DESCRI PTI ON  RIWMLESS SPECTACLES 5 TECHNI CAL FIELD This inV@ﬁTVdﬁ'Fefafés
to rimess spectacles wherein cutouts or the like are 5b8;$%§? q*
edges of the spectacle |enses and attachnent nenﬁb{bﬂa tYached toe 10
those cutouts or the like without using rinms. BACKGROUND ART Attention has
been drawn in recent years to a 1BESCRIBEIONype of spectacles (rimess

spect acl es) because they offer such advantages as a w de fiaym @“ vi ew and

| i ght wei ght. There are several types of such rinless spect MMHMWWK a
type wherewith the | ower circunference of the lens is suspen

thread, 20 a type wherew th haMsEdprspmeiNdigEsscrews are nmade atiboisot he way
t hrough the lenses and the frame is secured by machine screws passed

t hrough these holes (called two- point or three-piece type), “mm““mm“\
Pi nFeel type wherewith holes are nmade in the | ens edge surfa m
not all the way through, and plggéhﬁfgﬁgghggggons in 1 spectacle |L&ghee
hol di ng nenbers are inserted th red thereto. Each of the
types of rimess spectacles described
This invention relates to rimless spectacles wherein
cutouts or the like are provided at the edges of the
spectacle lenses and attachment members are attached to

10 those cutouts or the like without using rims.

Attention has been drawn in recent years to a

15 rimless type of spectacles (rimless spectacles) because
they offer such advantages as a‘wide field of view and
light weight. There are several types of such rimless
spectacles, namely a type wherewith the lower
circumference of the lens is suspended by a nylon thread,

20 a type wherewith holes for machine screws are made all
the way through the lenses and the frame is secured by
machine screws passed through thése holes (called two-
point or three-piece type), and the PinFeel type
wherewith holes are made in the lens edge surfaces, but

25 not all the way through, and pin-like projections in



above has its own respective features. However, these 5 are not
necessarily fully satisfactory in view of the machining costs invol ved and
the fact that it is not necessarily easy to effect the design for |enses
of various thicknesses and various naterials which adequately realize

wi de ef f eEPPFEAFILEl doBF BodWinED METRGHS id5f QAT FRET§ 13 ness, and
| ighter weight, etc. That being so, in recent years a type of rinless
spect acl eserusefedheged®osed that is designed so that cutouts or the like
are provided at the edges of the 15 spectacle |enses and attachnent nenbers
are fit into Eheheofutthiet typed loef [1inel eyl spidatdeEies Sedctipad of

rimess spectacles known to the prior art include those described in

Japanese BaboR! na. 1239 A8 ddHRULAPHd Lald. Laichdden, Nohese
H10- 228000/ 1998) ) and Japanese 20 Utility Mddel Registration No. 2602605

Utili e | J ' j, O - — ' S spectacles
((:Iescr i%gdglg% gﬁgggggﬁ%%}%l%%%aﬁ%‘%%ﬁ%aﬁ (I;qnﬁ{ai dPOpen No.
H10- 228000/ 1998) are hased on a structure rei.n cutouts 25 fastening
i ndent at i B#S r‘@ré:oﬁrt{ﬁ/ildbvc?r}ivr?‘ft@‘feﬁ%% ,acetcﬁg}ﬁteljst (5 iMkrtion
channel s 20) are provided in 2 attachnment nenbers (= end pieces 2) which
fit into MEGESSaIluERsH Heiirfiihdihe (desife o eEeHe?S 20) are fit

various thicknesses and various materials which
adequately realize wide effective field of view,

10 durability, aesthetic attractiveness, and lighter weight,
etc.

That being so, in recent years a type of rimless
spectacles has been proposed that is designed so that
cutouts or the like are provided at the edges of the

15 spectacle lenses and attachment members are f£it into
those cutouts or the like and attached. Such types of
rimless spectacles known to the prior art include those
described in Japanese Patent No. 2997438 (Patent
Application Laid-Open No. H10-228000/1998)) and Japanese

20 Utility Model Registration No. 2602605 (Utility Model
Application Laid-Open No. H7-32620).

The rimless spectacles described in Japanese Patent
No. 2997438 (Patent Application Laid-Open No. H10-
228000/1998) are based on a structure wherein cutouts (=

25 fastening indentations 10) are provided in the lenses,

channels (= insertion channels 20) are provided in



into the cutouts (= fastening indentations 10), and the wall portions on
both sides of the channels abut on the 5 front and back surfaces of the
| enses and are thus secured (cf. Fig. 2 in the publication cited),

wher eupon . the_ attachnment nenbers (= end pieces ()&‘Par_e attached to the
| enses. WA 3COMERd W%Stl(c i$PE RL¢F9TF etk Wpkch abibsinte §BSERI bed in
Japanese Utility Model I stration No. 2602605 (Utility Mbodel

Appl|cat|§HtB¥Q£41R§?ﬂﬂ)c nebg (5 }RSeFkion ehawaelss28) ahanfiet- shaped
portions provided in the lenses are nmade with a structure "wherein
channel s dnéopring dettfts (Shafees tervimg tndenteapbons 150 havang ahgr eat er

wi dth than the opening part" so that the shapes of those cutouts or

channel - shapad pgeartdics ohasstiress fa69- 62l tigd ednhe0adgpihpdonhape. However,
the rinless spectacles described in Japanese Patent No. 2997438 (Patent

Applicati g dedi G % %ness@ 3%89? I 199835 Sé&fl%eér %HQEt comng in

that, insofar as t enses 1S su Jec vari ous changes

accordlng to th ut or pawer qui red t he wi dth of
t he channelescurense(?'%oor{"%an%elrré @b? ?lﬁbfh%aié}?réc%jr‘r%ﬁg)rre%%F@uPQnend 25

pi eces 2) nust al sqQ be chaggg%ﬁ%o match that | ens thickness, which is
troubl esorfd® ARG aEHRE M (3 eRd RIESS of) t BEe R EhaRReAt tRenbers (=

end pieces 2) nust
the lenses.

What is characteristic in the rimless spectacles
10 described in Japanese Utility Model Registration No.
2602605 (Utility Model Application Laid-Open No. H7-
32620) 1is that the cutouts or channel-shaped portions
provided in the lenses are made with a structure "wherein
channels are provided of a shape having a wide part
15 having a greater width than the opening part" so that the
shapes of those cutouts or channel-shaped portions
becomes a so-called end-broadening shape.
However, the rimless spectacles described in
Japanese Patent No. 2997438 (Patent Application Laid-Open
20 No. H10-228000/1998) suffer a shortcoming in that,
insofar as the thickness of the lenses is subject to
various changes according to the layout or lens power
required by the wearer, the width of the channels (=
insertion channels 20) in the attachment members (= end
25 pieces 2) must also be changed to match that lens

thickness, which is troublesome. Furthermore, because



al ways be nade greater than the width of the cutouts in the |enses, they
w Il always protrude fromthe front and back surfaces of the | enses, so
that the field of view5 will be narrowed by that anmount and aesthetic

attractiv ss JdJmaired.. With the ripless specjacles described in Japanese
Uility M %ﬁ%%stor]gttf%% ?\g‘?a%‘ﬁ%&m‘%’[‘f? ‘T’t§/= MRE| PLRGEEI dt YAt
Lai d- Open No. H7-32620), on the other hand, 10 the attachnent nenbers nust
be fashioﬁéWQWﬁ(?%1@ﬂéﬁmﬂrﬁﬁEﬁEmﬁPﬁntﬁﬁ? thdtheofi thedopfpetshadn” cut out s

of end- broadening shape,” wherefore the root portions thereof nust of
necessi ty the flengsas narhemerilhaalvaes epdo trodeefreomt theetfitopar thans. These
root portions, however, 15 nust have sufficient strength to support the
tenpl es obadihesdnfecddadf atiee | Deneds | Osd helset athachignl Bari;$ey Wherefore
t he thickness needs to be greater than prescribed. Thereupon, the portions

of ~ends br qGENIG ndhARReHO5FT LRES &R6hhE alliSkebEngRAE even Thi cker than
av

20 the thickness noted earlier, the I enses wl e to be greatly cut

out, the fj c Wl i rrowed, and the aesthetic appearance wll
g | o 2po 08

be inpaire § to shortcomnm ngs. The nachining invol ved

in providing the cutquts of. end-broadenjn hape is_not easy 25 either. 4
The structure léhn1 ST UREEST i FPeS a%%%%ti%?@%?bed in Japanese

Utility Model Registration Nb. 2602605 (Utility Model
Application Laid-Open No. H7-32620), on the other hand,

