[ Nanme of the Docunent) Specification [Title of the
I nvention] HOLDI NG STRUCTURE OF SPECTACLE LENS,
REPAI R METHOD FOR THE SAME, AND SPECTACLES [ Techni cal
Field) [0001] The present invention relates to a
hol di ng structure of a spectacle lens preferably
applied to spectacles of arimess type, and a repair
nmet hod for repairing the holding structure of the
ectacle lens, and spectacl e frane using the
wf e Reawmendil frecifacesdba | ens, and
ectacl es using the holding structure of the
@[Sé'clt%@ﬁeth% ASV e[TBé@Kgr BORB IHGt STRPQDURE | OF SAFEEQTACLE LENS,
ears, spectacles of a rimess type attract attention
R%Eﬁ%% RsFORVIRE SRR, ANRNSBEEEAGBES0 assure the
wi dth of visual fields and attain weight reduction. In
Qﬁﬁ?ﬂﬂiQQ%aﬂiﬁlﬁJng structures of a spectacle |ens of
éhe Jabove-described spectacles of a rimess type, a
insertion hole is forned penetrating the
spectacle |lens, the screw formed on the |ens holding
menbett$ PRGREAY davientd ophgedeitew tasemalsingsitaucimge of
anut is tightened to the tip of the screw, thereby
2 FPSRLRFteh éCEF R 2k EAPEN AL ked te pRectheleperf acramless
| ens between the |ens_holding nmenber and the nut from
TY¥PR- 13vhe BRRS{L-Edpe tRedRonranad nigrs therbpléiagppsructure

Ee?lPatent Docunent 1 and Patent Docunent 2). [0003)
of the spectacle lens, and a spectacle frame using the holding

structureofthespectaclelens,andspectaclesusingtheholding
structure of the spectacle lens.

(Background art)

(0002)

In recent years, spectacles of a rimless type attract
attention as spectacles having such advantages as to assure
the width of visual fields and attain weight reduction. In
one of the holding structures of a spectacle lens of the
above-described spectacles of a rimless type, a screw insertion
hole is formed penetrating the spectacle lens, the screw formed
on the lens holding member is inserted into the screw insertion
hole, and a nut is tightened to the tip of the screw, thereby
holdingthe spectacle lens so as toput the spectacle lens between
the lens holding member and the nut from the front and rear
sides of the lens.

(For example, see Patent Document 1 and Pateht Document 2).

{o003]
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1 However, when hol ding the spectacle | ens by neans of
screwi ng nenbers such as a screw and a nut, the
problemis that the screw becones | oose easily.
Therefore, the spectacle Iens holding structure
hol di ng the spectacle lens by sinply inserting a pin
into the hole of the Iens without using the screwis
provi ded. The present invention relates to the
spectacle |l ens holdin structure designed to hold the
specf%EV%VPEnsWB?nshﬁgﬁ}n9n§@qiﬂRFCH¢QJ®ihehﬁthtMGanS of
hole of the lens, without using the above-described
SCEFERRAJeRDET $USIcAS B sgrert andandut nithe pFobdamFs that
exanpl e, in one of the holding structure of the
tRESTGERY berepestpospledisid t-he Thgaetasleo thassngctacle lens
inserting the pin, a taper pinis inserted into a
he {5 Hacd v bt brg the spasiciake tenehy shnplyhngerting
bush, and by the inserting action of the taper pin,
aAPRE fshtre hpge bty hara wirdrant e 599 $hegereypiaprovided.
slip-off preventive structure separately, the lens is
The| BrefeBE ERuaprionseelphesntopshanspectrcle0dess hodding
anot her exanpl e of the above-descri bed hol di ng
strpgtrapdesiangd trirpdithg spertante deosity shpivimsérting
in the lens holding nenber is inserted into the
tRer Righ HOtE pEBYI derfle oph hEhepetensl e wikkouhndising the
slip-off preventive nmenber is pushed into the
a‘ewg ﬁﬂ?ﬁengﬁﬁnSPFewaﬁemembégst gushd@st @ expend amidea nut.
f lindrical pin by the slip-off preventive nenber,
by bringing the cylindrical pininto

press-contact with the hole
For example, in one of the holding structure of the

spectacle lens for holding the spectacle lens by inserting the
pin, a taper pin is inserted into a through hole formed on the
spectacle lens through a bush, and by the inserting action of
the taper pin, the bush is made expanded and by providing a
pin slip-off preventive structure separately, the lens is held
(For example, see Patent Document 3).

[0005]

In another example of the above-described holding
structure, a cylindrical pin having a slit and formed in the
lens holding member is inserted into the through hole provided
on the spectacle lens, andaslip-off preventive member is pushed
into the cylindrical pin from the opposite side to expand the
cylindrical pin by the slip-off preventive member, thereby
bringing the cylindrical pin into press-contact with the hole

to hold the lens (For example, see patent document 4).



to hold the I ens (For exanple, see patent docunent 4).
2 Patent docunent 1] Japanese Utility Mde
No. 04- 63419 [Patent docunent 2] Japanese Patent
Lai d- open No. 63-6521 [Patent docunment 3] PCT Japanese
Publ i cati on No. 2002-52976 [ Patent docunment 4]
Japanese Patent Laid open No.2000-171758 [Di sclosure
of the Invention) [Problemto be Solved] [0006]
However, in a lens holding structure according to the
pat ent docunent 3, a taper pinis inserted into a hole
n a lens side through a bush, thereby increasing the
E&m’@@mt ofo¢ument phl tdapaaveds endiiiig tay tMhodrIgNM0d £-63419
arger in dianeter_by a quantity required for the
tentndocweent o2k daranm=sh|Rahearst thitd tdmen No et 61521
Ff the lens is decreased. In addition, another problem
Batent dopamenhedhROT idaprace Pyl bstdtiemdNe ubbe2- 52976
he bush may be cut and crushed, or since there is a
L%%§$Q¢quqummmh4 t Aerboskei Pabeit i Isa b togram Nat.@® 0i0r 171758
quality, the lens and the franme may be shaken and
unfastened. In addition, a slip-off preventive
ft;ucture is separately requjred. [0007] Further, in
Msebpsune| of nghet Facenttomtcording to the patent
ocunent 4, since the resin and rubber bush is not
2lemite sberBelvedl he above- described probl ens.
Egmev r, in addition to providing a cylindrical pin
@@%ﬁ a slit on a lens holding member, the slip-off

preventive nenber pushed into the
However, in a lens holding structure according to the

patent document 3, a taper pin is inserted into a hole on a
lens side through a bush, thereby increasing the number of fine
parts, andmaking a through hole larger in diameter by a quantity
required for the bush, and therefore the problem is that the
strength of the lens is decreased. Inaddition, another problem
is that since the bush is made of plastic and rubber, the bush
may be cut and crushed, or since there is a possibility that
the bush itself is deteriorated in quality, the lens and the
frame may be shaken and unfastened. 1In addition, a slip-off
preventive structure is separately required.
[0007]

