;e3el 64Tg.t 8 OCT 2004 RI MLESS SPECTACLES 5 TECHNI CAL FI ELD Thi s invention
relates to riness spectacles wherein cutouts or the like are prlogi 67 2004
t he edges of the spectacle | enses and attachnment nmenbers are attached to 10
those cutouts or the |ike without using rins Attention has been drawn in

recent years to a 15 rinless tyPﬁE@éRiEffé§C|es (rimess spectacl es)
because they offer such advantages as a wde field of view and |ight

wei ght. There are several types of such rimess spectacles, nanely a type
wherewith the |l ower circunference of the lens is suspended by a nyl on
thread, 20 a type wherewith holes for machi ne screws are nade all the way

t hrough the | enses and the f RAMEESS §g?§p@ﬁﬁﬁf machi ne screws passed

t hrough these holes (called two point or three-piece type), and the PinFeel
type wherewith holes are made in the | ens edge surfaces, but 25 not all the
way through, and pin-like projections in 1 1 6 OCT 2004 spectacle |ens
hol ding nenbers are inserted tHECENDCARJFEBLEDred thereto. Each of the types
of rim ess spectacl es described above has its own respective features.
However, these 5 are not necessarily fully satisfactory in view of the
machi ni ng costs involved and the fact that it is not necessarily easy to

ef fect the degign figkdhRioRs ML QS LINLSSRS. AIKh Y@TdioUse [t o7 al s

whi ch adequately realize wide effective fie dur ity,
aest heti t{ractiv SSs,:..and | ighter. weight, .etc..That bejng so, in recent
years a %V%ghg Pghﬁgggalﬁ% are éé%ld%%‘gk the edges OP th

spectacle lenses and attachment members are attached to

10 those cutouts or the like without using rims.

Attention has been drawn in recent vears to a

15 rimless type of spectacles (rimless spectacles) becauée
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 frdme is secured by
machine screws passed through these 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



spectacles has been proposed that is designed so that cutouts or the |like

are provided at the edges of the 15 spectacle | enses and attachnent &EGﬁ@rHM#
are fit into those cutouts or the |ike and attached. Such types of rinless
spectacl es known to the prior art include those described in Japanese

Pat ent N6pe2998748381¢Rst botldipy reatbiears legied-10ser gl Hil-2R80H0A 1998) ) and
Japanese 20 Utility Mdel Registration No. 2602605 (Utility Mbdel

Appl i cat BeaukalddteenthNa. H7-32620). The rinl ess spectacles described in
Japanese Patent No. 2997438 (Patent Application Laid-Open No. H10

228000/ 1998) gpgnbagedn@n tdpald W YWigh1Wher @i GHOWsS descdPif&st eni ng

i ndentations 10) are provided in the | enses, channels (— I nsertion channel s

20) are BBB%dﬁQﬁ' 3+2 owh 3e Qsthc?t%% AT RS S ‘rgnd pi eces 2)

which fit rnto thoSe cutouts ose channel's (— |nsert|on channel s 20) are
fit into_the cutouts i ndentations 10), and the wall portions
on both §F8e§° fnﬁﬁgs% I%n‘g'a%t @ﬂ: €q§°frroﬂt"2 AHFEDRK Ef faces of the
| enses and are thus secured . . 2 in the publication cited),

wher eupoRachéraRgaERFEFt 1] gdeﬁdleplf@ccé?s thatyridt gks qedfed to the

| enses. What is characteristic in the rimess spectacles 10 described in
Japanesenttibsayilyd elasRedios tafdfieiadn tiie @EOB0FT oxttlidriges Molel Application
Lai d- Open No. H7 32620) is that the cutouts or channel -shaped portions

provi dedvapibhe teAsesedse TRAR Wdrl o sS iatenila s Wheten n channel s are
provided of a shape having a wide part 15 having a greater width than the

openi ng_pAbhi1atd 1 FediNG S HARRS diitddiask el SR hRnel - shaped

portlons becones so-cal | ed end- broadeni ng shape.

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 fit into
those cutouts or the like and attached. Such types of
rimless spectacles known to the prior art include those

ﬂiﬁ 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



However, the rim ess spectacl es described in Japanese Patent No. 2 97(%?[
(Patent Application Laid-Open 20 No. HL0-228000/1998) suffer a shodti:dhindd0k
in that, insofar as the thickness of the lenses is subject to various
changes according to the |ayout or lens power required by the wearer, the

wi dt h of athechivemteenbernnsfer temoh Eieoeelx) 2Hicm £he ahtachhrese nenbers

(= end 25 pieces 2) nust also be changed to match that | ens thickness,

whi ch i s duteuitses Al s & WHARIdMY &= batausseidh chanme £5T28904rbhe;wi dth of
the attachnment nenbers (= end pieces 2) nust always be made greater than

the w dt el e QUiQUSs i(n=t Lﬂﬁg@rpﬁ@,%%d}ﬁtg\ﬁ nd! y\@?/z gﬁgt ryde fromthe

front and back surfaces of enses, at the fre view5 wll be

nar r oned t hat _.amount and .aesthetic attractiveness i ired, Wth the
rinless é‘%é‘& g%retslodlesscoﬂ bq)eoat nSJfg A e 1% | TR %Ie"f‘ggzggpgt F88i on No.
2602605 (Utility Mdel Application Laid-Qpen No. H7-32620), on the other
hand, > 10 fE98 ta@nst has s Ristthe keRthomrdiare BhYBape wherewith
they can be fitted into the "cutouts of end broadeni ng shape,"” wherefore

t he root Sgstareshd atherfiaf . rdusin dtheapalskicyt ben ot hed) navhenenpbhan the end
broadened tip end portions. These root portions, however, 15 nmust have

suf fi ci erthestataragtimarcs: suppmets t e dehppbsces 2 heaté ketthaheadr €oj 0i ned to
t hese attachnent parts, wherefore the thickness needs to be greater than
prescri baghe TReipon, the portions of end-broadeni ng shape descri bed
earlier nmust be nade even thicker than 20 the thickness noted earlier, the

and the aest hre aspelraraet o fteg in L L0 sUbEtalILL Do narroned
ppearance w e | npalred, erefore 'S
| 10 described in Japanese Utility Model Registration No. .
2602605 (Utility Model Application Laid-Open No. H7-
32620) is 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