10 the attachment members must be fashioned into a shape
'wherewith they can be fitted into the "cutouts of end-
broadening shape," wherefore the root portions thereof
must of necessity be formed narrower than the end-
broadened tip end portions. These root portions, however,

15 must have sufficient strength to support the temples or
the like that are joined to these attachment parts,
wherefore the thickness needs to be greater than
prescribed. Thereupon, the portions of end-broadening
shape described earlier must be made even thicker than

20 the thickness noted earlier, the lenses will have to be
greatly cut out, the field of view will be narrowed, and
the aesthetic appearance will be impaired, wherefore this
leads to shortcomings. The machining involved in

providing the cutouts of end-broadening shape is not easy

25 either.



i ncludi ng those described in the publications noted above, furthernore, is
such that, as in conventional ordinary rimed spectacles, end pieces are
provided in the 5 attachment parts, and hinges are provided in those end

pi eces so that He teggles an be folded over. There are therefore limts
on effecting Iit BefthBLGHFCaRE CPRYEEFLRGaLh&ifdestfetsRe @sd@sance, etc.
An object of the present invention is to provide 10 rinless spectacles
that can btrelefi)IntRasacaasedibedhanenieh pablilde tdionec tioted iadaveqf Vi ew,
durability, aesthetic appearance, and |lighter weight, etc., can easily be
secured. 1BuDLISCLOSURE ©F $hEh! KMBENTI @ Einr sbnveardicnell resalndig the

probl ens described in the foregoing are rimnless spectacles which are

desi gned somhbat spetedtsedl ceRROpidedsi Br%h?r%qgﬁ%d()fint h§e20. spectacl e
| enses and attachnment menbers are fit into hose cutouts and attached

Subst ant | ot FyChiBat IRREEL” P nTHGRY: Brg P EAS 1hadbe™a b Spect acl o

substantially constaht or gradua narto rom-t

| enses to he centers . thereof, and haye _25 ridges, substantially
paral | el r@igﬁésf?Sngﬁgﬁdtbﬁcﬁemgaﬁﬁagég %Pﬁﬁﬁéd§ﬂeeﬂ§6be IT&ees areor ned i n
the inner 5 cirgunferential wal | s thereof; the attachnment nenbers have
grooves forneHefREReiNMhAFCcAD GEERCEARIaLLgRkRENWelght and

improving the aesthetic appearance, etc.
An object of the present invention is to provide
10 rimless spectacles that can be easilf manufadturedh
wherewith a wide effective field of view, durability;

aesthetic appearance, and lighter weight, etc., can

easily be secured.

15 DISCLOSURE OF THE INVENTION

First means'£9r resolving the problems described in
the foregoing are rimless spectacles which are designed
so that cutouts are provided in the edges of the

20 spectacle lenses and attachment members are fit into
those cutouts and attached without using rims, wherein
the cutouts have widths that are either substantially
constant or gradually narrow from the edges of the
spectacle lenses toward the centers thereof, and have

25 ridges, substantially parallel to the front and back

surfaces of the spectacle lenses, formed in the inner



menbers are inserted and pushed into place in the cutouts fromthe edge
sides of the spectacle lenses, fit over the 5 ridges in the cutouts where
the attachnent pieces abut on the inner circunferential walls of the
cutouts; and the attachment nenbers are attached to the cutouts by

i nserti ng ATl ]l neabbs sthereof hethet dutaciment membedge si de of
the spectacle | enses and pushing them 10 into place so that the grooves in
t he attachwmvs gmrodees férmedveherdbnrwhlyges, iwhemetbeit attachfeaend neans
are rimess spectacles which are designed so that cutouts are provided in

the edges nefmidies apecimstetéenans poshadt astoreslas®@nDRr snar 8ukblhitinto 15
those cutouts and attached wi thout using rins, wherein the cutouts have

widths thatray oumd obe SibatantEathy spopeAG DdngEadupklhyoDaLr gyfrom the

edges of the spectacle | enses toward the centers thereo and

grooves, J tjal paral | t he_front, and back 20 surfaces of the
spectaéleﬁﬁgﬁégg,i§2#%%dg?ﬁ$?ﬁ% Yﬁ%%? t%?r%t%?éh@ﬁRFaPlﬁﬁFFsa HEr8Bf: the
attachnment. nenbers have ridges forned_ therein which, when the attachnent
menber s ar®'§ ndtteLEnguptehentiat oval he eof ntheeceteBliss fREnthRe edge
sides of the spectacle lenses, fit into the 25 grooves in the cutouts
wher e t he & §aciNPRNE PemReEs apue abhached| tmectheicetofitsehyi al wal | s of the
cutouts; and 6

inserting the attachment members into the cutouts from

the edge side of the spectacle lenses and pushing them
10 into place so that the grooves in the attachment members
fit over the ridges in the cutouts.

Second means are rimless spectacles which are
designed so that cutouts are provided in the edges of the
spectacle lenses and attachment members are fit into

15 those cutouts and attached without using rims, wherein
the cutouts have widths that are either substantially
constant or gradually.négzow from the edges of the
spectacle lenses toward the centers thereof, and have
grooves, substantially parallel to the front and back

20 surfaces of the spectacle lenses, formed in the inner
circumferential walls thereof; the attachment members
have ridges formed therein which, when the attachment
members are inserted and pushed into place in the cutouts
from the edge sides of the spectacle lenses, fit into the

25 grooves in the cutouts where the attachment pieces abut

on the inner circumferential walls of the cutouts: and



the attachnment nenbers are attached to the cutouts by inserting the
attachnment nenbers into the cutouts from the edge side of the spectacle

| enses and pushing them into place so that the ridges in the attachnent
menbers 5 fit into the grooves in the cutouts. Third neans are rinmnl ess
spect acl e$hgc @dt@chyans: meambegrs Arerateadt Manthahewntonts heyw dt hs of
the attachnent nenbers are either substantially equal to or smaller than
t he w dt hdnsferthiag ttheutat t ddhnfent tienipans Hiteo rihd esstSReESt agbgs accor di ng
to the first, second, or third nmeans, wherein the cutouts constitute

shapes suehet kageatls 1RAYE M WpddtE1Of1ddies Té&d\tp@mw?c{‘héw faces of
the spectacle lens is closed. Fifth neans are rimess speciacles conprising

15 attachnenl, $hrdud Léroelstl'IfP{ did eﬁ%ﬁe@%ﬁ%@%ﬁé&? %r\’g@zrﬁerﬁ %grs to the

edges of the spectacle |lenses wt using rins, 1n |

structures..are provided in_those gttachment nmenbers so that the tenples
can be|'5l a?’t Ea{cﬁ‘é’ % P (IRAC S Jtrér?%feesc‘é%cﬂ“b%‘ fol ded over; 20 wherein the

attachnment nmenbers do not have end pieces extending in directions
substantial |y dPdfshdeans REmainkess serericles rdcerding toethpect acl e
| enses, but hinge structures are forned directly at the sites where the
at t achnentfimsthos sacond teedntl wherdin speetwicddth5f etises and t he tenpl es
are attached such that they can be folded over.
attachment members are either substantially equal to or
smaller than the widths of the cutouts.
10 Fourth means are rimless spectacles according to the
first, second, or third means, wherein the cutouts
constitute shapes such that at least one or other of the
front and back surfaces of the spectacle lens is closed.
Fifth means are rimless spectacles comprising
15 attachment structures for directly attaching attachment
members to the edges of the spectacle lenses without
using rims, in which hinge structures are provided in
those attachment members so that the temples can be
attached such that the temples can be folded over:
20 wherein the attachment members do not have end pleces
extending in directions substantially orthogonal to the
front and back surfaces of the spectacle lenses, but
hinge structures are formed directly at the sites where

the attachment members are attached to the spectacle

25 lenses and the temples are attached such that they can be

folded over.