Further, in the lens holding structure according to the
patent document 4, since the resin and rubber bush is not used,
it is free of the above-described problems. However, in
addition to providing a cylindrical pin having a slit on a lens

holding member, the slip-off preventive member pushed into the



3 cylindrical pin fromthe opposite side also needs to

be prepared, thereby conplicating the structure and

i ncreasing cost. [0008] In view of the

above-descri bed circunstances, an object of the

present invention is to provide a holding structure of

a spectacle |l ens capable of surely holding the

spectacle lens wth a sinple structure, w thout using
screwi ng menbers such as a screw and a nut, and extra
Cadipdriged rikh §rpudthe eppysibesiidal 2199 ngedsd@be prepared,
slip-off preventive pin, and a repair nethod for
thepgbyi cgmpAdchsinionghet sticugterel anke inpeeiaading lcean,.

nd a, spectacle frame applied to the hol ding

@908l ure of the spectacle lens, and spectacl es using

the holding structure of the spectacle 1|ens. [Means

t o beldoriru]of tbeosbevéerdescaibedtcifctmetpneesntan object
i nvention provides a holding structure of a spectacle
Of chae appt § et tigregrdtiore liess tof prOVi dkes sho 1dimeg i st midiodre of
a taper pin fornmed in tapered shape having a thin tip
acppestaelesiensiatab iy ofestuiragyonohdirgstiwishemtacle lens
menber for holding the spectacle |lens, a taper hole
WhER AgsHpipertrattaper oxd thowt yuditeg samewsine mesibides such
taper pins is forned on the spectacle |lens, the taper
apismsS PEeWianebd Iy tprand ekitragi te suchles & apesh haloy,l iawictical
by bringing the inner circunf erential surf ace of
PiRe BAPfer RdLP-PAfoPpe¥entdyet pdn, wand eheepatior method for

circunferential surface of the taper pin, the
repadrabPethenBolding structure of the spectacle lens, and a

spectacle frameappliedtotheholdingstructure of the spectacle
lens, andspectaclesusingtheholdingstructure of the spectacle
lens.
[Means to be Solved]
[0009]
Afirst aspect of the present invention provides a holding
structure of a spectacle lens applied to spectacles of a rimless

type in which a taper pin formed in tapered shape having a thin

- tip end side is provided projecting on a lens holding member

for holding the spectacle lens, a taper hole having a taper
of approximately the same size as the taper pins is formed on
the spectacle lens, the taper pin is directly press-fitted into
the taperhole, andbybringing the inner circumferential surface
of the +taper hole into press-contact with the outer
circumferential surface of the taper pin, the spectacle lens

is held.



is held. 4 [0010] The size of the taper is expressed
by the ratio of the difference of dianeter of both
ends to the length of the taper pin, or is defined as
an angle (taper angle) formed by a center axis of the
taper and a generating line of the tapered surface.
Al so, the size of the taper can be defined as "tan 0"
when the taper angle is set to be 0. [0011] 1In this
ﬁase, the spectacle |l ens nade of plastic is usually
because it is difficult to be broken by
press-fitting the taper pin. The press-contact force
bet weEhet fitZe aplerthe taprr ihexrmersil gy dthies ratio of the
determned by a friction coefficient between the pin
dihferaaceert dianeten efckobh ewmdsitq kel 2apgtbnds the taper
shrink. In the present invention, by the direct
PhHResdt dSntatinefaswanangdeoltaper iangif efeommes by a center
surface of the taper pin and the inner
a¥if Qinftéechapar ang pagenerathegtlipe offotlke tapersd surface.
hol di ng force can be obtained (w thout using a bush).
AXser ctler sizeothbdbe tapkrncparie deffisteehiasg! thhedt evtsen the
can be surely held. [0012] In addition, by directly
tapessangle hg sbt tapke Pin into the taper hole, the
%geér of fine parts (such as a bush and a slip-off
Q} ntive pin) can be reduced, thereby sinplifying
the structure and design. Further, by only using a
t hi n FASEEs e wthadRe A The LRasmaste afidladtiiwis usually
in, the dianeter
used because it is difficult to be broken by press-fitting the

taper pin. The press-contact force between the taper pin and
the taperedhold is determined by a friction coefficient between
the pin and the lens, and a force by which the lens tends to
shrink. In the present invention, by the direct pPress-contact
between the outer circumferential surface of the taper pin and
the inner circumferential surface of the taper hole, a lens
holding force canbe obtained (without usinga bush). Therefore,
without shaking and unfastening, the lens can be surely held.
[0012]

In addition, by directly press-fitting the taper pin into
the taper hole, the number of fine parts (such as a bush and
a slip-off preventive pin) can be reduced, thereby simplifying
the structure and design. Further, by only using a thin taper
pin without using the bush and cylindrical pin, the diameter
of the hole provided on the spectacle lens side can be made

small, thereby preventing the lens strength from lowering.



of the hole provided on the spectacle |lens side can be
made small, thereby preventing the Iens strength from
| owering. 5 Accordingly, the above-described | ens
hol di ng structure can be applied to a thin |ens
wi t hout devel opi ng so nuch trouble. Mreover, the
hol e can be nade close to the edge of the |ens,
thereby easily ensuring the width of effective visua
fielgs. Moreover, the part (attachment patch) on the
APERELBITY ngthendlevesiigecribedhilenst heldaper spirncityre can
attached, can be made small, thereby enabling easing
b¢ AnR11¢d 3¢ Anthdg) Lens rodiiont [devevomsigisyymuch trouble.
structure of the spectacle lens of a first aspect of
MORBOBrEs e iRAeh G Peamafieceirsn T Wie @fignof 4ber lens,
inis press-fitted is not limted, including the case
tRFBPRY (HL LB SOSUHING ShEretdthioF G fantc.ame eapdr Tields.
hol e bor in the edge surface of the spectacle_|ens.
MOEGRVET / ot dptgachrentiRaEch} onhhe pensdteldingmenber
q% a se&ggd aspect of the present invention limts
S19R- st UEHFR the SFBeT BAdY ishattasdedhorcan be padedsmall,
tin a?thickgfss direction of the |lens, and taper pin
herpbesensbiiRg eASHRY nteS FRiCHECRN{RKARSETBIr ecti on
ff the spectacle lens. [0014 As descri bed above, when
QQﬁ%ing the structure so that the taper pinis
press-fitted in ,a thickness direction of the |Iens,
t hat .1 tﬂ*ﬁ#@"#%@? HAW T ¢ fcbie FROEAGHS deRSOPEhEITSTE

| ens the taper pin is press-fitted to the taper
a%?%t c&ﬂghe presgnt i%ventio%, a direction in whichpthe taper

pin is press-fitted is not limited, including the case where
the taper pin is press-fitted into the taper hole bored in the
edge surface of the spectacle 1lens. However, the holding
structure of the spectacle lens of a second aspect of the present
invention limits the structure in such a way the taper hole
is bored in a thickness direction of the lens, and taper pin
is press-fitted thereinto in the thickness direction of the
spectacle lens.
[0014]