| eads to shortcom ngs. The machining involved in providing the cut oyts Bm— 2004
end- broadeni ng shape is not easy 25 either. 4 a The structure of
conventional rimess spectacles, including those described in the

publ i cations noted above, furthernore, is such that, as in conventional

or di nary thenmwed thpedt adtlee st teruhmprec asentierPr Ovicied phetbs 2)akmtiaechnent

parts, and hinges are provided in those end pieces so that the tenples can

be fol dedigegis. bEhaiaRlAgrddiielish | 4Hd twi@rh edf eehd ngutbghLes pwel ght and
i nprovi ng the aesthetic appearance, etc. An object of the present invention

i's 1o prewnkdgelQed Mig3s, qt agy ﬁgﬂj [ factured,
wherewith a vm'edeeef fecti vgﬂfﬁile?%l@%/iqzltvﬁ ur%&ﬁe@ﬁy%ﬂggg?ﬁ%?i ‘E‘ngppear ance,
and |ighter i etc, an easily be secured. 15. D] SCLOSURE OF THE

| NVENTI OtQ Eik\l‘/\%"[u g-nqlea)gr‘?ss £F TS oIS 1 1P of eﬂte d%s%i&b%ﬁ Y4e¥he foregoing
are ri Mesi‘p_sg)ect acl es which are designed so that cutouts are provided in

the edge¥t e PG rONES Y Fhadh aouiy anrd ResEmethenbers are fit into
those cutouts and attached w thout using rins, wherein the cutouts have

wi dt hs t R&tracd laeness suipstiargdal |y constant or gradually narrow fromthe
edges of the spectacle |enses toward the centers thereof, and have 25

ri dges, subst antthalthe pamdldsd dpedtwcisonie andihegkisurhpsessef the

spectacle |l enses, forned in the inner 5 ,1 8 OCT 2004

Utility Model Registration No. 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.



circunferential walls thereof; the attachnent nmenbers have groovesaf@rmd 7004
therein which) when the attachnent nenbers are inserted and pushed i Nt

place in the cutouts fromthe edge sides of the spectacle |enses, fit over

the 5 ridges in the cutouts where the attachnment pieces abut on the inner

circunf erenti ghealthec@lireh® € WMNcht i@k 11 e AldACIRM c JBNbEr s are

attached to the cutouts by inserting the attachnent nmenbers into the

cutouts GraMbReqne. Sl de <l iy SRECHACIe.19098s AN Pyt ng, them 10 int o

pl ace so that t grooves 1 n the at ove idges in
the cutouts,,Second neans are rinless spectacles which are designed so that

cutouts al® PPETCEEd i SHETe 0f2% He* SFRMER 0% LRARREAL t achnent

menbers are fit into 15 those cutouts and attached wi thout using rims,

wher ei n TRBMEGt SRES LREVE S Gs Riestesara e ipesridashsimritheanl |y const ant or
gradually narrow fromthe edges of the spectacle |enses toward the centers
t her éof , agfdchaeatgpeates, adbdtingasaldne paratilddd tim tteode aarid and back 20
surfaces of the spectacle lenses, formed in the inner circunferential walls

t her eof ; ptibeeat kachtmitt thThendlkay edd dgeFIITdE bddier eithavi cdire When t he
attachnment nenbers are inserted and pushed into place in the cutouts from

the edgetpbdesorl HhGitRETAU A 111‘f§1{tejxﬂtv&itéipc Zmdrooves in the
cutouts where the attachnment pieces abut 'on the irfiner circunferential walls

of the Cﬁfﬂg’%ﬁg@n%@ ﬁeﬁkél%tﬁgaa@;&f#aq}e eat te cchrrent nenbers are attached

to the c ut's i nse chment ‘'menbers into the cutouts from

the edge side_of the spectacle | enses and pushing theminto place so that
the ridges inAPhé’%é'tetca\:g%ﬁﬁ’W% lfri“fee}tr?tcﬁ‘t Tt RFRELGS the cutouts.

10 rimless spectacles that can be easily manufactured,
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 for 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 f£it 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



Third neans are rinless spectacles according to the first or secon(]i ans
wherein the widths of the attachnment nenbers are either substanti al @Eﬂﬁiuaﬂ{]#
to or smaller than the widths of the cutouts. 10 Fourth neans are rimn ess
spectacl es according to the first, second) or third neans, wherein the

cutout's GANSUMAERBADESySUC) thdtedt ; | BAStaPREcfe Rt NREMBE e front and
back surfaces of the spectacle lens is closed. Fifth neans are rimess

spect acl | S aGivE, ur 0, i |y attaching
attachmﬁ%ﬁ%ﬁ@% f}:EJ:eﬂ?ée%Iges o%]irf ﬁlseﬁgtgp%'ct‘gtg?ﬁe #%%s%gg\%l\nc 88? using rimns,
in which _hinge structures ar rovided |n those attachnent nenbers so that
the t enpl &8 Car baereatjtré%%?cgtfgrhgt%‘é%l?%el?%wje%c%aﬁnbEhFoFHéﬂué%r; 20
wherein the attachnent nenbers do not have end pieces extending in

di rect i ofE¥uHR RIS 15T RfoRE $Reetrcke okenaesl. bAtk evefrathe of the
spectacl e | enses, but hinge structures are fornmed directly at the sites
wher e3t h&igiges Hire thereeieo st arvheit ¢ adbe et tachmespeplacks abukenses and
the tenples are attached such that they can be fol ded over. 7 1 8 OCT
2004 Basertheonirreer fdirsdunifefant idl neRlEs descthdagheboys; 8nd0ths 20 25 when
the attachnent nenbers are pushed into place in the cutouts and attached,

they are sacdfbdy dddid g HFOWESaMed | YL OYEHEEs T Byt he attachnent
menbers onto or into ridges or grooves provided In the cutouts, wherefore

this secur] i s S N, when f.he securing_.is done using
SCrews o;idts%%q | f<gg rmrée%ger, ?Ee po@gsi?%l 1Ty’ o#h?o%% ?\Fhﬁ £FP8r attachment

can be e
'n¥Le 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 f£it into

15 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
grooves, subétantially 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



extrenely slight. The securing contact surfaces (bonding surfaces) CﬁEBbQCT 2004
made | arge, wherefore strong attachnment can be nmaintained. At the sa

