ’ downwards relative to the other frame. 'Jj%e magnetic'member at the bridge of

10 the first frame can be a permanent magnet.

* In another embodiment, the magnetic member at the bridge of the first
frame is in the shape of a cavity 5o as to receive the second frame's magnetic-
member, which is in the sh-ape of a protrusion that can fit into the cavity. Inyet
another embodiment, the magnetic member at the bridge of the first frame

15 comprises tw‘o 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 2
fiange 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 bndge.
Other aspects and advantages of the present invention will become
apparent from the following detailed description, which, when taken in

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

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

frst embodiment of the present invention.



the auxiliary franme. In one enbodi ment, the auxiliary frame further includes
a flange that extends fromthe bridge of the frame to further Segur B, Eurﬂbe
attachment 20 of the auxiliary frane to the primary frame. The flange can
generally be in the lateral or in the vertical direction relative to the
bridge. O her aspects and advantages of the present invention will becone
apparent fromthe followi ng detail ed description, which, when taken in
conjunction with the acconpanying drawi ngs illustrates by way of exanple the
25 principles of the invention, BRIEFgDESCRI PTON OF THE DRAWNGS FI G |
shows the top view of an auxiliary franme and a primary frane in a first

enbodi ment of the present invention..10:JA Sher® FI G 2 shows the front
view of the fir sFlCeRzhawaihpironEyvew %féﬁggé‘u[rﬁggt op view of the auxiliary

frame attached to the. primar R;?Eﬁhéﬂuiih ffiahsd ateacbedion®APNBRY he present
I nvention. FIG ﬁl(§.| Iﬁ!i’é’f"’tsér?%e%ptvke ridge aﬁgl_e of the first enbodi nent of

t he present%gslg Wﬁg%ﬁt%ﬂrboﬁh@m@ftﬁélp»%ﬁeﬂtﬁmanbpﬂ-vi' ew of the auxiliary frane

and the pri in a second enbodi nenf. of the HrdsByiention. FI G
6 shows the top pi@w Whstides thuhriidg'eeanglequé%héf‘f F‘é‘i&’ﬂ@g% géﬁ% Ptimary frane

I n the second enbodi nent of the present invention. 10 FIG 7 shows the front
vi ew of theinsestoonl enbodi ment. FIGS. 8-9A-B show enbodi nents of the present

i nvention where th ri dges, ing 1R by frane and greqnmasy §AMeF| GS. 10A-C
show an enbodi rreﬂgoﬁ ai%qg?boggﬁ%#gﬁbent i oln% th a hinge at the bridge.

in a second embodiment of the present invention.

FIG. 6 shows the top view of the auxiliary frame attached to the pnmary

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 anc_l a protrusion. | |
FIGS. 10A-C show an embodiment of the present invention with a hinge

at the bridge.

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

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

a primary frame in the present invention.
FIG. 13 shows an embodiment of the present invention with the bridge

20 including a vertical extension.
FIG. 14 shows an auxiliary frame with 2 vertical extension attached to 2

primary frame in the present invention.
FIG. 15 illustrates the bridge angle and the extension angle of the

i i 1 ridge.
embodiment of the present invention that has a vertical extension at the bridg

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

bridge of the awxliary frame includes a U-shaped structure having two arms.

Same numerals in FIGS. 1-16 are assigned to similar elements in all the

figures. Embodiments of the invention are discussed below with reference to

FIGS. 1-16. However, those skilled in the art will readily appreciate that the




15 FIG 1l shows an enbodi nent of the present invention wth the bridge

I ncluding lateral extensions. FIGS. 12A-B show an auxiliary frame with

| ateral extensions attached to a primary frame in the present |nv gtu@ .
FIG 13 shows an enbodi nent of the present invention with the bri'd 0
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

enbodi ment of the present invention that has a vertical extension at the
bridge. 25 FIG 16 shows another enb@di mrent of the present invention where
the bridge of the auxiliary frame includes a U shaped struature havi ng two
ar ns. ark &% $6 ansd fiporesiindor axplebatomnts in all
t he f|gupg@EHgﬁﬂgﬁpﬁéw%gbg?hfhgagﬁsgﬁ tion are d?gcussed bel ow wi t h
reference to., kG thé ifhEnti SV YETs beybrastheskirhitetiembodimentdr t wil | readily
appreci ate’t HEt the 10 JAN 2005 -7 detailed description given herein with
respect to these figures is for explanatory pur poses as the invention

ext ends beyond these ling PTI ON OF THE
INVENTION 5 FIG 1 P ﬁ%qmm an-auxiliary frame 102 and a
primary frame 1% llfg{’wfs lt}{cslfoﬁ‘iﬁ@wgrﬁf?mx; 10 framet 102 adegeimary faewet i on. I n

order %o better rate the present invention, many conponents are not
shown i n t hgyfih QUIrS: emfdRirAsh 1100 Af Yhef pregent in@entiore | IndudentadeHet ai ni ng

mechani sms, 106 and 108, a bridge 112, and a ma 14. The
retaining ritedene mrwpmwnt@m m@nsp%RmPQJFmaﬁH? P&aﬁvvfnelﬁggés)ﬁéﬁ& and 107,

and defines a frontal a " 206 arf 108he face of
a wearer of the @%wﬁaéhfr é821;hcéu%? §rét9§ur%|1ﬂ9&1ahﬁnfs h

a bridge 112, and a magnetic member 114. The retaining mechanisms support a

10 pair of auxiliary lenses, 105 and 107, and deﬁnes a frontal plane 110, which is
the plane in front of the face of a wearer of the embodiment 100. The bridge
112 connects the two retaining mechanisms and holds them together. The
magnetic member 114 at the bridge 112 of the auxiliary frame 102 magnetically
couples to anpther magnetic member 116 at the bridge 118 of the primary frame
15 104. In one embodiment, the magnetic member 114 of the auxiliary frame 1s
located in an extension, which extends slightly over and sits on the bridge of the
primary frame as shown in FIG. 3. Asan 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 more than 28 mm square. |
20 The primary frame 104 also includes two retaining mechanisms, 120 and
122, for supporting a pair of pn'mary 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 primary frame 104 is magnetically coupled to the auxiliary
frame 102, the auxiliary frame 102 is restricted from moving downwards relative

10 the primary frame 104. In one embodiment, one frame is restricted from



112 connects the two retaining nechani snms and hol ds themtogether. The
magneti c nenber 114 at the bridge 112 of the auxiliary frame 102
magnetically couples to another magnetic nmenber 116 at the hni dae|kl8 of
the primary franme 15 104. In one enbodi nent, the nmagnetic menber 114 of the
auxiliary frame is located in an extension, which extends slightly over and
sits on the bridge of the primary frane as shown in FIG 3. As an exanple,
the width 113 of the extension is about 10 mm In one enbodi nent, the
surface area of the bridge of the auxgliary frame is nore than 28 mm
square. 20 The primary franme 104 al so I ncludes two retaining nechanisns, 120

d 122, f . ti ' f ' | . The brid
118 at the mavPEAPyIPRLaes s Ay ORI HREIe b atadRAGR | (T2 P 120 and
122, and h .  rE . rechani sis, 120 ar
an e@%g@fﬁrﬁ@ ih %?tﬁﬁf@gﬁﬂ?x}t SEek R is rebi@cted fBdiAWSoVidpe front view o

the first nmenrt fary 25 frame 102 magnetically coupl ed

to the pri nggwmbiraimedRdthaviiclien uSto grasfiteyiselps the frame Wi tevattapkedstioown in t he
figures, due to the location of the nagnetic ' ne en the ‘Erimary

nenbers, .
frame 104 ithe otyndmmealThe esbasemant is bether iBustiatedinFIG: Aa%emg,ne&l e auxiliary
frame 102 is restrigcted from noyin rds rel ati rimary frame
104. I oneCWRHBRIPHERMIEIRRC IFR Sig gpf&mﬁﬁpgwrfag%\égbpl&%ﬁbggﬁ -8 m%vi ng
downwar ds . gr Ejaﬁ% I ' issdubaemedyt o the ot her
frame; in agzo:ti%{rhré}k%%cﬁ?rrent ,lhg'ng%ﬂcgﬁgrr{gé%qrﬁeaiﬂ?g{% from gnvi ng downwards

means that ferpéidictar t6liee frontglrplariet Y1.0. HED bsmohe sfecifiee thesngle ketwesphed to the

other frame. The enhancenent is better jllustrated in El CE%P 4. Tt'ﬁe magnetic 5
coupl i ng of thelceuplingrrurfaee Hhansthe frontel plage 11815 Aas the bridgs agele g sur f ace

150 o0 1%, B T ARy BROARBMANR Y darg oot ant
bet wegd perpendicular to the frontal plane 110 means that the bridge angle 132 is
approximately in the range of 135 degrees and 45 degrees. This range can
increase with stronger magnets due to the advancement in the magnet
technology. In another eﬁbodhncnt, 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 the primary 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 surface of each magnetic member has no

pumps, or is smooth. In the present invention, a bump is defined as a small



t he coupling surface 130 and the frontal plane 110 is defined as the bridge
angle 132. In one enbodi nent, the coupling surface 130 being substantially
10 perpendicular to the frontal plane 110 means that the bridge ahiyligN itf2 is
approximately in the range of 135 degrees and 45 degrees. This range can

