DESCRI PTI ON DRI LL JI G FOR SPECTACLE LENS, MANUFACTURE JI G THERECF, 5
METHOD OF DRI LLI NG -FOR®SPECTACLE LENS, AND SPECTACLE LENS Technical Field

The invention relates to a jig used for drilling a closed-end hole in an 10
edged face of a spectacle lens to extend inside the spectacle lens, a
manufacture jig for manufacturing the above jig, a nmethod of drilling a

cl osed- end hole, extending inside a lens, Tn an edged face of a spectacle
| ens, and a spectacle |ens, which are used in fabricating rimess
spectacl es of a conmbi ned type of the frame-conponent and | enses by neans of
which a lug portion, 15 fornmed on t hpES@EREPTRONCONent such as a bridge and
an end piece, is inserted and secured into the closed-end hole fornmed in
the edged face of the |lens. Background Art Japanese Patent Lai d-open No.

Hei 7- 230062 is. known as a new. type 20_rimess spectacles. The rinmnl ess

spectacl es have pairs of | UBRI&k I ks FORSBECGEACKLE LENSng the right and

| eft spectacle | enses and on ' - x4 - nple. to a
spectacle |l ens, and pairs of “@W@W%JIC@@aﬁmhﬁs. de a lens, in
edged facgs of the sPETHOD @FPRIDLING FORSPECTACLIELENS] | ons of

thé bridge and the end piece. The spectacle lens is joined to the’ 25
bri dge and the end piece by inseAN BEQTA@LEBE&SQ portions into the
cl osed- end hol es and bonding with adhesive. According to the above
description of rimess spectacles, conpared to conventional rimness

spect acl es geper.al.l alled a two-point type or a three-piece type, a screw
pi ercing frorﬁJ ‘ﬂg“?%/lo‘?\‘?i‘*ace of alens to the back face in the vicinity of

an end of the |ensn ) , t ¥ aipt .0f ._an
expansi on of the ef@cmégﬁ?,gn%éatg% térfjﬁﬂieﬁ’d%@m‘%a Ssn%gﬁ??olﬁg Ilg,alfo
drill a clooseztigedd fact eof na aspentaele fleme tof extend inside the spectacle lens, a

manufacture jig for manufacturing the above jig, a method of drilling a closed-

end hole, extending inside a lens, in an edged face of a spectacle lens, and a
spectacle lens, which are used in fabricating rimless spectacles of a combined
type -of the frame-component and lenses by means of which a lug portion,

15 formed on the frame-component such as a bridge and an end piece, is inserted
“and secured into the closed-end hole formed in the edged face of the lens.

Background Art
Japanese Patent Laid-open No. Hei7-230062 is known as a new type
20 rimless spectacles. The rimless spectacles have pairs of lug portiéns on a
bridge for joining the right and left spectacle lenses and on an end piece for
joining a temple to a spectacle lens, and pairs of closed-end holes, extending
- inside a lens, in edged faces of the spectacle lenses in correspondence to the
positions of the bridge and the end piece. The spectacle lens is joined to the
25 bridge and the end piece by inserting a pair of the lug portions into the closed-
end holes and bonding with adhesive. 'According to the above description of
rimless spectacles, compared to conventional rimless spectacles generally
called a two-point type or a three-piece type, a screw piercing from the front
face of a lens to the back face in the vicinity of an end of the lens is omitted,



spectacle lens to extend inside the lens, after a guide nenber shaped as a
smal1° 5 part which is'provided with a pair of guide holes which guide. a
dril | as a drilling instrunment of a drill press, is attached on an edged
face.,of a lens with a doubl e-si ded adhesive tape, a technician holds the
spectacle lens with his/her hand, and then 4 nserts the drills into the
respective guide holes of the guide nenber 1 n sequence, to formthe

cl osed-end holes on the edged face of the lens 10 wth the guiding action
of the guide hole. However, the drilling process of the closed-end hole is
carried out vibierefors@btaining ¢heradvantagediofian espansion aofl the efifective hrainigs/ o r

hand, so that_.the ho%ﬂi} nﬁkOf the spectacle lens is not stable, and
naturally, th‘é‘s’soﬁ’e%q % %ns is not stable with respect to the drill, thus

. | . s respect | oy
Sxperience | s 'equiCsavértically, (o UrilP a CIOSAHEAAhOR! In Yhd Neddd"TAEY - of 2

Since the number of spectacle’fenses in whic e c end S can
formed in a fspestadielensper¢xiand dnsideithe dens; lafter ai gnidé enatnberishapedoas asnidlk
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Therefore, the driflling operation f he spect ac as to be carried
out whil e takdouplesidedadhesive tape,aa decimicianoholdstthe spectaiie léme with his/her

experience and skill, are tequjred far th illing operation. It [s an .
obj ect of thg‘%‘tsaém ﬁ?%@?fgmnt odﬁilﬁvmgé d?ﬂ?qqt\’fé guides boley afythe guide
| ens whi ch | SmeARRP iR sPhucticel 16 B tht CRALIS HOleS dnl v LA cE 4 Tne Fens””
the spectacle I'ens wth'accufacy W thout experience, and 1 H#treasing the
nunmber of1gs pewithdhe guidingsactionwsfi the guide hblesed- end hol es are forned in a
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drilling opertmldmg of the spegtecle lensris motsstableg ahd alataraily, whe Gpectacte tergnit
hol es are not stable with respect to the drill, thus experience is required to drill the
15 closed-end hole with accuracy. Since the number of spectacle lenses in which
the closed-end holes can be formed in a fixed hour period is limited, there is
the disadvantage of the increase in production cost. Additionally, the spectaéle
lens and, the bridge and the end-piece as components of spectacle frames
which have lug portions in pairs easily have a manufacture error or a finish
20 error. Therefore, the drilling operation for the spectacle lens has to be carried
out while taking such errors into account, so that a lot of time, experience and
skill are required for the drilling operation. |
It is an object of the present invention to provide a drilling jig for a
- spectacle lens which is capable of drilling a closed-end hole in an edged face
25 of the spectacle lens with accuracy without experience, and increasing the
number of spectacle lenses in which the closed-end holes are formed in a fixed
hour period.
It is another object of the present invention to provide a jig' for
effortlessly manufacturing the drilling jig. ' |
30 .' It is still another object of the present invention to provide a method of



formed in the edged faces of the lenses to insert the holding menbers of
spectacle-franes, and the resulting spectacle lens. 5 Disclosure of the
Invention Adrill jig for a spectacle |ens according to the present -
invention is characterized by including a holding portion which retains a
meni scus edged spectacle |ens; and a guidegortion which guides a drilling
i nstrunent for 10 opening a closed-end hole, extending inside the lens, in
an edged face of the spectacle lens. According to the drill jig, since the

spectacle lens is retained by the holding portion of the jig and achieves
in a notionl elfillingfoe a spectasle dens which la@apﬂdsmﬁpelﬁ@nmmfgmespr@c:s@odmlli@s
itself with Thevp e are 15 sinmplified.d t,0 the f.act. that -
el hifon WRRIISBERCT AfeskConSiabes GEMHE SBsidBnrRie e
hands. Additifapmellyin ghéRigelefdded bf tRE Mehs@d to fnSest hheIHbRANE Fnkhers of
guiding the drilling instrunent for drilling the closed-end in~the edged
face of the spectasle-framess andithe aesultinggpeptacke lems. i s perforned on the
spectacle lens in the notionless state with precision. As a result, the
accurate drilling 20 operation w thout special skill is allowed, and the

nunber of Spjﬁt ag)le Iegagez i n which the closed-end holes are fornmed in a
fixed hour caniSGEOSUREP Ipventifmared with conventional art. The hol di ng

portion may retain : l.e y r ' - e .

the circunferenti aIA?g(l:lng‘CY?ﬁg gﬂp’)%g %]%I gkﬁeﬁéco?gﬁmg‘go ?ﬁee%l}ﬁgl eﬂlgfeﬁg@nafshe
lens, or alt eharddteriizsd hyeinvbhdingga fmidingnporion eikcin yetaies apmehiscus ddped
on the front face and the back face as a c]%g;/,e face and al,cong:ave face of
the spect acl SPeeiecle Jems;; anged gHde partion.pdpgh| guides # dhiplling instusant for
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acting on thepedgele lemse of the spectacle |ens 4 toward the inside of
the lens, the jig iAScd'%rrgi\ﬁigdteé]I tﬁ\étcﬂil? jf) l, usrir?clzeiatt e Os]i)ecszt%% eorlet:ns is retained by the
holding portion of the jig and achieves in a motionless staté, an operator does
not need to hold the spectacle lens itself with a hand. The processes are
15 simplified due to the fact that the drilling operation is carried out by holding the
jig with his/her hands. Additionally, since the jig is provided with the guide
portion guiding the drilling instrument for drﬂling the closed-end in the edged
face of the spectacle lens, the drilling operation is performed on the spectacle
lens in the motionless state with precision. As a result, the accurate drilling
20 operation without special skill is allowed, and the number of spectacle lenses
in which the closed-end holes are formed in a fixed hour can be increased as
compared with conventional art. |
The holding portion may retain the spectacle lens by force acting on an
edged face as the circumferential face of the spectacle lens toward the inside of
. 25 the lens, or alternatively the holding portion can retains the spectacle lens on
the front face and the back face as a convex face and a concave face of the
spectacle lens. The former case is preferable in order to prevent the optical
face of the lens from damage.
When the holding portion is structured as described above to retain the
30 spectacle lens by the force acting on the edged face of the spectacle lens



portions each of which is inclined with respect to a direction of the

hol dimg force and supports the spectacle lens. In the formation, the
hol.di ng force of the holding portion can act on the spectacle |lens while
the support portions.support 5 the spectacle lens, so that the spectacle

l ens is achieved in the positioning state wth respect to the drilling

I nstrunent gui ded by the guide portion to drill into the edged face of the
spectacle | ens. The support portion may supports a lens corner that is
formed by the edged face and an optical surface as the front face or the
back face of towardghesipsileaof ¢he dems, the jigtisrpravidesd with rephuplityr of suppiortn
can supports the front,face.qr, t.he ck,f of t spectacl e | . ,Ihe,
front face arﬂfrﬁﬂgs (FACR &gg@lﬁlﬁ 13 Jge %%%t éeﬁgt}fg?tohg\é(ﬁéﬁlpnapgr%ﬁ%rl&prigmg
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i nst rument , . 3be foumer cage ipradwisabde.i n processi ng can be renoved by an
cuttings remove megn he drirl] Jig according to the present invention, the support portion
15 may be unitedly formed with the jig itself. Alternatively, the drill jig is
composed of a jig body; and a plurality of support members attached to the jig
body, in which the holding portion is formed in the jig body, and the support
portion may be provided in the support member. In the latter, an advantage in
that the jig body and the support member are respectively formed of different
20 materials appropriate for respective functions is obtained.

Where a plurality of the support portions are formed in a plurality of
the support members, the guide portion can be provided in at least one of the
support members. In the formation, the support portion and the guide portion

’ are provided in the support member, resulting in simplification of the formation
25 of the jig body and reduction of the number of parts.