As described above, when limiting the structure so that
the taper pin is press-fitted in a thickness direction of the
lens, that is, the taper hole is bored in the surface of the
lens, and the taper pin is press-fitted to the taper hole, the
following advantage can be obtained. That is, generally, the
attachment patch having the taper pin attached thereto is easy

to enter the field of view of a wearer, but according to the
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foll owi ng advant age can be obtained. That is,

generally, the attachnent patch having the taper pin
attached thereto is easy to enter the field of view

of a wearer, but according to the 6 present invention

as descri bed above, the dianeter of the taper pin and

the taper hole can be made small, and the attachnent

pat ch can be nmade small accordingly, with the |ess

i nfluence on the visual field of the wearer. In
PIfHaohnVentipaps dpbaribsdmiesses f ithieediémeterhef the taper
front surface of the spectacle lens as frequently
Pddnénd thentareaskolsi aae bdignade sweahbt amddthatattwchment
side of the rear surface (concave surface) and not
PRitileF88 Ppymafe ez bl ReGonRingby s ceithi the cfeddeinfluence
| ens, the side of the rear surface of the spectacle
OPehiecahs Yl fhdd &iofpthe sirprerar I eddddviensuthactiper pin
.[00151 A third aspect of the present invention

15r BYPdEstifdedhsramnghet Fuentrsunfacheos peee smpeactarbe lens
according to either of the first or second aspect of
AShETFANEBHLY APBALI oRD thifhcase. i $irgel the tyubemssnes used
grovided on at lest either of the outer
atithe alde edithe rearmsagd aste (gencayesugifincer) am@nbhismdered
circunferential surface of the taper hole, so as to
DYnePcEEra Hah §agithe Torteside 05 (the dehsdi thet 5ddecbE the
the taper pin when both surfaces are press-contacted
rﬁFFhSQE ﬂcgtqfeithemqt@%e lienseganape madweanspile and clear
capabl e of further restricting the slip-off of the
(PQREAVE AurA&cee irregularity means, a mat finish
f&é{gfe or a satin finish surface may be provi ded on

A third aspect of the present invention provides the
holding structure of the spectacle lens according to either
of the first or second aspect of the pPresent invention, in which
irregularity means is provided on at lest either of the outer
circumferential surface of the taper pin or the inner
circumferential surface of the taper hole, so as to increase
an engaging force in a slip-off direction of the taper pin when
both surfaces are press-contacted with each other. Thus, the
irregularity means is capable of further restricting the
slip-off of the taper pin. As the irregularity means, a mat
finish surface or a satin finish surface may be provided on
theoutercircumferentialsurfaceofthetaperpin(fourthaspect
of the present invention), or grooves such as annular grooves
Or spiral grooves may be provided on the outer circumferential

surface of the taper pin along the circumferential direction



the outer circunferential surface of the taper pin

(fourth aspect of the present invention), or grooves

such as annul ar grooves or spiral grooves may be

provided on the outer circunferential surface of the
taper pin along the circunferential direction 7 (fifth
aspect of the present invention). The irregularity

means can be nore easily provided on the side of the
taper pin than provided on the inner circunferentia
(fdifthasnsfct ¢t thepae seolteinvé ORIG). ) | n Tdi tregulabetymeans

" size of the taper is preferably set to be in a range

cgh beEore €dgly (miowinesd pacthef sille pfeskattaper pin than
i nvention). The above range allows the taper pin to be
Ppp¥dded qn tHeiinnen bercapterantdahisurdd beitdnd taper hole.
strength, wthout damagi ng the taper hole of the
L@RL6 [0017) A seventh aspect of the present
i nvention provides the holding structure of the
spect aB| @dddhioncchalisigea ofaneonapenfis herdfesibly set to
si xth aspects of the present invention, in which the
beap8r apranhgsof A2k toxédlokelednthoaspecitf yfathe present
_predeternmned press-fitting anmount into the taper
iRgeetdrnhe SPeet abbwel arange [ 8D18)WsWidme pteperf igii ngo be
the taper pin into the taper hole, the taper pin nmay
PBEESEréddied: tadoniitiee tapsurhiole thieth pses§itiehitngtrength,
force by anmethod of sone kind. However, a speci al
virEBeuti Agmappasaths itepercbrdengfy theqliensd f or
: as;lri ng the press-fitting force. Therefore, in the
Eht h aspect of the

A' seventh aspect of the present invention provides the
holding structure of the spectacle lens according to any one
of the first to sixth aspects of the present invention, in which
the taper pin has amark fixed thereon to specify apredetermined
bress-fitting amount into the taper hole of the spectacle lens.

[0018]

When press-fitting the taper pin into the taper hole,
the taper pin may be press-fitted while measuring the
press-fittingforcebyamethodof some kind. However,aspécial
measuring apparatus is accordingly required for measuring the
press-fitting force. Therefore, in the seventh aspect of the
present invention, the taper pin has a mark fixed thereon to
specify a predetermined press-fitting amount. Thus, when the
taper pin has a mark fixed thereon to specify the press-fitting
amount, andispress-fittedinto the taperhole uptotheposition

as specified by the mark, a desired press-fitting force can
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present invention, the taper pin has a mark fixed
thereon to specify a predeterm ned press-fitting
anmount. Thus, when the taper pin has a mark fixed
thereon to specify the press-fitting anount, and is
press-fitted into the taper hole up to the position
as specified by the mark, a desired press-fitting
force can 8 be generated between the taper hole and
the taper pin. Thus, the taper pin can be
bgrgsnerpteddbe tiveer Hdhe damethdlod ecasdl yhewfapen pin. Thus,
ress-fitting anmount uniformw thout variation.
tB@r@éP@r,pﬁy cartheapregy oSkt fed timgp sthe ttapest tale temsily
a specified distance fromthe position of the mark,
Wik dRarmtess-Hitthegt apeouribl ertictdyam soljtduned tvariation.
machi ning is accordingly determ ned. Then, referring
MpgepKerdi fiet eetthng ebtpers: fithingushiamtngpasithen to a
taper hole is preferably conducted. [00191 An eighth
Spepaéiegf dipbapeesarm ithecpeosdbhipnovk dés mhek, hidheidigmeter
structure of the spectacle |lens according to any one
off thfetapesthalke Jovbat subipeted b machinmbsents accordingly
invention in which a rotation preventive neans is
dpt-e¥mdegdf.or Thaa. | saferndhdi g tbebdriemenert khus obtained,
spectacle lens, the rotation preventive neans
tBeeRarbiprgnghets &hgt taperohatleod sobreferaddar quniuaried.
he taper hole in a state that the taper pinis
@E%ifitted into the taper hole. [00201 By
press-fitting only one taper pin into only one taper
hole,APh%%ghgg 2Specti of |thy nuegenthdnvepdrign prstwirdes the
rotating

holding Structure of the spectacle lens according to any one
of the first to seventh aspects of the present invention in
which a rotation preventive means is provided for the lens
holdingmembersandthespectaclelens,therotationpreventive
means preventing the relative rotation of the taper pin and
the taper hole in a state that the taper pin is press-fitted
into the taper hole.
[0020]

By press-fitting only one taper pin into only one taper
hole, there is a possibility that the taper pin starts rotating
in the taper hole when an external force acts thereon. When
starting rotation, the lens is accordingly rotated, and in
addition, the press-contact surface between the taper pin and
the taper hole is loosened. Therefore, in an eighth aspect
of the present invention, the rotation is prevented by the

rotationpreventivemeanstopreventtheloosenedpress—contact



in the taper hole when an external force acts thereon.