I ncrease with stronger magnets due to the advancenent in the nmagnet

technol ogy. In another enbodinent, the bridge angle is I ess than 90 degrees,
but nore than 45 degrees. In yet another enbodinent, the bridge angle is
between 15 90 degrees and 75 degrees. .| n one enbodi nent, when the frames
are coupled, the orientation of the Cgupling surface 130 at the primary
frame is simlar to the orientation of the auxil.iar B%FﬁﬁPBQQgﬁﬁing surface
140, as show,iredrGhednaghatiaomiphing surérassdicaaneit urface of- each
magneti c nenber that is for magnetic, coupl i erAlgggnet i ¢ menber
is defined abaral(wagnetsiic agHbhity MErd NS qnsgggﬁ%aréﬁr(?ﬁgﬁ%ﬁrface 115. \Wen

the frames are coupledq, .the orj L Pls Rindtb 6izeE g ivadabcto reodehlyng surface of
t he magnet i QUMPHIET STH ZF“&’F&F ethgpﬂ%ﬂﬁ(gri/ fr; ame is substantially the sane as

the orientatjon of o}gﬁﬁgggﬂﬁﬁﬂd}e&gﬂm&n@i thamiagpetio Fourhas spreffeRli®c menber 116
at the primdfSPOPYaie’ "Matching the two orientations of 25 the magnetic
coupl i ng surdf, s enhances magnetic coupling between the two franes. To

further” enhance coupling between the t [ AESetid AeRB&s s di ment, the
magneti ¢ coupl i nglnget mberm@é&ﬁe%@}%\é‘%‘ge ﬁ{égjg%t}d &s no E%El?rpsaggr i s
smooth. In the present .inventi RUWRuiethstehihar theaffarpessarapitachgCst r uct ur e
or the magneRioyug mhtécgﬂ?r"}ngggr%%a rralg]gnetic menmber that is bigger than

10 microns qugﬂg?ﬁ%{ o thd Sl rdmistrsTEresn ootactn nstead of EF ha&reA? §h Al so,
e,

bunps are s ructures that, due to its mnut ' Lbwb SraBiR8Y O
randonly di gfgsing slfazes egontase AamBtEY e@@ﬁ%ﬁ%ﬁ"}%hégféggm?i ¢ coupl ing

surfac ? OOf a In a further embodiment, at least one of the magneti¢ members slightly

recedés from its coupling surface, for example by ten microns. The receding

prevents the magnetic members from touching each other when frames are -

i osed to the
coupled together. In one class of permanent magnets, if they are exp

i are
atmosphefe, corrosion can occur. To prevent corrosion, after the magnets

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 touch, as time goes by, the plating might be

chipped, exposing the underlying magnets. This embodiment reduces the chance

of corrosion by slightly receding at least one magnetic member from the coupling

20 surface so that even with plating, the plated magnetic surfaces would not be 1n

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

the magnetic members would be magnetically coupled, but not mechanically

i 1 led
coupled, with other parts on the coupling surfaces mechanically couple

together.

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

sun rays should be prevented from entering into the gap
the location of the

sunglasses, preferably,
between the primary lenses and the secondary lenses. Due to

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

auxiliary frames is substantially reduced.




5 magnet. In yet another enbodi nent, one of the magneti [
protrudes fromits coupling surface to ensure that? 3L;ﬁ Pﬁgb$;2nzglgrgly
attached together, the two magnetic members are in contact, instead @ /if}
other areas at the coupling surfaces in contact. Again thié enhances s
attachment of the two franes. 10 In a further enbodi ment, at |east one of
the magnetic menbers slightly recedes fromits coupling,surface for
exanpl e by ten microns. The receding prevents the nagnetic menbers from
touchi ng each other when franes are Qupled together. In one class of

per mmnent magnets, if they are exposég to the atnosphere, corrosion can

occur. To prevent corrosion, after the.magnets ' '
gt)ﬁnr)g;ﬁgpgi ng brllrdbesresﬁlﬁén\sﬁmf'?ra@éga%‘lﬂ"? ”ﬁﬁ@ﬁ%{% %35@%%%{"%%%2'[0 thetr
are plated. Every tine tntp% - RSt & : [

cg_rrespondi(’ﬁg‘Wﬁ%ﬁ%cﬁﬁ%gtﬁm{h&ﬁ%ﬁ%&s n%g goegﬁl@;%?g?ﬁgl gﬁgtmiﬂ;lgt Pn'mth be

o Dor st e e B et & monber {rom che
_ east one magnhetic menb

coupl i ng 20, sgHetia@Bupiing! Breitasewrnoftht maghetiq ﬁ!gmb?ﬁgsﬁlpﬁﬂﬁ%l‘eﬁﬁ%%@;qrtgmsw fe aces

}Nould not be in contact when the frang}s ar.e coupl e 499 R hen when

n(r)?rrems:cﬁ;ﬁilgda)uﬁ mdr,nbel‘tslhécdmg‘ﬁ. é‘i;it@a&ﬁ% ut of SRPE: epoﬁ%glﬁefl cgclroluz} l*ckgupl ed, but
_ oupl ed, . wi t : =] | i ’

tmralcPanlhcal !V%ﬁéﬂ?@&ﬂgﬁ%‘d@tﬁﬁma%&‘f% ﬁﬂehzﬂgi%ﬁsgrggglggﬁslegga?grLﬁSSZs S0

at the first epRo% IRRs (AORPAREW olthe frinmdh Fmmes] 5taref the abxiliarysun rays

shoul d be prevented fromentering into the ga b '
et ween _t
and the secpadangs irensaesnd BmbodimenhiBq efthe ilﬂgfﬁ;g@)tfh"(%\l\%“ F:lgf PE:I x:ﬂ%elrgnsfﬁe

tubst ant ?a?lwﬁéj%a{ggéi;e' Qé@h‘&e@g@?gﬁl LLIBLY 1 808r bR Prinfity BahRM 507 rames is

10 includes two separate parts, 154 and 156, with each part being 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 applicable to
bridges that are curved, as shown in FIG. 7. FIG. 6 shows the top view of the

15 auxiliary frame 165 attached to the primary frame 150 in the second embodiment
of the 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

20 same as the oricnfation 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 ¢nhances 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

25 attached together, the magnetic membérs 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 substanﬁal]y the same. Again this



In the present invention, a nmagnetic nenber can be a permanent nagnet or a
magneti zabl e el enent, such as iron or magneti zable stainless steel. In one

enbodi ment, a part is magnetizable if it can be attracted by a nmagngf jjjfor
magnetic coupling, at |least one of the magnetic menbers is a perhanent
magnet. 5 If both nenbers are pernmanent nagnets, 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 frane 150 and t he
auxiliary frame 165 in a second enbodi nent 180 of the present invention. In
this enbodi ment, the nagnetic nmenber atllt-he bridge 152 O the primary frane
150 10 includes two separate parts, 154 and 156, with eacgtgart bei ng

ﬁgjrrggrenfoaﬁg i%ﬁaﬁ%ﬁ atg&n(ﬁj{a‘ﬂ 8 flie o TRGHAN IS xEnudhorasiex EPFE! Phe nagnetic

dj acent to the retaini nq rrec(?atntihglghgig% and the
magnet i c rrenb&{e,ﬂﬁ{&ns%ﬁﬁqe(}ﬁigncﬁemd]’batsenhﬂt@elH@ PEAEY A g mechani sm 160.
This enablement I's applicable to b{liﬁg@es thg&ccﬁﬁ wheh allgdrasteswre i n FI G
7. FIG 6 showstehthef moph further apart ol 0% FFary frame ‘165 attached to the

primary franme 150 in the second e ' 1 EAlE b€ apypeadfidcei nvention. FIG 7
shows t he fromiswaélwcéf"efihﬁ%mggleo?%%mgén%g{&?lgnt 180I.M?n one. enbodi ment, when
coupl ed, _the orient {n'oﬁ ak ngrgg%nﬁﬂ%}ﬁidndlasrmalyﬁﬁmmamﬂqa gt he

auxi Iiar§/ frame couprli ghsu ace is substantially the. ,%Qmﬁgf’f&n%véhe
orientation of fh&BsEH thd paztspieshould be shear 136 2 AR Brvary f r ane
coupling surface, as in the first enbodi ment. Matching the orientations of

t he magneti c mwirbehan teoip@iées magnetic coupling between the two franes. In

yet another enbodi nent, enSet 0 Ja?n@ﬁgeetﬂecmambmrvsn@ﬁ‘gh@wh“protrudes
fromtheir correspdﬂg‘ﬁsnagrc}‘ﬁgpﬁ%‘ﬁg&é%r ace to ensur,e that m@egfﬁj e franes

are 25 attach%%d?ggﬁkmaé o chiify dgngrotrasivenEdFs shevy edBnYIRe ¢ |Estead of

ot her areas at e coupling surfaces in contact : [;mﬁ&?tzokhiﬁtms otrudes can
be both lrganberb'i-idgﬁlmmoﬁn@ﬁi'nawrﬁﬁm&rwﬁhé mAERERT A T he auxiliary frame with

the member nOtexam;')le the cavity is a ring, with the magnetic member lining the walls of the

ring. However, in other examples, the cavity can be a square or of other shapes.
FIG. SA shows the front ﬁcw of the bridge 204, with a magnetic protrusion