7 Based on the first to fourth nmeans described above, when the attachnent
menbers are pushed into place in the cutouts and attached, they are
secured by fitting grooves or ridges provided in the attachnent nenbers
onto or into 5 ridges or grooves provided in the cutouts, wherefore this
securing i s nadi®3e¢ oty tipnbhFel te fReRthheearsufpAgribsddedevesi ng
screws or the |like, noreover, the possibility of |oosening after

at t achmentwhedh Hee maticacmentenmméypbersghre phehedcintngpdeceadn shef aces
(bondi ng 10 surfaces) can be nade | arge, wherefore strong attachnent can

be mai ntainetbutd ime sotRched®, th8g atéasbBsepéd BHNBEtsiagngkeohesnmed so
that their size is nore or less the sane as the size of the cutouts. And,

because sy AdGelTBRLyIRERCLA £80 REHBAReLL Aholtbbs! BRrbeRs fages: 15

wi t hout protruding out fromthe I ens faces, an enornous aest

advant age J | ned, | extr I easy to. w t he | ens
surfacgg.%é?éﬁ%ﬂ??o%?ggﬁég g??ﬁ%ﬁ%%niBn§ﬁ§e¥gt83ﬁ¥bewﬁﬁagﬁgﬁﬁlF@ﬁsin si ze,
so the effective field of view can be nade wi der. Al so, because 20 the

cut outs hBRRFWFHAsE Meder stFPRIsankoBPar gt tBeWbAR thrasesLryNgnal | er
fromthe |l ens edges, machining is sinplified and automation is easy. It is
only necessardong ougiRgcscrewsr et the hhkeewnonegvesvesher ridges provi ded
in the attachnent nenbers can be pushed into 25 place onto or into ridges
or groovespgesaibibitynof hktoosening after attachment can be made

extremely slight. The securing contact surfaces (bonding
10 surfaces) can be made large, wherefore strong attachment
can be maintained. At the same time, the attachment
members can be formed so that their size is more or less
the same as the size of the cutouts. And, because the
attachment members can be made flat with the lens faces,
15 without protruding out from the lens faces, an enormous
aesthetic advantage is gained, and it becomes extremely
easy to wipe the lens surfaces. In addition, the
attachment members can be made smaller in size, so the
effective field of view can be made wider. Also, because
20 the cutouts have widths that are the same or that become
gradually smaller from the lens edges, machining is
simplified and automation is easy. It is only necessary
to effect a structure wherewith grooves or ridges
provided in the attachment members can be pushed into
25 place onto or into ridges or grooves provided in the

cutouts, wherefore the lens thickness will have little



cutouts, wherefore the lens thickness will have little 8 influence, and
there is no problemwhatever with making the material thickness of the

| ens edge either thin or thick That bei ng so, Ophthal mc use of the
spectacles is extrenelg easy is easy to nake the attachnent 5

st ruct ur e 3 HHHRPER uoBRS éhérﬁhéﬁenpspﬁgbéGMSEhéteVﬁﬁCUﬂgmunﬁ¥lmm terms of
design. Due to the securing structure, it is possible to effect strong
attachnentthQuma@Pnbmloubikkndssobfnnherlahs,edgeth@&heﬂﬁ&aﬁhab& are not
limted. 10 Based on the fifth neans, noreover, hinges can be deployed

direct|y othidie. atThebnesingesber opABHaliec h@apb.e:smtet aplhedadectly so
that they can be folded over wi thout providing end pieces. Thus it is

possi bl e tpg _exrgepgl u aLy d er seen 15
bef ore. BHIH§%££§¢§E$M%§§ TEE %EA%?&%SQB ﬁggg Féeaﬁ%gggﬁm%§¥ory di agram

of the 5 0 ' ctacl.e relat ng to an enbhodi nent of the
20 presentgﬁéﬁéﬁl$%n1nébﬂﬁsgéu§8 ggﬂ gPeFFn%ﬁs sﬁ&B?&cggs relating to
an enbodi nt of the present |nvent|on Fi is a front el evation of

rimess s ?%&ﬂ%%itYe¥%tFﬁﬁmﬁoognd%ﬁﬁsﬂlneHFe ofot kBeppesumingnvent i on; 25

Fig. 4 is a side elevation of rinless spectacles
structure, it is possible to effect strong attachment

using various kinds of materials, so those materials are
not limited.

10 Based on the fifth means, moreover, hinges can be
deployed directly on the attachment members and the
temples attached directly so that they can be folded over
without providing end pieces. Thus it is possible to

effect new and extremely revolutionary designs never seen

15 before.

Fig. 1 is an explanatory diagram of the main parts

of rimless spectacles relating to an embodiment of the
_20 present invention;

Fig. 2 is a plan of rimless spectacles relating to
an embodiment of the present invention;

Fig. 3 is a front elevation of rimless spectacles
relating to an embodiment of the present invention:

25 Fig. 4 is a side elevation of rimless spectacles

relating to an embodiment of the present invention;



relating to an enbodi nent of the present invention; 9 Fig. 5 is an oblique
view of rinless spectacles relating to an embodi nent of the present
invention; Fig. 6 provides cross-sectional views of portions wherein an
attachment nmenber 31 is pushed into place and 5 secured in a cutout 110 in
a spectacl e |erfs-41;° FH. 37 PPbiTBesVicEWRT oF iBlees sRafpRedest cutouts;
Fig. 8 is an explanatory diagramfor a cutout machining nethod; Fig. 9 is
an expl anaﬁ%k%/tﬁrgigh?%mﬁmoﬁmho@bmgut of Othachreseyt mehviedtibng. 10 provides
di agrans of exanples of cutters wused when machining cutouts; Fig. 11

provi des di agr &g 0f 6 eppopl @8s 0br6ss ogkct DBEAL W 1@ws 16£Fprtidnks an
expl anat ory di agram for another nethod of cutout machining; Fig. 13 is an

expl anat oryh &b a4 f 2 £ 4 8EmERE "mEABE S 39&&%%%1%@39&%%&98& ghgting to

anot her enbodi nent of the present invention, S an expl anatory

i f i for} el ating to anot her
glngg(r:l??engg%%&e?ﬂgirgraggééﬁo?gv%%?in}(')ﬁ;sgFiégggﬁ%gigsﬁénﬁx“énatory di agram f or

i i mess ectacles relating to anot her enbodi nent of
the main parts ng.r% proviags v§6ws of othergexamples of cutouts;

Fig. 8 is an explanatory diagram for a cutout
machining method;

Fig. 9 is an explanatory diagram for a cutout

10 machining method;

Fig. 10 provides diagrams of examples of cutters
used when machining cutouts;

Fig. 11 provides diagrams of examples of cutout
machining;

15 Fig. 12 is an explanatory diagram for another method
of cutout machining;

Fig. 13 is an explanatory diagram for the main parts
of rimless spectacles relating to another embodiment of
the present invention;

20 Fig. 14 is an explanatory diagram for the main parts
of rimless spectacles relating to another embodiment of
the present invention:

Fig. 15 is an explanatory diagram for the main parts
of rimless spectacles relating to another embodiment of

25 the present invention;

10



25 the present invention; 10 Fig. 16 is an explanatory diagramfor the main
parts of rimess spectacles relating to another enbodi nent of the present
i nvention; and Fig 17 is an oblique view of rimess spectacles 5 relating
to another enb t of the present |nvent|on 11, 12 spectacle |enses;
2 ... bridge; glsld‘saﬁ’hceﬁ?%]rﬁ diaglmam 40T { e BIIN 18ATES cut out |
111 ridge; 311 groove 313, 314 . hrnge structures BEST MODE FOR

CARRY! NG &’J’Trméqa\?\/mﬁmqﬂrv nelating el 2rihey embediment ofie nain
parts of rimess spectacles relating to an enbodi nent of the 15 present

i nventi onthie gpresanst drptemtiofnriandss spectacles relating to an enbodi nent
of the present invention, Fig. 3 is a front elevation of rinless

spect acl es rel atig\g 10 lsamrerﬂmhlqwtvﬂéwt&@ PIEEESE dpvepiépls Fig. 4 is a
side elevation of rinless spectacles relating to an embodi ment 20 of the

presens i peaRdioRy BNhddther® én‘?’o@dﬂﬁé}g@r@f ﬁ’ﬁéa ré’ge pgﬁ&énéf tacl es

relating to an enbodi nent of the present nven ess sp tacles

relating to d| nts, are escribed h reference to these
drawi ngs. 25 In r’931 as a(i](lje o ik |cat§’?%§ e antt ri ght

attachment members; 41, 42 °** temples, 110 -
cutout; 111 +++ ridge; 311 *-- groove; 313, 314 -:* hinge
structures.

10

Fig. 1 is an explanatory diagram of the main parts

of rimless spectacles relating to an embodiment of the

15 present invention, Fig. 2 is a plan of rimless spectacles
relating to an embodiment of the present invention, Fig.
3 is a front elevation of rimless spectacles relating to
an embodiment of the present invention, Fig. 4 is a side
elevation of rimless spectacles relating to an embodiment

20 of the present invention, and Fig. 5 is a diagonal view
of rimless spectacles relating to an embodiment of the
present invention. Rimless spectacles relating to
embodiments are now described with reference to these
drawings.