When starting rotation, the lens is accordingly

rotated, and in addition, the press-contact surface
between the taper pin and the taper hole is | oosened.
Therefore, in an eighth aspect of the present

invention, the rotation is prevented by the rotation
preventive neans to prevent the | oosened press-contact

9 surface between the taper pin and the taper hole,
syRfigcendiatiwgan nghe rkapel pipr essdcditeactapercenole, thus
[0021] Various kinds of the rotation preventive nmeans
matptacphegi sapebiabbecpressiaontacht foaspect of the

&]res nt invention, a rotation preventive pin

G%dlerent fromthe taper pin is provided projecting

on the |lens holding nenber, and a pin insertion hole

di f f eY@Riows olpitis tapeithiolrotat bom eprieventivel méens are
spectacle lens. The rotation preventive pin is
comseivable; nt dlawrvesn LRsar t hdnthol aspeat podvethet beresent
_relative rotation of the taper pin and the taper
1peRtiqn. pirgtatyareprgyvepy ivienpént §hff emenpi fsomithe taper
the holes of the lens, the rotation is prevented. If
PiRel$ QN e G o eyt gl ont Hdve dpers piol.ddary membesed and a
as the rotation preventive pin. However, when
PH et eTEiond e e didfengret fyrom, the drapephediesiion boxed in
required for the shapes of the taper pins and the
the ppederese kans i nthhe aodatismvpaieviend ipienpiand st heserted
.holes. Therefore, not a taper pin but a straight pin

LRE0 e DifefBpgBltdonshale ot e iRste Rl éits velative rotation

of the taper pin and the taper hole. To put it briefly, by
inserting two pins into the holes of the lens, the rotation
is prevented. If the two pins are provided, the taper pin can
be used as the rotation preventive pin. However, when
press-fitting the two taper pins, higher precision is required
fortheshapesofthetaperpinsandthetaperholes,andintervals
between the pins and the holes. - Therefore, not a taper pin
but a straight pin is more preferable as a rotation preventive
pin in terms of an ease of manufacture.
[0022]

In addition, in a tenth aspect of the present invention,
the rotation preventive pin and the taper pin are parallelly
arranged with a specified distance, and the pPin insertion hole
and the taper hole are parallelly arranged with a specified

distance.

When the two pins are thus parallelly arranged, there

10
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pinin ternms of an ease of manufacture. [0022] 1In
addition, in a tenth aspect of the present invention,
the rotation preventive pin and the taper pin are
parallelly arranged with a specified distance, and
the pin insertion hole and the taper hole are
parallelly arranged with a specified distance. Wen
the two pins are thus parallelly arranged, there 10
are advant ages such that the design of pin attachnent
apar advaptaghe Fvnb hbhli hhendabégs b pinphittiaetntemt parts
contribute to the ease of machining, and the two pins
ofdrhe desisnhbildAsgusenbernsiar sdtpilitfd eihtohobesrbhuteto the
| ens side. Note that the distance between the taper
epEs @fd mamhimging i oangr tlrenttivee pdins (chrst haceimbdtterenusly
a root part of the taper pin and the rotation
ipsevéadiido phahodlesortbedrns sétiet 0 Pet O thah the distance
nore, so that the strength of the I ens can be ensured
bghweanridie bperrpimendntpe evdattiiven pfevertisr mn (distance
obt ai ned (el eventh aspect of the present invention) .
bpowesn Arpesipanh off thedapetapiomnd thentd teet jom preventive
not particularly limted to the lens surface. . In a
Pine|¥s prefpaablyoctet Ho pedsdinm pmmeaté oo thetttpestrength
pinis press-fitted into the taper hole fornmed on the
of chle sk c@mbet apsupedt and e [nerisi,ablandrottiad ircot pireventive
preventive gin is inserted into the pin insertion
fasre cegybrabbainnd (edgy enitf aspeof of Hhespresent dnvension) .

P024)
0023]

A position of the rotation preventive pin is not
particularly limited to the lens surface.  In a twelfth aspect
of the present invention, the taper pin is press-fitted into
the taper hole formed on the lens surface of the spectacle lens,
and the rotation preventive pin is inserted into the Pin
insertion hole formed on the edge surface of the spectacle lens.

[0024]

When the rotation preventive pin is thus inserted into
the edge surface of the spectacle lens, only the taper pin may
be inserted into the hole formed on the lens surface side.
Therefore, the structure and design on the lens surface side
can be simplified.

[0025]
Inathirteenthaspectof thepresent inventionof aholding

structure of a spectacle lens, the rotation preventive pin and

the pin insertion hole are arranged with a minute space

11
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When the rotation preventive pinis thus inserted into
the edge surface of the spectacle lens, only the taper
pin may be inserted into the hole forned on the |ens
surface side. Therefore, the structure and design on
the lens surface side can be sinplified. [0025) 1In a
thirteenth aspect of the present invention of a
hol ding structure of a spectacle lens, the rotation
reventive pin and the pin insertion hole are
tg?Fﬁh@EHﬂﬁPth Wik nthbs spheectyre hemaphindag. PWechAsion can
this structure, machining precision can be
bentpReR bharal 1y obsesered| $§mmyly By BY 1fiHging reegiesin into
into, the m nute space between the rotation preventive
the mbpgte RPage Pe Fesn e Awtatide prsvaniive pin and the
preventive pin is prevented frommoving. The rotation
PHReVRFRTIROD Brle, pitg arodsitioge paevantive dng is prevented
straight pin, and the pin insertion hole is preferably
Tgepeevddg-o Beegod@tdioprreitltive pdnds preterabie sefiected
manuf acture and nmachining. [00261 The rotation
torke énfitveigbanBins anl thienPiedingemtppn.hole iy preferably
fourteenth aspect of the present invention, the
sebestrdifo peavehrrighiniaike hasterng pfaaneaserriaantacture
recessed groove is fornmed on the spectacle |ens, and
agd BafhdRiffge | ens holding nenber is fitted into the
ecessed groove. [0027 Note that taper pin nmay be
tﬂ%%éifitted into the taper

The rotation preventive means is not limited to a pin.
In a fourteenth aspect of the present invention, the rotation
preventive means has a structure in which a recessed groove
is formed on the spectacle lens, and a part of the lens holding
member is fitted into the recessed groove.