. . d
member 206 that fits into the magnetic cavity member 202. The protrusion an

1 ili into
15 the cavity further enhance the secunty of attachment of the auxiliary frame

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

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

1 1 ity. In another
coupled, at least a part of the protrusion fits nto the cavity

' 1 ets of
embodiment, both the cavity walls and the protrusion are permanent magn

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

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

i 18.
214 of the cavity 216; the cavity does not 20 all the way through the bridge 2

Different combinations are applicable. For example, the cavity 216152

25 magnetizable member, and the protrusion 212, not just its distal end, 15 2

permanent magnet. In another example, a permanent magnet 214 sits at the
bottom of the cavity 216, while the protrusion 2123s 2 magnetizable member.
| In vet another embodiment, both the cavity walls and the protrusion are

not permanent magnets, but the bridges include magnetic members such as those




directly opposite to that nmenber fromthe primary frame. The anmount of
protrusions fromthe two nenbers should be substantially the sane. gﬁh{] :
this enhances attachnment of the two frames. It is nmuch easier to natich N@b
orientations of the magnetic nmenbers when they are | ocated at the bridges,
I nstead of nuch further apart on the franes, especially when typically
frames are artistically curved, fitting the circunferential prole of a
typical face. 5 Although the present invention has only illustrated a
magneti c nenber wth only one or two p? ts, it should be clear that a
magneti c nenber can have nore than twd %érts. FI GS. 8-9A -B show

enbodi nents of the present invention where the bri dgedtsj i ncla,%ydﬁl{ﬁepavi ty and
a protrusi on.in BieGirsBosinahe sechad empodimeptsof ThePEOtTYBOH AT 815 S0 of & primary

frame, with a magnetic cavity, nengber 202, | ] Be ol avity is a
ring, with tHEPFRXFIEE SECURBhEdPe Fﬁt‘?ﬂ?‘ﬁ'&n?ﬂ%th\?\g}‘%lg&gf tﬁe rfr?t?%liv\ever, in

ot her exanpl L Vi ARy 04in B siplilacto theapesy shoRinG.  9A
shows t he fr?ﬁ*{m%r@v&ﬁ‘§f3“§%§ﬁ@%"§§é‘ﬁ’204, vﬁh a-magnetic protrusion nenber
206 that fitsy,iFIGooBhehaRANEsds ot harelty gomilittee w2p 2hrovgh therbiidassi on and 15 the

cavity further enhance the security of a tachnglt of the auxiliary frame
into the prinmary Jremeeembiodiroens, hapomapeRtme 1 PPESF M ring 202 is a

per manent nagnet . ile the pratrusi ' : ' £bamRAEnt206, or
vi ce versa. \Ra#pe HMEmoey Pl? sﬂuxgﬁg'af;r%“gyﬁﬁﬂgggbé?%?{oh fitsni nto the

cavity. In angf Esofﬂ%ﬂg%ggegneﬂhﬁ}ﬁ&m&a@v&ﬁy eitidrithe firstl of bhe seeand usi on are

per manent nmagnets site polarity. FIG 9B shows anat her enbodi nent
of the front ahodi@entshThe btidgerstghe primaty Famofirdge inalden2 £a8KM0 y and a

T s i enohd Bt ISt LR Sigiabpa 210 o
ggglsi nof 9o E‘li‘)’lF mggrg%l Ehte%@%ﬁ}@ B %&kﬁ{? %&ﬁ)cate@l aftfﬂeerlaﬁugee,dﬁmlmt- ions are
distributed apart for maximum mechanical strengths. For example, the magnetic
members can be located as in the second embodiment with the cavity and the.
protrusion docated at the cénter of the bridges, as in FIG. 9. As an example, the
protrusion is made of nickel-sitver, stainless steel or titanium, and is a rod that is
15 about 1 mm l‘ong and about 1.5 mm in diameter. '
FIGS. 10A-C show an embodiment 250 of an auxiliary frame of the
present invention with 2 hinge 251 at the bndge 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 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

7

of the bridge 265.
FIGS. 12A-B show the front view and the top view of the awxliary frame



25 magneti zabl e nenber, and the protrusion 212, not just its distal end, is
a permanent magnet. In another exanple, a permanent magnet 214 sitg; &ty tuma
bottom of the cavity 216, while the protrusion 212 is a magnetizabl e nenber
In yet anot her enbodi ment, both the cavity walls and the protrusion are not
per mmanent magnets, but the bridges include magnetic nenbers such as those 10
JAN 2005 -12 in the first or in the second enbodi nents. The protrusion and
the cavity further inprove the security in the attachnent of the auxiliary
frane to the primary frame. In this entf?di ment, again, the cavity can be
simlar to the cavity shown in FIG 9B ”where it does not have to go all

the way through the bridge. 5 In one enbodipent, the pri rrarr%.frgtér.re I ncl udes
one or nore wilyhetriazatensions stieched 408 pimanafTamei2d P yn theRRESTHENVGERY  one or

nor e per manent gnets. The nmagneti er.s _ar o l.Q1ei t her the
first or the %Egﬁlf wéﬁ'ﬁ%gﬂﬂﬁis .na?lFF@ tg_‘ratﬁfg%mﬁfy %ﬁ'j'é'g’pﬁ&rrgiro s%ff r gcr}rie further
includes a C%V{aﬁ,%q%ﬂ,cc}'{a%% ?{féh?(gﬂm H#hOnukR eatiRMbpcttioh 297,06 didgesedf t he

auxi liary f r amne. e nagn ers wth the protrusion and the cavity

are | ocated aferivheh PporidaDf theutetahiieg mdttmnisibof thd aapdinty frame andi mum
mechani cal strengths. For exanple, the magnetic nenbers can be.l ocated as
in the Secondpartibndf eemlatentlientenion.c v extensions Methenrestit HOIFPESEGE 8 at t he

t f the brid , i Fl G .9, : i i d
o Tl - o1 e e frame O theCprimgery Hrart g i I, Seadalifen PRI 31 @48 | 0 THOE
| mm | ong a“%ﬁa@w frime B b i AMEERiched I he Printly Eashomithone hivatli ment 250

raneg o e

of an auxiliary present invention with a hinge 251 at the
bri dge 253. Féven vhftiths eeisnsivite Toprevertanmadorn ieo thexweararsvisipanBewi th a

primary frame; FIGS. 10B-C show the front view and th p.pvi ew of the
auxi liary fraemensianserretslatiyelyistony Phﬁ?%/em‘?%qﬁ@?f’foa&d‘fﬁg‘ﬁéﬁ‘gﬁft“of having a
hinge g, that L g & Bod AR SanliHsdfilknctstHe Miblnes QY Pird boiige

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

invention where the flange 302 is vertical relative to the bridge. For sucha -
flange when the auxiliary ﬁmne 300 is attached to a primary frame, the bridge of
the primary frame is disposed between frontal plane and the flange, as shown in

15 FIG. 14. Agz‘xin, the vertical flange further restricts the separation of the
auxiliary frame from the primary frame after their attachment. Also the auxiliary
frame can still be easily attached to the primary frame with one hand even with
the vertical extension. In one embodiment, the length 304 of the extension 302
is about 1.5mm, 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
fiange, 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 Imm.

