v e3efc LN&\ TCO712 May 2003 1 TITLE OF THE I NVENTION Attachment of a
bridge and tenple hinge to the lens of rimess gl asses BACKGRMay 2603 HE

| NVENTI ON The invention is directed to rimor rimess eye gl asses and nore
specifically to neans for fixedly attaching tenples and bridges directly to
the lens of the eye glasses. United States Patent No. 4,550,898 issued to
Haf ner teaches the use of clanps and screws to attached thealmwmﬂlammﬂmm”mo
tenple hinges to the lens of rimess eyk glasses. United St .
5,073,020 issued to Lindberg et a!. teaches elongated slits for «akkachi ng

the bridge and tenple's hi ngerrinE OF THEINVENTIONt Wi re | oop portions
having a resilient expansion force (tension) on the outside surfaces of the

' shaped | 000N i\t 11 ¢eHRRSNAEE G BRABKEL A HiBye0” t oTP! ©

hi nge connecti here sadvantage to t

connections in that it c he | ens as there IS
no | ocking mechanismto f#‘é&iﬂ(gwqﬂgﬁﬁo ﬂg# the bridge and

tenpl es from | oosening or disengaging the wire to | ens connectign. United
States Patent Mbe isventionisdirectedda rim oxpmigusie slassesiiad mevespecificsllyctoand
nose piece attachment to rinless glasses by neans of bolts passing through
the | ens angdngfirdixedlycatogehinge romplepawdbridgési dirsttipita tiesleitnbofihe eploglabseR85, 870
i ssued to Masunaga teaches bridge and tenple hinge connections to the |ens
of rinmess eye I @ﬂm

connect ed at tﬁ%@%ﬁ?‘ﬁ??"g‘ﬁﬁt eqfsgh898 E’%g%???%ssesﬂ eee%g? %IOI’]S
for bridge and te t.eaches a hinge ar h.a "LT" shaped wre

bi ased agAPAStrepRdb pinciedkrde hsfpesandiohof BoeGY thﬁ'ﬁfﬁé’*aﬁ"yegw ERF-" he
wre inserted 12 May 2003 2 .. into an aperture in the |lens. The distal
ends of the .nm@éc&mp é’gtm\l’@ é,oaéw}easswgm Bingierg et a)} teaghesrelymgated
preventing sl ackness between the I ens aperture and the bridge and tenple
hi nge endslits Hoeattatldang rthe dridgenindfemple’sdtingessbyp actU? hhaghdsbait wine lonp t he
inserted wire there is a tendency for the wire to | oosen and becone

di sI odged phiighshiadGinet vesified éx?%ﬂ%n?&%e@ﬁéﬁsi@hﬁ&ﬁﬁfe JHRUE FRTAQS of R “p*r pOSe
i nt ended. The ends of the bridge

shaped loop for maintaining the loops and associated bridge or temple hinge connection

to the lens. There is a disadvantage to this type of connections in that it can be easily
disengaged from the lens as there is no locking mechanism to prevent up and down
motion on the bridge and temples from loosening or disengaging the wire to lens
connection,

United States Patent No. 5,450,141 issued to Kollyayashi teaches temple hinge
and nose piece attachment to rimless glasses by means of bolts passing through the lens
and nuts holding them in place.

United States Patent No. 5,585,870 issued to Masunaga teaches bridge and
tem;ile hinge connections to the lens of rimless eye glasses by a round wire formed
bridge and temple hinge connected at three points on the lens of rimless glasses. The
connections for bridge and temple teaches a hinge are made with a ”U” shaped wire

biased against the lens edge by tension provided by the distal end of the wire inserted

T
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and tenple hinge is bent against the edge of the lens. The bridge and
tenple hinge are in place by the bent wire form ng pressure bek%ﬁﬁ?z@&f
| ens aperture and the | ens edge. This connection applies a greater” stress
in the lens material. This reference teaches a cylindrical sleeve and a
cylindrical |lens aperture. The conbi nati on does not provide a | ocking of
the distal ends of the tenple hinge and bridge to the fens because of

manuf acturing tolerances in the lens agerture and sl eeve bore. United
States Patent No. S, 646,706 issued to Izumtani teaches rimess eye gl asses
W th aper jrithgh agbgﬂwﬁl thi fenS2The Wistfl ehd ol th idered wifeshaPe h POy cavtibnitd h
protrusions extending fromthe bridge and tenple inserted into the
apertures,a dherged thereto adhesi ve ans. United St e No.

5P 7hg. »aUpPLEr Sgeve foRarmiERang ARHsBed ey fenl TR, B AR, pCt Bt

l ens of rinless glasses. Separate pairs of apertures are used to attach the
tenpl e antempls inge ends. Byewr therimprovementcef the sheeve oer gbe distaland offtg e | s
a continuing need to inprove the bri'dge and tenple or tenple hinge

at t achnmeninseftedl hdrd these 3fa tehddneg foraie wireas demek and begoma dislodged fiim ghe

poi nt connection between the | ens and the tenple hinge and bridge that

li ghtens iR a0 péidér thE b Biaddts disdfes P tii¥ jirpse MiindRdPTRY A YT the Bidge T 1 ¢