[0027]

Note that taper pin méy be press-fitted into the taper
hole under the condition that an adhesive is injected thereinto.
(Fifteenth aspect of the present invention).

{0028]

A sixteenth aspect of the present invention provides a
repair method of a holding structure of a spectacle lens
according to any one of the first to fifteenth aspects of the
presentinvention,whichiszamethodforrepairingtheloosened
relationship between the taper hole and the taper pin and
repairing a damage or modification of the hole, comprising:

injecting a liquid resin into the taper hole from which
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hol e under the condition that an adhesive is injected

thereinto. (Fifteenth aspect of the present

invention). [00281 A sixteenth aspect of the present

i nvention provides a repair nethod of a holding

structure of a spectacle lens according to any one of

the first to fifteenth aspects of the present

i nvention, which is a nethod for repairing the

| oosened relationship between the taper hole and the
thepbapprnpandisr epkeni agta damage or nodification of

the hole, conprising: injecting a liquid resininto

t he tapethislstdtem U ctapaR pie ampdre giapers piakeade for

out; in this state, the taper pin or the taper pin
repderfonly rigpdinsegriied halifmaar tegohbhéwegpentioldeo secure

taper hole to secure a slight space in a dianeter
agikbaht pas igen €hamesperdhoedtiandbeteeenpere giaper hold

under such a condition, allowing the liquid resin to
apd therédpeandinfter obtaining the cured resin, the

taper pinis press-fitted thereinto, or after taking

out taederpichia opadd tifosy, pdgawingnithe Lhguidpeespnrto be

is press-fitted thereinto. [00291 As descri bed above,
cuped;tABdresin-is cured, with the taper pin floated,

the taper hole having the taper of the sanme size as

t he tapeeTrpiabtainingi thea cumed eredilanet thet H@aperhepin is

di aneter before repairing can be easily forned. In
paggpﬁféﬁ’ted thereinto, or after taking out the taper pin made

for repair only, the taper pin is press-fitted thereinto.
[0029]

As described above, when the resin is cured, with the
taper pin floated, the taper hole having the taper of the same
size as the taper pin and having a smaller diameter than the
diameter before repairing can be easily formed. 1In addition,
when the taper pin is press-fitted into the taper hole after
the resin thus injected is cured, the resin functions as a
caulking material. Specifically, not by an adhesive force of
the resin, but by the press-fittihg force exerted by the
press-fitting of the taper pin, the lens holding force can be
obtained. Thus, the loosened part can be repaired and the main
purpose of the present invention is achieved.

[0030]

A seventeenth aspect of the present invention provides

spectacles having the holding structure of the spectacle lens

according to any one of the first to fifteenth aspects of the

13



when the taper pin is press-fitted into the taper hole
after the resin thus injected is cured, the resin
functions as a caulking material. Specifically, not
by an adhesive force of the resin, but by the
press-fitting force exerted by the press-fitting of
the taper pin, the lens holding force can be
obt ai ned. Thus, the | oosened part can be repaired and
the main purpose of the present invention is
PEERPB N VETDRIN Athelapt @&bng 5 tidpticireobeing psed dinr a fixed
I nvention_provi des spectacles having the hol ding
Perf et Anikeeh % geepactaclenfranecondi e txperhacke lens,
of the first to fifteenth aspects of the 13 present
ornlBft fé%¥edt RaThoPdi Agbsifget anré BBengpesd@cflsr lens.
Eixe part of endpiece of a spectacle frame and the
He¥tacle lens, or the fixed part of a bridge and the
spectacle |l ens. 10031] An eighteenth aspect of the
presehtt ¢hgkeenhh preeeeof sheasiesant fingenttiom provides
whi ch the holding structure of the spectacle |ens
ag EPGFaT S oEB@#Ye ofierofiigd f thgt hod dfipiar exfwcture of the
aspects of the present invention is used. (Best Mde
SpPePtagqlryiaBs AFCORELRG\ehEnghpne 0§3bhe HFEfet eyl fifteenth
enbodi ments_of the present invention will be
agREFLRFneE BhscBTEAChheiBVERitAGE REr8&kder. Fig.1 is a
Elock di agram showi ng the whole structure_of the
BRet M0 £AT LITFYERG oypethe mventiondl di ng

fog3s1 U ®

freferred erﬁbodiments of the present invention will be
explained based on the drawings hereafter.

Fig.1l is a block diagram showing the whole structure of
the spectacles of a rimless type to which a holding structure
of a spectacle lens of an embodiment of the present invention
is applied, wherein Fig.lA is a view of the spectacles viewed |
fromabove, andFig.1Bis a front view of the sipectacles_ . Figs.2
and 3 are enlarged views showing lens holding structure parts
in the spectacles. Fig.2 is different from Fig.3 in that Fig.2
shows a case in which a pin is inserted into the hole on the
lens side as a non-through hole, and Fig.3 shows a case where
the pin is inserted into the hole on the lens side as a though
hole.

{0033]
As shown in Figs.l to 3, in spectacles 1, the holding

structure of the spectacle lens of the embodiment of the present

14
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of a spectacle |lens of an enbodi nent of the present
invention is applied, wherein Fig. 1A is a view of
the spectacles viewed fromabove, and Fig. 1Bis a
front view of the spectacles. Figs. 2 and 3 are

enl arged views showi ng | ens holding structure parts
in the spectacles. Fig. 2 is different fromFig. 3 in
that Fig. 2 shows a case in which a pinis inserted
into the hole on the |ens side as a non-through hol e,

ipranrigrd sapndiaddese fikefloanthef sindniedesdrafed spectacle

the hole on the lens side as a though hole. [0033]

framenprd APEEfaclietkemses A Ospandathesixed pariopdimpridge
structure of the spectacle | ens of the enbodi nent of

5t aad pElag etRealac kg ckrnees | K0 apfitice ¢ ndp ipde s dd ayar atdfached
endpi eces 4 of a spectacle frame 2 and spectacle

TPefrel iR afhdhenaiphteangatefsf tamplipdgd b vanl athdinges.

ectfcle | enses 10. The endpi eces 4 are attached to

g@%h4 ip of the right and left tenples 3 by way of
hi nges. £00341 In the lens holding structure used for
the f{Rebpatenscholfiéngnaprucéyrs ased Korspbe: fixed part
| enses 10, and the fixed part of the bridge 5 and the

ofpklhe frIPiesrest and thepepervarye leapes b nsaard the fixed
formed in tapered shape having a thin tip end side

PEFE o Shedeslfeejranfih e srerdacdeslepser i nesis@estively,
%endpieces 4 and bridge 5), taper holes 11 having