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 bridge 314. Inone



space for the auxiliary frame. FIG | 1 shows an enbodi nent 260 of an
auxiliary frame of the present invention with the bridge including a flange
that extends fromthe bridge of the frame to further secure the atfaphmgt
of the auxiliary frame to a primary frame. 25 This flange enhances
attachnment between the primary and the auxiliary franes, and can reduce the
gap between the two franes. In FIG 11, the flange includes two |ateral
extending parts, 261 and 263, each extending laterally fromone end of the
bridge 265. FIGS. 12A-B show the front léi ew and the top view of the
auxiliary frame 10 JAN 1005 - 13 with l*dteral extensions attached to a
primary frame 275 in the present invention,. W Bldeigtdeary frame is
attached to {he BriARibe dtanion aaglsdd betwgen > g%r%& ér'{eat?lai ni r§+g mechani sm of the
primary framg, such as the porti.on 277 &@tﬁﬁ%g@ﬁemefﬂmwﬁsantportiOn of
the retaining mecha@i Enshewvsithe bESEESIt AR Prane and a 5 portion of, one
| ateral extension. The gﬁtgn%o&g & WL fr@mtimdlwﬂestaﬁé-sg@ﬁﬂtsgflf%n of the
auxi liary f r avenfiooVNETs b ;7 ry ?rama atfter t _heir ?{ﬁt %rﬁggftheNote t hat
the auxiliary frame ngmﬁg ilsh aRe 36&sdrieyonetop #8HERE LB HHE pri nary frane with
one hand evSrOWRYREIHE “Exténsi ons. To preveéﬂt htnme%gﬁgﬁbmmuehm wearer's
vi sion, the i g@g@gpgwquﬁn@lﬁmevényn%%"? .“nFn’one enbodi nent, the length
281 of ah 10 extension i s about 1mm anglja}{? {Ath ekdgmst losatehet el ckness of
the bridge. . hEhilidrg fahmisclugesdRRSEPHENF of” an auxili ar fra[5v§43(1)19 of the
present invention where the fgn@ggﬁ)r%Qﬁnfgls,t‘hemeindnr%%Pfa FFENC3 e bri dge.
For such a - drimefgbe bheERPERE ATX T ary frame 300 isjgé%ﬁ:{@%j eh&h &npri mary
frame, the bri dq_g %fs 3686 HeiafRr3s2f Nore thag thei meBRES ween ‘frontal plane
and the flangg",c % own“Tn 15 FIG 14, LD ceddiff eMfdoliinent. I Enotfeer f ur t her
restricts the rgﬁpafcmdb@mbreﬁhmmepaﬁk‘?%?’% tPame fromthe p{)Lr B%e{rarre
after their attachment. Al so the 1] ] : e any magnetic member.

10 embodiment, the bottom 6n 354 abésHot include any magne

mbodiment, the bridge 360 of the primary fram

member, disposed ata location with the correct

e also includes 1ts

- polarity with respect 10

magnetic

the magnetic member of the auxiliary frame.

ili is
In the. embodiment shown in FIG. 16, when the awxliary frame 1 L
; - - c

d to the primary frame, the bridge 360 of the pnmary frame is sandwic

; - ypically, due to gravity, the

1 the arms of the U-shaped structure 350. T .
auxiliary frame is magnetically

ap between the bottom arm

betwee
magnetic member 356 at the top arm 352 of the
d to the brdge of the primary frame, witha g

couple - .
d the bridge of the primary frame. As an example, the bridge of the pnmary
. the thickness of the U-shaped

20 frame is steel, witha thickness of about 1 mm, and

bridge is about 4 mm.
1 is held
In one embodiment, each magnét 15 |
ame encapsulating 2 part, typically

- than
ignificant part, of the magnet. The size of cach magnet s shghtly larger
o orated into its housing on the

.1 its corresponding frame by 2

housing, which is the immediate area of the fr

the housing holding it. Each magnet is incorp

- the magnet in its housing, the magnet

frame through pressure insertion. To keep

1 ] teral
is shghtly larger than its housing. In one embodiment, at Jeast in one la

51 ing 3 as the
dimension, or one of the dimensions a housing holding its magnet, such

th 1 in size
diameter of a round magnet, slightly larger means that the difference 1n




frame can still be easily attached to the primary frame with one hand even
with the vertical extension. In one enbodi nent, the I ength 304 of the
extension 302 is about 1.5mm and its thickness is the thickness of H\tk;lhﬁs
bridge. 20 The width 306 of the bridge of the auxiliary frame can 'Be" W' %r
than the w dth 308 of the bridge of the primary frane. As an exanple, with
the vertical flange, -when the auxiliary frame is attached to the primary
frame, there can be a gap 3 10 between the extension and the bridge of the
primary frane, as shown in FIG 15, In g@ne enbodinent, the gap is about |
mm 25 FIG 15 also illustrates the bridge "angl e 314 and an extension angle
312 of the enbodi nent of the present jnventi\(l)él t hat has %%chr;scal
extensi on at tbevechithaipegnet andHhs hentiegiis peRYEEN THTORAH Y BT ange, t he
bridge angle 314 is betwee out 30 degr geﬁﬁfacérbﬁ ext ensi on
angle 312 is defi néﬂan‘é@etﬁ&%f"& "gﬁf%eegr??tﬂ?\eeﬁg retjf]?%g?gﬁ ange@p?;ozéand t he
bridge 314. In gne 10, JAN 4- | cornBg. dRfrmapsatoaregmate i s

bet ween 45 dedf E‘agﬁaai%g% e%?%gcsten@?}%wlggﬁ?}lqm the brigdge_s of yet anot her
embodi ment  of Fm%&ﬁﬁ#é'seeniwma 06 thebreespetties bousihgs, Smier@ngdhs [iary frame
i ncludes a U-shaped-structure 350 having two armsa 31 2 and 354etone on top
and ' oneg on tdageﬁmp&mﬁsmleptdwe@gbmirﬂﬁj@gsé@ngert“f% HPIAHEE P TRE™ | n one

enbodi ment, the magnetic nmenber at the .auxiliar | ChdiERS tWo
separate part Sanhemere sarothat the Bterseenpne eS%%t%e)eﬁrr]afr%nog e U—shgped
structure; for, examle..th arAferin 1206 $Harp Gorndss weittdslopihg member 356
at the arm 352&9@?‘%?@%2&%’%&5 3§'?€gnd 358, each a _furt heLei ncl ude

more than one RERdkOF.a Megienistigalied dnaits botoug theengh PIESHABIEETIORT
enmbodi nent, the bottom arm 354 does npt jncl ude a@}{g%??@&ﬂxa%fg?m?r’ its yet

frame al so i ncdlogpisg comers guide the magnet nto its housing.

10 buffing.

" Magnets used in this invention are selected to have sufficient magnetic
power to couple the framgs together. In one embodiment, the magnetic field
strength of each magnet is between 2500 and 3500 gauss; in another, the field
strength is more than 2500 gauss, but Jess 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 1 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
different ways. For example, the vertical flange can be combined with the lateral
flanges. The hinge can be combined with the lateral flangec. 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 technigues.

25 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



anot her enbodi nent, the bridge 360 of the primary with respect to nagnetic
menber, disposed at a location with the correct polarity wP the,na?ﬂgyip
menber of the auxiliary frame. In the.. enbodi nent shown in FIG TG, h
the auxiliary frane is 15 attached to the primary sandwi ched frane, the
bridge 360 of the primary frane is between the arns of the U shaped
structure 350. Typically, due to gravity, the frame is magnetically
magneti ¢ nenber 356 at the top arm 352 qf the auxiliary coupled to the

bridge of the primary frame, with a gap Bet ween the bottomarm and the
bridge of the primary frane. As an exanple, the bridge of the primary 20

frane is steethe aji ffoma considuasenoidiusspecificationgr piaeticeipd them¥RH©Ss of t he

U shaped Dbri i §,about. 4 mm ,In.o enbadi nent, .each net i.s held in
its correspon%gﬁ@“%rhé%“'bv ‘%'“IWQEQFIWS&WF C‘irl{go"tar{‘g "1"&1?8@@?&%?@%3 f the
frame encaps i s [ [WelaTI ¥ af k47 gnet .
The size of gggﬁbﬁggﬁ%ga'EWE%Pgﬂ??i&¥§?g@fh?ﬁgﬁf%@?ﬁgmﬁgﬁg?ﬁ uﬁ%%ﬁ?ﬁg it.
Each magnet iy thedeligwingiRiind. nto its housing on the 2 the magnet frame

t hrough pressure insertion. To keep the magnet in its housing, is slightly

| arger than its housing. In one enbodiment, at least in one lateral such as
the dinension, or one of the dinensions a housing holding its magnet,

di aneter of a round magnet, slightly larger nmeans that the difference in
size 10 JAN 2005 -15 between the magnet and the housing is between 5 m crons
and 180 mcrons. In another enbodi ment, the edges of the magnetic coupling
surface of each nagnet are chanfered to renove any sharp corners. |If magnets
are plated



after they have been installed into their respective' housings, chanferring
the 5 edges inproves step coverage in plating. In other words, pl@qgmgmgn a
magnet can be nore snooth at the intersection between the nagnet and Its
housi ng through chanferring. Al so, chanferring replaces sharp corners with
sloping corners. If a magnet is installed into its housing through pressure
insertion, the slopping corners guide'the magnet into its housing. One way
to chanfer is by 10 buffing. Magnets used in this invention are selected to
have suiN THROE A#MBetic power to couple the frames together. In one

enbodi nment, the magnetic field strength of each nagnet is between 2500 and
3500 gauss; in another, the field strength is nore than 2500 gauss, but

| ess than 6000 gauss. In one enbodi nent, 15 each magnet has a magnetic
coupling surface of nore than 14 mm square and a thickness of nore than 1
mm | n janot We}@gﬁﬁ’sd&é%toongﬁﬁﬂ magnet has a magnetic coupling surface of
at least 14 mm” Square and th?ckness of nore than 2 mm In yet another
enbodi nment , ch. magnet has a magnetic coupling surface of at |east 28 mm
square and éﬁﬁﬁi wglugingnpre than 1 nm 20 Different embodinents in the
present invention can be conbined in different ways. For exanple, the
vertical flange cwo rbrintigguinectadisws fir supeortiag arpalr of tdnasrgesd ddiendh R@RtLan be
conbined with the latersl flanges. Al so, it should be obvious to those
skilleghhg the art the methods to build each enbodi nent. This specification
will nbt further describe different fabrication techniques. 25 Note that the
different types of pridges as descri bed,. indiviﬂuallg is a different

embodi ment of t he Wid8s SARNGCHDS Hiei thie, elagning masiRpsmepnd holding the twaxi | i ary
frames and different forms of primary franes, individually, is also a

di f f er esthiningmhexdianiemt tapfethdneandr esent i nvention. G her enbodi nents of the
invention wll be apparent to those skilled in 10 JAN 2005

a magnetic member at the bridge for magnetically coupling to another magnetic
member at the bridge of a second frame;
wherein;
the brid:ge of the first frame includes a cavity to receive a protrusion at the
bridge of the second frame so as to further secure the attachment of the two frames when
coupled; and