Where the guide portion is formed in the support member, a space may
be formed between an end of the guide portion and the edged face of the
spectacle lens. According to the formation, when the closed-end hole is
formed in the edged face of the spectacle lens by the drilling instrument,

30 cuttings produced in processing can be removed by an cuttings remove means



haviing an air ejecting nozzle or an opening for air intake. Were the drill

jig is put on the bed of the drill press and the drilling operation is
carried out, a disadvantage of the displacenent of the drill jig which is
caused by the cuttings on the bed can be solved. 5 In order to
retain the spectacle lens by the drill jigsgthe drill jig can be conposed

of a plurality of nenbers capable of being opened and cl osed by an el astic
menber, such as a spring, in a direction that retains the spectacle |ens,
and the faces of the above nembers which confront the spectacle |ens can
serve as the hasting an aibejeictingmezzlenongn topensgeforaait intakes Where the drill jig is
sinplification,of t he f.ormati.Qon, an openi ng forned into a thrqugh-hole
shape corres pﬂ}ﬁoﬁm}éﬁ? Obeéiepgﬁiae PIess Taé\%ng?? 351519% OPEEAYRRY S (ﬁanflﬁa QML 1y
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i s-formed fr en thecbedkcan bersobesxk of the jig body to the opening, and an
el astic nenber haviing gh elasti.c ti ght eni qu force acti direction
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ress, the orientation of the drilling 30 . instrument and fhe. orientation
bt CThe gur de tBABE PCRRG A 38 RIASHCREmASE hANGIE b elasti fightening force acting
15 in a direction that contracts a width of the slit, which is for tight retaining the

spectacle lens, fitted in the opening, inside the opening. Thereby achieving the

simplification of formation and the reduction of parts.
Where the slit reaching the operﬁng is formed in the jig body as
described above, a notch portion may be formed at a position of the jig body
20 opposing to the slit across the opening. In the formation, since the strength of
the jig body can be smaller in the notch, the fitting operation of the spectacle

lens into the opening is smoothly performed.
A side face of the drill jig according to the present invention which is
opposite the drilling instrument side is an inclined face at an incline angle to
25 form a right angle with the guide portion. .

Provided that the face of the jig which is opposite the drilling
instrument is the inclined face perpendicular to the guide portion, when the
closed-end hole is formed in the spectacle lens, retained in the jig, by the
- drilling instrument such as a drill of a drill press, the orientation of the drilling

30 instrument and the orientation of the guide potion naturally meet by touching



6 the inclined face of the jig to the bed of a processing device such as

the drill press. Therefore, the drilling operation is perfornmed while the
jigis placed on the bed, and thus perfornmed in the stable state of the
jig..The nunber of support portions provided in the drill jig to support
the 5 spectacle lens is optional, but it iscadvisable that the nunber of

support portions is three when the closed-end hole is fornmed in the edged
face of the spectacle lens for denonstration-use. Inthis point, each.
spectacle lens is stably supported by the three-point support with
reliability. the inslinedifaedlof thegig td¢herbetlesf afprecessing dewidei such as the drill
when the 10 closed.end hole is.forned in each egdged face of spectacle

| enses havi ngP¥ad r%f%ﬁe&‘ep‘i’éﬁ@g PReratign 1p periormed IIPHLE Ji®isplaced an

of the spect qﬁbﬁi@%asthngggﬁﬁgyﬂﬁﬁe%wgétaﬁ#roﬁ?eei@gi ng different |ens

di opter or the 8 1's sup e optlone oints of the four

support portions i MTontimberofesupportpoftionsepravided imthe drilhfigabasigpoenthe
hole by the drill jig. 15, . . The abqve {hr or, foyr support portions
can be unik eoﬁBPCF#?ﬂge'GnFnlst RBtipRal, obuk a4t d& Advisable thabpthe: nembss: Ogtﬁtww
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approximately 20 opposite to each other with respect_ {o the spectacle

lens. I n the Stablyssupportediay the Baeerposnt supnsst withorelisbtlByy supporting the

spectacle I ens can s | f r .

Mor eover, each cl osllg§§ga§§}l%\gﬁg tyg{n?%ég Wn@daggngggﬁogéﬁaﬂﬁegl i/s W?&%@ the
position jon tdlesédeadt holekieSordedent icachbydgdd fdee | of jspectadfe lenses hading
manuf acture jig.of a drill jig acc#%rgdi ng to the g,resent I nvention, whichs
used in manufVATiQUS flapesiprescriped fos, patiesct hethis) pamt,yeach ofathesspegtasleng

el i ned § acagnec Bl Ao RS0 SRR RAUID s Bpt S IOBRS o g tike is
cl osed- end orfedarbyedtiedoptionabfthidee paiats asfl ¢hé eftfurt Qupporn portishsiein

the lens, and form ng afl ght. angl.e with the dril]] nIg instrunent, is
char act er i zecCformaneg ichthe formed position of the closed-end hole by the drill jig.

(QQ

15 The above three or four support portions can be unitedly formed in the
jig or formed in the support member attached to the jig body.

Each one of the four support portions can be provided in each of the
four support members, but it is desirable that two of the four support portions
are assigned to each of the two support members arranged approximately

20 opposite to each other with respect to the spectacle lens. In the formation, the
three-point support for stably supporting the spectacle lens can be achieved
with a small number of support members. Moreover, each closed-end hole can
be formed at approximately the same position in the lens-thickness direction by

- the drill jig. |

25 A manufacture jig of a drill jig according to the present invention,
which is used in manufacturing a drill jig for a spectacle lens which has an
opening formed into an through-hole shape corresponding to a lens shape, and

 inclined faces positioned opposite a drilling instrument for forming a closed-
end hole in an edged face of the spectacle lens to extend inside the lens, and

30 forming a right angle with the drilling instrument, is characterized by including



7 a protruded portion having a wdth smaller than a di stance between the
exterior face of the drill jig and the opening; and join portions
connecting to fixtures for fixing the drill jig which is placed on the
protruded portion positioned under and between the exterior face and the
opening of the drill jig. 5 Accordkgg to the manufacture jig, even
though the drill jig has a conplicated fornation having the opening and the
inclined faces, the drill jig is manufactured by being placed on the
protruded portion having a width smaller than a di stance between the

ext ernal facea pfotrindedipottion haviagh widthosmalleigthaaraldistamse botwides theextéior

and thus itself i et, jn.a floated state froma processing 10 nmachine
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nornmal end midrd betwéeretherextedor ﬂﬂ:ermdlthwopéﬁiﬁ%@fithé drillgjigs effortlessly
manuf actured in a short tine. A nmethod of drilling for a
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portion is guiding the drilling inStrument. 25 . Accordiir;& the
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and abutted to the suppqrt porti.on while the convex face is oriented
downwar d, andnapufachied dn@shorbimesf t he spectacle | ens has a configuration

sinpler than that' of method of drilling for a spectacle lens according to the present

mvention, in which a closed-end hole for inserting a component of spectacle
frames is formed in an edged face of the spectacle lens to extend inside the lens,
is characterized by the steps of: providing, in a drill jig retaining the spectacle
lens, a support portion abutting to an outer circumferential edge of the

20 spectacle lens of which a convex face orients downward, and supporting the
spectacle lens, and a guide portion guiding a drilling instrument for forming the
closed-end hole; and forming the closed-end hole extending from the edged
face of the spectacle lens to inward thereof while the guide portion is guiding
the drilling instrument. |

25 -According the drilling method, since the spectacle lens is retained in
the drill jig to be supported by the support portion, an operator performs the
drilling operation while holding the drill jig, resulting in the accurately drilling
operation. The circumferential edge of the spectacle lens is supported on and
abutted to the support portion while the convex face is oriented downward, and

30 the convex face of the spectacle lens has a configuration simpler than that of



8 the concave face fromthe view point of optical design of lens, so that
the spectacle lens is supported with stability. It is advisable that an
opening formed in the drill jig to be passed therethrough retains the
spectacl e | ens, and has eyebrow si de, cheek-side, 5 nose-side and ear-side
periphery portions in the vertical directign and the |ateral direction of
the spectacle lens, in which the support portion and the guide portion are
di sposed in each of the nose-side periphery portion and the ear-side
periphery portion, and then the closed-end hole is formed in the spectacle
lens, retai ndbersonaayestasgofronpdhe ivdew pointhef eptical dgsignsef densytsolthat the

ded by the t. he nethod, the closed-end hol
's Tormed wi RS Rah 5 SUpRoBERRRHRILT (e opect acl o 1 ons. Vihen ¢ he
drill jig is provi QeCisvuddisa%lélﬂhtat ﬁ%bp@ﬁiﬂgféﬁﬁéﬂtlheﬂﬁxuﬁw fig i@% phsdcd®

drill Jlgtothe opening, in at |east 0One he eyebr ow si de and

cheek- si de pdhepstbrangho retainss the spestagleniens, anddhas eyebsowesidentcheek-side,
h 15 dt.h of,th t b | agt t t t h
cl'osad and ndRsCe hq 2% 304 metipiie “pfdinnk. i Ype rlertiel Hifktiomand the
opening is relh’éérﬂleﬂu%tlbﬁ%ieﬂiés %Récthb[bmleﬁﬁ M8 WhIGE thél Eﬂoﬁ)’g&?ﬁ?ﬂ? lagd! tife
menber. In the nethod, even if e spectacfe lens with ah edg

finish has a guidempestionererdisposechin spelwidhe nasessiderpeiphery qxomhdntapdtﬁm
openi ng wi t hout 53& eff ct fro t he e dr | canbe
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support porti It i's desirable fhat gui es as ortion Is
formed i niot h%lndpcb@yttlnegmdc poxtiont hAccbn‘hngie rthe m¢thods tlﬂe)clusddvﬁnd holenis

drilling inst i erted i.nto uj de th uj de hole 25

ext endi ng tovgrﬁ’ l&% to‘iq Q]’&Ig]%dsrﬂp@g Ef?"g ex face and a
concave face of th%@ﬁfthécdrﬂl é@ SAdeaYwithhe shit 0saeng ﬁ%ﬁ@hﬁﬂhé edttdriored
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t abl
support port |(8'r?§ aﬁ“ée BFHP?‘&%PPW?%@E%E}PFHIH& and an eldsHE Hhedbe changing
15 a width of the slit by an elastic tightening force, the closed-end hole can be

formed while the spectacle lens fitted in the opening is retained by the elastic
tightening force caused by the elastic member. In the method, even if the
spectacle lens with an edge-filing finish has a manufacture error, the spectacle
lens can be retained by the opening without any effect from the error.