CERpEr BiBF 2dpHPsPeAntiBl faPrEedasbapes Baydncha tthder tip end
)ins 21 are formed on the spectacle | enses 10, and

SRH% BdFerPFPrsded preigctdsyg yon the lens holding members

(endpieces 4 and bridge 5), taper holes 11 having tapers of
approximately the same size as the taper pins 21 are formed
on the spectacle lenses 10, and the taper pins 21 are directly
press-fitted into the taper holes 11, and by bringing the inner
circumferential surfaces of the taper holes 11 into
press-contact with the outer circumferential surfaces of the
taper pins 21, the spectacle lenses 10 are held. In this case,
the taper holes 11 are bored in a thickness direction of the
spectacle lenses 10, and the taper pins 21 are press-fitted
thereinto in the thicknesé direction of the spectacle lenses
10. Note that in this case, the taper holes are provided from
the front surface in the thickness direction of the lenses,
and the taper pins are press-fitted thereinto from the front
surface. However, the taper holes may be provided from the
rear surfaces of the lenses in the thickness directions thereof,

and the taper pins may be press-fitted thereinto from the rear

15

e s



A,

o,

R

press-fitted into the taper holes 11, and by bringing
the inner <circunferential surfaces of the taper holes
11 into press-contact with the outer circunferentia
surfaces of the taper pins 21, the spectacle |enses
10 are held. In this case, the taper holes 11 are
bored in a thickness direction of the spectacle
| enses 10, and the taper pins 21 are press-fitted
thereinto in the thickness direction of the spectacle
speifiecss of. tNet denhes.in this case, the taper holes
are provided from the front surface in the thickness
P@3%tion of the lenses, and the taper pins are
press-fitted thereinto fromthe front surface.
HowevEhe Lems esaparhoiade omplbet prdnialetl ingapollycarbonate
rear surfaces of the lenses in the thickness
TEFABetaTOASTY hée asisin anuretbangpersin nendsypbeyamide resin,
press-fitted thereinto fromthe rear 15 surfaces of
foReerampde. TBE351zgheofehbestabeascamrdsedt i astdange of
i ncl udi ng a pol ycarbonate resin, an acrylic resin, a
14pét kandé/E88i-n, and a polyam de resin, for exanple.
{he sjzes of the tapers are set in a range of 1/25 to
9a®® [00361 In addition, in the |ens hol ding
nmenbers (endpi eces 4, bridge 5) and the spectacle
| ensedn1®ddisian ohn pkles driansy dadstimg rfembereendpigees 4,
the relative rotation of the taper pins 21 and the
brafgee hbhed the specprole dedses 1. todatdper ppeévientive means
press-fitted into the taper holes 11. In this
f@ﬁﬁgﬁ@ﬁgﬁt;ngsthe relative rotation of the taper pins 21 and

the taper holes 11 are provided, with the taper pins 21
bpress-fitted into the taper holes 11. In this embodiment, as
the rotation preventive means, rotation preventive pins 22
formed of straight pins, and pin insertion holes 12 formed of
straight holes are provided. The rotation preventive pins 22
and the pin insertion holes 12 are parallelly arranged with
specified distances. Here, the distances between the pins 21
and the pins 22 (distances between the roots of the pins} are
respectively set to be 0.5mm or more. Also, the diameters of
the rotation preventive pins 22 are set to bé 1.0mm, and the
diameters of the pin insertion holes 12 are set to be 1.03mm,
respectively. Thus, with the rotation preventive pins 22
inserted into the pin insertion holes 12, slight spaces are
formed around the rotation preventive pins. Therefore, the
rotationpreventivepinsarefixedbyfillingtransparentresins

in the spaces thus formed.
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the rotation preventive neans, rotation preventive
pins 22 fornmed of straight pins, and pin insertion
hol es 12 formed of straight holes are provided. The
rotati on preventive pins 22 and the pin insertion
hol es 12 are parallelly arranged with specified
di stances. Here, the distances between the pins 21
and the pins 22 (distances between the roots of the
Eins) are respectively set to be 0.5mm or nore. Al so,
®@3@] aneters of the rotation preventive pins 22 are
set to be 1.0mm and the dianeters of the pin
i nser ABgthdvg! ép Fiig &% etbettameibbole®3hmnd the pin insertion
respectively. Thus, with the rotation preventive pins
hojesinkway &¢ non othieugh hoileser t HoweWlerehel® , st aglexample,
spaces are fornmed around the rotation preventive
egpAgnatieneiidd, behgivest dio @n qasey erdieinee fiimsigh choles are
fixed by filling transparent resins in the spaces
PrRYS dedh st shewih 0087F19AS .shdrern rti gnofl- thitougapérole is
holes 11 and the pin insertion holes 12 naybe non-
PrRVAdEH -haheadvaphegeris Hdray, wipiny efdnpfesticking dirt on
explanation will be given to a case where through
thel sarfaee ofrdve den saks slaswd i iif Fiogh@ledVmre bhened thereon.
non-through hole is provided, an advantage is that
Mgepihd 16hf wbensthe Kihpwih thadre ishproviflede aft ddneantage is
|l ens is eased, if no holes are opened thereon.
the&riw nushige fheneipsrdughehovipetr pioildedesanfitted into
advantage is that by pushing the tips of the taper
thensaperphesgstll tweth i erapeer tdged thpl ef alfimelpin) from
roper. jig (tip of a fine pin) from the side opposite
t?l@ BREepPEPOSItE: itRg thied Presse fidgdmpisdgie, the taper pins

21 are easily unfastened, which is effective for the case where
the taper pins 21 need to be unfastened while repairing.
[0038]

Regarding the arrangement of the taper pins 21 and the
rotation‘preventivejpins 22, as shown in Fig.2 and Fig. 3, when
the taper pins 21 and the rotation preventive pins 22 are
parallelly arranged, it is preferable that the taper pins 21
are arranged in the insides of the spectacle lenses 10 (farther
side from the edge surfaces of the lenses), and the rotation
preventive pins 22 are arranged outsides of the lenses (edge
surfaces of the lenses) in terms of securing strength of the
lenses. Specifically, if the taper pins 21 are disposed closer
totheedgesofthelenses,thereisahighpossibilityofdamaging
the lenses while press-fitting. Therefore, the taper holes

21 (center of the holes) is preferably set to the position of
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21 are easily unfastened, which is effective for the
case where the taper pins 21 need to be unfastened
while repairing. [0038] Regarding the arrangenent of
the taper pins 21 and the rotation preventive pins
22, as shown in Fig.2 and Fig.3, when the taper pins
21 and the rotation preventive pins 22 are parallelly
arranged, it is preferable that the taper pins 21 are
arranged in the insides of the spectacle | enses 10

apoartt e oxsimdeef d DEL4NE AUGE tHr EA§e S FAEEs |ANERS)1enses .
and the rotation preventive pins 22 are arranged

Qobsplles of the lenses (edge surfaces of the |enses)
in ternms of securing strength of the |enses.