time, the attachment nenbers can be forned so that their size is nore or
| ess the sane as the size of the cutouts. And, because the attachnent

menbers eas betERGmcntAmatiddtd ha-d %J%1t&“ﬁﬁ@%u96ﬁ§ug%ng out from
an

the I ens faces, an enornous aesthetic advantage is gal ned, it becones

ext 1 eMel YngaR 16 WP e s, SYIARSS: I AUALL I A 4P ALtachTent

nmenbers can be nade sma In size, s i Ve oP™Mvi ew can be
made mﬁd%h. Al.so, ﬁgfau e.the cutouts have widths_ that are the sane or that
become gragqusiey SHES &F ¢ SRR 'S (FHEhiPHHRYLRE &Re®I i fied and
automatiqQn is easy. It is only necessary to effect a structure wherewith

grooves oPtP 8f@Sepsevitded ithia He ddasciindhe mdnokment membessed i nto

place onto or into ridges or grooves provided in the cutouts, wherefore the
| ens ¥ hi ERfedata [thehgreadviest [igm &he tcuB@EE .2004 i nfluence, and there is no
probl em what ever with nmaking the material thickness of the | ens edge either

thin or thickThihdt mesinsg ave rGatlidm Bredtsrlds tdvcSReciQCt&Sths extrenely
easy. It is easy to nmake the attachnent 5 structure inconspicuous, and

there isgiesyedse sefcdnel RYNY Whd b e fi ey P e to the securing
structure, it is possible to effect strong attachnment using various ki nds

means, maragvarery Aearere il S o A YOS EE¥ent menber s
and the %%WR|%§. tached dirrectly so that they can be fol ded over w thout
providing Shd =i gk’é—’? é"ﬁdft%% prts)s‘g'feoIcélttod1 S |
10 Fourth means are rimless spectacles according to the
Vfirst, 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 pieces
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.



effect new and extrenely revolutionary designs never seen 15 befor

IS an ex

pl anatory diagramof the nmain parts of rimess spectacles

to an enbodi nent of the 20 present invention; Fig. 2 is a plan of

spect acl
pr esent

Fig. 5
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wher ei n

cutout 1
of cutou
Fig. 9i
provi"-ﬂes

LpLofr 200

rimess

es relating to an enbodi nent of the present invention; Fig. 3 is a
front el evati Basefl cnnitéss fopedt del eourEiamaans deareitbod i avote pf t he

I nvention; 25 Fig. 4 is a side elevation of rimess spectacles

rel ati ngwhenanhenbetad®iiend! ndibafesa pudtRi ii0lto Slade tn~the ~~~ ~

s an oblique view of rinless spectacles relating to an enbodi nent
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orded it it e, S WSy HReT Sk %L ctRbuts: Fig.

11 provides diagrams of exanples of cutout machining; 15 Fig. 12 is an
expl anat 6EFUFLAGr &% Pedearfditesd metdempagied o mheracHiai seguringg 13 is an

expl anat
anot her
di agram
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15

20

25

ory diagramfor the main parts of rinless spectacles rel at

ing to

ésbddnee s iofg tsereprse santthienvieite omordbhwey, tie i s an expl anatory

for the main parts
possibility of loosening after attachment can be made

extremely slight. The securing contact surfaces (bonding
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,
without protruding out from the lens faces, an enormous
aesthetic advantage is gained, and it becomes extremely
easy to wipe the lens surfaces. 1In addition, the
attachment members can be made smaller in size, so the
effective field of view can be made wider. Also, because
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 wherewifh grooves or ridges
provided in the attachment members can be pushed into
place onto or into ridges or grooves provided in the

cutouts, wherefore the lens thickness will have little



of rimess spectacles relating to another enbodi nent of the preseﬁt 04
invention; Fig. 15 is an explanatory diagramfor the main parts o &iQﬁLé@
spectacles relating to another enbodi ment of 25 the present invention; 10

~1 8 OCT 200g Fig. 16 is an explanatory diagramfor the main parts of

rinmess speaheeles Lel@iingd QAR oo dinBvat +hen PhERERG | nventi on;
and Fig. 17 is an oblique view of rimess spectacles 5 relating to anot her

enbodi e 0 RHe i t] 1, e I s,..2 bridge;
g e e R TS F s o)
gr oove,; 3,..314 . hinge structures.. .10 Fig. 1 is expl anat o di agr am of
Phe el n TPRIRS o ATIEBID, ficy SETUDFETAL [958 (& APErBRUTLEALSs! the 15
present invention, Fig. 2 is a plan of rim ess spectacles relating to an
enbodi medt SKMEESIHe SARY i ndntioreasy o ake £hHe gHitaskierton of rim ess
spectacles relating to an enbodi nent of the present invention, Fig. 4 is a
si de %l evdtriugituafe dindopspispestsac|asl ridientd nig tw averesdoatt nent 20 of the
present invention, and Fig. 5 is a diagonal view of rimess spectacles

rel ati ng incoagrerthgdiitederafs tdfe queisant iDuerdd athe Rigd@Bsngpect acl es
relating to enbodi nents are now described with reference to these draw ngs.

25 In Fi grrdcturaolit ik apbsididdisalmrdsf tsanthd | gbtashrshac! e | enses.
These spectacle lenses 11 and 12 are 11 ~1 8 2004 jolned by a bridge

2. To th%kigg(yﬁif%désE¥&6§”g¥jﬁ5terials, 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;



nose piece 21. To the edges on the left and right extremties of the |eft
and right lenses 11 and 12, respectively, are attached attachnent \ivBnBEfs2084
31 and 32. 5 To those attachment nembers 31 and 32 are respectively

attached left and right tenples 41 and 42. As diagrammed in Fig. 1, a

cutout 110 i s Fiigr.m&d iisn arheoteldigmentvidwe deftinddsenipycohicliBe spectacl e

|l ens 11, such that the front end of the attachnment nenber 31 can 10 be

pushed i neQaplidee tio) ddhenbidienttlbf s St 1O d@signsubstantially
constant width fromthe edge of the spectacle lens 11 toward the center

thereof) and kg ad iR, ikl ¢ é&tﬁé [ to_the front
and back surfacgg of theJépectac e Iens oﬁﬁé 5 é%ﬁé$€t TP hier