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



-16 the an froma consideration of this specification or practice of the |

invention disclosed herein. It is intended that the specification and
exanpl es be considered as exenplary only, with the true scope and spirit of
the invention being indicated by the following clainms. -17 I N THE CLARM i
1. An eyegl ass device conpri sing: a_{'_r st franme including two retaining
mechani snms for supporting a.pair~of lenses, and defining a frontal plane, a
bri dgé-conﬁ@cq}’ﬁﬁ'@sstqlfé”cte\ﬁg TF%&giI%Fﬁaém cvilhéb’?l?”sl'ns and hol ding the two

retai ning mechani sns together, and a magnetic nenber at the bridge for
magnet i cal kye 6QUARIBGS dnandiarhErmmighetouplediortberecand {iBen PGS 6f a second
frame; wherein: the bridge of the first franme includes a cavity to receive
a protrusiop at the bridge of the second frame so as to further secure the
at t ac RRER{Y grfth‘én wo frames when coupled; and when the two franes are

secured together, due to the | ocatiops of the magnet] f the
frames is rtbemagoetisomemben 1ol ﬂ’@"a}ﬁ&/\ﬁ%? H? REMAPTI L aﬁgetﬁﬁg}% gc,[oﬁglreﬁg ((r?gﬂie 2.
An eyegl ass device as recited in Claim1l wherein: the nagnetic nenber at the
bri dggeQfnd Henéd mapndiican@nbe, which fea magidigablamgmbehe second frame's magnetic
menber 1s at |east a part of the protrusion. 10 JAN 2005 -18- 3. An eyegl ass
device as recited in Caiml wherein:

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 of lenses 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 t0 receive a protrusion at the

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

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

magnetic members, one of the frames s restricted from moving downwards relative to the

coupled; |
other frame.

5. An eyeglass device as recited in Claim 4 wherein:

the magnetic member at the bridge of the second frame is at least a part of the

protrusion,

the magnetic member at the bridge of the first frame is in the cavity, and
|
|




the first frame is an auxiliary frame to be coupled to the second frane,
which is a primary frame; and the magnetic nenber at the auxiliary frame is
a permanent nagnet to be coupled to the second frane's magneti \nmﬁﬁéﬁ
which is a magnetizabl e nenber. 4. An eyegl ass device conprising: a bridge
configured to connect two retaining nmechani smand hold themtogether, with
the two nechani sns for supporting a pal*‘of | enses of a first franme and
def i nibng aAfreyaglats qevarpes remdd an Ghgned ivchenember at the bridge for
magnetical Iy coupling to another nagnetic nenmber at the bridge of a second

frame; whepgl fﬁ}tstf]ﬂ?sng ggagxgi;ar){ﬁﬁné g 6d %Ju;o%%'tmé%eu&%f@meawmw {9 receive a

protrusion at e secon rame so as to further secure the
attachnment of the two franes when coupled; such that when the two franes
are sé@@ﬂ@dﬁ%fﬁ@'é’mﬁer, due to the location of the magnetic nenbers, one of
the frames is restricted fromnoving dowwards relative to the other frane,

5. An eyeghi@ssagevic renitier e tetagdlinry fldntd Wajemhareai magidieo bagogiledtamteber  at
the bridge of the first frarre |s in the cavity, and the magnetic nmenber at

the brid of { he se ondf t of the protrusion. -19-
6. Answggl SdBEE CH?"?’ 15%@ aR%v{,ﬂ%?Eeeirn the first frame is an
auxiliary franme to be coupl ed to the second frame, which is a primary

frame; and the nmagnetic nenber at the auxiliary frame is a pernmanent magnet
to be coupled to the second frane's magnetic nmenber, which is a

magneti zabl g, BRONGE device AreEVRIh TIEmd@WwE&eias recited in Caim4 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 pnmary 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.

8. An eveglass device comprising:
an auxiliary frame including
two retaining mechanisms for supporting a pair of lenses, and defining a frontal
plane,
a bridge connecting the two retaining mecharysms and holding them together,
and
a magnetic member at the bridge; and
a primary frame including
two retaining mechanisms for supporting a pair of lenses,

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




the bridge of the auxiliary frame further includes a flange that extends
fromthe bridge of the frame to further secure the attachment of the 2N 2005
auxiliary frame to the primary frane; and the flange includes a verticg}
extension, extending vertically fromthe bridge; such that when the two
frames are secured together, the bridge of the primary frame is disposed
between frontal plane and at |east a poftion of the extension. 8. An
eyegl@ss device conprising: an auxiliary franme including two retaining
mechani snms for supporting a pair of |lenses, and defining a frontal plane, a
bri dge connecti agnﬁitga&ié WRibet Aitht BEdFRRR ankaaRa kN codpingditathetthegnetioget her

and a magnetic nentfer at the bridge; and a primary frane including two
retai ni ng mechani.sns for su por ing a pair of |enses, a bridge connecting

t he tREMOET &l thf RGOAEE ﬁ@gwﬁra tFMol di ng them together, -20 and a magnetic
menber at the bridge for magnetically coupling to the magnetic nenber at
the bri dge vaferdileheshnidgkiodithe finsefreme wichides A ca¥iey torbesgee dProtmeioniat die fr ane
includes a cavity to receive a protrusion at the bridge of the second frane

>0 as\i’_at%.g%é‘ gﬁt@ggé\%o%?%n?e % t%tfﬁﬁﬁé}%gmre e z%}tﬁ%hﬁ‘n‘éﬂ dmReBSo BRges waewpl ed; such

t hat ranes are secured together, due to the |location of the
magneti c nenbers, the auxiliary frame is restricted from novi ng downwar ds
rel aticoepled the primary frane. 9. An eyeglass device as recited in Claim8
wherein the magnetic nmenber at the bridge

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 frame to the primary frame; and
the flange includes a vertical extension, extending verticaily 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 retatning mechanisms for supporting a pair of lenses, and defining a frontal



of the auxiliary frame is a permanent magnet. 10. An eyegl ass device as
recited in Caim8 wherein: the bridge of the auxiliary frame further
includes a flange that extends fromthe bridge of the frane to T!Wiﬁhhﬁﬂﬁ
secure the attachnment of the auxiliary frame to the primary frame; and the
flange includes a vertical extension, extending vertically fromthe bridge;
such tlgr?'t when the two frames are sectdld together, the bridge of the

pri ma‘?y frame is di sposed between frontal plane and at | east a portion of
the extension. H An eyeglass device conprising: a primary franme including
two retaini ng medmdpt somnekcong Siepporrtiaighgemeiiafis0f, angMoREng wBeh Wekthed ng a
frontal 10 JAN 2005 plane, and -21 a bridge connecting the two retaining
mechagygsns, and hol ding themtogether, a first magnetic nenber at the bridge
for magnetically coupling to a second nmagnetic nenber at the bridge of an
auxiliary frane; t%‘?,herei n.the bridge of the primary frane includes a cavity
to receive a prti}dENEHE Member #ythe gadest fof mageghically equpling tme sewnds to
further secure the attachment of the two frames when coupled; such that

when tagndtisemémiberes tay iidpefmAduiiRa9tiigfe, due to the location of the
magneti c nenbers, the auxiliary frame is restricted from novi ng downwar ds

relative t nd nar rane. 12. An | ass. device as recited in Claim
11, wherei ﬁgh%?ﬁ}?r}et}%r@géa%ﬁhetw% iameé‘?cs‘}/df%?&r?éwfyutrotrﬁ%qmi heleenat theange
that extends fromthe bridge of the frame to further secure the attachnent
of t heriganaf the gyxiizry fameosa 4sdo ferithessgeufe themitactmoent phitheftivarfpendsnehardes a
vertical extension, extending vertically fromthe bridge;