Speci Wheal tye lidnd heldaper ipidendices® A} SRR ATIRYELF the
to the edges of the | enses, there is a high

tapesi holletyl bf anldnag Napdih@ilngnsas wei bBown in Fig.4A, the
press-fitting. Therefore, the taper holes 21 (center

taperhbohel Eb)id £ipsefligr abbyeaedn tihd BpeRasidlicON etk 147 The
about 2mm or nore distant fromthe edge surfaces of

melcbindmgesf theOB8leVbrnthdeldrassh@d di H3:d:536OPEE P dising
by conbi nation of the taper holes 11 and the taper

aptapef Ineate s hawi night ke gsabfe tldper bapee #9/altl deSthe taper
firstly opened on the spectacle I ens 10. The

pamcRBini ns oshoime hwlRi@BA hethemtachTeing SONERSHELHAY hole
using a taper reaner having the same taper angle as

1ghads oéndhetedmo thpth the sArasbawnhobeFi 0 Sfavih® diameter
machi ni ng of the taper hole 11 is conducted so that

dilhei st farghlyhopenddl hasibgeghen®ler ad idodhr shl Wig.sB,

opened. Subsequently, as shown in Fig.5B,
machining of the taper hole 11 having diameter d2 is conducted
as a finish by the taper reamer from above the straight hole
1ld. When opening the taper hole 11 with a diameter of a iarge
diameter at d2'=1.00mm, the lower hole of the straight hole is
opened with diameters at d1=0.85 to 0.95mm, and then by using
the taper reamer of 1/50 (tip end 0.6 ¢, upper end 1.2 ¢®), the
lens is cut until the diameter of the upper hole becomes as
thick as 1.0mm,

[0040]

After opening the taper hole 11 on the spectacle lens

10, as shown in Fig.4B, the taper pin 21 is inserted into the
taper hole 11 of the lens 10. Even if not applying a load up
toapoint where the diameter of the taper pin 21 and the diameter
of the taper hole 11 coincide, the taper pin 21 can be inserted.

From the point where both diameters coincide, (press-fitting

start position), the press-fitting force is applied to the taper
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machi ning of the taper hole 11 having dianeter d2 is
conducted as a finish by the taper reanmer from above
the straight hole [|id. Wen opening the taper hole 11
with a dianeter of a large dianmeter at d2=1.00mm the
| oner hole of the straight hole is opened with
di aneters at dl=0.85 to 0.95mm and then by using the
taper reanmer of 1/50 (tip end 0.6 4', upper end 1.2
4'), the lens is cut until the dianmeter of the upper
PhBI %1 becHhRRs. &5 shevek ias FLOME. Whid40 Eomferstingdiiendaper
the taper hole 11 on the spectacle lens 10, as shown
hphepilpfbhedicas HhethpitabRT Din Phderpecss nf bttad thereinto.
[a er, hole 11 of the lens 10. Even if not applying a
L to a point where the dianeter of the taper
pin 21 and the dianmeter of the taper hole 11
coi nci¥k, thhe thHper BPnazgasanofeannsdpssdc lenemltthe force
poi nt where both dianmeters coincide, (press-fitting
Fsparﬂﬂﬁﬁﬁtthm)leﬂﬁeﬁﬁﬂﬁﬁ;E¢t$hﬁQHROM@§h$;Exmmuéuetanner
the taper 18 pin 21. Then, as shown in Fig.4C, while
CipFeRgPRgLRelt Syaifageo| et 1thef taper| disdel(llthe thpeouter
pin 21 is press-fitted thereinto. (00411 At this
ctrremfprentdadesprianeepdsthe taper IPpinfdk ce Wiethjthe force
_which the lens tends to shrink works fromthe inner
1gi p¥pReeredt Pul tapefageabé + Hb tapeér devlpenentt @f Hhe force
out er circunferentlal surface of the taper pin 21.
Fyhanfeneef OF czos &) ewrais setl dojinaper paasdl-en- e dsiper pin
conponent of the force F, a force (F cos O) which is
2403 Hdevardusind @ ﬁ:‘pg‘cpabgrsm @) which is going to push-back

the taper pin 21 work.
[0042]

For example, when the size of the taper pin is designated
as "1/50", the force relations by which the taper pin 21 is
press-fitted into the taper hole 11 are expressed as follows:

® § = 0.573° (taper angle of 1/50)

® Component of a force which works sideward = F cos 6

= 0.99995F

® Component of a force which works in a pushing back

direction = F sin 6 = 0.01F
[0043]

If a press-contact force which works on a tapered
surface is designated as F = 1000gf, the force (F sin 8) of
only 10gf which is going to push back the taper pin 21 works,

and this is a neglible value. Meanwhile, a lateral force (F

cos 0) by which the taper pin 21 is prevented from slipping
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21 sideward, and a force (F sin 0) which is going to
push-back the taper pin 21 work. [00421 For exanpl e,
when the size of the taper pin is designhated as
"1/50", the force relations by which the taper pin 21
is press-fitted into the taper hole 11 are expressed
as follows: 0 = 0.573 (taper angle of 1/50)
Conmponent of a force which works. sideward = F cos 0
0. 99995F Conponent of a force which works in a
ophisis Mpdariateall mecOPORISGE , sandOtkis. W Fu¢ 3vd falamost no
press-contact force which works on a tapered surface
redugbipynatill Wels timeQ00hke, folteef byceh{Ehsilne Wamdr pin 21
only | Ogf which is going to push back the taper pin 21
1gorkEd 1ok teumined dnegificilod ival weeffbianwit &f the taper
| ateral force (F cos 0) by which the taper pin 21 is
PR Al mnddthechens ildhand the fivfce dylwbighatbd bsns is going
999. 95¢g, and this value shows al nbst no reduction. At
tehsRrinke, Adnordinglpy fidhi chhdncimper fiixidi fdrxze of the
held is determ ned by a friction coefficient of the
P¥epercoptackisunfacae ienss lnpontanie fomsibthéitaper pin
the lens is going to shrink. Accordingly, for
2t ithe 4abexi hgleoby epplyimyg gsdgongppirastsure thereto,
surface, it is inportant to push the taper pin 21
ap@reughendpepraskechptapplsunfipce by iongeprsdsgutike friction
thereto, 0 and roughen the press-contact surface by
ceekftateny-the friction

{0044]

The press-fitting force of the taper pin 21 is suitably
determined by taking into consideration the diameters of a pin
and a hole, a taper angle, length of the pin, thickness of the
lens, distance frbm the edge of the hole, and a lens material.
For example, by using a lens thin in thickness at a position
of the lens hole and therefore considered low in strength, an
experiment was conducted under the following condition. As
a result, it was found that when the taper pin was press-fitted
into the hole by a press-fitting force of 7kgf to 10kagf, the
lens was not broken, and the pin and the lens was connected
with a sufficient strength.