20 The drill jig can be composed of a jig body having a holding portion
retaining the spectacle lens, and a support member attached to the jig body and
provided with the support portion. It is desirable that guide holes as the guide
portion is formed in the support member, and the closed-end hole is formed
while the drilling instrument is inserted into and guided by the guide hole

25 extending toward an approximately middle point between a convex face and a
concave face of the spectacle lens. Thereby, the closed-end hole is drilled at
an approximate midpoint of a thickness of the spectacle lens in accordance
with the plans, and additionally, the strength of the lens is ensured after the
closed-end hole is formed. |

30 Acceptably, the two support portions are provided in the support



9 menber, and a guide hole as the guide portion is fornmed at a position of
t he support nmenber corresponding to a position within a thickness of the
spectacle lens in the vicinity of the vertical axis of each support
porti:on, and the closed- end hole is fornmed while the drilling instrunment
is inserted into and guided by 5 the guidg hole. According to the net hod,
Wi th any spectacle |lens prescribed for a patient and havi ng any convex
curve in accordance with |l ens diopter or the |like, each closed-end hole is
properly formed at an approxi mate predeterm ned position within the

| ens-t hi cknesmemperhand woguidephole gothé gnidehpoition as forméd at @i position ofhthe
of the two cl gsed-end holes. 10 . Addi t.i onal. ,ablﬁz suggort ortionf
can be provi MPPOR MEmHEE Garrespongding, ta,a POSHQ Wi claiess o the, spectaglede

end portion %115 li&?tﬁé)%iﬁﬁg%‘flt 8%?&{:1 | s wfédcﬁ%\fpgsg?fﬁoh{bx{ cﬂ#}ﬁ a86¥d-

The spectacle I'ens I's supported by the two support ons  &f e support
menber | ocat eshd holeris formedswiide dhe drillinganstamheatés afsetted invw andpadded by
d portion

portions of the su rt mepber located in the ear- 15 side e [
when the &l o G%Hagﬁlﬂtl% iAceQrding to ﬁg? Hﬁeti‘ﬂge&"%@é‘)’o‘mwl% Bé@f‘t prescriheds
posi tioned i - Si ; | o ; k S3:
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ear - si de end ther fiken each oclesedi-ende Hole $sipproperbor forarsl cdt tdie approkirate
menber | ocated i.n the npse-side end pBrtion n thfwcl osed-end hole is 20
drilled in tH¥edatgemined posiion,withia & aclpeﬁtﬁﬂfms%%' i tectvo suppertepertionse
end portion. i . | ens havi ng any
convex curve hr%é@ggg%%%n?ﬁ?é%%?ﬁthg\ljtg@oﬁbﬁgé%q@ﬂ@hsee support
portions,jgand each Addiﬁeﬂaﬂyﬂthecd@rpmt portioits ﬁnb@g@m’d@diiﬁam positions of a
predeterm ned posi.tion within the | ens-t{hickpess. pair of

5 When a
| ug porti ons NaseryidecadipEItiQn and . farsids: end, pottien of the spectagle-lens holding

nsert o, ar & oot f UG B2 bk “Bhe RpkCBl, R i SAREOHAE HY the tvy
of drilling isepportnpottionsasf tige supporigmpmties lotatea) imtise doserside endrsortion

repared. Ther ,a drilling instrument having the cuttjng part_ of a
Si aﬁet . an%bgne of %e two stupport portions of the guppo_rt member 1dcated in the ear-

15 side end portion when the closed-end hole is formed in _the edged face of the

spectacle lens positioned in the nose-side end portion, and the spectacle lens is
supported by the two support portions of the support member located in the
ear-side end portion and one of the two support portions of the support |
member located in the nose-side end portion when the closed-end hole is
20 drilled in the edged face of the spectacle lens positioned in the ear-side end
portion. According to the method, even the spectacle lens having any convex
curve receives the three-point support by the three support portions, and each
closed-end hole is formed at an approximate predetermined position within the
lens-thickness.
25 When a pair of lug portions is formed in the component of the spectacle
~frames, and the two closed-end holes, into which the lug portions are
respectively inserted, are formed in the edged face of the spectacle lens, a
plurality of drilling instruments having cutting parts of various diameters are
prepared. Thereby, a drilling instrument having the cutting part of a diameter
30 appropriate for a pitch of a pair of the lug portions can be selected, and the



30 appropriate for a pitch of a pair of the lug portions can be sel ected,
and t'he 10 cl osed-end holes may be forned by the selected dril

i nstrunment. Even when an error occurs in a pitch of a pair of the |ug
portions, the error .is absorbed and a pair of the closed-end holes, into
whi ch the lug portions are properly insertgﬁ Is drilled. 5

Acceptably, with respect to the jig body retaining the spectacle |ens, the
support nenber, attached to the jig body and provided with the support
portion and the guide portion, is provided to be noved toward and way from

the spect acl eclosed-endHmlesiney performeddy the seleppat drilieimsrumeiny i Boed Réhen
attaching position adjusted in t?)% noV.i r&% direction, guides the drilli ng 10
i nstrument ; ZHHEHRE OGETS inRypitah of @pair of therug portinns; the pHOE v abserbed) ands
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a depth i n cagrdeflledaccordance with a length of the lug portion to be
inserted into the closed-end hole due to the setting of the attaching

‘position &f the stdpeeaptably; meith yespeat| to the jigsbedyrsetaining the mmadm lens,
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respect to the edged face of thelens is allowed resent
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is formed as dorfeteaccordamo Retle-a length of the lug portion to be inserted into the

' closed-end hole due to the setting of the attaching position of the stopper in the

15 drilliﬁg instrument.

It is advisable that a side face opposite to the guide portion of the drill
jig is an inclined face perpendicular to the guide portion; the inclined face is
oriented on a horizontal bed of a processing device having the drilling
instrument; and the closed-end hole is drilled by guiding the drilling instrument,

20 having a moving direction of the vertical direction, by the guide portion. The
predetermined closed-end hole is formed in the spectacle lens, retained in the
drill jig, by the drilling instrument moving in the vertical direction, and also the
forming of a closed-end hole inclined with respect to the edged face of the lens
is allowed.

25 In the present invention as described hereinbefore, the drilling
instrument for drilling the closed-end hole in the edged face of the spectacle
lens may be the drill, but a tap for screw cutting can be used where the closed-
end hole is formed as a female screw hole.

The spectacle lens applying the present invention is mainly made of

30 plastic, but may be made of glass. Where the spectacle lens is made of plastic,



The spectacle lens applying the present invention is mainly made of 30

pl astiic, but may be made of glass. Were the spectacle |lens is nmade of

pl asti c, a selective material such as a pol yurethane type, an allyl
type; and an acrylic type can be used. The nmain body of the drill jig may
be made of plastic, wood, or netal, but- a ghastic materi-al and a wood
material are preferable fromthe viewoint of 5 no danage to the spectacle
|l ens. Using a plastic material, it is preferable to use a pol yacetal type
resin having low risk of damage to the spectacle |ens, appropriate

har dness, and eeleictive smaterial such sisng polyurethane, types apr allylr typee andndre asrylic
spect acl es aq&héing t he esent invention is the spectacles disclosed in
Japan Pat ent §3 dgh“ * Hei7- 10 230026, and preferably, a thickness of

an edged face of a H Em LS,
pol yur et hane type I'ig?\é;.ﬁ]agg%tage?ﬁgﬁg%%@g% ﬁ.% knessz{de%ﬁipig‘?’lﬂﬁ ?v'r‘?éﬁéfortlﬁgtal’
cl osed- end hdut a plastitematerial ander woodematerial aré préferablstfremghe viewpoint of

spectacle lens with respect to .the component of spectacle frames can be '
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hold strength of the spectacle lens with respect to the component of spectacle.

frames can be sufficiently increased. Preferably, the drilling of the closed-end

15 hole is performed to be along the convex face or the concave face of the

spectacle lens, for example, the closed-end hole is formed at an angje inclined

10 degrees to 15 degrees from a perpendicular direction with respect to the

edged face of the lens.

20 Brief Description of Drawings
Fig. 1 is a perspective view showing entire spectacles in which closed-
end holes are formed in edged faces of right and left spectacle lenses;
-~ Fig. 2 is a perspective view showing a disassembled state of the
spectacles in Fig. 1;
25 Fig. 3 is a plane view of a drilling jig used in drilling a closed-end hole
- in an edged face of a spectacle lens for demonstration-use;
Fig. 4 is a sectional view taken along the A-A line in Fig, 3;
Fig. 5 is a perspectively exploded view of the jig in Fig. 3;
Fig. 6 is a side elevational view of a drill press used for forming the

30 closed-end hole in the edged face of the spectacle lens;



30 closed-end hole in the edged face of the spectacle |ens; 12 Fig. 7
Is a fragnentary sectional view showng a situation in that the cl osed-end
hole is drilled in the spectacle lens, held by the jigin Fig. 3, by the
drill. press in Fig. 6; Fig. 8 is a perspective view show ng a bl ock gauge
used for adjusting 5 an attachment positi ofy, of a support nenber used in the
jigin Fig. 3; Fig. 9 is a plane view show ng the operation of changing a
position of the support menber using the block gauge in Fig. 8, Fig. 10 is
a plane view of a drilling jig used in the formng of a closed- end hole in
an edged face of algedtisca &ragmentany isactional view showing aositwadicni i thati thes
prescribed for pajients, Fiq...1l1. s,a verticall ectional .vi ew.show,ng,,a
situation in ‘ilﬂg"té'f’ﬂ‘g&’é%"eﬁ ﬂg]lg&ﬂgf}ge iSPeFé&Eq ifé'é’ ﬁﬁfcﬁ)g 3@5&&1 e ic}’e rbyg?hea
support ”E”thﬂ&ﬁﬁ%sHﬁIﬁ§?6jig in Fig. 10; Fig. 12 is an enlarged
perspective view of the Support nenber used in 15 the jig in Fig. 10; Fig.
13-i s a sectional Hign8ds a perspeptive tviewrshowingeal block geuge ysed for gdjusting

Fig. 14 is a per ctive vi.ew showi ng the first di fjcati.on,of ,the support
reober uséd A0 RERMEt Bosch O3 Support membex usedan the g BAFiZab tve v\ ew

gou g, e Second FgeY 4 st ol SRR o el pb4fchor

spect acl e | erthe lsappartsneinber singtheshlofk gauge in Fig. §ectional view of a _
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10 configurations prescribed for patients;

Fig. 11 is a vertically sectional view showing a situation in that the
spectacle lens is received on a support portion of a support member used in the
jig in Fig. 10; | |

Fig. 12 is an enlarged perspective view of the support member used in

15 the jig in Fig. 10; |

Fig. 13 is a sectional view of the support member used in the jig in Fig.
10;

Fig. 14 is a perspective view showing the first modification of the
support member used in the jig in Fig. 10;

20 Fig. 15 is a perspective view showing the second modification of the
support member used in the jig in Fig. 10;

Fig. 16 is a sectional view of a support member used when the .
spectacle lens has a small thickness;

Fig. 17 is a sectional view of a support member used when the

25 spectacle lens has a medium thickness;
- Fig. 18 is a sectional view of a support member used for the spectacle
lens having a large thickness;

Fig. 19 is a back view of a single support member which functions as
the three types of support members in Figs. 16 to 18; |

30 Fig. 20 is'a back view of a modification of the support member in Fig.



the three types of support nenbers in Figs. 16 to 18; 30 Fig. 20 is
a back view of a nodification of the support nenber in Fig. 13 19; Fig.
21 is a perspective view of a manufacture jig used for manufacturing a jig
body. of a drilling jig; Fig. 22 is a perspective view show ng a
manuf acturing operation of the 5 jig body the drilling jig with the
manufacture jig in Fig. 21; Fig. 23 shows e jigin section and is a side
el evational view showing a first step when the support nenber is fornmed of
a material; Fig. 24 is a perspective view showing the entire material which
is formed thrl®gh the manufacture operation in Fig. 23; and 10 Fi g.
25 shows the jig igrsec jon and is a side el evatd onal vigw show. ng a(iefond
H yor

step when the suppor® B 3sP ¥E VIRY Bfs@ JmaBuRacture, Jig i He

the Inventio g}i\ga ]ﬁﬁ? 3 ' bl .descri bed hereinafter in
further det a:}P Elet éygyﬂ:g??cﬁlhggz%éonpanyi ng drawings. Fig. 1
shows r: m FSS specﬂﬁgjzaziﬂarpnrsh'p]g:ti\iegm' “gslri]o\lbviﬂg arrﬁam;fanmringafeperﬁtion onf1the
spect acl e-1 ense royi ded w.th,.cl osed-en es. The fra of the rinless
spect acl e$ 111&39&15’%&%38%@3&% ?bemv%%?tmfgngne élggﬁf; and -l ef t
spectacl e | enses 2g: ' 4 e W t-h e . - and
a tenple 6 20 conr?ég'[%%gggwggglﬁ Jé%?ﬁ’%? %@@g&ﬂ%x}gg %ggeﬁvggﬁiﬁgdlgﬁ%%nﬁ}oﬁvlﬁ%
2, a pair of gofirst stépaphenithg spppoitanember s formmeztoba mestehiagnd porti on of

the bridge 3 as a ffang- conponent, .and ,a pajr qQf | por.tions 8 js al so,
formed on each end -g‘éé 15 2| REESPREHEC SYIBW § ewmgtﬁ%gnem m\at@aai aylueheisg

portion of a Lr ' of the spectacle
lens 2, a pa??ﬁggagp’g@-%ﬁdﬂ%gﬁ%egﬁé#%ﬁ%m g%’rje%%’glﬁld to each of the
lug portijgns 7 and R3goR5 shewisrthégég i sectiéiandris apsidecelévativhad xiewkliowinge
the lens, is forned to be inclined at a predeterm ned angle with respect to
the | ens edgdcsacond step peien thesuppest mgmber 18 manwaeiired. Hei 7- 230062) . The
|l ug portion 7 of the bridge 3 is inserted into the cl osed-end

Best Mode for Carrying out the Invention _
.. The present invention will be described hereinafter in further detail
15  with reference to the accompanying drawings.