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




mechani snms for supporting a pair of

frontal pl : 0.,JAN 2005 .- 22- a-#gnetic nmber at the brjdge for
magnet i cal ?3](? 2 n%g?ﬁ#énbteﬁma%eggg%et tzoé "E&P?t%@ﬁy Pﬁ@qﬁgitﬁééﬁé%t aapaﬂe%é)‘ﬁﬁ frane,
as to attach the two franmes together; wherein: the magnetic nenber at
bri dgériege ehesdcond frameasteas ® attach dwadolfyadiacpsthetlge at | east fromthe front
to prevent the magnetic nmenber from being visible fromthe front when
frame is beiHageiorn; and when the two franmes are secured together, the
the bridge of the second frane at a surface
not parallel to the frontal &ilsane. 14. An eyegl ass device as recited in

3 therhridge of thedarbly Bame tsogeloped by thedrdggnet i ¢
menber is coupled to the bridge of the second frame horizontally. 15. An
eyegl atlagidiim eheclvomrtd prevgnt tha nfdgnetic MERBE & beilh Neksil M8 oFELRIRI Whe
mechani sms for supporting a pair of |enses, and defining a frontal p?ane, a
bridg ty . retai ni ng mechani sns and hol ding the two
ret ai ﬁ?ﬁgmngghﬂae%%s&r{g&f%}é%t her, and a nagnetic nenber at the bridge for
magnetically coupling to at |east a part of the bridge of a second frane,
so as to attach Whta thepve framss aresgenrhe togettteer tBe magnetic member is coupled to

magnetic nmenber is coupled to

claim 13, wher ei'f¢ MiR8REHCHRED

such that when the two franes are secured together, the bridge of the
primary frame is disposed between frontal plane and at |east a portion of
the extension. 13. An eyegl ass device conprising: a bridge configufedMtidl5
connect two retaining mechanismand hold themtogether, with the two

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 brid ge 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

| enses of a first franme and defining a

t he

t he

SO




the magnetic nmenber at the bridge of the first frame is enclosed by the
bridge at least fromthe front to prevent the magnetic nmenber from being
visible fromthe front when 10 JAN 2005 the frane is being worn; andl-28 (i}
when the two franmes are secured together, the magnetic nenber is coupled to
the bridge of the second frane at a surface not parallel to the frontal

pl anethe HameAR bBHEAARSaEVI C€ as reci t&% in claim 15, wherein: the bridge of
t he second frane~al so’ i ncl udes a nmagnetic nenber; and when the two franes
are secured together, the two magnetic nenbers are coupled horizontally.
17. An eyegql ass elitketvae fiames tredesureagiethed, Shaumegritio ndmebdrily sdupledatge i s an
auxiliary franme to be coupled to the second frame, which is a primry

f1 ameihelfidgdof eyagtansfitaviace safict 6l badid fo Batdhd jiaeer o n the first frame
is aprimry frane to be coupled to the second frane, which is an auxiliary
frame. 19. An eyegl ass device conprising: a first frame including two
retai ni ng nechani sns for supporting a pair of |enses, and defining a frontal
pl ane, a bridge connecting the two retaining nmechani sns and hol di ng the two
retai hbng Aecyspiasnieviegstrbered imodinal Sagingtihc nmenber at the bridge for
magnetically coupling to at |east a portion of the bridge of a second

frame: 10 %2005 Sheob iRl 240 WALk DSnda0id F3IRS, 21§ Secured together,

t he magneti c ne 'S coup

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 frame is a primary frame to

be coupled to the second frame, which is an auxiliary frame.

19.  An eyeglass device comprising:
a first frame including

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

plane,

a bridge connecting the two retaining mechanisms and holding the two

retaining mechanisms together, and

a magnetic member at the bridge for magnetically coupling to at least a portion

of the bridge of a second frame;




the bridge of the second frane at a surface not parallel to the frontal

pl ane; and due to the |ocation of the magnetic nmenber with respect to the
bridge of the second frane, one of the frames is restricted from rdviANg{(}
downwards relative to the other frame. 20. An eyeglass device as recited in
claim19, wherein: the bridge of the second frane al so includes a magnetic
nmenber; anghcwiign: the two franes are sdar ed together, the two nmagnetic
menbers are coupled horizontally. 21. An eyegl ass device as recited in

Clai m 19 wherein, the fi f ' i1 f t led to th
Second frame, wiPERIedE T hal sotiidoBdht I HyubREhehBer R EOBaTEc i Coa

Caim19 wherein the first frame is a primary frane to be coupled to the
secortie bridgeof tkisetpriddraame zbdurface yotfpasatie! to-ths fizdtal planeyeadl ass devi ce
conprising: a first frame including two retaining nechani sns for supporting

a pair of |ensegye &'he UthatiBh BPtHR mdghetid MlemBbaRRh réspbetitd gke Erdtestitheg the two
retaining nmechani sns and holding the two retaining nmechani sns together, and

a magneti c.nmenber t he bridge.for .magnet.i cally coupling to,anot her

0N e SR S htp BEmet st irc 84 SBRERGVInE e Ot e b g OB Nl ea, che
two frames are attached together, and due to the |ocations of the nagnetic
menbefrane.one of the frames is restricted fromnoving downwards relative to
the other frame. 24. An eyeglass device as recited in claim23 wherein the

coupling occurs at a coupling surface on the second frane that is
substantially perpendicular to the frontal plane.

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

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 pnimary frame to

be coupled to the second frame, which is an auxiliary frame.
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25. An eyegl ass device as recited in claim24 wherein the angle between the
coupling surface and the frontal plane is approximately between 135 degrees
and 45 degrees. 26. An eyegl ass device as recited in clai m24 whéreiN e
two frames are coupled, the orientati of the magnetic nmenber of the frane
is substantially the sane as the oriefitation of the magnetic nenber of the
second frane at the coupling surface. 27. An eyeglass device as recited in
cl ai m 24 wWBdr ei An eypglass desicefcomprisingc| udes a first-frame coupling surface;
and the magnetic mer .of the first slightly protrudes fromthe first-frame
coupling surfacgrﬁlenfalﬂ‘élgdwggnetic coupling when the two franes are

coupl ed. 28. AntwyR#iAnS rtR%hsiSma fors@FpdrAl A Paif bfleAtedJanthRfiRidy At | east one
magnetic menber slightly recedes fromthe coupling surface so that the two
magnetic frentebpleneragnetical |y, but not mechanical |y coupl ed, when the two

f 10 JAN.2005 - 26. d t her. 29. A | devi
el ted Tn clal AUsASuRuPERiE PRLRE e enaits ARURITRE TEME, (hat i s ror

nmagneti ¢ CRidhingIndcRamifal Ripethet@gaet i ¢ menber is defined as a magnetic
coupling surface; and the magnetic coupling surface of each nagnetic nenber

has no bunps t oa magheticmembenyitithegbrivigelermmagreticaliyocoupling t an@ther An eyegl ass
device as recited in clai,m?24 Wn?rei n. .the surface of the permnent magnet

that is foMagReiitarsmber s pic brisler 6 aseronRd faMeagnet i ¢ menber is defined as a

magneti c coupl i BighSHAARER colPIRd [thE (oSl BEReLire WS B RICE, HARL S EheSUT f aCe
are chanferred to renove any sharp coners.

locations of the magnetic members, one of the frames is restricted from moving

downwards relative to the other frame.

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

25.  Aneyeglass device as recited in claim 24 wherein the angle between the
coupling surface and the frontal plane is approximately between 135 degrees and 45

degrees.

26.  Aneyeglass device as recited in claim 24 wherein the two frames are

coupled, the orientation of the magnetic member of the frame is substantially the

same as the orientation of the magnetic member of the second frame at the coupling
surface.

27.  Aneyeglass device as recited in claim 24 wherein:
the first frame includes a first-frame coupling surface; and
the magnetic member of the first slightly protrudes from the first-frame

coupling surface to enhance magnetic coupling when the two frames are coupled.

28. An eyeglass device as recited in claim 24 wherein at least one magnetic
member slightly recedes from the coupling surface so that the two magnetic

members magnetically, but not mechanically coupled, when the two frames are



*.31. An eyeglass device as recited in claim24 wherein: the nagnetic nenber
at the bridge of the first franme is a permanent magnet; the pern‘? en#hg
. magnet has a magnetic field strength of at |east 2500 gauss; the BéP Wént
“magnet has a magnetic coupling surface,s which is the surface the magnet
magnetically couples to the magneti c nenber of the second franme; the
magneti c coupling surface has a surface area of nore than 14 nmm square; and
the hei ght “@Pled8epfbemnent nagnet is nore than 1 mm 32. An eyegl ass devi ce
as recited in claim?23 wherein the magnetic nmenber at the bridge of the
first frame is a permanent magnet. 33. An eyegl ass device as recited in
cl ai m 25 wper ei An dybglapaieviveas redied iretlains 2pahtiedd:| y encapsul ated by a
housing in the first.  frame; and the sjze of the permanent nagnet is
slightly I arger thersirfageef cach magnpetiqyaempey fhat g fogmagagtis cquplipg &0 angther 5

32 2005 - BHEAGR thimrds FERR e O ot e celmd T 55 nerein the

magneti ¢ menber titmagndtc bonplag soffadeed chell mbgrhetiamemiser has Ao bantps 4o t 0 recei ve
the second frame's nmagentic nenber, which protrudes fromthe nmenber, with
at |east acpinee equpling bgiwsen the 0 frames; i ng into the cavity. 35. An eyegl ass
device as recited in claim23 wherein the magnetic nenber at the bridge of
the first frame conprises two separate parts, with each part being adjacent
to one of 8he reAmeysghys deviboas recited idGlaiAr24eyiegéiass device as recited in
claim 23 wherein the bridge of the first franme further includes a cavity to
recei ve a pr ot r theisyrfaeg ofithe permagget magnehbiakis dgfrfgagnetic coupling to another

magnetic member is defined as a magnetic coupling surface; and
the edges of the magnetic coupling surface are chamferred to remove any

sharp comners.