ci rcunfer I II eof ttach nt nenber 31 has a groove
311 for rre@%?ﬁgr e:g%‘ i M ac vr\ﬂn rqe}%beﬁ :J?glg 15 P ecdne“&ﬁ?oﬂ%a‘ﬁoaﬁlts wher e
t he aftachnent rrenber 31 abuts on the inner circunferential wall part of

the cut ofECHEEI e oWy HhQ ddhrerfiPerdasere kens lhserted and pushed

into place in the cutout 110 fromthe edge of the spectacle |lens 11. That
is, this attadd®ent? maeedes viswkHmathen admipledheofit tatbuesi nermber 31
is attached to the cutout 110 by inserted the attachnment nmenber 31 into the
cutout 110 25Ffigoma hess edgesafl diiec@peadiacdtan engr 1d, capsapushing it into
pl ace so that the groove 311 in the attachnent 12 ~~ ~ 0oc~ zoos nenber 31
fits ovemadhdnindoedthbd;n the cutout 110. After the attachment nmenber 31
is pushed into pI ace in the cutout 110, it is secured with an adhesive or

the like. 5 Thg ece 312 forned therein
that bends tovvard the@enr%g]t eﬁ}gﬂ%@ Jlogétaf?}{aﬁig%ooﬁ 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;

is5 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



site of attachnment to the spectacle lens 11 until it is in a direﬁfgi[g’g
substantially orthogonal to the front and back surfaces of the sp iTe 2004
|l ens 11 on the face side. 10 To this end piece 312 is secured a hinge

menber 313 that constitutes a hinge structure for attaching a tenple 41 so

that it can b&ikr.ealey ifsolagiedxpitinatBiiys diiavganesercisl dndtn jares to a
hi nge nenber 411 secured to the tenple 41 and fixed in place with a screw

313a. Thyg a:hm@g@p:s?e&a&éss I@ﬂaac%%ﬁ tleP 3 it @mmﬁ@bﬁ% 31 such

that it can be freely folded over. Although not shown 1n t wi ng, the

attachneghenpggg%n%zikggggi%ggg%ﬁﬁged to the right spectacle lens 12 is

attached 1n sane way as cribed above. The 20 attachnent to the

spect acl e Ien%es tg the left _and right of the hridge 2 is the sane,
wherefore no fafrher éXpPEnQo#dehdie ot FIGIGST rictatkesi dth W of
‘the attachnment nmenber 31 corresponding to the width W of the cutout 110 is
forned 25¢48td89t §operngibersembadimesdu st tthet presiadtth Mveritidre. cut out 110
except where the groove 311 'is formed. The 13 .1 8 OCT 204 side surface
111a of the ritdgeiZlt ‘i'n speetanleutlelid®s ar t-hi-s anligi ne3e ) 33 nade an
inclined surface with an inclination of approximtely 30 or so. The width
Tt in the - l-easthlhalenes metibedtd; an i i he -cuepi1 ekl0 10fg the. 5 at t achment
menber 31 is nade substantially the same as the thickness of the spectacle

lens 11. cG@utb RNQVi.des ;GRS SAG i.o.nal(_._llxﬁj0 of; ord4 pns. mﬁ@ an

attachment menber 31 is pushed into place and ‘'sécuredin a 110 in a
spectaclgtkﬁg%u¥%s Fig. 10 6(a) represents- the case of this enbodi nent.
The cutting plane’i'n this cross-sectional viewis perpendicular to a

10

BEST MODE FOR CARRYING QUT_THE INVENTION

Fig. 1 is an explanatory diagram of the main partsl

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 rélating 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



straight line extending fromthe edge of the spectacle lens 11 to the

center thereof. In the enbodi ment described in the foregoing, thal$ GCT 2004
surface 11l1a of the 15 ridge 111 in the cutout 110 is given an inclination,
but it may al so be made a perpendi cul ar surface as diagrammed in Fig. 6(b).

In the efbodiaenty depetidged2.n trhe thereaeiitge MWHEOWtad@a W dth Tt in the
| ens thickness direction of 20 the attachnment nenber 31 is made

substant h8kbypiBReSAT® ato! il RGkes thel NestPeladflens 11, but i

[
may al so be forned thinner than the thickness of the spectacle lens 11 as
di agramed,in Fi.g. 6(¢)..ln.other rds, .if. the w.dth of the cutout 110
and t he ﬁfﬁfﬁmﬁfgfg %% the &FF%Cﬁﬁ@gflﬁgﬁbépnffsagg‘ﬁggt %%bstantially
equal , attachnment can be effected using common attachnment 14 a 6 OCT 2004

5 10 15 REABEFS1¥GAN i Aren@bterdedhabinsdaediafgadbernetle atdhstS to be a
need to fabricate attachnent nenbers for each |ens, parts can be used in
commth, #adtheseemttpchingntupiembeyrsc3d badr 83 iaard refeaipiezlyur f ace of
the ridge 111 in the cutout 110 nay be flat, or it may have one or nore

grooves atthched flefs @indgirdmgded tempflieg 46(dnd 142 the |atter case, when

securing is done using an adhesive, the grooves 111b act as adhesive

reservoi rs angsaastigeRtmend cande ©f fecrbut N e £rmodid@eni, descri bed

in the foregoing, furthernore, an exanple is given wherein one ridge 111 is

o0, SoSpBBh Y iy e aR RTY borlh RSeS|

such that the front end of the attachment member 31 can

10 Dbe 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
thergin, 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 mémber 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



the groove 311 in the attachnent nenber 31 nmay al so be a sinple V sﬁgpﬁpTazmm
sem -cylindrical shape, or sone other shape. Fig. 7 provides diagréa

still other exanples of 20 25 cutouts 110. The cutout 110 nay be nade in a
shape such that, as diagrammed in Fig. 7(a), at least either the front or

t he backmembkace loff iftfze cseectiadd aidys M (el dentowar diohe eye being
diagramed in the figure) is closed. If this is done, when the |ens

peri pher gritert Rihek stad% dnhdite fdieof3 2 1L ude 1009 HFlave pRwer), the
portion renoved in machining when form ng the cutout can be di m nished,

Ki [ [ t 4 z t.5, 1, t hipgbility,
oxt or P or Ao ot ke e 1% RXeE i b “ETRe B PR e 110

may havelo%% side surface 11la which is coincide with the front surface of
t he spect% € lens 11, as diagrammed in Fig. 7(b). Alternatively, as

diagramred in Fig. 7(c), a groove 112 5 may be provided in the cutout 11
i nstead of théhE Ffderkhmendndienigghl 3185 an tond Riecdndh? FemBed 31

i nstead of the groove 311. In that case, the shape nay be nmade so that at
| east ei ttheretime thagntbends Howrmok the fendk Wiendwf sgprestte thas 11 (the
side toward the eye being 10 diagramed in the figure) is closed, as

di agr anmed.tien offi Gt tAchmenithe:cs pant agpect edisesi ehds antl dztareitongi gured of a
mat erial such as glass or plastic. In cases where the | enses are made of

synt heti gof @Sidlret3H et aicih By et @ld fdal Ned Uege dEsbRY| gRe 9l ycol
al Iyl carbonate or pol ycarbonates, and acrylic or polyurethane resins.