Fig. 1 shows rimless spectacles 1 having right and left meniscus type
spectacle-lenses provided with closed-end holes. The frames of the rimless
spectacles 1 is composed of a bridge 3 connecting the right and left spectacle
lenses 2; an end piece 4 combined with each spectacle lens 2; and a temple 6

20 connected to each end piece 4 by a screw 5. As shown in Fig. 2, a pair of pin-
shaped lug portions 7 is formed on each end portion of the bridge 3 as a frame-
component, and a pair of lug portions 8 is also formed on each end piece 4. In
a nose-side end portion and an ear-side end portion of an edged face 2A as the
circumferential face of the spectacle lens 2, a pair of closed-end hole 9, which

25 correspond to each of the lug portions 7 and 8 of the bridge 3 and the end piece
4 and extend inside the lens, is formed to be inclined at a predetermined angle
with respect to the lens edged face 2A (see Japanese Patent Laid-open No.
Hei7-230062). The lug portion 7 of the bridge 3 is inserted into the closed-end
hole 9 of the nose-side end portion, and the lug portion 8 of the end piece 4 is

30 inserted into the closed-end hole 9 of the ear-side end portion. Each closed-



hole 9 of the nose-si.de end portion, and the lug portion 8 of the end piece
4 is°30 inserted i-nto the closed-end hole 9 of the ear-side end portion.
Each cl osed- 14 end hole 9 is forned in size having slightly |onger

| engt h and di aneter than those of each of the lug portions 7 and 8.
Adhesive is injected into the closed- end Egle 9 or coated onto the lug
portions 7 and 8 in advance. Therefore, bridge 3 and the end piece 4
are coupled to the spectacle lens 2 through the lug 5 portions 7 and 8 and
adhesive. Fig. 3 shows a drilling jig 20 used when the cl osed-end hole 9 is
drilled in thendheld Qcisefdrﬂresi th sizet havingnslégilys pogdercleapthl and diapwier than

Fig. 1. Fig. 4.is t|o vi ew.t ak he A-A]JiIne in Fi
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preferably used for form.ng a c¢losed-end hole in a spectacle |ens
denonst r ati orPQI&'@nSﬁoﬁmbﬁM%thﬁé\éﬂi in a showase display in a- shop but
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of plastics of a polyacetal resin which has superior cut- opera ity “and
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under face 21B.° Since the openi ng 25 has_ a_shape corresponding to | ens

shape of the ()etndiis usedas osample insteachof @ p@sgnlzeda\ms;elmqthmwords, thiee
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Therefore, the jig 20 is prowded accordlngtoarlght side |lens; a left
side | ens but not as a prescribed spectacle lens for a patient. The drilling jig 20 s

15 composed of a jig body 21 and three support members 22 to 24 which have
support portions supporting the spectacle lens 2. The jig body 21 is made of
plastics of a polyacetal resin which has superior cut-operability and
harmlessness against an optical surface. The support members 22 to 24 are
made of metal such as iron or brass.

20 As shown in Fig. 5, the jig body 21 is formed into a thick block shape,
and at the central portion thereof, an opening 25 is formed to pierce between a
top face 21A and an under face 21B. Since the opening 25 has a shape
corresponding to a lens shape of the spectacle lens 2, the spectacle lens 2 can
be fitted into the opening 25. When a convex face 2B of the spectacle lens 2

25 points downward, the right and left spectacle lenses 2 differ in a lens shape
from each other.. Additionally, the spectacle lens 2 has various lens shapes.
Therefore, the jig 20 is provided according to a right side lens, a left side lens
and any lens having various lens shapes.

Regarding the jig body 21, in an eyebrow-side periphery portion of the

30 opening 25 fitted therein with the spectacle lens 2, a slit 26 is formed from the



and any | ens having various |lens shapes. Regarding the jig body 21, in an
eyebrow si de periphery portion of the 30 opening 25 fitted therein with
the spectacle lens 2, a slit 26 is formed fromthe 15 exterior face of
the j.ig body 21 to the opening 25. Near either side of the slit 26, the
ends of a spring 28 as an el astic nenber ang respectively engaged with two
pi ns 27 standing up on the jig body 21. Théfeby, the opening 25 can be
slightly opened and cl osed by expandi ng and contracting the slit 26, and 5
additionally, the spectacle lens 2 is forcibly pressed into the opening 25,
and thus can dxterfiot fact ofithe jigdborlyeBl g the openilg 25. pNehr eithepsideaghihesslit
the spring 28 spring force of the spring 28, _acting in the direction,
hat *cont s act26Ahaiadh & SPrang 28 asan & sMbEE 3re respectivaly engagegl wiithm

and acts on (NS Dl 27 StahAgy A bE (hETTe bo B1. THTebS ik ofinind s Fl by
hot di ng por t istightlyi opened aimb dldiSBdSQ?t hadingnand, cextradiig the slitegbacind
lens 2 is tight retalned in the irlsi of .t he openi ng 25. (%Lthe‘jigzbody
21, from Bhe dltlorzélsb hepestasdei e&éz-yefq;plhlmrs i g0 Abe opeping 25, and
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resul ting in 28.smAciprimgésrel ohtief spiinfgi 28] sérng pechedifedtivisiifti cltrddie a
openi ng 25. Myreover, even when the | ens shape of the spectacle |Iens 2 ha

a finish errdvidih of therslita2e, changes dnto aHoremdipecting fnithe edgeds fack2A of

opening 25 d t ' { . rs erLors, so that
t he spect acl §ﬁP<§g’§E§‘%§ Ilé)f? 32?@%8‘? ﬁ@gfﬁﬁég)fl%ﬁFggﬁ%eﬁglpé%Sn%& % opﬁm[qgei'ﬁ
posi ti onsygon mf@mquaheé,ythefquiﬂn%thltaﬁnvm iholdiag rpcitivan@hich kétains the
nose-side end portion (the bri d(&(la side of the f_rarresg,_ t he ear-side end
portion (the SPggtaslelansi2,sofhabihe spegtpaledens 2-s dight setamnast incthe inside ofiths
t he spect acl eoeﬁe qr? %Spl aced on the top face 21A of the jig body 21, slots
30 to 32 25 rg’ %sp'ectively fornmed to"éxtend fromthe exterior face jig
body 21 to the ope@nthefig body 21 ofrefietlid SIitc26 surthe dppHRiteaide 2 the opénitge

respecti vel
P Y 25, namely, outside the cheek-side periphery portion of the opening 25, a notch

15 29 is 'formed, so that the strength of the jig body 21 is lower in this area,
resulting in a smooth operation of fitting the spectacle lens 2 into the opening
25. Moreover, even when the lens shape of the spectacle lens 2 has a finish
error or a manufacture error, the shape changeability of the opening 25 due to
the slit 26 and the notch 29 absorbs the errors, so that the spectacle lens 2 is
20 properly fitted into the opening 25.

In the positions on the periphery of the opening 25 which correspond to
the nose-side end portion -(the bridge 3 side of the frames), the ear-side end
portion (the end piece 4 side of the frames), and the lower end portion of the
spectacle lens 2 placed on the top face 21A of the jig body 21, slots 30 to 32

25 are respectively formed to extend from the exterior face jig body 21 to the
opening 25. The aforementioned support members 22 to 24 are respectively
accommodated in the slots 30 to 32, and attached to the jig body 21 by bolts
34 each of which is inserted from the under face 21B into a bolt hole 33
formed in the jig body 21. The support members 22 to 24 respectively have

30 primary portions 22A to 24A and secondary portions 22B to 24B which extend



accommodated in the slots 30 to 32, and attached to the jig body 21 by
bolts 34 each of which'is inserted fromthe under face 21B into a bolt hole
33 formed in the jig body 21. The support menbers 22 to 24 respectively
have -30 primary portions 22A to 24A and secondary portions 22B to 24B

whi ch ext end 16 in a tongue shape fron1hge primary portions 22A to 24A
to opening 25 to be a support portion which supports the spectacle |ens 2.
The secondary portions 22B to 24B project inside the opening 25. As shown
in Fig. 4, inthe primary portions 22A and 23A of the support 5 nenbers 22
and 23 whi ch inretongueeshapedryml theapriviasy ppeions 224 o024 Asteodsknifg 25 {dBe a
nose-si de end portion and“hgﬁ%ear-side end portion of the spectacle lens 2
inthejig bo‘d‘?‘P?it, Petiane wiaeh suppoxs dhe spestacle dens. 2i vEhg sesendarycpedions

fromFig. 3, ' : S a pair in each of the support

menbers 22 agﬁé&%%@#@nﬁ@eﬁé&ﬂﬁ?%ﬁi de portion which guides a

drill 37 as a 10 drAd ShowniinFigudEin thefprimdry pbrtisies22AGnds2PASithe !Ehgpﬁﬁi
ol e

for drilling the cloged- end hole 9 in the spectacle |ens 2. The guide |
35 is for#ed m%n@emistm@ a? iwhich7arenrespectively decatedratcpositions chrrespordingt o
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the spectjgcl alrilling iBSirdmeithef axdlgiress d6; ShowaninoFig. 6 Mid}ﬁlihg'tﬁe idosed-

routed to an appraoxinate m dpoint between the convex face 2B and a concave
face 2D of t iaddinle in the|spgstagledansi2.i s supported by the support menbers

T2 b b ol T A0 W7 9538 o T A 08 R0 TR SRR e
drill 37 intavitheespectito tie ed@dd fidec2 R%f the @pestaelslieis!Z More spRemRchliy) akhe
central portion of the thickness of the .
shown in Fig. 4, the guide hole 35 has an inclined angle from the top face 21A
15 side toward the under face 21B side of the jig bddy 21 along the extending
direction from the exterior face of the jig body 21 toward the opening 25, in
relation to a held condition of the spectacle lens 2 with respect to the jig body
21 when the spectacle lens 2 is supported by the secondary portions 22B to
24B of the receive members 22 to 24, and a curved shape of the spectacle lens
20 2. The extending direction of the guide hole is routed to an approximate
midpoint between the convex face 2B and a concave face 2D of the spectacle
lens 2 which is supported by the support members 22 to 24 to be fitted and
retained in the opening 25. Therefore, when the drilling of the closed-end. hole
9 is performed by inserting and guiding the drill 37 into the guide hole 35, the
25 closed-end hole 9 is formed in the central portion of the thickness of the
spectacle lens 2, so that the high strength of lens can be obtained.
A side face 21C found opposite of the support member 23 in the jig
body 21 is inclined at an angle B with respect to the parallel top and under
faces 21A and 21B of the jig body 21 so that the angle B is equal to an angle