25 In Fig. 2, symbols 11 and 12 indicate left and right

spectacle lenses. These spectacle lenses 11 and 12 are

11



spectacl e | enses. These spectacle |enses 11 and 12 are 11 joined by a
bridge 2. To that bridge 2 is attached a nose piece 21. To the edges on
the left and right extremties of the left and right I enses 11 and 12,
respectivel qgﬁtt ched attachnent. nenbers 31 and 32, 5 To those
attachnentc%éﬁg£ P are ?%SEEQE|Q¥&§9ea3t%ih%8t?EFFdaﬁd right
tenples 41 and 42. As diagrammed in Fig. 1, a cutout 110 is fornmed in the
edge at tA@9%eMiesa rikn t yTofthdeedgreter| the ehefh 1andsuéahthat the front
end of the attachnment nmenber 31 can 10 be pushed into place in the cutout
110. Thi s ecatimamitlildls dfastlze Sldft aamtd atightobshaes W dahdf Lem t he edge of
the spectacle lens 11 toward the center thereof, and has a ridge 111 that

i's subst atidsdyt BASEY | edrd Oatfechs @Nd t eaehmdRe kmetbéAse310hnlihgaspect acl e
lens 11 fornmed in the 15 inner circunferential wall part thereof. The

at t achgentyJreifhere %mgﬁ off?é/xﬁbéll% Spramd 33 heEe! PoshBLO: YANG the Vi dge

111 of the cutout 110 f mhere the attachnent ne s on the

inner cir o] 1 when that 20 attachnent
member 31%%{ $ %gg% tiﬁﬁ@P ?%Céflﬁn& %%'cutout 110 fromthe
edge of the spectacle | ens 11 That is, this attachnment nmenber 31 is

desi gned so thaS d13gramed nhenti%enbera3qufeubt 1 h@hdd £6TPRE &Btout 110

by inserted the attachnent nmenber 31 into the cutout 110
the edge at the left extremity of the spectacle lens 11,

such that the front end of the attachment member 31 can
10 be pushed into place in the cutout 110. This cutout 110
has a substantially constant width from the edge of the
spectacle lens 11 toward the center thereof, and has a
ridge 111 that is substantially parallel to the front and
back surfaces of the spectacle lens 11 formed in the
15 inner circumferential wall part thereof.

The attachment member 31 has a groove 311 formed
therein, into which the ridge 111 of the cutout 110 fits,
where the attachment member 31 abuts on the inner
circumferential wall part of the cutout 110, when that

20 attachment member 31 is inserted and pushed into place in
the cutout 110 from the edge of the spectacle lens 11.
That is, this attachment member 31 is designed so that,
the attachment member 31 is attached to the cutout 110 by
inserted the attachment member 31 into the cutout 110

25 from the edge of the spectacle lens 11, and pushing it

into place so that the groove 311 in the attachment

12



25 fromthe edge of the spectacle lens 11, and pushing it into place so
that the groove 311 in the attachnment 12 nenber 31 fits over the ridge 111
in the cutout 110. After the attachnment nmenber 31 is pushed into place in
the cutout 110, it ig.secured wi th an adhesive or the like. 5 The

at t achment™ PREHSE SeRndheietdos1bl} obiethe tpakens Lhat bends t oward
the end thereof opposite the site of attachnent to the spectacle lens 11
until it iAftem heliattashuentubeenbrt a31 yisrpeshphainto phecérdnt and back
surfaces of the spectacle lens 11 on the face side. 10 To this end piece
312 is seduredwditngel pnberiSiSediedéd whtist it ld@se 8ienge sheucture for
attaching a tenple 41 so that it can be freely folded over. This hinge
menber 343 Kes. joined to a hinge nenber 411 secured to the tenple 41 and
fixed in place with a screw 313a. Thus the tenple 15 41 is attached to the

Lo Ty S Nt gl 8RS AR

shown 1 n the draw ng, the attachne er t he
ri ght speqgtacle lens 1 i ttached .in the sane way as described above.
The 20 at tctg’cefﬁ?@rﬂ e‘irl'baﬁ ﬁ%er%‘%seg‘ioa‘ﬁre‘flgh%e n‘?otkﬁ?fée‘?%f?P%ﬂﬂlF?gHPe of the
bridge 2 is the sane, wherefore no further explanation therefor is given

here. The Sditdt IPinatoragiHeen i HstspRebrelagllens 11 until it is
in a direction substantially orthogonal to the front and
back surfaces of the spectacle lens 11 on the face side.
»

10 To this end piece 312 is secured a hinge member 313 that
constitutes a hinge structure for attaching a temple 41
so that it can be freely folded over. This hinge member
313 is joined to a hinge member 411 secured to the temple
41 and fixed in place with a screw 313a. Thus the temple

15 41 is attached to the attachment member 31 such that it
can be freely folded over.

Although not shown in the drawing, the attachment
member 32 that is attached to the right spectacle lens 12
is attached in the same way as described above. The

20 attachment to the spectacle lenses to the left and right
of the bridge 2 is the same, wherefore no further
explanation therefor is given here.

The width Wt of the attachment member 31
corresponding to the width Wk of the cutout 110 is formed

25 so as to be substantially equal to the width Wk of the

cutout 110 except where the groove 311 is formed. The

13



corresponding to the width W of the cutout 110 is forned 25 so as to be
substantially equal to the width W of the cutout 110 except where the
groove 311 is fornmed. The 13 side surface 1l1la of the ridge 111 in the
cutout 110, in this enbodinent, is made an inclined surface with an

i nclinati §|3rdeo1sué:;§§r°®<|1rﬂ’ét5el%f 30 grldee Fhk W dEe TEUFRUE RO} ed

t hi ckness direction in the cutout 110 of the 5 attachnent nenber 31 is nade
subst ant i &hy emdoghimends Ishanads ckneskcbinedeswpbatecvetheas 11. Fig. 6
provi des cross-sectional views of portions wherein an attachnment nenber 31

i s pushed 1indhQ A HH apTROH ﬁ@hﬂé&;ﬁl S0t gt sbLO iThed BRBG aft €54 ens 11

Fig. 10 6(a) represents the case of this enbodinent. The cutting plane in
this cros tion Vi.ew i er pendi cular_to a a ext endi ng
fromthe Z%ilg (i(%nst ﬁte”s(ﬂ(&etsasclcgl qotnlsorill? otlf%ec%‘%%‘fé i?ﬂ ?%o?g ®I'n the
enbodi prent . described in the foregoi eg the side surface 111a of the 15

ri dge 111 dbFacherenl RRMPETH q%;kﬁ3@ﬁilﬁV?ﬁﬁ¢?ﬁ&¢%%¥ be SfPend§ al so be

made a perpendicul ar surface as diagramred in Fig. 6(b). In the enbodi nent
descri bed the tthd dkavespiafy, theripevkacle hkeenmg dih. Tt in the | ens thickness
direction of 20 the attachnment nenber 31 is nade substantially the sane as
the thickness @fid hes gpeeiiodde dwdss ddecbidnal wbyws absSopbdetionged thi nner

t han the thickness of the
' wherein an attachment member 31 is pushed into place and
secured in a cutout 110 in a spectacle lens 11. Fig.
10 6(a) represents the case of this embodiment. The cutting
plane in this cross-sectional view is perpendicular to a
- straight line extending from the edge of the spectacle
lens 11.to the cenfer thereof. In the embodiment
described in the foregoing, the side surface 1llla of the
15 ridge 111 in the cutout 110 is given an inclination, but
it may also be made a perpendicular surface as diagrammed
in Fig. 6(b).
In the embodiment described in the foregoing,
moreover, the width Tt in the lens thickness direction of
20 the attachment member 31 is made substantially the same
as the thickness of the spectacle lens 11, but it may
also be formed thinner than the thickness of the
spectacle lens 11 as diagrammed in Fig. 6(c¢). In other
words, 1f the width Wk of the cutout 110 and the width Wt

25 of the attachment member 31 are made substantially equal,

attachment can be effected using common'attachment

14



spectacle lens 11 as diagranmed in Fig. 6(c). In other words, if the wdth
VW of the cutout 110 and the wdth W 25 of the attachnent nenber 31 are
made substantially equal, attachnent can be effected usi ng common
attachnment 14 nenbers even if the | ens thickness changes, there ceases to
be a need™EBPRASr ievale 1ft ttdehrkans drbkne sorchandes | etlserpaceasean be used
i n conmmon, and extrenely high wutility can be realized. 5 The upper surface
of the ri dgebela neeithd o fiannidHdir atmyadienddttmentferd fisy &yl one or nore
grooves 111b in it as diagrammed in Fig. 6(d). In the latter case, when