t hat cannot be inadvertently beconme | oosened or di sengaged fromthe Tens

vent | on AR SOBRS GRS BrnCrRs FiE ke St et T Wi0ee b MMuCHe a1

invention_ is directed to rimess eye glasses, and mare specifically to the
connect i ofn Prcpby thedaens wireforming pressgeebetweersthe lojys apestuye aud the lens¢dge.
i nvention teaches and clains the tenple hinge and the bridge being directly
att ached WHiShcomnacti@pepplivsa grentengivessia the hensanaterinl. Fids eeferedicertmacheswe
bridge and tenple hinge are additionally supported by a notch in both sides

of each | Q?ﬁndl‘ik‘.fh'l SleBvd Dfd h 2YRAridll TR apertupPleThE domBindtivh dijes KBE phevid event
rotation of the tenple hinge and bridge single attachnent. The distal tip

of the te hi | dge " can
Cake many otk ST Bupl phACorES GRFIERRlE R LHgk 6 B0 BombE0r
rectangul ar and triangqular. jn_a Ereferred e'qb di nent, a spacer or shim of
def or mabl 3ERGIERE tlerancesin the JensApsHuEe AR s@m Rf% cal shape
substantially the sanme dianeter as the cylindrical apertures through the
tens and an hadnitedi States Patent Noc $x46,706r issued solrvmitanictenchescimiesh €ye ens
apertures and the distal ends of the bridge and tenple hinge. The aperture

; Ihg ?;?ht It ladasEdsi With! aSit @RS thPorgh2 BRI nhfroRORERIcAIY GidéiCof e NGR B patel t he
F:)rotrusions extending from the bridge and temple inserted into the apertures and
adhered thereto by adhesive means.

United States Patent No. 5,748,280 issued to H’erman teaches a plurality of
apertures through the lens of rimless glasses. Separate pairs of apertures are used to
attach the temple and two pairs of apertures are used to attach the bridges.

There is a continuing need to improve the bridge and temple or temple hinge
att:;chment to the lens of rimless eye glasses keeping in mind a single point connection
between the lens and the temple hinge and bridge that lightens the overall weight of

the eye glasses while providing a snug fit that cannot be inadvertently become loosened

or disengaged from the lens connection. The preferred embodiments of the instant



of the bridge and the lens aperture, i.e., the aperture through the bushing
is either cylindrical, frusto conic, rectangular or triangul arstiag ?ﬁﬁgwrn
with a tike configuration of the distal ends of the bridge and teﬁg e. In
anot her enbodi nent the bushing is split to acconmpdate the insertion of the
distal tip of the bridge or tenple hinge into the lens aperture. In this
enbodi nent the bushing stays attached to the distal end of the bridge and
tenpl e hi nge when renoved therefrom 12 May 2003 4 The brtdge and
tenpl e- hi nge can be attached to the | ens through either surface of the

| ens, i. einventiontprovedan hdeandenreasin thidaxtan be only one aperture connection
or can be fornmed to provide a biasing force between an aperture and the

outer edge of the fens surfQeMMARYVON TRE NWENTMON the side support
i ncludes a notch that resists rotation of the bridge or tenple hinges when

inserted within,the |ens aperture. The |nyent.ion di.scl 0s i '
application pro efpyention fﬁg&iﬁfgf’éﬁ? qrﬁle;sln?vﬂe '§&8§7§§‘8| @?@ﬁ"’%&”ﬁﬁ%&%‘? eng a
nmore positive and secure connection“between the | ens and bridge and tenple
hi nge and cpaRgstien of hridgesandytemple hinnges o leny,ef gyesiassas SEais inveatigp tepchpsy|
object of this invention is to provide a |light weight pair of rimess eye
gl asses. Amndtdwimsah¢ temmple hirgeiamdithe britlgebeing divecly attachedavishinginatpertonect i on
positive | ock connection between the eye glass | ens and attached bridge or

hosepi ece tﬁﬂﬂ:%heﬂm'Ié:smn'ilgﬁ;onIQﬁnb%BﬁHépﬁH@de@@&n&b&ﬂﬂE%in Rt Hidisionally
advant ages of the present invention will becone apparent Tromthe follow ng

descriptiqns taken . | ' ' . R ' t hat
st ¢t SOPPERES pLF e th AN LUSH BRIEMwhaRCHEURADH: A8 LU W
exanpl e. BRI EF. DESCRI PTI ON OF THE DRAW NG FI GURES Ei gure 1 is a perspective
showi ng ofefthe bridge unprsyeReratagen ehiheitemplehinge and Basas'as'wwmenbnm
rimess eye glasses with bridge and tenple hinge attached through the inner
surface of the Bheadigtahtip of ¢hestenfplegbinge and bridgeiand the apeviyres ictheeyoglass) a
first enmbodinent of a distal or tip |lens 12 May 2003

lens can take many different general mating forms including frusto conic, rectangular

and triangular,

In a preferred embodiment, a spacer or shim of deformable resilient material
having an outer cylindrical shape substantially the same diameter as the cylindrical
apertures through the lens and an has an inner frusto conic bore is positioned between
the lens apertures and the distal ends of the bridge and temple hinge, The aperture
through the shim or spacer is shaped to conform to the tapered shape of the distal tip
of the bridge and the lens aperture, i.¢., the aperture through the bushing is either
cylindrical, frusto conic, rectangular or triangular to conform with a like configuration
of the distal ends of the bridge and temple,

" Tnanother embodiment the bushing is split to accommodate the insertion of the
distal tip of the bridge or temple hinge into the lens aperture. In this embodiment the
bushing stays attached to the distal end of the bridge and temple hinge when removed

therefrom.