I I i le |
ol Yo e, LIOSAAIE S i MG At voflool S A0T oLl spegLac]e | ons

hol di ng structurés 1 n Supéri or Shock
r-esi nsj |
_KESIféan%% %%1&‘%&% ﬁaece 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 s0 as to be substantially egqual to the width Wk of the

cutout 110 except where the groove 311 is formed. The

13



20 strength, etc. For the material for the attachnent nenbers 31 and 32 and
the bridge 2 it is possible to use such resins as pol yam des, pol.yigmiQdds 2004
acet ates, pol yetherim des, polyether ether ketones, and pol yphenyl

sul fones, such 25 netal materials as titaniumor titaniumalloys, iron

based al kogs, shik-ekek sih¥ebr MhgekieRlah.1hizah thieCkeitodkd 114 £ OCT 2004
stai nless steel or other nickel alloys, and bronze, beryllium copper, or

ot her co ; ot her erial; ki i 4 ory di agram
for an eggﬁélghggégmgﬁﬁéc ?npﬁggngkh3§CE3P%Fh§U%§F%%i%?%%?Qﬁ% Fig. 8 the
synmbol 51 is a formthat secures the spectacle lens 11 or 12, while 52 is
an angl edNfdlBRrE§OPe8Es RRPTOKAMARSHYS 3ChaPTf 8P m at ReoWd d&kgTd. imn
perform ng the machining, the lens 11 or 12 is inserted in the form51 with
the 10 cbtheelensr thdekdews, dimecttienf dnmthe icsitedurldd orf ttte= angl e hol di ng
pedestal 52. In the case of this enbodi nent, a 12-degree angle hol ding

peded al atadBREntOmBRbER Bhe i3V aadge stbstanafi 1Ng GO Xanengs surface. In
this condition,-by cutting the lens horizontally while 15 turning a cutter

6, a cuteyk ﬁQckBEEFt@%ttﬂhaggg@@ﬁéﬂé1ﬂ§d§ 14 can be formed. Fig. 9 is an

expl anatory diagramtor a neth of machining a |l ens wherein a block for
machining the_lens is_chucked as it is mﬁthqﬁt.usinqﬁ§ form or angle
c the

hol di ng 20 pegégfaﬁ.pfﬁfg £ SRR EE S ORE iﬁﬁ%ﬂf E¥eS1 and 12 by

using a block 7, as is, that securely holds the Ilens in place for that
pur pose. WERELIRs ant R tRcHMents e§1a§%:?q%?%91%@§9n§§ﬁ?ﬁrﬁP%pparatus

or the like and a cutter is brought to bear froma direction of 12
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-secticnal view is perpendicular to a
straight line extending from the edge of the spectacle
lens 11 to the center thereof. In the embodiment
described in the foregoing, the side surface 1lla of the
15 ridge 111 in thé 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, if 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



25 degrees. If this is done, it is extrenely easy to automate the cutout
machining. 17 ~1 ~ ACT 2004 Fig. 10 di agrans exanpl es of cutters &s@gl 2004
when form ng cutouts of various different shapes. Here, if nmachining is
performed while tilting the cutters diagrammed in Fig. 10(a) to 10(d) 12,

when thepbaBsrs BEEhPRE" ¥ies 1% igﬁ t@%é&%éleﬁépﬁs%@eg% regggsé“'s nus

power), the back |l ens surface e eye si y Tenoved. As
aresult, n n i Il the l.eng strength be | owered ut the external
appear ancg %%Ig éeggéP 5@%535§§§h§3§¥$%9Qﬁﬁ%\ﬂ%ﬁ%qﬁﬁlékf YRER seen from
the 10 front. Mre specifically, Fig. 11(a) is a diagramwhich represents
an exanplr8R8r PALSSt CRfc RenUs§ Awvidh QaEqien £ase a5 iHeaNe 1 g Bhakk. As

diagrammed in Fig. 11(a), the back |lens surface side (side toward the eye)
3s renovB&1B}tY €rst Recaepliized -t he edge toward the center. 15 Thereupon,
when seen fromthe outside, the cut appears as a projected i mage toward the
direciion of TbheseuppeirosurHaeesiofe tthd herded luacarestppseoxbart ety 0.8
mllimeters in the case of this enbodinent. In cases such as this, the

cutter dmagraenedait) birdit2@alOtRld Sriset mbies FMdRes i frppCifter that
has been cut by the anmount of the angle wherewmth the lens is tilted (12

degrees i =9 L nant.) n hi ni i Lt is cutter, as
diagrann%g ?% gﬁggg 1%%?}E?UE§%§ ﬁg?ﬁrni#ggégﬁaggﬂ%%r 6?%%%’“%?%% parall el s

the |l ens_edge.25 surface, and strength and oytward appearance are no | onger
inpairedS%Sgglpﬁaﬁsngggfégﬁﬁpgﬁgn éﬁh351ve,l¥he groé&gs_lllb 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 provwvided,
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



L~ f~ ~~3~ ?~~~ When at |east one or other of the front and the back
surfaces of the spectacle lens 11 is machined in a closed shape, ds§i@CT (&304
exanpl es diagramed in Fig. 7(a) and 7(d), the cutter diagrammed in Fig.
10(f) is used. In 5 this case, as diagrammed in Fig. 12, the spectacle |ens