Securing i1endQneat%isnGain rhasd @/ tin dEnEBOOVAR lbibrafd 1y asi gahesi ve
reservoirs and a strong bond can be effected. 10 In the enbodi nent

descri bed it 14he REHY 1A 1 ernore, an exanple is given wherein one
ridge 111uis Srgbi gﬁ, mﬂaﬁf%ﬁ%?ality t hereof nmay be provided. The cross-

sectignal shap of _the rid 111 in.the cuto t%E10 and the groove 311 in
the attachnent %?rlgnﬁlgrpefls %q%oo%&the 1%1%%311 VI hEpRe cytout 110
sem -cylindrical shape, or some other shape. Fig. 7 provides diagrans of
still ot hBRYeRgnfHEL 0T dii MA% NANE Ooff VUIRAKE 19MPIRSS bbl Hadini n a shape
such that, as diagrammed in Fig. 7(a), at least either the 20 front or the
back surfddeasf dilsgrapmadacine Fighs 614 )Y ¢+ heln sifte lateex ¢dse eyehéei ng
diagramred in the figure) is
securing is done using an adhesive, the grooves 111b act
as adhesive reservoirs and a strong bond can be effected.
10 In the embodiment described in the foregoing, furthermore,
an example is given wherein one ridge 111 is provided,
but a plurality thereof may be provided. The cross-
sectional shapes of the ridge 111 in the cutout 110 and
the groove 311 in the attachment member 31 may also be a
15 simple V shape, a semi-cylindrical shape, or some other
shape.
Fig. 7 provides diagrams of still other examples of
cutouts 110. The cutout 110 may be made in a shape such
that, as diagrammed in Fig. 7(a), at least either the
20 front or the back surface of the spectacle lens 11 (the
side toward the eye being diagrammed in the figure) is
closed. If this is done, when the lens periphery is
thick (as in the case of a lens of strong minus power),
the portion removed in machining when forming the cutout

25 can be diminished, making it possible to realize good

results in terms of machinability, exterior appearance,

15



closed. If this is done, when the |lens periphery is thick (as in the case
of a lens of strong m nus power), the portion renoved in machini ng when
form ng the cutout 25 can be di m nished, naking it possible to realize good
results in terns of nmachinability, exterior appearance, 15 and/or strength.
O, the rizR@/aniswesnatle ofs.stbe rédgeaiéllmay havehons dideci de with
the front surface of the spectacle lens 11, as diagramred in Fig. 7(b).

Al ternati vetyfacs Ulbgremied is Ebdncife) wiahgthevErdh? Furdadee ogr ovi ded
in the cutout 11 instead of the ridge 111, and a ridge 312 in the

attachmenttiendescBdclosiend i, hbBeq9hge¥Mmddlin! Righat; (g@se, the shape
may be made so that at |east either the front or the back surface of the

raure) | o o euse RN oy aage il HCEpE "9 (BN o

figure) is closed, as diagrame spectac es 11 and

12 are.configured of a terial such as_glass or plastic. In cases where
the I|@&nséd agﬁgadga%vbge yhPhtﬁﬁcchgPﬁ,1EXAH5F8§dons&8ﬁ Fi998t dital s

i ncl ude diethyl ene_glycol allyl carbonate or polycarbonates, and acrylic
or pol yur i FEdgas312 anyﬁhet phkhachppat| BABRST P4 pastiead @f y
desirable for the spectacle |l ens holding structures in this enbodinent as
t hey exhi b¥he sgpeever3thockInethstansseantiheeabape daysbeemgile, set c.

that at least either the front or the back surface of the
spectacle lens 11 (the side toward the eye being

10 diagrammed in the figure) is closed, as diagrammed in Fig.
7(d).

The spectacle lenses 11 and 12 are configured of a
material such as glass or plastic. In cases where the
lenses are made of synthetic resin, examples of such

15 materials include diethylene glycol allyl carbonate or
polycarbonates, and acrylic or polyurethane resins.
Polyurethane type lenses are particularly desirable for
the spectacle lens holding structures in this embodiment
as they exhibit superior shock resistance and tensile

20 strength, etc.

For the material for the attachment members 31 and
32 and the bridge 2 it is possible to use such resins.as
polyamides, polyimides, acetates, polyetherimides,
polyether ether ketones, and polyphenyl sulfones, such

25 metal materials as titanium or titanium alloys, iron-

based alloys, nickel silver, Monel metal, high nickel,

16



For the material for the attachnment menbers 31 and 32 and the bridge 2 it

I S possible to use such resins as polyam des, polyimdes, acetates,

pol yet heri mi des, polyether ether ketones, and pol yphenyl sul fones, such 25
metal materials as titaniumor titaniumalloys, iron- based alloys, nickel
silver, MiAf@imass steslroni ekeer nbckedi alksysstard brootker nicke

all oys, and bronze, berylliumcopper, or other copper alloy, or other

mat er i al s.beriylLliBim-sceppexpl anad tiigr dcagpam dblopn exaspherof a 5

machi ning method for the cutout 110. In Fig. 8, the synbol 51 is a form

t hat secumescddiearspectacle lens 11 or 12, while 52 is an angl ed hol ding
pedestal that holds that format sonme angle. In perform ng the nachining,

Lhe lens L1 of A2yl s i 15el ofhob b, L0 a S0k BoLhgy 10, qpyer guf ace

down, and the form51 1s secured on t e holdi ng 2% In the
case of this mbodi ment . - a_12-degree, angl ol di ng_pedestal is used to
mat ch %hemaavcehri:nglengdﬁ/gh%q F9% g%%v%‘it?‘égsf]sarfayéffﬂ' Bni §héondi tion, by
cutting the l.ens horjzontally while 15 turning a cutter 6, a cutout 110
like that iMRHameds @ FoE1 4habhnseeures nbe FPectacie iansxplanatory

diagram for a nmethod of nmachining a lens wherein a block for machining the
lens is cuckedlks 32 is antaogledsholding opedestahgtkahohdilag

that form at some angle. In performing the machining,
the lens 11 or 12 is inserted in the form 51 with the

10 convex surface down, and the form 51 is secured on the
angle holding pedestal 52. In.the case of this
embodiment, a 12-degree angle holding pedestal is used to
match the average curve of the convex lens surface. In
this condition, by cutting the 1lens horizontally while

15 turning a cutter 6, a cutout 110 like that diagrammed in
Fig. 1 can be formed.

Fig. 9 is an explanatory diagram for a method of
machining a lens wherein a block for machining the lens
is chucked as it is without using a form or angle holding

20 pedestal. This is a method of machining the lenses 11
and 12 by using a block 7, as is, that securely holds the
lens in place for that purpose. That is, the block is
chucked as is in an NC machining apparatus or the like
and a cutter is brought to bear from a direction of 12

25 degrees. If this is done, it is extremely easy to

automate the cutout machining.
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20 pedestal. This is a nethod of machining the lenses 11 and 12 by using a
block 7, as is, that securely holds the lens in place for that purpose.
That is, the block is chucked as is in an NC machini ng apparatus or the
like and a cutter is brought to bear froma direction of 12 25 degrees. |If
this is done, iHig9s Ext¢ergrgmeagyampleguebnagttene eaeduwhanchi ning. 17
Fig. 10 di agrans exanples of cutters used when form ng cutouts of various
di fferent fSshapesy ddereyts fof meahiousgdiffeeehtr sieapakbi | eHerkt, i ag t he
cutters diagramed in Fig. 10(a) to 10(d) 12, when the lens 5 periphery is

thi ck (whetadHigimnsi Hase of SEMONOwHL DEIStiPOVRY) thé hgubeeksl ens surface (on
the eye side) will be greatly renoved. As a result, not only will the |ens

strength | ower ed. but_ihe ernal rapce wll he oor al so because
the cut v;§3a9ﬁ§WQﬁﬂ ﬁ&mﬁﬁ%éeﬁ&g?gnf?hgggg?f?gﬂtyﬁkﬂ}éggieg???calIy, Fig.
11(a) i.s a diagramwhich represents an_exanple of cutout nachining when
the | efls B&EH ¥ s Emiek. (vhen bhe aheR8 has Rgstrepd)minne back | ens
surface side (side toward the eye) is renoved by a distance D fromthe
edge t owarpbweir) ceriierbadls Téms esponfiacehéonstka éyensife)owtiildee t he cut
appears as a projected inmage toward the direction of observation. The
size d t heymeoit Bbeotsmevedpr oxs nat ebyudt § Abt! bAByews11i heheepgse of this

enbodi ment .

strength be lowered, but the external appearance will be
poor also because the cut will reflect when seen from the

10 front. More specifically, Fig. 1ll(a) is a diagram which
represents an example of cutout machining when the lens
periphery is thick. As diagrammed in Fig. 11l(a), the
back lens surface side (side toward the eye) is removed
by a distance D from the edge toward the center.

15 Thereupon, wheﬁ seen from the outside, the cut appears as
a projected image toward the direction of observation.
The size d thereof becomes approximately 0.8 millimeters
in the case'of this embodiment.