5 aperture insertion/attachment end of the noose piece and tenple hinge;
Figure 3 is a side cutaway view showing of a first enbodi ment 1fmay bogdhi ng
of the invention for placenent between a bridge and tenple hinge |ens
aperture and the distal or tip insertion end of the noise piece and tenple
hi nge for attachnent to the lens; Figure 4 is a side cutaway show ng of the
distal end or tip of the tenple hinge and bushing of Figures 2 and 3
inserted into a |l ens aperture for secuftenent thereto; Figures 5-7 depicts
vari ous cross sectional configurations of the distal or tip of the bridge
and tenpl e hi The baridgeandeemplehingecindresattathed tetis: lens thrpughs pitherisuefactiowi ng
of a second enbodi nent of the invention enployed on conventional rinless

eye gl asgpehetens)i.&f frddorbytkisabTalces, Rhd ¢fn Bt baB vtk dperaire Bonmtionbecasur f ace
of the eye glass lens; Figure 9 is a cutaway side view showing simlar to

and ¢ onp P8 e tofofioR abladfa ErEthichoh i R Elr A ARIRRAY dipe biRe B4 17

the Figure 4 showing with the bridge and tenple hinge distal end or tip
i nsert edS¥H8¢-a | ens aperture fromthe back of the lens with the bushing
inserted fromthe front of the lens; Figure 11 is a show ng taken al ong
line 11-11 of Iwaypather eibodimentshe 3idesupportdntindes ametchothah gesistsirotation 2 of
Figure 9; Figure I3 is a second enbodi nent of the bushing; Figure 14 is a

det ai | edof tHea¥idgelsit @inpl©hingaewhen dgRrivddvitisinthe ldﬁsr?ertatré.achrrent of Figure
8; Figure 15 is a cutaway showing simlar to Figure 10 wwth an "S" bend in

the o 12 M8y 30Sn0elRUIPLE dNcREs Th' BREBAIcaln AYAS A ThblNARlent 875 o1 do

notch support; F gure er spec _ a seco odi nent of
Shovi ng. EPRFISSPe Blses B PEoviSing ABTe RITENRATISECHR CORUAFHIOB DEFHGRS RF PBushi ng
are nmounted through the front of the lens; Figure 18 is a partial show ng
of an eyandbzidge|andteniplahinge and reduces it%Owsi?’twciGQt of theteye glagsesur e and
notch; Figures 19-21 depicts cutaway side views of a first, second and
third apert ur @hetprineigil objoes othis ingentitini iptsprovide a light weight pair of rimless
eye glasses.
Another object of this invention is to provide a single connection positive lock
connection between the eye glass lens and attached bridge or nosepiece and temple
hinge.
The above and other objects, features and advantages of the present invention
will become apparent from the following descriptions when taken in conjunction with
the accompanying drawings that illustrate preferred embodiments of the present
invention by way of example.
BRIEF DESCRIPTION OF THE DRAWING FIGURES
" Figure 1 is a perspective showing of a first embodiment of the invention
employed on conventional rimless eye glasses with bridge and temple hinge attached

through the inner surface of the eye glass lens;

Figure 2 is a side cutaway view showing a first embodiment of a distal or tip lens



Figure 22'is a cutaway side showing of a third enbodiment of bridge and
tenple hinge to lens attachnment; Figure 23 is a side detail sheyp g ? t he
distal end or tip of the bridge and tenple hinge as shown in Figures i and
21; Figure 24 is a third enbodi nent of the bushing; Figure 25 is a cutaway
showi ng of a fourth enbodi nent of the bushing; Figure 26 is an end view
taken along line 26-26 of Figure 2; Figure 27 is a side detail show ng of
the distal end or tip of the bridge afd tenple hinge having™locking ribs;
and Figure 28 depicts a distal end of the tenple binge having an enl arged
coni cal agregtyre dnsevio/attatianenteendunfdhe DeikApiceDadd $OrRpleHiage;OF THE PREFERRED
EVMBODI MENTS Referring now to drawi ng Figures 1-?, Figure i depicts a

perspective sh@wé19isof snﬂ@@uWn@W@hoﬁfngtm firS¥ @Mbb &iinénd of @Bishiiggtn Wi th
a pair of rinmess eye gl asses May 2003 7 The eye gl asses 1 ncl ude

| ens 12 n W, W ng
Fi gur os DRI PlapSHl el N Ebabe fd jelre B é*sﬁg&f"ré*ﬂﬁfig{&'
tenpl e hinges 14, tenples 16 bri dge 18 and nose_ pieces 20. The

tenpl e HERERE on Hp mmpe endofithe eeﬁsmr@tw tample hinge; fpayr@cmﬁ@f wa!hee. t her
plastic or nmetal with beta titanium being preferable. The nose pieces can
be constlensit ed of any suitable material with a soft pliable material being
preferable. Referring now specifically to drawing Figure 2, this Figure

represents a Figiee ¥ iLiside chlbfval mnngaﬂtwd.&thperﬁﬂmoﬁpmm 18 hi e 18
and tenple hinge 14. The distal end or tip 22 is either fornmed on t

di st al A r inpped
over t nonl fbyih B Fig s 0 3 iEReD hld\p B ap B2 Bl Steieb iRl 0
tenple hinge lL4 and s fJX6d| attached th reto b sui t abl e nmpet hod such
b bt ot | FIRHFGE-{ Jepist Ao Grossareliong! SNERFAoTR of the ORFalar el
cross-section of the distal end or tip of the bridge and tenple hinge may
be di vertherhridge andrtempiehingeattachinenttothetlens; of different configurations
such as those shown in drawing Figures 5-7. As shown in the drawi ng Figure