30 that the side face 21C and the guide hole 35 of the support member 23 form a



spectacle lens 2, so that the high strength of |ens can be obtained. A side
face 21C found opposite of the support nenber 23 in the jig body 21 is
inclined at an angle B with respect to the parallel top and under faces 21A
and 21B of the jig body 21 so that the angle B is equal to an angle 30 _
that the side face 21C and the guide hole of the support nenber 23 form
a 17 right angle. A side face 21D found Opposite the support nenber 22
in the jig body 21 is inclined at an angle C with respect to the top face
21A and the under face 21B so that the angle Cis an angle at which the

si de face 2lOightdangle. QAiside fadec23D fufundheppositeotiic ni¥nber 22 4n the g

le. As sh in Fig. 3, g th de, hol e 35 th t menbei 22
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the angle D itheguidehble 3§ ofithe buppert metabén2? fairh aright dmglevi de hole 35 of

t he support nmenber 10 22 forma _right angle. The secondary portions_22B to
24B of thé support “ﬁ%ﬁh‘éw&‘ 1@2&8@ %ﬁl%ﬁ)%gﬂlﬂﬁe@lﬁrﬁTPfﬁ]@e§BBP$ﬁd§embAl' 32
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i ncline angl gig boldgr2igrthe wide faes 20D bfithe Y21 haean dhchine higleVDCwitht Y
of the edged face 2A of the spectacle |ens’ 2. Therefore, as shown in Fig

7, when the J&spestdeythecirontfacer2BEiandthe baghdace 2AF s thatabecangle D ds an

| ens corner | trh al e, -whi.ch i b he edged
f2ce 2A and CHETE RWHICH thie SEH Yk HiD Snd ot e 35, AR QipRlrt Beoelne
2, gets ijp cA2B forin wirighttanglesecondary portions 22B to 24B. 20 Accordingly,
with limted contact of the secondary portiogons 22B to 24B with the convex

face 2B and the co postionh 22hte 24B pridbe syppoHemepherad2eto @ds
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21B along the direction of extending from respective primary portions 22A to

24A toward the opening 25. The incline angle is larger than that on the convex

15 face 2B in the vicinity of the edged face 2A of the spectacle lens 2. Therefore,
as shown in Fig. 7, when the secondary portions 22B to 24B support the
spectacle lens 2, a lens corner 2C as a lens circumferential edge, which is
formed by the edged face 2A and the convex face 2B as the optical surface of

~ the spectacle lens 2, gets in contact with the secondary portions 22B to 24B.

20 Accordingly, with limited contact of the secondary portions 22B to 24B with
the convex face 2B and the concave face 2D as the optical faces of the
spectacle lens 2, the spectacle lens 2 having a three-dimensional curve
configuration is stably supported at three points by the three support members
22 to 24.

25 Each length, extending toward the opening 25, of the primary portions
22A and 23A of the support members 22 and 23 does not reach the edged face
2A of the spectacle lens 2, so that when the spéctacle lens 2 is supported on
the secondary portions 22B to 24B, a space S shown in Fig. 7 is formed
between the edged face 2A and each end of the guide holes 35 formed inside

30 the primary portions 22A and 23A. Thereby, as will be described hereinafter,



25 Each |l ength, extending toward the opening 25, of the primary
porti‘ons 22A and 23A of the support menbers 22 and 23 does not reach the
edged face 2A of the spectacle lens 2, so that when the spectacle lens 2 is
supported on the secondary portions 22B to 24B, a space S shown in Fig. 7
I's formed between the edged face 2A and eagg end of the guide holes 35
formed inside 30 the primary portions 22A"and 23A. Thereby, as wll be
descri bed hereinafter, 18 in the drilling operation for the spectacle
lens 2 by the drill 37 of the drill press 36, effects of reliably

di schar gi ng dih thetdrilligg opegatidre for the spectasie dbiseR bydthe Tddll 3Tesfahieadrilb ipress
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| ens cornérs amtocthe: aperingc23 direm &he; top dase sUbAef dke jig brdys2t meishat the

L 2 Sl AR T e R 0 i
7L oty daee s ot ot g
a notionl ess S that the,speaciegens 2si ﬁliée(bémtﬁgf plingide ofithg qpening 25 nfhedense

lens. 2 byt ne TBERAGHS HEBBRaRTe S 20t ST OF Fo Ko Conlatl pDR66HS 208,
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spring 28. In the operation, since the notch 29 is forned opposite the slit
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the spectacle |ens 2 into the opening 25, as illustrated with a p
line Ein Fi g)yhlle being placed in a positioning state due to the three-point support on the

15 convex face 2B of the spectacle lens 2 by the secondary portions 22B to 24B
of the support members 22 to 24 which form angles with a direction of the
holding force caused by the spring 28. |

In the operation, since the notch 29 is formed opposite the slit 26
across the opening 25 in the jig body 21, the amount of the opening 25 opening

20 by the expansion of the slit 26 can be increased, so that the pressing of the
spectacle lens 2 into the opening 25 can be effortlessly carried out.
| Note that in order to perform the further smoothly pressing of the
spectacle lens 2 into the opening 25, as illustrated with a phantom line E in Fig.
4, a tapered guide face sloping toward the opening 25 can be provided on the

25  top face 21A of the jig body 21.

When the spectacle lens 2 is fitted and retained in the opening 25 of the
jig body 21, the positions of the spectacle lens 2 which are received by the
secondary portions 22B to 24B of the support members 22 to 24 are the lens
corners 2C, so that the optical faces such as the convex face 2B as the lens

30 front face and the concave face 2D as the lens rear face are not damaged.



4, a tapered guide face sloping toward the opening 25 can be provided on
the 25 top face 21A of the jig body 21. Wen the spectacle lens 2 is
fitted and retained in the opening 25 of the jig body 21, the positions of
the spectacle lens 2 which are received by the secondary portions 22B to
24B of the support menbers 22 to 24 are theggl ens corners 2C, so that the
optical faces such as the convex face 2B asS"the lens 30 front face and the
concave face 2D as the lens rear face are not damaged. 19 As descri bed
thus far, when the closed-end hole 9 is forned in the spectacle |lens 2
which is retained iAs tdescﬁbgd&hustﬂa_e, jvﬂganZChe glosed-emd dolerd ivfophedicn B

of the dri II ress .3 own .in Fig. V\hgr he d,r ILng operation by
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and furt hgr rd:mmaimmerdmlll 33 chiennpethe anflestCanlidy showidin Bigs! B and 4.shown
in Fig. 7, abuts to_the support nenber 22, V\/nereb¥ form.ng the cl osed-end

hole 9 in the spect%ﬂtgm%l’-i ,Ahe qpezsator keeps hold p ﬂmmhndy 21 witle onedmmd:
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each guide hale 35 forned in a pair in the support nenber 22. Af t er t hat ,
t he into the guide hole 35 of the support member 22. Thereby, the drill 37 is

15 moved down to the edged face 2A of the spectacle lens 2 by the guide action

of the guide hole 35, and further moved down until a stopper 37A attached in
the drill 37, shown in Fig. 7, abuts to the support member 22, whereby forming
the closed-end hole 9 in the spectacle lens 2. After the stopper 37A abuts to
the support member 22, the drill 37 cannot be moved down further, so that the

20 depth of the closed-end hole 9 is related to an attached position of the stopper
37A in the drill 37. The aforementioned drilling operation is performed on
each guide hole 35 formed in a pair in the support member 22. After that, the
jig body 21 is turned upside down to perform the drilling operation on the
guide holes 35 in the support member 23.

25 The drill 37 is a pivot drill and has a cutting part 37B and a shank part
37C. The pivot drill 37 has a shape corresponding to those of the lug portion 7
of the bridge 3 and the lug portion 8 of the end piece 4, while having a
diameter and length longer than those of the lug portions 7 and 8. Various
types of the pivot drill 37, in which the cutting parts 37B have various

30 diameters but the shank part 37C has the same diameter, are prepared. The



jig body 21 is turned upside down to performthe drilling operation on the
gui de holes 35 in the support nenber 23. 25 The drill 37 is a pivot
drill and has a cutting part 37B and a shank part 37C. The pivot drill 37
has a shape corresponding to those of the lug portion 7 of the bridge 3 and
the lug portion 8 of the end piece 4, mhilgohaving_a di aneter and |ength

| onger than those of the lug portions 7 and 8. Various types of the pivot
drill 37, in which the cutting parts 37B have various 30 dianeters but the
shank part 37C has the sane dianmeter, are prepared. The = 20 hole dianmeter
of each gui ddole|diamstest of rack guwide thole@3eof the sappoft3meatbets 2 andn23 has

di .to the dianeter,.of 't shank, part .37C of the I qus types of
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15 towafd the space S between the end of the guide hole 35 and the edged face
2A of the spectacle lens 2 as shown in Fig. 7. Therefore, the cuttings produced
in drilling the closed-end hole 9 are blown by air ejected from the nozzle 40A,
so that the cuttings do not spread over the bed 38 of the drill press 36, or
adhere to the support member of the drilling jig 20 in the next drilling operation,

20 or remain in the closed-end hole 9. As a result, since a displacement of the
drilling jig 20 on the bed 38 by the cuttings and the like are avoided and an
improvement in workability is obtained, the closed-end hole 9 having a fixed
depth can be reliably formed in the spectacle lens 2 by moving the drill 37
down until the stopper 37A reaches the support member 22 or 23.

25 In the embodiment, faces 22C and 23C of the primary portions 22A
and 23A of the support members 22 and 23, which are oriented toward the
operator, as shown in Fig. 7, are not parallel to the top face 21A and the under
face 21B of the jig body 21, but parallel to the guide holes 35 respectively.
Each of the faces 22C and 23C is formed to advance from the top face 21A

30 toward the under face 21B along the extension from the exterior face of the jig



| nprovenent in workability is obtained, the closed-end hole 9 having a
fixed depth can be reliably fornmed in the spectacle lens 2 by noving the
drill 37 down until the stopper 37A reaches the support nenber 22 or 23. 25
In the enbodi ment, faces 22C and 23C of the primary portions 22A and 23A of
the support nenbers 22 and 23, which are o% ented toward the operator, .as
shown in Fig. 7, are not parallel to the t % face 21A and the under face
21B of the jig body 21, but parallel to the guide holes 35 respectively.
Each of the faces 22C and 23C is fornmed to advance fromthe top face 21A 30
toward the ursbely 2h¢ewaidbthe opgnmgaixm eontrast with thecase tvehérerthé faeesop2Che
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support nenber shown in Fig. 8.
the end piece 4 shown in Fig. 2 cannot be inserted into the closed-end holes 9

15‘ " as a result of an error in the length of the lug portion 7 or the lug portion 8,
which is produced in manufacturing or processing, with respect to the depth of
the closed-end hole 9 formed in the aforementioned operation, operation of
changing an attaching position of the support member shown in Fig. 9 is
carried out by using a block gauge 41 as an attaching position-adjustment

20 member for a support member shown in Fig. 8.

The block gauge 41 shown in Fig. 8 has a projection 41B projecting
from a side face 41A, and is prepared in plurality having different amounts of
projection L1 of the projections 41B. When the attaching position of the
support member 22 or 23 to the jig body 21 is changed, the bolts 34 shown in

25 Fig. 5 are loosed to thereby allow the support member 22 or 23 to be moved
forward and backward with respect to the opening 25. After the support
member 22 or 23 is moved sufficiently away from the opening 25, as shown in
Fig. 9, an end of a project 41B of a block gauge 41, having the amount of
projection L1 appropriate for a new attaching position of the suppoxt member

30 22 or 23, is laid on the inner circumferential face of the opening 25 of the jig



The bl ock gauge 41 shown in Fig. 8 has a projection 41B projecting froma
side'face 41A and is prepared in plurality having different anmounts of
projection L1 of the projections 41B. Wen the attaching position of the
support nmenber 22 or 23 to the jig body 21 is changed, the bolts 34 shown
in 25 Fig. 5 are |loosed to thereby all ow 5?e support nenber 22 or 23 to be
noved forward and backward with respect to“The opening 25. After the
support nenber 22 or 23 is noved sufficiently away fromthe opening 25, as
shown in Fig. 9, an end of a project 41B of a block gauge 41, having the
amount of pr dyaxiyt 200 Thereglberothé stppdtmemben22tdra23isad vredi witilahe téhd of
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the jig body 21 are changed. The renewed drilling operation is performed by
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position is required, the diameter size of the bolt hole 33 can be increased or

15 tile bdlt hole 33 can be formed into an elongated hole shape.