11 is segliy t acl [l 500 wherewith it can
be posi t%gnzgfa%&%E%%etﬁled c%hen posftJ eo%ngqf ggélee by g f)%)g?tl oni ng
ref erence_pl.ate ew t.h accur at p05|t| ing can be performed by-10
pushi ng £ f@(‘f&eag‘&at ﬁ’z‘#ec‘tsaétoe”tcelrfie Py %F%%r%%gaeer Phce. Next,
machining is performed by a cutter 6 attached to an NC machi ni ng apparatus
600. Basé&eoFPelrd acHsodietent] e aF i Hapranmatd #borRy®i ng(bd he attachnent
menber 31 is joined and secured by a ridge 15 111 provided in the cutout
110 and alfesoed iyelypr @s deidigmannes] ain atigeert (eenbergBdovdheref ore, so
long as there is sufficient thickness in the |l ens periphery for the ridge
111 t® bealyobeegrow idehiit rthd redte Ul Ouinskldhd eyentige t Ridgbensl ¢can be
firmMy secured. In addition, in 20 the case of a thick lens, the cutout 110

can be mage ian A dge MIMNELEIThONE SHTAGE: Sh é}; je} £ps,i S8l 0sed, as

di agrammed a.n Fig. 7(a) and 7(d) Accordi ngly irmsecuring can be done,

regar dl eg§ 0f h the S, th|n r thick, while good design factors
can al sost%e \Mr%gfltent%glilned vvhe ore et%p% ogiac,]%é‘ PP meHR €Pect acl es
can be si n|f| a t1y enhanced. OCT 2Q04 Furthernore) because the
ridge 11F9%% dute e s 1ihs,e quoqfntcbr tHhe pash eswaFage o9f dB¥e i n t he

at t achnent nenber 31, the joined portion thereof cannot be seen
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,

ie



| ooki ng at the eyeglass frame fromthe front. Thus, even if the col or of
t he adhesive changes over tinme, or there is any slight adnixture[bmzﬂoT 2004
bubbles in the joined portion, that will not be conspicuous. |In addition,
because the fitted securing portion is 10 15 20 25 nachined integrally into

the frontgtenghi¥fsd ha dlit 3 BMte MR e1 14115y POSH P! Sr6Q-Q0S1 tion the

securing portion so that there i's no sense of incongrurtfy with the end

pi eces ok ' K at out e nce can b rovi ded because no
sharp pi r?—e? algg p;%(ﬂ)!}q) C g|1'or?li(r:g;r}:eh::é’l‘tl néc,};%ge%f"’%flc{ e °e]§/e% Twith the PinFeel
type. Furthernore, although exanples are given wherein an adhesive is used
in securWﬁ% out 110 and the attachnent nenber 31, it goes w thout
saying that the securing may be done with only the tight fitting provided,
wi t hout usi ng ¥ar¥ -adhed i aianafaes diggramidion am egheplecofitathe tine
of securing, the securing of the cutout and attachnent nenber is nmade

st ronger magihdming nmesthpré@sfiomedddatutdiet Uk of Bn Bidpess yetnil | have a

rei nforcing effect against any m crocracks (not visible to the naked eye)
that develyapodusing < W EErmrBgi i sbumdiereiOrShsuedc s €1 &8st 216

preferred. 20 ~ 0 OCT 2004 The adhesive used here may be an epoxy,
acrylic, 1 1QmMANaRCrd ale. o1 SRS i g Lyt AADESNE: 0ol g |1 ke Epoxy
adhesives, in particular, exhibit outstandi'ng

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 l2-degree angle holding pedestal is used to
match the average curve of the convex lens surface. In
this condition, by cutting the lens 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
i1s 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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adhesi ve effect irrespective of the lens material.
be a highly transparent adhesive of |ow viscosity, exhibiting a vis
when used at 25C of 3000 poises or so.

is littl
an acryl
such acr

The adhesi ve use

et

o1 867 00k

Wth a | owviscosity adhesive,

t here

e generation of air bubbles, and workability is outstanding. Wen

¢ LyBad.ens I dintthd el Sp05% ACk e ADSEea Yhbier MO €. Decause

ylic I enses are dgenerally not |y resistant to sol vents,

it

is

f bl y t dhesi ‘ d., | d t 1 th
preler e el SRy SR AUl e dip B 1 dehto ephance the

bondi ng

att achnent

that it
reservoi

dr amat i calilagriampredhsied Filg.g.10 ) stanl®ikp) arzt,omhedi agieamdmd t he main
rimess spectacles relating to another enbodi nent of the

pRARHERR ild drl¥ i erHhedi B L 1dds qp@@%?&f&@@ﬁgi sin the

enbodi ment described in the foregoing, a groove is pro

parts 20 25 of

pr esemt

11 0 and
confi gur
inthe f
Fig. 14

St reng

rs for the adhesive, and thus the adhesive strength can be

the sane as 1n e S

% XS ems A it Thg 1T 12

,.the surface thereof may be roughened so

nmher a sinple groove
W?%ﬂi&h&ﬂ 15 ég%§9é%ﬁ9(ﬂh%¥ﬁaEﬁ%ﬁﬁﬂﬁrﬁﬁﬁtﬁﬁﬁ%ﬂ@sdeeper to create

ed 'n the cutout
Boedar s S e Sfiedte ST TR 98y AT 83" e 2000

oregqi.ng, wherefore no detai]ed description thereof is given here.
e%%1§?§' i i&kﬁﬁl%nﬁ%ﬂiﬁﬁﬂﬁs. In the

enbodi ments diagrammed in these 5 figures, the attachnment nenber used for

t he att a®iHSmg

10

15

20

25

poor also because the cut will reflect when seen from the

front. More specifically, Fig. ll(a) is a diagram which

represents an example of cutout machining when the lens
periphery is thick. As diagrammed in Fig. 11(a), the
back lens surface side (side toward the eye) is removed
by a distance D from the edge toward the center.
Thereupon, wheﬂ 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.
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
surface, and strength and outward appearance are no

longer impaired more than necessary.

18

fserloyered of byt s exkrrtdh arreananee e¢ell1behas



been elimnated fromthe attachnent nenber 31, a hinge structure ~iﬁs f.ormed
directly on this attachnent nenber 31, and the tenple is attache&%ﬁrl-?lﬂm@
such that it can fold 10 over. Based on these enbodi nents, as conpared to
conventional rimess spectacles having end pieces, it is possible to effect

revol utionary Si t I j e ahaund, i iQpnal beauty.