2 confi gur at | Biguré€atis Qagibrb?eo@iw showingf oft & eecondl exfbbdim@itofthe iivenlioflr awi ng
Figures 5-7, the taper an " of either converging or diverging toward

the tip Iy I & ees
along the TeNGi A" "?ﬁﬁﬁﬁﬁ'@*'eéﬁ@%'ﬂﬁéaeﬁsmﬁ’éﬁ? Jndioing g Bualiants

View s homrggglg){heathEt[ ssurface %e e)De glggs lens; gaushi ng 24

'-S—

Figure 9 is a cutaway side view showing similar to the showing of Figure 4 as
related to the outer attachment of the i)ﬁdge and temple hinge of Figure 8;

Figure 10 is a second embodiment similar to the Figure 4 showing with the
bridge and temple hinge distal end or tip inserted into a lens aperture from the back
of the lens with the bushing inserted from the front of the lens;

Figure 11 is a showing taken along line 11-11 of Figure 10;

Figure 12 is a showing taken along line 12-12 of Figure 9;

Figure 13 is a second embodiment of the bushing;

Figure 14 is a detailed cutaway detail of the bridge and temple hinge attachment
of Figure 8;

Figure 15 is a cutaway showing similar to Figure 10 with an “S” bend in the



w th a channel 26 through the center aces 28 and a flange or protrusion 25.
The channel 26 may be configured substantially the sane as the2 Map 28830r

ei ther one may have different convergent or divergent slope angle "A" then
the other. The sl eeve shim 24 can be constructed of any material suitable
for the purpose intended. tike 12 May 2003 8 the nose pieces 20, the
bushi ng can be constructed of a formable material such as, by way of
exanpl e and not intended as a limtatioh thereto, plastic, matural rubber,
gum rubber or the like suitable for the purpose intended. Referring again

to draw ngnifldHinZeAttachffet tepaRIdCARIItionAIdEd side AOER sﬁgpmﬁy showi ng of
the tip 22-and bushing 24 inserted into the apertures 30 and 31 through the

front of |lens ' . t i "E&sd ' ' he
| ens surface. #%‘e'y‘\%trlgsfésg ?gﬁ;l?egﬁs%?ﬁ ?‘ﬁ{é&algte?!t'egpgéit rod%gﬁﬁgaﬁgﬁlga ?2ndltn
this enbodi ming may Eake anﬁ one of the various shapes shown in draw ng

Fi gures 4templelinggta lepsattasREentisng t he cross sectional shape as the
channel 26 through the bushing and tonfiguration of the tip 22 may be alike
or have rel at i Higude 17 ds an¢utewny shgwing simithrvterEjgure 5 epeepdrthe bxidgagtidn
referring to drawing figure 4, the slots 32 and 33 at each edge of each

| ens 1 ecejevfhléhit@ed@a MishinEard hogeted thFAighl the frordof tieleti;n. The center
line 34 of the tip 22 is not parallel with the portion of the tenple hinge

ot 5 nave ¢ hEuedfa RiEpdd pltwike ol in 305 Baf 1ERFpHORANE L ARG, Bofing ) 71

within the, slot 32. The tenple hinge portion engaging the slot is forned
inward to APRHVERAPE OGNS e 34 if the tip 22 forming an angle "B'. This
angle at "B" act to clanp the tenple hinge portion in the slot toward the
| ens and cent eFigunes B%2btepints cutpwapside xawsof alirst, serondandHbindanertres nge
portion in the slot toward each other by that preventing up and down or

si de novetmehgWiens konfigwiationky nge or bridge relative to the lens. Referring
now speci fi ca%l y to drawing Figure 8, the showing in this Figure is simlar

to the showi ngFg,}seiegir fsg,;@%%yggeg\f&wﬁgmﬂmm@mi,oam‘ﬁgemﬁgéaMh. Qe

di stal ends of npl e nges are Inserted 1nto the aperture
30 from tge rsaiﬁ g B%'?‘/? 2003 9 _ of the lens toward the front of the lens
rat her t haMEFIBHE RSP S0f the I ens toward the rear of the |ens. The
insertion fromthe rear of the |lens toward the front of the |ens requires
an "S' form at Figmee 3355 ) sidedetsil shpwingpf|the distalcendaon 8ip ofthe hridge and
temple hinge as shown in Figures 11 and 21;
Figure 24 is a third embodiment of the bushing;
Figure 25 is a cutaway showing of a fourth embodiment of the bushing;
Figure 26 is an end view taken along line 26-26 of Figure 2;
Figure 27 is a side detail showing of the distal end or tip of the bridge and
temple hinge having locking ribs; and
Figure 28 depicts a distal end of the temple hinge having an enlarged conical
end i:rotrusion there around.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to drawing Figures 1-7, Figure 1 depicts a perspective showing of

one embodiment of the invention in combination with a pair of rimless eye glasses 10.