The aforementioned drilling jig 20 is appropriate to the use in forming
the closed-end hole 9 in the spectacle lens 2 for demonstration-use when the
convex face 2B as a face for supporting the lens has a spherical surface,
whereas a drilling jig 50 shown in Fig. 10 is -appropriate to the use in forming

20 the closed-end hole 9 in a spectacle lens 102 that is prescribed for a patient and
has various types in which the configuration of a convex face 102B has an
aspheric surface or a toric surface. The jig 50 is composed of a jig body 5 1
and two support members 52 attached in the jig body 51 to correspond to the
bridge and the end piece of the spectacle frames. Similar to the

25 aforementioned jig body 21 of the drilling jig 20, the jig body 51 is provided
with an opening 55, a slit 56 and a notch 59, and a spring 58 is attached thereto.
Side faces 51C and 51D ‘of the jig body 51 have inclined angles corresponding
to the angles B, C and D shown in Figs. 3 and 4. '

At positions in a top face of the jig 51 which correspond to the nose-

30 side end portion and the ear-side end portion of the spectacle lens 102, slots 60



20 the closed-end hole 9 in a spectacle lens 102 that is prescribed for a
pati ent and has various types in which the configuration of a convex face
102B has an aspheric surface or a toric surface. The jig 50 is conposed of -
a jig body 51 and two support nmenbers 52 attached in the jig body 51 to
correspond to the bridge and the end pi ece,g9f the spectacle frames.

Simlar to the 25 aforenentioned jig body 21 of the drilling jig 20, the
jig body 51 is provided with an opening 55, a slit 56 and a notch 59, and a
spring 58 is attached thereto. Side faces 51C and 51D of the jig body 51
have i ncl i nedinsh§ll earectormesh ordiengupport rmembgrse&aarecr@spactwdyodjspbemm
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of the support member 52 and the edged face 102A of the spectacle lens 102 is
15 also formed when the spectacle lens 102 is received on the projectibns 62.
| In forming the closed-end hole 9 in the spectacle lens 102, similar to
the drilling jig 20, the spectacle lens 102 is fitted into the opening 55 of the jig
body 51 to orient the convex face 102B downward, and is retained therein by
holding force of the opening 55 which is caused by the spring 58. Where the
20 closed-end hole 9 is formed using the guide hole 65 of, for example, the left
support member 52 of the two support members 52, shown in Fig. 10, as the
guide portion for the drill 37, at the outset, the left side portion (in Fig. 10) of
the spectacle lens 102 is strongly pushed from the thickness direction of the
lens 102 so that the lens corner 102C of the spectacle lens 102 is put on the
25 two projections 62 formed in the secondary portion 52B of the left support
member 52. Subsequently, the right side portion (in Fig. 10) of the lens 102 is
pushed, whereupon the lens corner 102C in the right side portion is put on one
of the two projections 62 formed in the secondary portion 52B of the support
member 52 which is shown in the right side of Fig. 10, thereby the spectacle
30 lens 102 is supported at three points. '



hol di ng force of the opening 55 which is caused by the spring 58. Wuere the
20 closed-end hole 9 is formed using the guide hole 65 of, for exanple,
the |l eft support nenber 52 of the two support nmenbers 52, shown in Fig. 10,
as the guide portion for the drill 37, at the outset, the left side portion
(in Fig. 10) of the spectacle lens 102 is gtrongly pushed fromthe

t hi ckness direction of the lens 102 so that the | ens corner 102C of the
spectacle lens 102 is put on the 25 two projections 62 fornmed in the
secondary portion 52B of the left support nenber 52. Subsequently, the
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52 of the two support nenbers 52. which i opposi t.e the suppor
IDIDWhen the drill 37 is 1nserted ?ntopt%e guide hole 65 po% the other support

15 member 52 to perform the drilling operation for the closed-end hole 9, the

spectacle lens 102 is supported by the two projections 62 of the other support

member 52 of the two support members 52 which is opposite the support

member 52 having heretofore supported the lens on the two projections 62, and

the support member 52 supports the spectacle lens 102 on one of the two
920  projections 62 this time.

The drilling jig 50 provided with the support member 52 having the
aforementioned structural feature is effective in forming the closed-end hole 9
in each spectacle lens 102 shaped in various type configurations having the
aspheric surface (including a progressive surface), the toric surface and so on.

25 A distance L2 between the two projections 62 is preferably designed to
correspond to a distance between the two guide holes 65 or to '_be slightly
longer than that between the two guide holes. Where the distance L2 is the
same length as or a similar length to that of the distance between the closed-
end holes 9 in pair as shown in Fig. 11, a lens abutting poSition (supported

30 position) can be placed on the vertical axis of the projection 62, and



menber 52 having heretofore supported the |lens on the two projections 62,
and the support nenber 52 supports the spectacle |ens 102 on one of the two
20 projections 62 this time. The drilling jig 50 provided with the support
menber 52 having the aforenentioned structural feature is effective in
form ng the closed-end hole 9 in each specéfcle | ens 102 shaped in various
type configurations having the aspheric surtace (including a progressive
surface), the toric surface and so on. 25 A distance L2 between the two
projections 62 is preferably designed to correspond to a distance between
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c_lose.d-end holes 9 to be formed in each of the nose-side and ear-side end
15 portio'ns of the spectacle lens 2, is drilled at an equal position in the thickness
direction of lens on the edged face 2A of the spectacle lens 2, a pair of the
guide holes 35, which are formed in each of the primary portions 22A and 23A
of the support members 22 and 23, needs to be formed to change a distance
- from each bottom face of the primary portions 22A and 23A in conformance to
20 the configuration and diopter of the lens, resulting in the manufacture of the
support members 22 and 23 with a lot of time, work and effort. However, in
- the support member 52 of the drilling jig 50, although the closed-end hole 9 is
 formed in the spectacle lens 102 which has one of various types of convex
curves, since the distance between the two projections 62 proirided in the
25 support member 52 for supporting the spectacle lens 102 is similar to a pitch
between the two closed-end holes 9, a pair of the guide holes 65. may be
~ simply formed at positions in the support member 52 which corresponds to the
positions within the thickness of the spectacle lens 102 in consideration of a
thickness of the projection 62 from a bottom face 52C of the support member

30 52, resulting in no such disadvantage as the drilling jig 20 has.



gui de hol es 35, which are fornmed in each of the primary portions 22A and -
23A of the support menbers 22 and 23, needs to be forned to change a

di stance from each bottomface of the primary portions 22A and 23A in _
conformance to 20 the configuration and diopter of the lens, resulting in
t he manufacture of the support nenbers 22 Egd 23 with a lot of tinme, work
and effort. However, in the support nmenber™52 of the drilling jig 50,

al t hough the cl osed-end hole 9 is formed in the spectacle | ens 102 which
has one of various types of convex curves, since the distance between the

two projections 62 H)gO\Md&ﬂﬂlFigt HeS 2Bspevtively ishownsodibications sofo ey tshg?ofthe

spectacl e | ens simlar to a pItCh between the two closed end

9, a pair of @Y SIN j@ T SURROTE Membend 53 ipphig. flds recesst persions; Lk of @ semi-

support menbey r t ckne

of IOIto he spect acﬁ ﬁr\gﬁg%?% nfeégggﬁéde 1& %ﬁeﬁﬁ%ﬁcﬁgﬁésﬁéﬁpﬁ B %J @E‘ftion
62" from a botdireutioac ef 2 Seobndary pum tISEbeWhlo'ip 1s %ml’hﬁéﬂ' Wlt'hg a' ﬁni’xgary
such di sadvantage asthe drilling jig 20_has. Fig. 14 and

respectivély on i Aacoriact Brember bi&)pb'ﬁ&m@fbbﬁenuﬂlng aasmalhdmmetm odr

respect i vel y PaieHBESTCiRA SRiesassBn B3R Mosed ihicheh RSt Bcationriss A
secondary porsingtirtlﬁEBlwiﬂm i Fig o5 rmstsvu:éthh@vdo bl %n500198§ dﬂzﬁngi%hé
contact nmenber 154 obtai ned by cutti n a smal | -di arfeter rod teri

circul ar cro$scerdaryprtiond; Apaivef hﬁ esad¥3 are epengb oni o frons facerof apuation

secondary. porCHsAPoRdin (e sh prBkE, Bokibh: oA, (ButT Homut, 254 abigined by
portion ggrr @attMgi angmaR-didvaetri 1od maberidll 6 cirbula? rﬁraﬁﬁ-se@cﬁ&?ﬁs fntriedt pitged

by 10 cutting a snall-dianeter rod material of circular cross-section 1s
i nserted i nt 626A&RIdP3. 253, Sinilar to the pr oj ectlon 62 of the support
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nodi fications in Fi 14 and 15, it is not
. corner 182C of the spectacle lens 102, as the support portion supportmg the

15 spectacle lens 102. According to the modifications in Figs. 14 and 15, it is not
needed that the project 62 of semi-circular cross-section shown in Fig, 12
which needs a lot of time, work and effort for producing is formed in the
support members 152 and 252, and additionally, the contact members 154 and
254 are formed of the commercial small-diameter rod of circular cross-section,

20  resulting in reduction of production cost of the support members 152 and 252.

‘The contact members 154 and 254 can respectively be undetachable or
detachable from the support members 152 and 252. In the detachable contact
member, even if the contact member 154 or 254 wears by repeatedly using the
support member 152 or 252 for forming the closed-end holes 9 in a number of

25 spectacie lenses 102, the support member 152 or 252 would not be entirely
replaced and only the contact member 154 or 254 would be replaced.

Fig. 16 to Fig. 18 respectively show support members 352; 452 and
552, respectively' capable of forming the closed-end holes 9 in central portions
in the thickness directions of edged faces 202A, 302A and 402A of spectacle

30 lenses 202, 302 and 402 each of which has a different lens-thickness from one



needed that the project 62 of sem -circular cross-section shown in F|g 12
whi ch-needs a lot of tine, work and effort for producing is forned in the
support nenbers 152 and 252, and additionally, the contact nmenbers 154 and
254 .are formed of the commercial small-dianeter rod of circular
cross-section, 20 resulting in reduction production cost of the support
menbers 152 and 252. The contact nenbers 154 and 254 can respectively be
undet achabl e or detachable fromthe support nmenbers 152 and 252. In the
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description, the r Ot the %¥eme§tlg§§f Eiggclzr?ptmn,sthe reason why the spectacle lens is
15 retained in the drilling jig to orient its convex face downward, namely, to orient
its convex face toward the support member is that the curvature and face-
configuration of lens have little effect and the three-dimensional support
position can be stabilized when the lens is supported by the support member,
due to the fact that the convex face has smaller curvature and a simpler
20 configuration in faCe-conﬁguration than the concave face as the reverse side of
the convex face from the view point of optical design of a lens.
Fig. 21 shows a manufacture jig 70 used for manufacturing, as shown |
in Fig. 22, the jig body 51 having a complicated configuration shown in Fig. 10
with ease. As will be clear from the following explanation, the manufacture jig
25 70 can be also used for manufacturing the jig body 21 shown in Fig. 3 and
others. _
As shown in Fig. 21, the manufacture jig 70 has a base 70B projected
from a base rest 70A, and a through-hole 71 having a large area is formed at a
central portion of the base 70B, so that the periphery of the base 70B results in
30 a narrow-width protruded portion 72 surrounding the through-hole 71. On a



15 retained in the drilling jig to orient its convex face downward,

nanely, to orient its convex face toward the support nmenber is that the
curvature and face- configuration of lens have little effect and the

t hree- di mensi onal support position can be stabilized when-the lens is
supported by the support nenber, due to thggfact that the convex face has
smal l er curvature and a sinpler 20 configuration in face-configuration
than the concave face as the reverse side of the convex face fromthe view
poi nt of optical deS|gn of alens. Fig. 21 shows a nmanufacture jig 70 used
for manuf act sidengf thes asﬂﬂﬂBl, a fisen pdmon 72 is formediyo SfandestraighBlup from the
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namely, on the protruded portion 72.