I'n the exanpl gﬂgﬁagr%ar%’%% ti %ﬁh gj.refj%hr%]ec’f:{ﬁ?chnendt 1%%9%%r8§%i s forned
the enti PBERTEEnRent PoRBEr P I Ltorods SFUHEIUE Thef ceteRte 110, &
hi nge structure 314 is provided in the attachment nenber 31 that is pushed

into pl afBaPRsi 88 dRe thet srampiles sagramnpd deudligy T bfardted with the
hi nge structure 414 provided at the front end of the tenple 41, and the

tenpl e i (&t athedcuittest Idjiagoramnstd iin dhy bd f(felds fudatd olmr. In the
exanpl e diagrammed in Fig. 15, the attachnent 25 nenber 31 is formed so

t hat & hethept badeneas diadhemaefd iim FHightly, [WrRoaepddedclidelsns out 110,
provision is made 22 J 8 OCT 2d04 so that the back end of the attachment

menber 311piat kudesedl 1ahE ¥pli@mdiie 1rige Qoddt g Rasiaclfud 8§, @ hinge
structure 314 ~.s formed at that protrudi ng place,” a hinge coupling is

ef f ect ed, M A i.n st ruct ur.e . r-pvi int front, end of the
tenpl e 4]"},[}43%%3&?&&:%%1)netbies%é);é[lg:(%é%d\?ﬂq%doaseggfreevﬁ/{%l a b that it can be

fol ded over .freely. Wen this is done, the screw 314a configuring the hinge
struct ur BOBARLEBIG; 45 8975 oy MR IRPING (iR TANRR PR o Bdred i n Fi g,
16) the attachnent nmenber 31 is formed in substantially the sane size as
t he cut obifReIeyith: gFcyirate Posddd uinhan he amyfarnad dshment nenber 31
"1.S accommpdat ed i nside the cutout

10 pushing the edge of the spectacle lens 11 against the

reference surface. Next, machining is performed by a
cutter 6 attached to an NC machining apparatus 600.
Based on the embodiment described in the foregoing,

the attachment membeﬁ 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 cutout 110,
even a thin lens can be firmly secured. In addition, in

20 the case of a thick lens, the cutout 110 can be made in a
form wherein one surface side of the lens is closed, as
diagrammed in Fig. 7(a) and 7(d). Accordingly, firm
securing can be done, regardless of whether the lens is
thin or thick, while good design factors can also be

25 maintained, wherefore the product value of the spectacles

can be significantly enhanced.
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110, a hinge structure 314 is provided on the side of 15 the cutout 110
toward the eye, a hinge coupling is effected with the hinge strucﬂuﬂqggﬁ4ﬂm4
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 nmake it so

ha the Snd Buetfienbrd N SRAHINE e AhdANIl B SREGALoALL {5 oM L he

front. Al so, even when the |ens edge thickness Is thi rna case |ike
that diagra d.in Fi.g. 6(c | engt heni t hi nge structure 14 on the
face si dg,E & %lf:l?gwtglﬂé&g)f&v{eh 'rPd‘g)VsJI‘i]e[figt%Lﬂ 2&% %1?5%‘6]?1?6‘6 t to the
out si de, a%g?a 25 structure can be effected that is adjustable at any tine.

23 | ~ Be@erodds ARCorRNGd R WAt CHRRRE iBRUSEARt he f or egoi ng,

when the attachnent nenber is pushed into place in the cutout, the groove
or ridgelppéingeati fhehevaalassndinant fiyeomn therdireni t MThhe, redge or
groove 5 provided in the cutout and secured, wherefore not only is strong
securh ngifadbeposdiol ef e taithdilveowihhdreneafids Bime | eati €86re (1) There
is very little possibility of |oosening after attachment conpared to when

securingilss aﬁgnemgin&g alihiSGhaws dF dite dudifled An Lﬁ{ege;iéf&é'&i ng contact
surfaces (bonding surfaces) can be obtained, wherefore Tirmattachnent can

be ”aintﬁbE%gonAtth%% %@fzsﬂdgabétgaﬁg Fud he attachment nmenbers can be
' y about the 15 sane as t ;

made substanti al’l e slze of the cutouts. Al so,
because it is._possihle to ke the attac, nf nmenbers flat. with the |ens
surfaces wit hgt%t SR n § KOG htZ‘eT gﬁ‘rs}:rfetﬁ A R H P AT AR 12 benefi t
gai ned is enormpus, and the operation of wiping the |lens surfaces is nade

very eas{achares) ipfeasicdd Yorintne the ddnidntente Rieridhe st bechmert

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 is 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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smal |, wherefore a wide effective field of view can be obtained. (4) The
cutout has either the sane width or a width that gradually dim nilsheBCT rZfs
the | ens edge, wherefore 25 nachining is sinple and automation is al so
easy. 24 ~1 ~ OCI 2UU4 (5) It is only necessary to realize a structure 5

wher evi th o 09485 a@heki194CBJROLIR rdy Hd AN TRNEhEEs £an be pushed

into place about or into ridges or grooves provide n cutouts, wherefore

there is_Li ' en f t thickn f. the es, ..and the

mat eri al Cﬁ'hu{‘%lﬁ‘ﬁégggatt%t s |aé’%?r82’?ﬁcphmé’&}% %Za?nle%&‘%%&é {1 BrThi ck wi t hout
an robLLem what.ever.. Accqrdingly, ht hal m.¢c .use of the_spectacles is
ex?rgnel PBﬁgyadggleFsF31@a§?%Fé ¢ 1Rt tﬂﬂﬁﬁtﬁﬁq{égure 10 portion
i nconspi cuous, and there is no sense of incongruity in terms of design. (7)
A hi nge 8dReBévEepitdped dirrespoftdive i€ diheadiemenmataierl - wi Theut

provi ding an end piece, and the tenple can be attached directly so that it
can e 1Bdhekdwe osed shiowdd e 8 hdsgily drdansgfdmatt reihenivexsf enel y
revol uti onary desi gns never seen before. (8) Gven the securing structure,

firmattaghneatcosRYSS 8 HHHiRG WP ks 8 sidfn V{Péééie'ségér is%fé‘?oio;fhget il

material is not Iimfed. 20 The present invention, as
MR A R e R A CHE TR
is little 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 order to enhance the bonding strength, instead of
making the groove provided in the attachment member a
15 simple groove, the surface thereof may be roughened éo
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. 1In this embodiment, in opposite
manner as in the embodiment described in the foregoing, a
groove 1is provided in the cutout 110 and a ridge is
provided in the attachment member 31. Otherwise the