-format the distal end shown in drawing Figure 1. Referring now
specifically to drawing Figure 9, this Figure depicts a sectii@hay 2003
cross-sectional detail of the bridge and tenple hinge attachnent to the

| ens as depicted in drawing Figure 4 except that there is no notch at the
outer lens surface and the bridge and tenple hinge are biased between the
outer lens surface and the cylindrical aperture 30. The bias is provide in
t he sanme manner as previously di scussed above in the description of draw ng
Figure 4. Referring specifically to drawing Figure 10, this figure is

sim | ar tBhdeyglagesinglude 1énsch2clepting b fitont berfdcestoniard thie cight-handsidegé 18 and
tenple, hinge 14 is attached to the aperture through the lens only and have

no bias sRRfrabvifg Fidifres B1E thElBRek 6f 1 leAdR A the Aft BN e @faving fizikdge and

tenpl e hinges are tapered divergently toward the front of the léens [2

rat her than ver | v ;toward. £ heofront of. I with the lng 24
| nser t ed EREIERIRERPEL fentutp Ti¥ided 56 shhecbist B0, TR phidee AIHARE L 55
Figure 11 depi cts the cross-sectiondl configuration of the bridge and

tenpl e hi#hsblemple mayhe ogstrycted;of any suitable giaterig) githey plastic gy metal withy i ct s

t he cross-sectional configuration of the bridge and tenple hinge

cr 0ss- sechétaitaniuim being preferdblaf The gosecpieces €ay becofgrucied of eny suitahl®odi nent
of the bushing 24 having a non tapered aperture 38 through the | ongitudinal

center | imaterkil GWitR a 50t fliabl Cb e beingGrefepshle.O NReefettihanbwssprvifieanyf t he
bri dge 18 and 12 May 2003 10 " tenple hinge 14 to | ens connection for

Figure 8., Fj f ' ] L en A ' ] he "S"
configuretg rg%'gg f%ﬁrﬁ%ﬂ&nﬁgﬁ%ﬁlgﬁﬁgregefnl?{iﬁgldgﬂ? giﬂrgw({]{r@%%?éﬁhi nge
connected t he J]ens_in the ne nner as thaf shown.in draw ng Figure
ToF gurwthehe bridesis andempls Wnen ke dipibon of 4 72 itather orRELOR dge and
tenple hinge formed fromflat material with a distal end or tip 38 swedged
or ot her viheglistalendlspf the bridgechndotenpde biinge at sepadately formedand gippeddveenpl e

hi nge through in an aperture 40. Figure 17 is simlar to the Figure 16

showi ng vibiellistaPerfdoNEH len@1F the filatérisf dorntingltlib bi-dlge 18 ARY teinpk RiB6142 in an
aperture 26 of bushing 24 as herein before discussed. Figure 18 Is a

section Oﬁncﬁislf?ﬁﬁly]%tmﬁ’itﬂgserngg?vQ9§isﬁit e rretitbd SR hE 5,31 ﬁ??ﬁgttﬁﬁto,nmcr‘

33 (not shown in tthis FIgur ng” on the opposite si ns and

the soldering, welding adhering or the like.

The cross-section of the distal end or tip of the bridge and temple hi}lge may
be divergent or convergent and take a number of different configurations such as
those shown in drawing Figures 5-7. Asshown in the drawing Figure 2 configuration
that can be any one of the configurations shown in drawing Figures 5-7, the taper
angle “A” of either converging or diverging toward the tip may vary in a range of
slope angles from 1 degree to 45 degrees along the length of the tip 22, Drawing
Figure 3 depicts a cutaway side view showing of a first embodiment of a bushing 24
with & channel 26 through the center axes 28 and a flange or protrusion 25. The
channel 26 may be configured substantially the same as the tip 22 or either one may
have different convergent or divergent slope angle “A” then the other. The sleeve

shim 24 can be constructed of any material suitable for the purpose intended. Like



-aperture 30. Figures 19-21 depicts different configured apertures
30-through the lens 12. Figure 19 depicts an aperture conver giaf 2003t he
front surface toward the rear surface of the tens 12. Figure 20 depicts an
aperture diverging fromthe front surface toward the rear surface of the

| ens 12. Figure 21 depicts an aperture that is the sane cross-sectional
configuration fromthe front surface toward the rear surface of the |lens
12. Figure 22 depicts a cross-sectiondl show ng of a second enbodi nent of a
tens front inserted _bridge and tenple hinge .cgnnection with the aperture 30
and the dhenase pieges 20y thejhushing can be cansyju Qedfq?&nfqrﬂba&pmtepg he rear
surface of the lens 12. 12 May 2003 11 " Figure 23 depicts a detail

showi ng diy wineoftexauipde amdinotcimpéna edi asgdinditation themeto, plastic,mtural sidodver, i n
drawing Figures 10 and 22. Figure 24 depicts a third enbodi nent of the

bushi ng ZhnhAMIbRE oPtHediké siigaBik Poidfe pErpdiaintended. IRuFéraingatkaim {ohirawimer t ur e
30 of the lens is |locked-into the tens between protrusion 25 and flange 42.