In cases such as this, the cutter diagrammed in Fig.

20 10(e) is used. This cutter is a cutter that has been cut
by the amount of the angle wherewith the lens is tilted
(12 degrees in this embodiment). When machining is done
with this cutter, as diagrammed in Fig. 11(b), cutout
machining can be performed which parallels the lens edge

25 surface, and strength and outward appearance are no

longer impaired more than necessary.
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In cases such as this, the cutter diagramed in Fig. 20 10(e) is used.
This cutter is a cutter that has been cut by the anmpbunt of the angle
wherewith the lens is tilted {12 degrees in this enbodinent). Wen

machining is done wth this cutter, as diagramed in Fig

11(b), cutout

machi ni ng can BW&epedftodiead twdineh qraraiiiest & Hdg ér@re‘dg@né_?Stlselrba@Je, and
strength and outward appearance are no |onger inpaired nore than

necessarysutadvksn oft tHheasiperrimare didrey of ithendchointednihn
surfaces of the spectacle lens 11 is machined in a cl osed

téecbaskd .
shape, "as in the

exanpl es dhageamard iinn thied exHndl @ iaddhmmddeirs Wigr diagranaed in Fig.

10(f) is used. In 5 this case, as diagrammed in Fig. 12,

lens 11 b3 g9eciphed 'd;;n SR ENth ST TG APPAL ALS

it can be positione
positioning.reference plate 700 erew th curate posjti
Por f or o 51 6 4560h 5y CHEAIRE IR T & o aiie 1rshac

reference surface. Next, machining is perforned by a cutt

t he spectacle
32007 wherewi th

“secured. en, positioning 1s done by a

fRatfef The-

er 6 attached to

an NC nachilnilfg s@spest i soFPatlont e SaMydh e APRRERERHeH00n t he
foregoing, the attachnment nmenber 31 is joined and secured by a ridge 15
111 provi #berewitthe idutaan biel Pamidt engdoved MecyreVi dethém, t he att achnent

menber 31. Therefore, so long as there is sufficient thic
peri pherypoagitiiltming is done by a positioning reference p

kness in the | ens
late 700

wherewith accurate positioning can be performed by

10 pushing the edge of the spectacle lens 11 agains
reference surface. Next, machining is performed

cutter 6 attached to an NC machining apparatus 6

t the
by a

00.

Based on the embodiment described in the foregoing,

theNEttachment member 31 is joined and secured by a ridge

15 111 provided in the cutout 110 and a groove 311 provided

in the attachment member 31. Therefore, so long

as there

is sufficient thickness in the lens periphery for the

ridge 111 to be formed by machining in the cutou

even a thin lens can be firmly secured. In addi

t 110,

tion, in

20 the case 0of a thick lens, the cutout 110 can be made in a

form wherein one surface side of the lens is clo
diagrammed in Fig. 7(a) and 7(d). Accordingly,
securing can be done, regardless of whether the

thin or thick, while good design factors can als

sed, as
firm
lens is

o be

25 maintained, wherefore the product value of the spectacles

can be significantly enhanced.
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ridge 111 to be fornmed by machining in the cutout 110, even a thin lens
can be firmy secured. In addition, in 20 the case of a thick lens, the
cutout 110 can be nade in a formwherein one surface side of the lens is
closed, as diagrammed in Fig. 7(a) and 7(d). Accordingly, firm securing
can be done, rdgmtdieageond, ihectieset bivel ehdgesllihin bdhet bucbutwiilbe good
design factors can al so be 25 maintai ned, wherefore the product val ue of

t he spect da et clantdetlse gnrdoeansiy pnbeanced. iA9thur hheaBmentbecause the
ridge 111 in the cutout 110 is fit into the groove 311 provided in the

at t achmentpenBes1 3lund No i 9é@eoPRLbL 0PNt hELE0EaRABRObebgggeN | OOKI NG
at the eyeglass frane fromthe front. Thus, even 5 if the color of the

bubb es 1 1R e, Ao Bye dlab Prkfant PePRY, ERLIRERRET. THES P rBhai (i on

becausg the fitted securin ortion.is chined integrally into the front
end ofgthéﬁﬂﬁgﬁﬂﬁﬂ%ﬂr Q% %b% hesive ;chandes| @Ves ho®fri 85 theTsecuring
portion so that there is no sense of incongruity with the end pieces or
bri dge, arf @&natUkighloadnizppeeraficeltabubblesr bni he bednede no sharp
pi n-shaped projection conmes in front of the eyes as with the PinFeel type.
15 Furt herpuorte,omal ttiaghwiekhnmpbesbar eogspkousherein an  adhesive is used in
securing the cutout 110 and the :
In addition, because the fitted securing portion is
machined integrally into the front end of the attachment
10 member, it is possible to position the securing portion
so that there is no sense of incongruity with the end
pieces or bridge, and a natural outer appearance can be
provided because no sharp pin-shaped projection comes in
front of the eyes as with the PinFeel type.
15 Furthermofe, although examples are given wherein an
adhesive i1s used in securing the cutout 110 and the
attachment member 31, it goes without saying that the
securing may be done with only the tight fitting provided,
without using an adhesive. Nevertheless, by adding an
20 adhesive at the time of securing, the securing of the
cutout and attachment member is made stronger. Also, it
is presumed that the use of an adhesive will have a
reinforcing effect against any microcracks (not visible

to the naked eye) that develop during cutout machining,

25 wherefore such use is to be preferred.
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attachnment nmenber 31, it goes wi thout saying that the securing nmay be done
with only the tight fitting provided, wthout using an adhesive.
Nevert hel ess, by adding an 20 adhesive at the tinme of securing, the
securing of the cutout and attachnent nenber is made stronger. Also, it

i s presuned th3het ehgsdvef usiedadiess wawibe amaePaxy « elgf vk ng ef f ect

agai nst any mcrocracks (not visible to the naked eye) that devel op during
cut out nackienoagrylatehenef anaesuwdi cudypes ddhdse v efrertthesl. 120 The adhesi ve
used here may be an epoxy, acrylic, cyanoacrylate, or anaerobic type '

adhesi ve gbokhe akdhle®ivesR0Xy pdReSicASr, RAAGICH A stdi gt out standing
adhesi ve effect irrespective of the l'ens material. The 5 adhesive used

shoul d bea%@sqw SEERSPASU AN G0t nd AR FEAM Yoy SXRLLT NG 2

vi scosity when Used at 25 pol ses or so. ow-Viscosity
adhesi ere _is |i tIe rati f bubbl es kability is
out st %dl ﬁ& SRt é’ﬁ"e ‘%‘?3’5 glr?sgq\léf L}'s?d’sﬁﬁr‘?rhte ‘g‘%i)%{:? a%}ie | enses,
furthernore, because such acrylic lenses are generally not highly

r esi st ant low ydlsworstidy i texhsldrtdfnegy &bl gdvati tan wpox yusdepeatad®’d wE be
used. In order to enhance the bonding strength, instead of naking the
groove praviodegdisddeatdachmaitin e nhsf-vi sk $itipl g Pove, thersurface

t hereof nmay be roughened so that it is uneven, or portions of the groove
may be Mde j1jttle generation of air bubbles, and workability is
outstanding. When an acrylic type lens is used for the
10 spectacle lenses, furthermore, because such acrylic
lenses are generally not highly resistant to solvents, it
is preferable that an epoxy type adhesive be used:
In ordér to enhance the bonding strehgth, instead of
making the Qroove provided in the attachment member a
15 simple groove, the surface thereof may be roughened so
that it is uneven, or portions of the groove may be made
deeper to create reservoirs for the adhesive, and thus
the adhesive strength can be dramatically increased.
Fig. 13 is an explanatory diagram for the main parts
20 of rimless spectacles relating to another embodiment of
the present invention. In this embodiment, in opposite
manner as in the embodiment described in the foregoing, a
groove is provided in the cutout 110 and a ridge 1is

provided in the attachment member 31. Otherwise the

25 configuration is the same as in the embodiment described
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deeper to create reservoirs for the adhesive, and thus the adhesive
strength can be dramatically increased. Fig. 13 is an expl anatory diagram
for the main parts 20 of rinm ess spectacles relating to another enbodi nent
of the present invention. In this enbodinent, in opposite nmanner as in

t he enbodinehhedéoceigivdag . n whesrdfmmygoingetailpddasdesiprtbonded in the
cutout 110 and a ridge is provided in the attachnent nenber 31. O herw se
the 25 cobhekgdbdt iien givvrenh@exa® as in the enbodi ment described 21 in the
foregoi ng, wherefore no detail ed description thereof is given here. Fig.