31 An eyeglass device as recited in claim 24 wherein:
the magnetic member 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 coupling surface, which is the surface
the magnet magnetically 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.

32.  An eyeglass device as recited in claim 23 wherein the magnetic member at

the bridge of the first frame is a permanent magnet.

33. An eyeglass device as recited in claim 25 wherein:

the permanent magnet is partially encapsulated by a housing in the first
frame; and

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

holding the magnet.



-frame so as to further secure the attachnent of the two franes when coupl ed.
37. An eyegl ass device as recited in claim36 wherein: the first frane is an
auxiliary frame to be coupled to the second frame, which is a pripgryN jj05
“frame; and the magnetic menber at the_ auxiliary frane is a pernanent nagnet
to be coupled to the second franes nmagneti c nenber, which is a nmagnetizabl e
menber. 38. An eyegl ass device as recited in claim23 wherein: the bridge of
the first Bfane Aneyagiass denicqerascitpdinglmmed whareln ths magnsiic seemkes 2t ar ns;  and
t he 'magnet 1[}{% %E’th%tﬁrgtkﬁaxﬂé {sﬁﬁ afclé@i to' réc %est'ﬂ?%gc% Al as%%a gne of the
arns; such that "magneti c coupling occurs en & br i ge o e second frane
IS sandw glftheR)eiMEIRProtildesiitdr g mbmberd méthap kdstsd pamcéftheproddsioAn eyegl ass
device as recited in claim23 wherein the first frame is an auxiliary frame
t o recei vefitting isdbagavityane, which is a primary frame. 40. An eyegl ass
device as recited in claim39 wherein the bridge of the auxiliary frane

i ncl udes a hinge so that the auxiliary frane can be fol ded. 10 JAN 2005 -28
41. An eyeghass AdaNeslasPdeviceGis r@stell in Elainh 03 Mdetitetheintaghbc fegibet aic menber at
the bridge of the auxiliary frame conprises two separate parts, wth each
part bei ngtheduidge ehthetfrsifimme ecomprises sve paparnic pastshwithsaeh parbbeing, eyegl ass
devi ce as r§ci Eﬁi I n cf11$| mt3i9. Wnergi n the auxiliary frame further includes
a fl ange t AARCEX ML PO HEE S ags%?' the frame to further secure the
attachnment of the auxiliary frame to the primary frane. 43. An eyegl ass
device as recited in claim42 wherein the flange includes two |ateral

ext ensi ons 36.eac Anesyeglash dayidezs secited yn ¢lpisn? d whersirithebridpe obihie digat;

frame further 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.

37.  Aneyeglass device as recited in claim 36 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 frames magnetic member, which is a magnetizable member.

38.  Aneyeglass device as recited in claim 23 wherein:

the bridge of the first frame further includes a U-shaped structure having two
arms; and

the magnetic member at the first frame is disposed at least on one of the
arms;

such that magnetic coupling occurs when the bridge of the second frame is

sandwiched between the arms of the U-shaped structure.

39. An eyeglass device as recited in claim 23 wherein the first frame is an

auxiliary frame to receive the second frame, which is a primary frame.

40. An eyeglass device as recited in claim 39 wherein the bridge of the auxiliary

frame includes a hinge so that the auxiliary frame can be folded.




~.such that when the auxiliary franme is attached to the primary frang,

portion of each retaining nmechanismof the primary frane is dlspb&éﬁkzma

. between a portion of a retaining nechanismof the auxiliary frame and a
‘portion of one |ateral extension. 44._ An eyeglass device as recited in claim
42 wherein the flange includes a vertical extension, extending vertically
fromthe bridge; such that when the auxiliary franme is attached to the

plrl mar y L rdbe, tAReYsglassdevies asmeitadin elpim wr%hﬁéelpéhecméﬁb’éléd"m%bn frontal
oot e | i RS by heBAiaf rale b SR RERe faus W ERbATBMEL T€ 70

is w der thdjacenbe> oviedifhhofetdihiag dcgdsmd. t he prinmary frane so that when the

auxiliary frame is attached to the primary frame, there can be a gap between
the flange and the bridge of the primary frame. 46. An eyeglass device as

reci ted | nygl ai Myt HSl G5k NShAD o WALRT e A RRL AuRPD! € W LI

t he brldge of t lary fFame, - suc at 't extensi on ang I s between

45 and 1351rﬁﬁﬁkﬁeﬂm§athaMtﬁmqﬂo@smedﬁMgeefmerﬁmmﬁbﬁmheas&mrdgﬁ connecting
two retaining mechani smand hol ding themtogether, wth the two nmechani sns
support i ngataacbmem@ﬁmcewghgyéfwmuth%pnmm@m%nd 10 JAN 2005 -29 a nmgnetic
menber at the bridge for magnetically coupling to another magnetic nenber
at the bridge of a second frame; such that: the two retaining nmechani snms

defines a f30nt ah dqykglass dexiid asheited duphieg 42 hercinthe flaagemchides atd ached
together, and due to the |ocation of the magnetic nenbers, one of the

frames is hissalextansipnsregeh pponding trsaralhafraa Oﬁeépélof‘é}’@ bridgehe ot her frarme.

such that when the auxiliary frame is attached to the primary frame, a portion
of each retaining mechanism of the primary frame is disposed between a portion of a

retaining mechanism of the auxiliary frame and a portion of one lateral extension.

44, An eyeglass device as recited in claim 42 wherein the flange includes a
vertical extension, extending vertically from the bridge;

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

of the extension.

45.  An eyeglass device as recited in claim 44 wherein the width of the bridge of
the auxiliary frame is wider than the width of the bridge of the primary frame so that
when the auxiliary frame is attached to the primary frame, there can be a gap

between the flange and the bridge of the primary frame.

46.  An eyeglass device as recited in claim 44 wherein the extension subtends an
extension angle with the bridge of the auxiliary frame, such that the extension angle

is between 45 and 135 degrees.

47.  An eyeglass device comprising:
a bridge connecting two retaining mechanism and holding them together,

with the two mechanisms supporting a pair of lenses of a first frame; and



-.48. An eyegl ass device as recited in claim47 wherein the coupling occurs at
a coupling surface on the second frame that is substantially perpendicul ar
_to the frontal plane. 49. An eyeglass device as recited in claim 47 wheflsi n
"the magnetic nmenber at the bridge of_%gh_e first frame is a permanent nagnet.
50. An eyegl ass device as recited in claim47 wherein the magnetic nenber at
the bridge of the first frame is in cavit%; to recej.ve the second frane's

N, a

magnetic menbef MAgAFEGMEMBER 3t darsbrides ot mag Ly couptipg toanothelst a part of
the protrusiQl.e: fiLdi ' i B G Y framk: AN eyegl ass device as recited
in clai mﬁ-ia%ﬁ%c&%ﬁ?ﬁ%t#%ﬁ%@ﬁ% me 0er at 'the bridge of the first franme
conprises two segwhrthate parts, with each part being adjacent to one of the

retai ning mechani sns. 52. An eyegl ass _devigce as recited in claim47 wherein
the bridge of tH@tWPrTE‘lam"?%@ﬁ@aPlfmsﬁéﬁn?% parlans 4ty to receive a
protrusion at t ' ure the
attachnent of tﬁ@e{?&% gdé%ﬁeesﬁvaﬁéﬂﬁ %g?%%%@%ﬁe%%gvéiﬁg%iaﬁ?as recited
i n cl ai m 52f thhemagnatic membeist etie dfitherframss Brestroted franymbviagdotowbelscoupl ed to
the second frame, which _is a primary franme; and the magnetic nenber at the
auxiliary W%IH@t?éhea"tE%frfﬁaéWent magnet to be coupled to the second frane's
magneti c nenber, which is a magnetizable nenber. 10 JAN 2005 - 30 54. An
eyegl ass device as recited in claim53 wherein: the bridge of the auxiliary
frame furth@er i Asleydglassddvicergeeditedin eaineAd sshereanthecheplbg atgersat at he frane

to further secure the attachnent of fhe ayxili, fra o the primry
frame; andSQUpLngsHFacs q Fé‘%ﬁ%gg%rt dgpu B@Pﬁéﬂgme “li%d? vertically

fromthe bijogQFplanc.