Thi s bushj. . conf i i _ ar pugh.
Flgare. 28 7Rars % R 10 Rt el AUE ClAURY s BRAITHE B2 AUOB IS 0.
aperture 31 therethrqugh fromthe protrusi 25 toward the flange 42. A
slit 44 Zddniprieddnty theaperiures,30 1"8)‘5)3&1!)‘?9?‘!5‘?&‘1" %ﬂéﬁg\‘i@lﬁ%h ‘é’&ﬁ‘éhﬂ%%%r essi ng
when renoved. Figure 26 is an end view showi ng taken along |ine 26-26

showi ng tdrepestrusiof 25 gpasitiingdr sgdiiststhenkens shriadge Dhre crospisectinmgf the p 22
that includes a plurality of locking ribs 44 that have an angl ed sl ope on

one surf aperane thronghthedegd €2 atiigembogimaittitay ffdeaing draf ofahk @wkiogs easi | y
insertion into the bushing 24 when inserted angl ed sl ope surface first and

resisti V%hkg%sr WL" dﬁ%;ﬁhgh@ﬁﬁ#&sqﬂz JJ“[S;rE nbéntRinedl gﬁ&"ﬂnéj‘ér&%&tﬁg@ i”f]igon

force betwe Ing 24 and aperture 30 I ncreasing

forces therebetween. Referyring,now to draw,n I gure 28, the dist end of
e ¢ onplPBARF RLAlecHann o dheritbrhe usking 394 Hnlieditohn ofhe HG ZRamet Peal wit n
the distal end of the tenple hinge) have a tapered end with a first taper
and an emlwgehamqggemaconmmmgrdiveemltslnae augles. Asgaih oefierning t he
drawi ng Figure 28 the tenple hinge distal end (as does the distal ends of
the bri dge)drhwingdfigurest tlieapots 33 @and33aitdrclgedgenNendltleheraeive i pugtiod 4f 18 and

a second taper 48 at the distal tip. The second taper 48 provides for ease
of the bridge or temple hinge therein. The center line 34 of the tip 22 is not parallel with
the portion of the temple hinge engaging the slot 32 and similarly the nose piece
between nose piece 18 and slot 33 have the same configuration as between 34 and the
portion of 14 within the slot 32, The temple hinge portion engaging the slot is formed
inward toward the center line 34 if the tip 22 forming an angle “B”, This angle at
“B” act to clamp the temple hinge portion in the slot toward the lens and centerline
34 of the tip 22 biasing the tip and the temple hinge portion in the slot toward each
other by that preventing up and down or side movement of the temple hinge or
bridge relative to the lens.
Referring now specifically to drawing Figure 8, the showing in this Figure is

similar to the showing and discussion of drawing Figure 1 above except that the distal

ends of the bridge and temple hinges are inserted into the aperturé 30 from the rear



12 May 2003 12 insertion into the tapered bushing 22 and resists renoval of
the tenple distal ends and the bridge distal ends fromthe | etisMa@200&n
inserted within the | eas aperture 34 through the lens. The distal end taper
48 may extend through the |l ens as shown or nay termnate within the |lens or
external of the lens surface.lt should be noted that the tenple hinge need
not bare agai nst the outer |ens surfage to maintain the distal ends of the
tenple hinge within the | ens aperture”30. The notch 32-33 in the outer |ens
surface s rovid rotatiopal stabilit 0 the tenpl inge. 1n the
ot ant PHREIeTSRWaEE hasRontafthalons FRther Bhah frim e front DL EnlenEio Lflai e
that a change in shape between a cylinder and a tapered cylinder produces a
f undanenths reahahthe lems. t Hlee insertianofrom the wearsefsthe densfioward thesfiantofthgt it i s
desired to press a generally tenple end with a cylindrical sleeve there
over i nteng réquiveschin ¢St fdial 8t te disal egdbf yhesteatple hirtiearmhar tham ASTT0
produce a secure joint. Furthernore, assune that, due to manufacturing

t ol eranc én{lhﬂle%ﬁﬁf&ﬁfslﬁfwﬁnled%ﬁ%‘hﬁ}glpf the tenple hinge and aperture

t hrough t ens w vary 1 n di anet 1t follows that if both the
frictional holding force required jn that. .joint.and the force required to
hsert tne meetring g enesgaly drvinientet tisIewdenst £ st or
tolerance variations. In contrast, a tapered nember described herein

i nser t ederass-secsiongbdetadl efothe hridge andntsmple dvinge attachmeny titheleng as

consi stent holding force regardless of the variations in tolerance of the

di stal eddpicfedtinairaainy Eigardgexcept alatatherd is he rioteloagthet ditert lens surfides
feature is a great practical benefit to both the manufacturing and assenbly

process, aafl¢hé Briﬁ?_@hn&"t&ﬁﬁﬁ HiRg O freBifsEaNi ctivedrDeh e Gitet REs biihce A1 Blef €SS 1N
the glass or plastic lens does not rise to a |level that produces a failure

in the | ial. f | d..be. und |t h h the. expl [
of 1 he 1 SindFRaf mpdteuct 30° VEbe 3Sis BFEIGL ST Bt ToAniRHHS SR8 PO O

it shoul d, be understood that the invention can be enployed in rinmed eye

gl asses Hisshised abpys in the deseripgionof drawing Figuxgd. i s attached directly to t
he | ens rather than the rim 4, The foregoing is considered as illustrative
only of the pReforipgspecdficslletopdesdng Figure10; this figwretibh similarita deawinger ous
nodi fications and changes will readily occur to those skilled in the art,

it is noFigureonkespt! thalt the distdlend 0F Gitibridize 1B dritPrefifié hingRNaAtis Wahéked and
applications shown and described, and accordingly, all suitable

modi 11 Catd AikapRRfaré BtHoligh BI¥ 18nd iy Rfid hAAAFTs Afprdott bt dldiels bk ARG, scope

the distal ends of the bridge and temple hinges are tapered divergently toward the
front of the lens 12 rather than convergently toward the front of the lens with the
bushing 24 inserted from the front of the lens and has a curvilinear end surface 36.