15 In manufacturing the jig body 51 using the manufacture jig 70, a
material for a jig body having at least one side face perpendicular to an under
face is prepared. Bolt holes 76 as shown in Fig. 22 are formed at respectively
corresponded positions of the material to the screw holes 75. Thereafter, the
material is placed on the protruded portion 72 to touch the above upright side

20 face of the material to the risen portion 73. Bolts 77 are inserted into the bolt
holes 76. The threaded-rod-side end portion of the bolt 77 is engaged with the
screw hole 75, whereby the material is fixed onto the protruded portion 72 by
the bolt 77 acting as a fixture, and the screw hole 75 acting as a join portion
connecting with the fixture. Subsequently, the manufacture jig 70 is fixed on a

o5 table of a processing machine such as a machining center or a milling machine.

The processing machine is provided with end mills 78 and 79
respectively having the inclined angied circumferential faces in accordance
with the incline angles of the side faces 51C and 51D of the jig body 51, and a
normal end mill 80 having a circumferential face perpendicular to the bottom

30 face. The side faces 51C and 51D are formed by the end mills 78 and 79, and



namely, on the protruded portion 72. 15 I n manufacturing the jig body
51 using the manufacture jig 70, a material for a jig body having at |east
one side face perpendicular to an under face is prepared. Bolt holes 76 as
shown in Fig. 22 are fornmed at respectively corresponded positions of the
material to the screw holes 75. Thereafter,,the material is placed on the
protruded portion 72 to touch the above up??ght side 20 face of the
material to the risen portion 73. Bolts 77 are inserted into the bolt holes
76. The threaded-rod-side end portion of the bolt 77 is engaged with the
screw hol e 7%he WipeninpyS5 ie=foraiedt bylthe endimaAb80N Thet stchrSS anditie slots 60 ranHZ
by the bolt g{ actlng as. a fixture, and the screw hole 75 acting as a jo )
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is fixed on qﬂé tabl e of a processing machine such as a machining center
or amlling chifne. The processing machine is provided with end mlls 78
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the manufact yhroughthale- 7 Nahd Mating & Width Rigdet thAREhAtNSf THeeslit 56 is formed in
the base 70B inclusive of the risen portion 73 of the manufacture jig 70,
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15 vs}heréby the slit 56 can be formed by an end mill while the material is fixed on
the manufacture jig 70.
Fig. 23 to Fig. 25 show the case that the support member 52 shown in
Fig. 10 and others is manufactured. Note that, the manufacture method can be
used in manufacturing the aforementioned suppoft members 22 and 23 and so
20 on, as will be clear from the following explanation.
As shown in Fig. 23, a jig 82, having a square-shaped recess portion
82A allowing a top face 81A of a regular hexahedron-shaped material 81
having a predetermined width to be placed therein at a tilt from the horizontal
- direction, is prepared. After the material 81 is placed in the recess portion 82A,
25 a part of the top face 81A is processed to make a horizontal face 81B by an
end mill of the processing machine. The guide hole 65 having a right angle to
the face 81B is formed in the face 81B by a drill press or the like, whereby the
" material 81 is shaped as shown in Fig. 24. _
Subsequently, while the material 81 is plaéed in a square-shaped recess
30 portion 84A of a jig 84 shown in Fig. 25, faces 81C and 81D of the material 81



t hrough-hol e 71 and having a width |ager than that of the slit 56 is forned
in the base 70B inclusive of the risen portion 73 of the manufacture jig
70, 15 whereby the slit 56 can be forned by an end mll while the material
is fixed on the manufacture jig 70. Fig. 23 to Fig. 25 show the case that

t he support nenber 52 shown in Fig. 10 ang others is manufactured. Note
that, the manufacture nethod can be used iR manuf acturing the
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portion 52A as shown in Fig. 12, and additional necessary processes are

performed, thereby nuf act.uri ng the support nenber 52. 5 By the use
of the jigs HdusHaa V%ﬂéhﬂﬂﬁlw Figs. 23 and 25 as described above, the
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descri bed hectlossandr dold, hextehdagntinsideeatleas, ioh anetdged fatorof a lens for

cl osed-end hol e, ,extendi ng.i nside a_lens, on _an edggd ace of a lens for
inserting a MSgTHNE ailwg pertion pf adyidgs onan end pieer of pmliesyspeciaclss thereim s

t herein. )
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31 CLAIM5 1. Adrill Jlgfor a spectacle ldns conpri sing:

plurality of sup

di rection of theﬂwll !ﬂgnﬂw and supports the gspectacle

sai d support por a lens corner which is formed by the edged
face and an optical surface of the spectacle |lens; and (b) a guide portion
guiding a drilling instrument for drilliggag¢! osed- end hole, extending

i nside the lens, in an edged face of the spectacle lens. 2. The drill
jig for the spectacle lens according to Gaim 1, further conprising: a jig

body; and a plurality f..s ort ne s attached to the jig body; and
wher ei n sai d ol di nlgdﬁﬁlr ?§P¢@PE§d{eF’ﬁ COMRISIMEG body, wherein said
support portion is sl s on is
provi ded in at Ieaé‘:lltOlji dgﬁie m;tg‘)llr sfﬁlb';‘)"r ??ﬁémﬂ%@ﬁ?@&%ecf ébst%ell(b:g&éﬁﬁdﬁd

bet ween ag end of aagdndgupqumgmdmgandrﬂlhmg m&nﬂnéﬂcﬁ)mﬂrﬂlﬁg apelosedlend
| ens supported by sa su.pgldrgt %thn ql} drill for t he
spectacl e | el ngp the jens 1W%'rf'é1g$dsfépl éhﬁlﬁﬁﬁcﬁgﬁ e@ﬁ is an
opening that is forned in said jig body into a through-hole shape
corresponding to a | ens shape, and 32 wherein said jig body is prOV|ded

with a slit vhich Ehef drillejig for the sp@btﬁclerﬂehbamt@mg% Chaim ¢f wiwirdin said

body to said, o ing, and an, elastic
Y ﬂlg gortlon retains the spectac]e lens by force acting on the edged face of

10  the spectacle lens toward the inside of the lens, and has a plurality of support
portions each of which is inclined with respect to a direction of the holding
force, and supports the spectacle lens.

3. The drill jig for the spectacle lens according to Claim 2, wherein said
15  support portion supports a lens corner which is formed by the edged face and
an optical surface of the spectacle lens.

4. The drill jig for the spectacle lens according to Claim 2, further
comprising: '
20 a jig body; and

a plurality of support members attached to the jig body; and
wherein said holding portion is formed in said jig body,
wherein said support portion is provided in said support member, said
guide portion is provided in at least one of said support members, and a space
25  exists between an end of said guide portion and the edged face of the spectacle
lens supported by said support portion.

5. The drill jig for the spectacle lens according to Claim 2,
wherein said holding portion is an opening that is formed in said jig
30 body into a through-hole shape corresponding to a lens shape, and

| D A O
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hol di ng portion retaini ng a nmeni scus edged spect dﬂlmeshlem@nvmg@in sé‘i’ﬁ"‘“ed"i
hol di ng porti onTetains The spectacle | ens by faEelact(iing amsthes bdgé%&ed R
face of the speﬂﬁsagggeeﬂgsq;g&]izﬁ M@ad the inside of teplens(gndpdged..a.. topaged ...

each of which is Hr@l Ap&fhcin thpdg%pEcttopggeg ved




which has an elastic tightening force acting in a direction that contracts

a width of the SITt, and is for tightly retaining the spectacle |ens,
fitted in said gpe e&g{asﬁemmpld:edsald openi ng. 4. The drill jig for the

spectacl e | ens ac
posi tion opposite

L

|n13 wherein a notch portion is forned at a
acr oss salddgpenlng in said jig body. 10 5.
ac

The drill jig for e lens according to Caim1l, wherein a side
face opposite to the drilling instrument is an inclined face at an incline
angle to forma right angle with said guide portion. 15 6. The drill
jig for. the spect amvlmerbmwsaldq@bddygstproﬁdﬂdnwlthash’ewhlch ishformedto exfend
support porti ree he, .cl.0sed- end h eis for an e

face of a sp«fg q FOx Wétl’&'jﬁogw @s%al opening; @qu?a&}chme%ﬂb@rhe

spectacle le tﬁﬁﬁé

portions is %Bfr&mn tﬁla%ﬁ &hﬁg els gorrre%@relcﬁﬁgﬁﬁé%leé #&E evfldth
spect acl e | erof theesdity andds fanr tightiptretaming&he spectaclel léns, ﬁttegl inpsaitlhepening,
spectacl e Iens ccoi;g .to Claim7 wherein said four support portions are
assi gned ®n dpgide sa Bi8sai d two support nenbers 25 arranged

approxi mately opposite to each other with respect to the spectacle lens. 9.
A spectacle |l ens conprising cl osed-end holes formed in an edged face of the
| ens using sd&.d driTHe drifl figcfordthegspectatiei lens, acdvrding) td UGlapmr 5] eviserein 20
conponents of s ectacle ffarres are respectivel |nsert d and flxed into the
33 cl osed- end‘%&i' pertionis formedata, past ]j')ptgsléto&sngi st apsogsrsgid gpening in

spectacle |eng ﬁg y n manufacturing a drill jig for a spectacle |ens
whi ch has an ope ng, “being 5 formed into a through-hole shape in the
correspongence to a |l ens shape and retaining the spectacle |ens therein,

and inclined faces, as €s site to a drilling, instrumen r formn a

cl osed-end hdlre in 'Igw érda]gdtg ?(ﬁgge@ep;?@le lens accorgmg to &Jal i w%erem a s1d%
face opposite to the drilling instrument is an inclined face at an incline angle to
form a right angle with said guide portion. '

15 8.  The drill jig for the spectacle lens according to Claim 2, wherein the
number of support portions is three when the closed-end hole is formed in an
edged face of a spectacle lens for demonstration-use.

9. The drill jig for the spectacle lens according to Claim 2, wherein the
20 number of support portions is four when the closed-end hole is formed in an
edged face of a spectacle lens prescribed for a patient.

10. .. The drill jig for the spectacle lens according to Claim 9, wherein said
four support portions are assigned in two to each of said two support members
25 arranged approximately opposite to each other with respect to the spectacle

lens.