25 configuration is the same as in the embodiment described

21
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attachnment nmenbers are pushed into place in those cutouts 25 :9 a ocT 200
and attached. The cutouts have widths that are either substantlalﬂyﬂ OCT 2004
constant or gradually narrow fromthe edge of the lens toward the center
thereof, with ridges or grooves substantially parallel to the front and

back 5 sypf gﬁgsfggeb%}%n eg,g%%]eefgreen% Je@ah’}ﬁ%d rhr%gc}\'eﬁas&@‘g circunferenti al

wal | parts thereof att ment ne ers rldges f or med
therein %ﬂg 0 en t hose gﬁtaohnent menbers are |nserted into the cutouts
from t he "2a58°%i &8s 93F S Ph&e%Sect acl e | enses and pushed 10 into pl ace, mate
W th ridges or,_grooves in_the cutouts where the attachnent nenbers abut on
t he i nner C|r€&gfeﬁénﬁpaﬂﬂmﬂqe PR S P TARINY THUELY hetherd ess
spectacl es of the present invention are characterized in that the

at t achnefnbpdipensd sar e Iat tthchembBlimenisi g dgrsemest In othéde edge si des of
the spectacle lenses into the cutouts and pushed into place therein.

Ri nl éss £pgarasl eshar attthehaifcorte menbaim ek atha@witHe At eshmsle i nite, and
firmattachnment is possible, breadth of effective field of view,

dur abi | i ingmbaesBhetiisC 020 hedspe @f&élrgfttrﬁar RVesel qﬁteceetﬁz %@ readily
secured, and fabrication is easy. 0+ ess spectacl es

whi ch arsgggseaaﬁq At % @c;aecxm %e@ %dltgouetls jppectact e

| enses an ait achrent mhers are ose attached
thereto t hout _usi.ng ere sai cut outs have widths that are
ei t her s\é\%gflglﬁflirgl E,Er(S’Eg’teé]n\mtﬁecdﬁé(dl?éi IS5 AR eeRfes b sai d
spect acl e | enses tomard the centers thereof, and 10 have ri dges,

‘subst ant PBA| FPBaltafpdie de afdachad dHireddak siat ddwat oft sean Epktt acl e

lenses, forned in the inner
' 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 a2 hinge coupling is effected with the hinge structure 414
ﬁrovided 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

is slightly longer than the cutout 110, brovision is made
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el

circunferential walls thereof; said attachnment nenbers have grooves forned
t herein which, when said attachnment nenbers are inserted 15 and pusthUiCﬁt di04
place in said cutouts fromthe edge sides of said spectacle |enses, fit

over said ridges,in said cutouyts where said attachnent pieces abut on the
i nner ci rc%?n‘ gg%ﬁt tBp %f/ﬁf:%se oFi &?’ceuta&&aé;h“% %“H’e;i?t%]chrrent menber s
are attached to said 20 cutouts by inserting said attachnment nenbers into
sai d cut ouPEOFFBAFFNELEGHE Lei daost W ¢ddsedfadihe |sRRER @R brikdi iy t hem
into place so that said grooves in said attachnment nenbers fit over said
ri dges a.nhdnpé etrvgtyre231RA iseformpek tade s tMpmht mrdl me sp med, so t hat
25 cutouts are provided an edges of spectacle | enses and 27 1 0 OCT 2004

at t achnent hiegbecsualenti tisi RIFEdteRE Wil Wk afithqy tachest ther 19 Wit hout
using rinms, wherein: said cutouts have widths that are either substantially

constard oprgiadedl v Rakl e¥dOBIN&LAgRS mfisal d %ﬁft@t?ée | enses
| a

toward the centers thereof, and have grooves, substant y parallel to the

- front and thlﬁlgllgu&fsa%et\:q:a%fhe%faiﬂﬁp%c;ﬁgae&Irrsglgdtsae?rseonl‘)%ﬁag@ﬁja%n t he i nner

ci rcunf eren wall § thereof: sal e“71 dg®s forned

10 therein i.ch, . when said attachnment.L nenbers are inserted and pushed
into pl ace-f:gﬁdsegi §VER lfyr'omtvﬁ"r?é‘ e SHHSPR - e SPERY adl 2] enses,
fit into said grooves in said cutouts where said attachnment pieces abut on
t he inner &qnfgﬂf‘%rl@rﬂ ithe ReEinge GFruigraitean e adiusted at aangrchnent
menbers are attached to said cutouts by inserting said attachnment nenbers
into said &dimeuts fromthe edge side of said spectacle | enses and

5fj 10 - In the example diagrammed in Fig. 16, the attachment

| member 31 is formed in sﬁbétantially the same size as the
‘cutout 110, provisionris made so that the entire
attachment member 31 is accommodgted inside the cutout
110, a hinge structure 314 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 foldeéd over freely. Based on this, it is
easy to make it so that the end piece and hinge structure

20 cannct be seen at all from the front: Alsc, even when
the lens edge thickness is thick (in a case like that
diagrammed in Fig. 6(c)), by lengthening the hinge
structure 414 on the face side, the screw 314a 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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pushing theminto place so that said ridges in said attachment rrengleps ﬁ tZUU‘}
into said grooves in said cutouts. 20 3. The rinless spectacles ac dp B

to claim1l or 2, wherein widths of said attachnment menbers are either
substantially equal to or smaller than widths of said cutouts. 4. The

rimess spect achgsadngokd Qget %W(%%%tg g A HBP dntopd Wherein said

cutouts constitute shapes 2004 such that at |l east one or other
of front k s fac c scI sed, 5. Rinmess
spect acl gggg §%§ |n%(fjj'i'1 g‘“f%v\ht"ger%leqer# gigﬁs S84 2EnheRe menbers do
not have end pi.eces 5 extendln in directions substantially_ orthogonal to
the fronPl3RE BEckPEUFPEOEE oft e 9 QY 1O 1T F¥h IRV IR L hiRgBhet r uct ur es
are formed directly at the sites where said attachnment nmenbers are attached
to sai d gpéecheeat| aggberais swted siheshe didgacredseenet hat the 10
tenpl es can be fol ded over. 29
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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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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 £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 spedtacles according to any one of

25 claims 1 to 3, wherein said cutouts constitute shapes
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