Figure 11 depicts the cross-sectional configuration of the bridge and temple
hinge cross-section at line 11-11 of Figure 10,

Figure 12 depicts the cross-sectional configuration of the bridge and temple
hinge cross-section at line 12-12 of Figure 9.

Figure 13 is a second embodiment of the bushing 24 having a non tapered
aperture 38 through the longitudinal center line,

Figure 14 is a cutaway cross sectional detail showing of the bridge 18 and



‘invention in the appended claims and their equivalent. W claim 12 May
2003 14 Cains 1. An inproved attachnent nmeans for attachi ng 12iay 2063l e

hi nges and bridge directly to the | enses of eyegl asses conpri sing:
apertures through each of said | enses; a bushing fornmed fromresilient
material for insertion into each of said apertures, said bushing having an
aperture therethrough; said bridge and tenple hinge formed with their

di stal ends generally having an end tg@oend taper for frictitonal attachnent
wi thin said bushing aperture; said distal ends:-include one or nore | ocking
ribs al omgmk,{bqﬁg%@ﬁ“ﬁ%;@gﬁn&%ﬁqﬁm ¢g, one or nore |locking ribs has a
snoot h tapefed slUrface and a right-angled surface adjacent thereto relative
to a | ongitudigal er.line o i di M i.d, di stal
ends of eai d VRIS & PaRiFe She RGREIs 12 Sonfliion il GRS LG AR

bushi ng apertures they are | ocked therein. 2. The invention as defined in
clai m 1 Jsadsimthedistaberds ofithe bridee 1§andhe tamplediingq conpgeted o g leRdr i cal .
3. The invention as defined in clai'm1 wherein each said apertures are

r ect angulimthesansmatner a¢ thatshownlimdeawingdtigaregll.ar cr oss- secti onal taper
between their ends. 4. The invention as defined in claim1 wherein said

apertures are pighR @ik A'persirbetivs ShoWing af the @skialenas of thie hradge Arrd temple

cross-sectional "taper between their ends. 5. The invention as defined in

claim1l egn i r n b .t i | t i | st al
ends ar ewﬁ'g%? *‘%’8‘?"?%‘3‘3"@0“‘?%?%‘??%&3& E‘ggr(ﬂga%}gla}l&;? pg?%ﬁgggﬁét@r?'laﬁ%e%‘?ﬂéai d
| enses Wg_en said distal ends thereof are.inserted ipto, saiﬂ t aper ed
aper t ur ed1%sAlyc attgched, fo, the, distaland,pf thecbridge apd femple hinge;t Bhads

defined in claim5 additionally conprising a notch in the outer surface of
sai d | ensxperivived®i n sai d bent fornmed distal ends are received within said
notch when the distal ends are inserted within said aperture. 7. The

invention as dEguRer? issimilat to theFigued 16 sitowing weith b doamedtibns imbtaled second
end surface and said first end surface includes a protrusion. 8. The

end su said first end surface includes a . The
pl it t i AE e Rind Br 5 BATTG SRR AEORR % B e 07 PEARP LRy 0

wherein said brjdge and tenple distal ends have a taper between said ends
that is s‘ﬁf%f“éid froma range of tapers from1l to 45 degrees. 10. The
invention as defined in claiml wherein said distal ends of said bridge and
tenpl e are forFigure]8 is assectipn of 4 lenscld shoming thepesitioh relationship gbapteh
attached thereto. 12 May 2003 15 11. The invention as defined in claim1l
wher ei n 33, dotthsI3a(noesitmvmnietlinFipure)bdimg on thecopposite side of thedemsfamslthe | enses
and the adjacent bridge and tenple hinge structures are bent formed into a
"S" confi re@0, Wth a portion .of .the bent formstructure biased agai nst
the outer surface of said |lenses. 12. The invention as defined in claim11
further conprigin h.i [ ' ' | ¢ bent
form structur eﬁ'SPg%g' 'agéf"ﬁ'g{}’ (ﬁﬂg'hegﬁtcg'?ﬁ Jfégt’gnjgfg?g’?gw@%hg{e% l?'gﬂ gzépti ve
therein. 13. The invention as defined, i nf cl aj md,l mher ei n when, sai d di st al
ends ar e H18UES {2 depistsyan ppeviyrg canyerging frpmdthe fro cg tawpRd theireftent
bridge and tenple hinge structure are bent fornmed into a "C' configuration
wi th a pourfase ofthedens 12 Figure 2thdepictsc am aperturegtiverging firom the froptiswfacsur f ace
of said lenses. 14. The invention as defined in claim 13 further conprising

a not ch itowadd thérede s@ffaédofthe a3, Rigake2ndepics Angiperfude hatlis tielsume bi ased
agai nst the outer surface of said lens is captive therein. 15. The

inventio _def.i ' | aj.s ' I ' aper ed
surface b%é? %sg&??nlrng@?c ggﬁ%‘v‘@r@ﬁt o\gﬁgﬁngf nfé‘% 0 tt0 %%ﬁed';%*gﬁwghgﬁg hi nge
t aper. 13. ng invention as defined in claiml with said small end of said
smoot h t df®f &t surface being directed toward the large end of the bridge
and tenple hinge taper. 17. The invention as defined in claim1l wherein

sai d bridge angigmm%l depigtsor endsstsectionakshgwingofa secand,embpdimentafndensal ong
their surface. 18. The invention as defined in claim1l wherein the distal
tip of safrgnbinseigel bwidad fidtemple hiffgeconpuction waththeapertureBa el theadistaind.  19.
The invention as defined in claim 18 wherein said protrusion has a di aneter
greater t atgg(,ﬁ? 1 kel i 19 The

i nventi on&?s} %Jgﬁfsne ﬁ%@%@%ﬂmﬁg%tsal gqgrggtkmrgaﬁggg?gengégggyond
said aperture through said | enses when said bridge and tenple tips are
inserted into the | ens apertures. 21. The invention as defined in claim18
wherein said protrusion is in the shape of a frusto conic section.
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increasing locking forces therebetween.