49.  An eyeglass device as recited in claim 47 wherein the magnetic member at

the bridge of the first frame is a permanent magnet.

50.  An eyeglass device as recited in claim 47 wherein the magnetic member at
the bridge of the first frame is in a cavity to receive the second frame's magnetic
member, which protrudes from the member, with at least a part of the protrusion

fitting into the cavity.

51.  Aneyeglass device as recited in claim 47 wherein the magnetic member at
the bridge of the first frame comprises two separate parts, with each part being

adjacent to one of the retaining mechanisms.

52.  Aneyeglass device as recited in claim 47 wherein the bridge of the first
frame further 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.

53. An eyeglass device as recited in claim 52 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.




-.such that when the auxiliary frane is attached to the primary frame, the
bridge of the primary franme is di sposed between frontal plane and H JANH8T a
portion of the extension. 55. An eyegl ass device conprising: an auxiliary
franme including two retaining nechani§ﬂﬁ for supporting a pair of |enses,

and defining a frontal plane, a bridge connecting the two retaining
mechani snms and hol ding them together, and a nagnetic nenber at the bridge;
and a primary frame including two retaining nechanisns for supporting a

pair of |epges, bridae .connecti.ng .t he. .t ai ni ng mechani sns and hol di ng
them toge?%‘er, [grhﬁyeﬁagrﬁaﬁvéf?%”ﬁ%l elg'l Cgat"%\t,ﬁew}ﬁ?&%age for magnetically
coupling to thetHEduRk of theRRNRFy Abmt RatHer itURleoh Mahge @urdtérads)Yrom ame; such
that when coupled, the two franmes are attached together, and due to the

| ocati on othettmislgerafthetframarorfbher seeure theatiaphment of rksmlxxlm fameitethed from

novi ng domnwarcrjﬁ rel ative to the primary franme. 56. An eyegl ass device as
reci ted i nPePaPni"48 grei n the coupling occurs at a coupling surface on

the primary fraf fldngt idchudey @SeRRh] Sliénéideenentithe véritallyofrdriighe briidpet al  pl ane.
57. An eyegl ass device as recited in claim55 wherein the magnetic nenber at

the bridge of t bechahatiwhearthe auxiliaryifeame ip aitachad tn themgmary frameJthml 2005 - 31 58.
An eyegl asgriglgeev(l)tc the Sﬁm&%’cﬁ&ﬁg is cﬂsp%lsgd gét\“%eﬁ'\ﬁgﬂtgl' pr]z:me and at least a portion

of the extension.

55.  An eyeglass device comprising:

an auxiliary frame including

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

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

a magnetic member at the bridge; and

a primary frame including

two retaining mechanisms for supporting a pair of lenses,

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

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

such that when coupled, the two frames are attached together, and due to the
location of the magnetic members, the auxiliary frame is restricted from moving

downwards relative to the primary frame.

56.  An eyeglass device as recited in claim 55 wherein the coupling occurs at a
coupling surface on the primary frame that is substantially perpendicular to the

frontal plane.

57.  An eyeglass device as recited in claim 55 wherein the magnetic member at

the bridge of the auxiliary frame is a permanent magnet.




-.the bridge of the primary franme includes a protrusion; and the bridge of the
auxiliary frame includes a cavity to receive the protrusion at the ﬁ&iﬂpﬁ

. of the primary frame so as to further secure the attachnent of the t ) 05
*frames when coupled. 59. An eyeglass dgvice as recited in claimb58 wherein:

the bridge of the auxiliary frame further includes a flange that extends

from the bridge of the frame to further secure the attachnment of the

auxiliary frame to the primary frame; and the flange includes a vertical

ext ensi on, ?ﬁxter}g{ gsgztngaggﬁée‘ﬁ@g é&re%i'ié&%?cl}i‘ﬁn%r?iﬂ%?éin: such that when the

auxiliary frame is "attac to the primary frame, the bridge of the primary
frame is di sposts tiglgeeéthefprmmra frapleandudasch mbtrigaistand porti on of the

extension. 60. An eyegl ass deyjce_.as recited in claim55 wherein each
magnet i ¢ nmenper thetbridgge theyau Brchrpe incfades feaUBpRIE RV EIhF PROIUS IOt each part

(rams. o1 Hiride8 oPE PP famie o6 R} MR R R B R ot 11

frame. 61. ce as recite erein the auxiliary
frame furt hames vheh oolgdeda fl ange that extends fromthe bridge of the franme
to further secure the attachnment of the auxiliary frane to the prinmary
frame. 62. An eyegl ass device conprising- a primary franme including two

retaining %Cha%%gﬁ%lﬁgde%}b%%%ééit@@ ifclRf 58 QhelefifiSes, and defining a
frontal plane, a brrdge connecting {'he " twd retal ni ng mechani snms, and hol di ng
t hem toget her, thertdidge bf thetauriigneframe fiertiee inchides hélahgd tgeeiards fgnet i cal | y
coupling to a second magnetjc nmenber at the bridge of an auxiliary frane;
10 5) AN google bridge of the frarr?e to further secure the attachment o the auxtliary frame to the’
primary frame; and
the flange includes a vertical extension, extending vertically from the bridge;
such that when the auxiliary frame is attached to the primary frame, the
bridge of the primary frame is disposed between frontal plane and at least a portion

of the extension.

60. An eyeglass device as recited in claim 55 wherein each magnetic member at
each bridge comprises two separate parts, with each part being adjacent to one of the

retaining mechanisms of the corresponding frame.

61.  An eyeglass device as recited in claim 55 wherein the auxiliary frame further
includes a flange that extends from the bridge of the frame to further secure the

attachment of the auxiliary frame to the primary frame.

62.  An eyeglass device comprising:

a primary frame including

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

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

a first magnetic member at the bridge for magnetically coupling to a second

magnetic member at the bridge of an auxiliary frame;




-,-32 such that when coupled, the two frames are attached together, and due to

the |location of the magnetic nenbers, the auxiliary frane is restricted

_ fromnoving downwards relative to the primary frame. 63. An eyegl askl di\ild%
*as recited in claim®62 wherein the co_uﬁ_i ng occurs at a coupling surface on
the primary frane that is substantiallVy perpendicular to the frontal plane.

64. An eyeglass device as recited in claim®62 wherein the nagnetic nenber at

the bridge of t suchghatrieliep coppled the tvo fragaeue alipthed fegether, angslue pgrthey egl ass

device as jecited.-.in claim reiLn h netjc. [ . each bridge
conpri ses {O\ﬁ%tmsnepa %fnélgg%t}ctlg‘,gmymg? T\tﬁég%’ﬁﬁ%zr elgkégsgrécg'? da@@ﬁt‘%‘gn%ne of the
retaini ng geehvwinds isatdle thhilte rohaeSRemdi ng frane. 66. An eyegl ass device as
recited in claim®62 wherein the prinmary frame can be attached to the

auxiliary frame, which further includes a flange that extends fromthe

bri dge of e ayxiliar [ 0.further re.th tachnent of the

auxi [ ary PrameAnee@at g S I8 S bR 0F BPREIREIS 2 oot ed i1

claim66 wWsipBhp stiffceltn e priftaryt fieme tHal Rl bstarktRl pefpehdidelar & avi ty that can
receive a protrusion at the bridge of the auxiliary frame so as to further

secur e t hefrantabplan&nt of the two frames when coupl ed. 68. An eyegl ass device
as recited in claim67 wherein the primary frane can be attached to the
auxiliary frame, which further includes a flange with a vertical extension

that extengs frameyB@addedfte aftecitb® irPeliin bR WherlelrPINE mAnétit fB@besACUr € t he
attachnment of the auxiliary frame to the primary franme;, such that when the

primary frthedbridge af theqmieehry framieds amagnetizablefmember. t he bridge of the prinmary
frame is disposed between frontal plane and at | east a portion of the
ext ensi on.

65.  An eyeglass device as recited in claim 62 wherein each magnetic member at
each bridge comprises two separate parts, with each part being adjacent to one of the

retaining mechanisms of the corresponding frame.

66.  An eyeglass device as recited in claim 62 wherein the primary frame can be
attached to the auxiliary frame, which further includes a flange that extends from the
bridge of the auxiliary frame to further secure the attachment of the auxiliary frame
to the primary frame.

67.  Aneyeglass device as recited in claim 66 wherein the bridge of the primary
frame includes a cavity that can receive a protrusion at the bridge of the auxiliary

frame so as to further secure the attachment of the two frames when coupled.

68.  An eyeglass device as recited in claim 67 wherein the primary frame can be
attached to the auxiliary frame, which further includes a flange with a vertical
extension that extends from the bridge of the auxiliary frame to further secure the
attachment of the auxiliary frame to the primary frame;

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

of the extension.