14 to 17 are dipagransy RPreSeid N Adddrls Hdifles O NBPL 51 bPpihe

enbodi nents diagramed in these 5 figures, the attachnent nenber used for

the attac . er i.s of fﬂgg Y| pi 312 has been
el i m nat egﬁﬁrggrjhmt e étté%‘nrrt}n emarﬁs)er @g{%g{*ge %‘f%ttﬁ%g?s f or med

directly aon this attachnment nmenber 31, and the tenple is attached directly
such that TLOUEss ¢ S afFashsten BRERP YN Utsl*?@séf%?rﬁh? reht3chmentonpared to

conventional rimess spectacles having end pieces, it is possible to
ef fect rewmemberolddr isned desihppe twhereire thy muld pircabdlddhas functi onal
beauty. In the exanple diagranmmed in Fig. 14, the attachnent 15 nenber 31
i s fornmedbeenseldidniatad \Eidre tdeareatsi @chnent emmart 031, 14 O0hipgevi sion i s
made so that the entire
structure is formed directly on this attachment member 31,
and the temple is attached directly such that it can fold
10 over. Based on these embodiments, as compared to
conventional rimless spectacles having end pieces, it is
possible to effect revolutionary new designs that are
simple and abound‘in functional beauty.
In the example diagrammed in Fig. 14, the attachment
15 member 31 is formed in substantially the same size.as the
cutout 110, provision is made so that the entire
attachment member 31 is accommodated inside the cutout
110, a hinge structure 314 is provided in the attachment
member 31 that is pushed into place inside the cutout 110,
20 a hinge coupling is effected with the hinge structure 414
provided at the front end of the temple 41, and the
temple is attached directly so that it can be freely
folded over.
In the example diagrammed in Fig. 15, the attachment

25 member 31 is formed so that the depth dimension thereof

1s slightly longer than the cutout 110, provision is made
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attachnment nenber 31 is accommpdated inside the cutout 110, a hinge
structure 314 is provided in the attachnent nenber 31 that is pushed into
pl ace inside the cutout 110, 20 a hinge coupling is effected with the hinge
structure 414 provided at the front end of the tenple 41, and the tenple
I s attacheso dthatttlye sbatkaendt ofathke afttaehpentomdetbeavedl | n the exanpl e
diagramed in Fig. 15, the attachnent 25 nenber 31 is forned so that the

depth di Wﬁgﬁhscb@ﬂu&é@rﬁﬂi%hiﬁyskirgm kyiel @ager oth@Ret RpeetiRile bldhs praoVvi sion
is made 22 so that the back end of the attachnment nmenber 31 protrudes

slightly fg éhgtfaagus?z; sps igegm@_@a L&"$hat, Rgior&g%ag;@gelg& 314 is

formed at that protruding place, I'nge coupli e Wth the
hi nge str c%ure 4143; rovideg in tgg f.r n% eng,of the tenple 41, and the
tenpl e isq% ?3eneg %ﬁgalch fe3ts ¥&tgh bej pipgs ﬁgr Wt bVer freely.
When this is dopne, the screw 3l4a confi%éring the hinge structure can be
adj ust @ RTARYAed| 4B the FronkecadanSl &D6i 46MRARed li.n amidy thes, the
attachment nenber 31 is fornmed in substantially the same size as the
cutout 110teppbei $soattschadewdsht hasciriewy Siddiar soatthachrentcarertyer 31 is
accommodat ed inside the cutout 110, a hinge structure 314a is provided on
the side ofoldédtbececufoablyl0 Waear dhiilse igydone hithge seiew 3104 S
configuring the hinge structure can be adjusted at any
time.

10 In the example diagrammed in Fig. 16, the attachment
member 31 is formed in substantially the same size as the
cutout 110, provision is made so that the entire
attachment member 31 is accommodated inside the dﬁtout
110, a hinge structure 314a is provided on the side of

15 the cutout 110 toward the eye, a hinge coupling is
effected with the hinge structure 414 provided in the
front end of the temple 41, and the temple is attached so
that it can be folded over freely. Based on this, it is
easy to make it so that the end piece and hinge structure

20 cannot be seen at all from the front. Also, even when
the lens edge thickness is thick (in a case like that
diagrammed in Fig. 6(c)), by lengthening the hinge
structure 314a on the face side, the screw 31l4a of the

hinge structure is brought out to the outside, and a

25 structure can be effected that is adjustable at any time.
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effecied with the hinge structure 414 provided in the front end of the
tenple 41, and the tenple is attached so that it can be fol ded over
freely. Based on this, it is easy to make it so that the end piece and

hinge structure 20 canBeL-R¢,SEEN all fromthe front. Al so, even when
the | ens edge thickness is tﬁlac O(?heaeB‘QQQlf“ieRést Hescrdbadr amred in Fig.

6(c)), by | engthest i i tructure 314a on the face side, the screw
314a of the hinge ﬁ%?u@?hpgﬁgg Bﬁ%uaﬁFaﬁhﬂeﬂﬁ nembeut ssdpuspagd a 25

structure can bg,gffected that is adjustable at any tinme. 23 Acébrding to
t he enbodi nentsePdes%:esin%d”?% C‘f‘b‘?‘é’@oi bae gheové h@raﬂé’{jé‘gﬁ%v?ﬁ.”ber IS
pushed~o placeiégégeacutout, t he groove or ridge provi n ® the

attachnent nenbét Tdd m@nben hies rmalged oF 1 85 < e 5P OVi ded in the cutout
and secured, _wherefore ngn,ly is strong securirmf?mﬁéﬁ%%s%{b$5% but the

foIIomﬁn~-ef?tspr§Wédﬁ@aHMZ®me'Eﬁﬁdhﬂf%ﬁ/r jttle possibility of 10 fing
after attachnent conpared to when securl nd; %sé‘%feé'u efiore diqissy dis t he

li ke. (2) Largesseouni 8eca@ihacCihSu faces (;bondir surfaces) can be
obt ai ned, wherefore firm atta?ﬁnla?éc n_s i M e £RL hdwi negyas itdse,
the size of thearattaghiysrly nmenbers can be made substantially afjou the

3

. ]
(1) There is very little Possibility of lo%ing

after attachment compared to when securing is do? ing
-usi
10 Screws or the like.
(2) Large securing contact surfaces (bondir
surfaces) can be obtained, wherefore firm attachmt can
be maintained. At the same time, the size of the

attachment members can be made substantially abou the

15 i
Same as the size of the cutouts. Also, because ji:jis

Possible to make the attachment members flat with the
lens surfaces without protruding from the lens surfaces,
the aesthetic benefit gained ig énormous, and the
operation of wiping the lens surfaces is made very easy.
20 (3) The size of the attachment members can be made
small, wherefore a wide effective field of view can be
obtained.
(4) The cutout has either the same width or a width

that gradually diminishes from the lens edge, wherefore

25 machining is simple and automation is also easy
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15 sane as the size of the cutouts. Al so, because i~is possible to nake
the attachnment nenbers flat wththe I|ens surfaces w thout protruding from
the Il ens sul faces, the aesthetic benefit gained is enornous, and the
operation of wiping the lens surfaces is nade very easy. 20 (3) The size of
the attachnent (fehbekts tarohky neeleessany | towheakfne eaaswidetetkecti ve field
of view can be obtained. (4) The cutout has either the sanme width or a

wi dt h t hathegreadittl | yrabve$i shesidgosm pheviess enlgettabrmehere 25
machining is sinple and automation is also easy. 24 (5) It is only

necessary rendei®d | dgn St HLak €1n WHeh EUEL NaBb QOVES Dhtbi 8gRgeR! QY ded in
attachnment nenbers can be pushed into place about or into rlgges or

oEr P s SR B i, e o e

t hi ckness © enses, a éria cknéss § peri phery
can be_.made in or_thick wthout an ropl em what ever. Accordingly,
ht haPm c-HsEHICE e e %c?%gg¥§e%§t$§nﬁm &R$eS ¢ 6704t the easy to nake
y
the attachnent structure 10 portion_inconspicuous, and there is no sense
of incondtafe¥iah tkiesness deti ghe l9ns AperhpRerdincde Hepmadedtdiinect|y on
the attachnment nmenber, w thout providing an end piece, and the tenple can
be attachezrr dihick |withhothasnytprablée whatever. Accordingly,
Ophthalmic.use of the spectacles is extremely easy.
(6) It is easy to make the attachment structure
10 portion inconspicuous, and there is no sense of
incongruity in terms of design.
(7) A hinge can be deployed directly on the
attachment member, without providing an end piece, and
the temple can be attached directly so that it can be
15 folded over. Thus it is possible to effect new and
extremely revolutionary designs never seen before.
(8) Given the securing structure, firm attachment
is possible using various kinds of materials,

so the material is not limited.