Referring now to drawing figure 28, the distal end of the temple hinge and the
ends of the bridge not shown (being identical with the distal end of the temple hinge)
have a tapered end with a first taper and an enlarged second taper at the distal end
thereof. As shown in the drawing Figure 28 the temple hinge distal end (as does the
distal ends of the bridge) has a first taper 46 extending from the temple hinge 14-18

and a second taper 48 at the distal tip. The second taper 48 provides for ease of
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| fundamental change in the behavior of the system. First, assume that it is desired to

press a generally temple end with a cylindrical sleeve there over into a cylindrical hole

of a slightly smaller diameter so as to produce a secure joint, Furthermore, assume

that, due to manufacturing tolerances, the diameter of the distal end of the temple

hinge and aperture through the lens will vary in diameter. Tt follows that if both the

frictional holding force required in that joint and the force required to insert the

member into the hole will vary widely according to diameter tolerance variations. Tn

contrast, a tapered member described herein inserted into a tapered hole with a

known force always produces a consistent holding force regardless of the variations

in tolerance of the distal end of the temple hinge or an aperture through the lens.

This feature is a great practical benefit to both the manufacturing and assembly

process, and in fact proves to be elemental to insuring that the stress in the glass or

plastic lens does not rise to a level that produces a failure in the lens material.

Tt should be understood that although the explanation of the invention has
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invention. Further, since numerous modifications and changes will readily occur to
those skilled in the art, it is not intended to limit the invention to the exact
construction and applications shown and described, and accordingly, all suitable
modifications and equivalents may be regarded as falling within the scope of the

invention in the appended claims and their equivalent.

We claim:
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& 109& () - & &bushigy formed from resilient material for insertion into each of said apertures,
said bushing having an aperture therethrough,;
said bridge and temple hinge formed with their distal ends generally having an
end to end taper for frictional attachment within said bushing aperture;
said distal ends include one or more locking ribs along the outer surface thereof;
said one or more locking ribs has a smooth tapered surface and a right-angled
surface adjacent thereto relative to a longitudinal center line of said distal end, whereby
when said distal ends of said bridge and temple hinges are seated in their respective
bushing apertures they are locked therein.

2. The invention as defined in claim 1 wherein said apertures through each of said
lenses is cylindrical.

3. The invention as defined in claim 1 wherein each said apertures are rectangular
and said distal ends have a rectangular cross-sectional taper between their ends.

4, The invention as defined in claim 1 wherein said apertures are triangular and
said distal ends have a triangular cross-sectional taper between their ends.

5. The invention as defined in claim 1 wherein said bridge and said temple hinges
adjacent their distal ends are bent formed so that they bear against an outer surface of
said lenses when said distal ends thereof are inserted into said tapered apertures
placing a biasing tension therebetween.

6. The invention as defined in claim § additionally comprising a notch in the outer
surface of said lenses wherein said bent formed distal ends are received within said
notch when the distal ends are inserted within said aperture.

7. The invention as defined in claim 1 wherein said bushing has a first and second
end surface and said first end surface includes a protrusion.

8. The invention as defined in claim 1 wherein said bushing has a longitudinal split
through a side surface.

9. The invention as defined in claim 1 wherein said bridge and temple distal ends
have a taper between said ends that is selected from a range of tapers from 1 to 45
degrees.

10.  The invention as defined in claim 1 wherein said distal ends of said bridge and
temple are formed with a tapered sleeve there over which is fixedly attached thereto.
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lenses is captive therein.

13.  The invention as defined in claim 1 wherein when said distal ends are inserted
into the back surface of said lenses and the adjacent bridge and temple hinge structure
are bent formed into a "C" configuration with a portion of the bent form structure biased
against the outer surface of said lenses.

14.  The invention as defined in claim 13 further comprising a notch in each side of
said lenses wherein said bent form structure biased against the outer surface of said
lens is captive therein.

15.  The invention as defined in claim 1 wherein a small end of said smooth tapered
surface being directed toward the small end of the bridge and temple hinge taper.

16. The invention as defined in claim 1 with said small end of said smooth tapered
surface being directed toward the large end of the bridge and temple hinge taper.

17.  The invention as defined in claim 1 wherein said bridge and temple tapered
distal ends have a space bifurcation along their surface.

18.  The invention as defined in claim 1 wherein the distal tip of said bridge and
temple hinge comprise a protrusion there around.

19. The invention as defined in claim 18 wherein said protrusion has a diameter
greater than the adjacent end of said bridge and temple hinge.

20. The invention as defined in claim 18 wherein said protrusion extends beyond
said aperture through said lenses when said bridge and temple tips are inserted into the
lens apertures.

21.  The invention as defined in claim 18 wherein said protrusion is in the shape of a
frusto conic section.