11. A spectacle lens comprising closed-end holes formed in an edged face
of the lens using said drill jig according to Claim 1, wherein lug portions of
30 components of spectacle frames are respectively inserted and fixed into the
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spectacle lens to extend inside the lens, formng a right angle with the

drilling instrument, said manufacture jig conprising: 10 a_
protruded portion having a width smaller than a di stance between t he
exterior face of the drill jig and the opening; and jQisRnipidsiBeéhReplaced

ai d
protruded portion which:is positioned under and betwee “HMMM‘“\ face
and the opening of the drill jig. 15 11. A et hod of or a
spectacle lens in which a closed-end hole for inserting a conponent of
spectacl e fr&hesed-end bolasd i n an edged face of the spectacle lens to extend
inside the lens, conprising the steps of: providing, inadrill jig
retaining the spectacle |ens, a support portion 20 abutting to an outer
circunferentild, edge i1 C eggilofiioWfagh a2 f | ont:
downward, to support ?fﬁg g%ég?g??% JIagni\s, ﬂgglld]gg??dg |os’gre?tlélglr33 g%l ’iﬁ%geg i
drilling i nstnamiacturing fodrillniigtfor 21spestadledens|whichntasiran lopegirg)ebeing

cl osed-end hqgle xtending fr.o he, edged face of the spectacle | ens toward
the insid o&l’{q}%‘?éﬂg’cf’a@?‘é“%ﬂée ﬁh"f‘l’% 10 eg‘iﬂrﬁeegPSHﬁFFg‘?ﬁ?sa S S&R“dﬁﬁ
the drillingy 3 t | Iqn [P § : ns
according t gr%ﬁghﬁgrlf?a W}egfaecil?]-[gﬁs (@%@W}gﬂ%(gwquﬂ’fégrg rragdfh?:r?‘%m %gl{g gtedeg
through the drilling;jingtrumeat rfort formipgca azlbsed-end, holes ireyarbedgedi fice of the

cheek-si de, nogse-sjde and ear-si.de ,30 eri pher, or.tions .in the, verti.cal
di rection andPPHAc eafeélﬁgp ﬂ&?@‘it‘?ﬁqec}hetlﬁ’ésa OF‘Q’AX% gé@g}gc?’égl?‘éﬁg,ﬂ thﬁé{fﬂllﬁg
t he support Mﬁﬂﬁ@nﬁ@ﬂidﬂﬁnﬁfﬂﬁﬁrﬁgﬁ’%bbﬁgnﬁiﬁ di sposed in each of the

t ar-si de

nose-side periphery portion and : eri phery portion; and wherein
t he cl osdd-end hol 8 pretrded Ipaition having pewidih|smallerthar taadistahchybdtiveen the
support portiop,.hby.the i1l I ngt urrent.m@iﬁglais gui ded by the guide
portion. 13. ex%w”}rlféf:ﬁ(?g%? dB‘:"ﬁﬁ,g Iaﬁé tﬁ%pppﬁgl tacl e | ens according to
Gaim iz, join portions connecting to fixtures for fixing the drill jig which is
placed on said protruded portion which is positioned under and between the

connecting to fixtures for fixing the drilggjig which H“

exterior face and the opening of the drill jig.
5
13. A method of drilling for a spectacle lens in which a closed-end hole for
inserting a component of spectacle frames is formed in an edged face of the
spectacle lens to extend inside the lens, comprising the steps of:
providing, in a drill jig retaining the spectacle lens, a support portion
20 abutting to an outer circumferential edge of the spectacle lens of which a
convex face orients downward, to support the spectacle lens, and a guide
portion guiding a drilling instrument for forming the closed-end hole; and
_ drilling the closed-end hole, extending from the edged face of the
spectacle lens toward the inside of the spectacle lens, while the guide portion is
25  guiding the drilling instrument.

14.  The method of drilling for the spectaclé lens according to Claim 13,
wherein an opening, which is formed in and passed through the drill jig
retains the spectacle lens, has eyebrow-side, cheek-side, nose-side and ear-side
30 periphery portions in the vertical direction and the lateral direction of the
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wherein the drill jig is provided with a slit extending fromthe exterior
10 face of the drill jig to the opening in at |east—one of the '

eyebrowsi de and cheek-side periphery portions of thg,;o0eRHR®Bee laced
el astic nenber changing a width of the slit by an el ag force;
and wherein the closed-end hole is drilled ‘y\,hi l e the %NE[HM%UBH Ef itted
in the opening is retained by the elastic %lghteni ng f t he
elastic 15 nenber. 14. The method of drilling for the spectacle |ens
according to Claim11l, wherein the drill jig is conposed of a jig body

havi ng a hol &ipegtaete lenspn retai ning the spectacle | ens, and a support nenber
~attached to the jig bod

nd 20 rovi,ded with the support paortion, and a
gui de hol e as the‘&h’ﬂ'@};b $URPQ pp@trl%an\f'i”ﬁhmu & ?nﬁééﬁ‘&aossﬁdn each
wherein the - : oy ' ' Ari .l ' 4 S
bei ng insert gdﬁ ﬁﬁ?‘ gggﬁéa%t%dggeﬂfyﬁ é%@q‘g%%{eﬁ%#gslgéﬁ g W%?l P é\/\hﬁa(?%d
approxi mat el y mi ddivehgreimthebelosedend koleviexdrilkckinpihe spectaviedens,aetainéd biye
25 spectacle lens. 15. The nmethod of dri|ling for the spectacle lens
accor di ng5t o the Suppert parion; by the drilling mstrument owpiadets grided by theqguide

havi ng a hol %n oﬁortion retaining the spectacle | ens, and a support nenber
J

attached to t g body; 30 and 35 wherein the two support portions
are provided in the support nmenber, and a gui de hole as the guide portion
is formed at- g position of the support menber which corresponds to a

position witHxn a tihecmgthod @fdtiligl&fwdha@pécta@lﬁslms acgerdingitai¢laimsl4, he

ri 11 ed while the amPibgR fufidi s Pro oy WEhH Bt PSSR BOR e Ral g,
t he gui dggholface . the dfil jipttaotheobpenidd imait fleastt bfe safetlicaeyebicdside and
according to Claim, _15 wherein the sugg&rt portions are provided in two

posi tions of cheabside pgepbery pPortignsy e gpeming, and-an elastiaemwber shangingnhe
spectacl e- | ens. Ak dif18e Rt by%h elastic tightening force; and

wherein the closed-end hole is drilled while the spectacle lens fitted in

the opening is retained by the elastic tightening force caused by the elastic

15 member.

16.  The method of drilling for the spectacle lens according to Claim 13,
wherein the drill jig is composed of a jig body having a holding portion
retaining the spectacle lens, and a support member attached to the jig body and
20 provided with the support portion, and a guide hole as the guide portion is
formed in the support member; and
wherein the closed-end hole is drilled while the drilling instrument is
being . inserted into and guided by the guide hole extending toward an
approximately middle point between a convex face and a concave face of the

25  spectacle lens.

17.  The method of drilling for the spectacle lens according to Claim 13,
wherein the drill jig is composed of a jig body having a holding portion
retaining the spectacle lens, and a support member attached to the jig body;
3 and

I —————
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formed in the jig body, and the spectacle lens is supported_by the two

11> VW

support portions of the support nenber located in the nose-side end portion
and -one of the two support portions of the support ﬁ@h@ebléceuthe

t
ear-side end portion, when the closed-end hole is drifl [ﬁgﬁ ﬂ”mmiged face
t he

of the spectacle |ens-positioned in the nogg-side en
spectacle lens is supported by the two support portions of the support
menber |ocated in the ear-side end portion and one of the two support
portions of the support nenmber |ocated in the nose-side end portion, when
the cl osed-end hol evhereiir thd &woisupploet podixhsf areeproviddt i tise sappert imember,
positioned in t(ﬁe ear.-si dqe end portjon. 20 17. Th{g met hod., of E%‘;l ng for
the spect acl éNdeasSuide iale a5 the enide portion,is fesmed at 4 pogition, g SUPRTY s
formed in th RERich £ : : i Ad §

I nstrument fgp ri FI I'ng tﬁ%n%%@ggigiﬁsdﬁgg@g@@ﬁﬁ cl)ltl év}ﬁlléc%% é%teﬁﬁgﬁgedade
portions are lenﬁueﬂle' vxefnity ?Eﬁrde?iichhaxisgafmi@hd;w portit; ahu? spectacl e
lens is prepared in a ural i of type avj cutting parts of various,

di aneters5 and wheVéR elm@%lcﬁg%&@%?ﬁiﬂési il 'Wlthé':Q &5? 314{41113 Mstryment 1s

i ndtrunment hayi:Rg; ' d i appropriate for a pitch of
a pair of th?%lﬁgné)%ﬁe?%? Qgg%ﬁ&%gﬁxghggﬁﬁeéﬁ@& hod of drilling for the
spectacle |l ens according to Caim 11, wherein the drill jig is conposed of

a jig body havjn hol di orti.Qn retaining the spectacle |ens, and a
sujppgrt menboh8-at t Ahemathod E@ﬁﬁn mﬁagtgt medsﬁemme nqurdmgstm@mm 17,
ortion and t ol | : : | 0101 f .
backuard i i iei i Bbboit hortibfis ERREYAIIE o positidli B a PRt Ul
hol di ng pgrt ipurtioh ahé an edrasisle emdl pdrtiodr of | thegspecthclentens helding dssition

the guide portion _aof the, support nmenber which is positioned at the
attachi ng podprmed mdhedigbody, and the speefacler leasiis supparediut thentwa support

closed-end hqjgibfs Ar'thd Sppdrt MhBer id&itéd i Hd Hodd Side"SiI"portion and one of
the two support portions of the support member located in the ear-side end
portion, when the closed-end hole is drilled in the edged face of the spectacle
15 lens ﬁositioned in the nose-side end portion, and the spectacle lens is supported
by the two support portions of the support member located in the ear-side end
portion and one of the two support portions of the support member located in
the nose-side end portion, when the closed-end hole is drilled in the edged face
of the spectacle lens positioned in the ear-side end portion.
20
19.  The method of drilling for the spectacle lens according to Claim 13,
wherein a pair of lug portions is formed in the components of the
spectacle frames, and the drilling instrument for drilling the two closed-end
holes, into which the lug portions are respectively inserted, in the edged face of
o5 the spectacle lens is prepared in a plurality of types having cutting parts of
* various dianieters; and
wherein the closed-end hole is drilled by the drilling instrument having
the cutting part of a diameter appropriate for a pitch of a pair of the lug
portions. -

30
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10 toward the-spectacle | énsS until a stopper, attached in the drilling

i nstrument, tough gﬁw&@gsggp dedrenber. 19. The method of drilling for the
spect acl e Iens a |n111 wherein a side face, opposite to the
gui de portion si “l jigis 15 an inclined face perpendi cul ar
to the guide port |n t he clos? -end hole is drilled by
orienting the |ncI|ned face onto a horizontal bed of a processing device
having the drilling instrument, and guiding the drilling instrunment, having
a noving direction of the vertlcal di rection, through the guide portlon 20
20. A spectadfle | éhe mﬂﬂmd of dylling farsthe-spe dtaode tenseadecendingdoi Ghainkel 3, he

L) WA T o g e iS5 s oA B S0 8 TG ortion
retaining the spectacle lens, and a support member attached to the jig body and
provided with the support portion and the guide portion, the support member is

5 moved forward and backward with respect to the spectacle lens which is
retained by the holding portion of the jig body, and the drilling instrument is
guided by the guide portion of the support member which is positioned at the
attaching position adjusted in the moving direction; and

wherein the closed-end hole is drilled by moving the drilling instrument
10 toward the spectacle lens until a stopper, attached in the drilling instrument,
touches the support member.

21.  The method of drilling for the spectacle lens according to Claim 13,
wherein a side face, opposite to the guide portion side, of the drill jig is
15 an inclined face perpendicular to the guide portion; and
wherein the closed-end hole is drilled by orienting the inclined face
onto a horizontal bed of a processing device having the drilling instrument, and
guiding the drilling instrument, having a moving direction of the vertical
- direction, through the guide portion. |
20
22. A spectacle lens comprising a closed-end hole, extending inside the
lens, which is formed in the edged face of the lens by said method of drilling

for the spectacle lens according to Claim 13.
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