20

INDUSTRIAL APPLICABILITY

The present invention, as described in detail in the
foregoing, provides rimless spectacles wherein cutouts
25 are provided in the edges of spectacle lenses and

attachment members are pushed into place in those cutouts

25



15 folded over. Thus it is possible to effect new and extrenely

revol utionary designs never seen before. (8) Gven the securing structure,
firmattachment is possible using various kinds of naterials, so the
material is not limted. 20 I NDUSTRI AL APPLI CABI LI TY The present invention,
as descri lpad iatthahedd . | (iThéhecutoubgohaye pidvhsiekhatnheesespreracl es
wherein cutouts 25 are provided in the edges of spectacle |enses and

at t achmentsumdearisi @ ey prshetan bt Or pyaseualy hoserewt pHbms 2heaBdgat t ached.
The cutouts have widths that are either substantially constant or

gradual'ywrﬁwfémé&%f@%eoéeﬁb@rl@Héré@wvgimerﬁﬁggg;g hereof, with

ridges or grooves substantially parallel to the front an 5 surfaces

of the sp e | i LN i reunferenti al |1 parts

t her eof . (éggﬁiuéﬁggﬁégééégéhsgﬁéggl%$ogéegﬁ%r P9 egnéosﬁﬁgatherein

t hat, en those %h%achnent nenbers_are inserted into the cutouts from

t he edge si 35S (He YR IRRFEAFLRSEENSRY %%E%%% 1B FReolpPR8Ee, mate with

ridges or grooves in the cutouts where the attachnment nenbers abut on the
i nner ci rekrAuRERRent ikl wabhrparbs thereef out Bhe TAtitachwenti nl ess
spectacles of the present invention are characterized in that the
at t achnentmembdrs shawe gréaededor ridges formed therein that, when

those attachment members are inserted into the cutouts
from the edge sides of the spectacle lenses and pushed

10 into place, mate with ridges or grooves in the cutouts
where the attachment members abut on the inner
circumferential wall parts of the cutouts. Thus the
rimless spectacles of the present invention are
characterized in that the attachment members are attached

15 by being inserted from the edge sides of the spectacle
lenses into the cutouts and pushed into place therein.
Rimless spectacles are therefore obtained wherewith
simple, definite, and firm attachment is possible,
breadth of effective field of view, durability, aesthetic

20 beauty, and lighter weight, etc., are readily secured,

and fabrication is easy.
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15 by being inserted fromthe edge sides of the spectacle Ilenses into the
cutouts and pushed into place therein. Rinless spectacles are therefore
obtai ned wherewith sinple, definite, and firmattachnment is possible,
breadth of effective field of view, durability, aesthetic 20 beauty, and

| ighter weight, etc., are readily seth&RMS and fabrication is easy. 26
CLAIMS 1. Rinmess spectacles which are designed so that cutouts are

provi ded in edges of spectacle |enses and 5 attachnment nenbers are fit into
those cutouts and attached thereto without using rins, wherein: said

cutouts have widths ﬁfﬁ§?§§E%ﬁ%éé@%leé“@ﬁf@ﬁtéfél&eEQQﬁ%ﬁ”EoOEhQEadual'y

narrom/fron1the ‘edges sal'd spectac e |l enses towar e centers thereof,
and 10 have rlqgg substa.% %EHX % raIIe toetEe irﬁgt and ba%ma surf aces
of said sFEtiHtT® IRV 9% PhnaPeCtertntePaRti 4hdwal |
thereof; said attachnment menbers have grooves formed therein mhlch when
sai d aPt acHitAhnabdembe®s | #5er fil 1150 akACPasAREORAS0aBRace i n sai d
cutouts fromthe edge sides of said spectacle lenses, fit over said ridges
in said atttaghedhtherstd dwithashnmesingi etmws, abbereant he i nner
circunferential walls of said cutouts; and said attachnent nenbers are
attached to said said cutouts have widths that are either
substantially constant or gradually narrow from the edges
of said spectacle lenses toward the centers thereof, and
10 have ridges, substantially parallel to the front and back
surfaces of said spectacle lenses, formed in the inner
circumferential walls thereof;
said attachment members have grooves formed
therein which, when said attachment members are inserted
15 and pushed into place in said cutouts from the edge sides
of said spectacle lenses, fit over said ridges in said
cutouts where said attachment pieces abut on the inner
circumferential walls of said cutouts; and
said attachment members are attached to said
20 cutouts by inserting said attachment members into said
cutouts from the edge side of said spectacle lenses and
pushing them into place so that said grooves in said
attachment members fit over said ridges in said cutouts.

2. Rimless spectacles which are designed so that

25 cutouts are provided in edges of spectacle lenses and
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20 cutouts by inserting said attachnment nenbers into said cutouts fromthe
edge side of said spectacle | enses and pushing theminto place so that
said grooves in said attachnent nenbers fit over said ridges in said
cutouts. 2. Rinless spectacles which are designed so that 25 cutouts are
provi ded iatteagjueenf memkens| aréefittsinhd pHoaetaghawhes aedbers are fit
into those cutouts and attached thereto without using rins, wherein: said
cut outs hatetadliidisthdmétareiehberussngstams| avhgreanst ant or gradual |y
narrow fromthe edges 5 of said spectacle |l enses toward the centers

thereof, and have grggvescutyhstanhial byapasathet hPet Betheont and back
surfaces of said spectacle lenses, forned in the inner circunferenti al

|l h h
ohi ch, o LA e PhE nCaR %%ﬁﬁ@?i@%?@a%‘%t #2820l EEER e BR6ES) ace i

sai d cgtout fro t he edgg’iil #des salg ﬁgectacle Ienses fit |nto sai d
gr oove c%?%ﬁf% el BRE&F LV ERANFRAt CPREEES LBEESSH -t R8di nner

circunferential wal | s of said cutouts; and 15 said attachnment nenbers are
attached thav@igroevedut Sub§tapsépalligprsandlalt hehrbat frentersd nto said
cutouts fromthe edge side of said spectacle |lenses and pushing theminto
pl ace so thextk ssnvfacegesfi aasdi dpacttacheehenseshefermetl int ¢heai d grooves
in said cutouts.
inner circumferential walls thereof;
said attachment members have ridges formed
10 therein which, when said attachment members are inserted
and pushed into place in said cutouts from the edge sides
of said spectacle lenses, fit into said grooves in said
cutouts where said attachment pieces abut on the inner
circumferential walls of said cutouts; and
15 said attachment members are attached to said
cutouts by inserting said attachment members into said
cutouts from the edge side of said spectacle lenses and
pushing them into place so that said ridges in said
attachment members f£it into said grooves in said cutouts.
20 3. The rimless spectacles according to claim 1 or
2, wherein widths of said attachment members are either
substantially equal to or smaller than widths of said
cutouts.

4, The rimless spectacles according to any one of

25 claims 1 to 3, wherein said cutouts constitute shapes
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20 3. The rimess spectacles according to claim1 or 2, wherein w dths of
said attachnent nenbers are either substantially equal to or smaller than
wi dths of said cutouts. 4. The riml ess spectacles according to any one of
25 clains 1 to 3, wherein said cutouts constitute shapes 28 such that at

| east one or 6LEEr thiRtf EONtleast Atk o WiRGESOfs 38 d g,p@cgggl elens is
closed. 5. Rinless spectacles conprising attachnent structuré% for

directly attashirfigcaist achmenld ByRAS- 1P 10 L9965 1Y Spect acl e | enses
Wi thout using rinms, in which hinge structures "are ﬁ ovided in said

attachment nenberss so RBat s.can be attached such that the tenples
can be fol ded over; mher@%ﬁggg?éggﬁﬁf FOTREHFNY ¢ tasthenvie end 10

pi eces extendipg,,i irections substantially orthogonal to the front and
back surfaces ogugg}lg.egp SFaQIlEeFéllré’e&tta&@tinm B¢ ashmerttu mesntases 1oy med
directly %} thg sites where said attachnment nmenbers are attached to said
spect acl e 7] eng89CEnAt sEPECtafpRed easesamwtidbbad ssehgt Ramsl5 itheHeqp! es can
be fol ded 0V?ﬂ= 29

inge structures are provided in said attachment members

so that temples can be attached such that the temples can

be folded over;

wherein said attachment members do not have end
10 pieces extending in directions substantially orthogonal
to the front and back surfaces of said spectacle lenses,
but hinge structures are formed directly at the sites

where said attachment members are attached to said

spectacle lenses and said temples are attached such that

15 the temples can be folded over,
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