[0045])

{Experiment condition)

® Position of the taper hole : The center of the taper

hole is 2mm distant from the edge of the lens.

® Thickness at the position of the hole : 1.8mm
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coefficient. [00441 The press-fitting force of the
taper pin 21 is suitably determned by taking into
consi deration the dianeters of a pin and a hole, a
taper angle, length of the pin, thickness of the
| ens, distance fromthe edge of the hole, and a |l ens
material. For exanple, by using a lens thin in
thi ckness at a position of the Iens hole and
therefore considered lowin strength, an experinent
was c®n@dot edMateariaflhd Tholkldwiyrlg condition. As a
result, it was found that when the taper pin was
press-fitted Tapes athé/BOl endyyimupddameftient pAdl flomee length
of 7kgf to 10kgf, the |ens was not broken, and the
pin and the K@$mmwds connected wth a sufficient
strength. [00451 (Experinment condition) Position of
t he t®péensol Matahbateliiretivine esperefimdative Zmidex of
di stant fromthe edge of the Iens. Thickness at the
posi ti od-6f Predugite of HOFAMCORPORHATIMB eri al (Ti
al l oy) Taper of 1/50, maxi mum di aneter of 1.1nmm
ﬂa@mgﬂh (2.5mMm) Lens : Material (Urethane resin;
refractive index of 1.6, Product of HOYA CORPORATI ON)
[ 0046ARR aeriwobdofrorai gipgnghe eind hag igprer cef dfhe paess-
ress-
cgktact surface between the taper pin 21 and the taper hole

11, it is effective to provide irregularity means (slip-off
preventive means) in a slip-off direction of the taper pin,
on at least either of the outer circumferential surface of the
taper pin 21 or the inner circumferential surface of the taper
hole 11 so as to increase an engagement force. When the
elasticity is different between the taper pin and the lens,
either of which having lower elasticity has preferably the
irregularitymeans formed thereon. The reasonisthat acontact .
area between the taper pin and the taper hole is increased,
thereby raising further the binding force. For example, in
case of a metal taper pin, the taper pin has the irregularity
means formed thereon. The irregularity means is generally
formed in such a way that, as shown in Fig.6A, a roughened front
surface such as a mat finish surface (formable by means of
sandblast and plating) and a satin finish surface is provided
on the outer circumferential surface 6:E the taper pin 21, or
as shown in Figs.6B, 6C, and 6D, grooves in the circumferential

directions intersecting the pin insertion directions are
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contact surface between the taper pin 21 and the taper
hole 11, it is effective to provide irregularity
nmeans (slip-off preventive neans) in a slip-off
direction of the taper pin, on at |least either of the
outer circunferential surface of the taper pin 21 or
the inner circunferential surface of the taper hole
11 so as to increase an engagenent force. \Wen the
elasticity is different between the taper pin and the
prensdedei tTiee ifnahioFhthavghgol-ewein€lagei ¢htyY PBsy grooves
preferably the irregularity nmeans formed thereon. The
asaAsom is FiateBy epitalgroaved Aetmram LATIlARRT, BhA 1inear
and the taper hole is increased, thereby raising
gtoovherashehdimdimgfprae, dr@ iexadditidh nedPIe kK @ooves
nmetal taper pin, the taper pin has the irregularity
aseshowioriedrigesbon. IhheFidg /eyl ahet nd®aské Sgrooves are
generally formed in such a way that, as shown In Fig.
péArialigugbemed &ronhd sHef agecemEbrence &t thdlitSdper pin,
surface (formable by neans of sandbl ast and pl ating) '
apddie sahe nefi-liike ghobace are poorbdet tR8 - U§8thereof
circunferential surface of the taper pin 21, or as
atbown Howdyr@s, Gk HE; - BDKe 6§rogresvassonmiale be formed all
circunferential directions intersecting the pin
arosedttbe direanfensnaeeof2tnhpr eupeedpihhe kinds of
the grooves include just ring grooves as shown in
an7)6B, spiral grooves as shown in Fig. 6C, and
Iinear grooves as shown in Fig.6C and in addition
net - | The groovessas dessirdbed abéve mel bé FotineBihil8Eorming
net-like grooves are partially fornmed around the '
tlee riapde pdmce oofmahebd apeked Nateand Ahbasarmaigiild evice
grooves are fornmed on the rear side thereof
cab be used for marking. .

[0048]
In cése of a plastic lens, the lens is softer and has
more elasticity than a pin. Therefore, if provided with a
roughened surface of the taper pin 21,A the inner diameter of
the taper hole 11 on the lens side is pushed onto the taper
pin 21, and the lens is thereby deformed by adapting to the
surface shape of the pin and brought into contact with the pin.
Thus, the contact area between the taper pin and the taper hole
is increased, thereby increasing the friction coefficiént
accordingly, to prevent the taper pin 11 from slipping off.

[0049]
The taper pin 21 may be press-fitted into the taper hole
11 in a state that an adhesive is injected into the taper hole

11. Inthiscase, whenaconcavo-convex is formed on the surface
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al so. However, the net-like grooves also may be forned

all around the circunference of the taper pin. (00471

The grooves as descri bed above may be forned while

forming the taper pin, or may be narked later. A

| aser marking device cab be used for marking. [00481

In case of a plastic lens, the lens is softer and has

nore elasticity than a pin. Therefore, if provided

with a roughened surface of the taper pin 21, the
ofnhke tRRaePdn bl. the coagavdrcianvek becomesd ansterdge part

i s pushed onto the taper pin 21, and the lens is
ofh&hebgdbesdveecany twepefove tan timproveferct Bhape afhesive

the pin and brought into contact with the pin. Thus,
foreeceanabe grpachedween the taper pin and the taper

hole _is increased, thereby increasing the friction

$6] cient accordingly, to prevent the taper pin 11

fromslipping off. [00491 The taper pin 21 may be

pr essNeELt ethe ntengtie afapbe haber piniil  Wieatsenehas as the

an adhesive is injected into the taper hole 11. In
rokesieas preyraniyec padavs- c vivdx bies ekmladdesh t he

surface 22 of the taper pin 11, the concavo-convex

becondBealsngithgefptine taperhpiadhbsivareferabiy efoteto be

an i nprovenent in an adhesive force can be expected.
a[PooRer Mn@th ernesnarliolg tiseat dgrth pifh the tapershoke 11.

is as the
The reason is that the longer the length of the taper pin 21

protruding from the lens is, the more likely that the lens
wipe-off is inhibited or thevisual fieldof awearer is disturbed.
Meanwhile, the shorter the length of the taperpin 21 is, compared
with the depth of the taper hole 11, the smaller the contact
area between the taper pin 21 and the inner wall of the taper
hole 11 becomes. In this case, the problem is that connection
strength between the pin and the lens lowers accordingly.
[0051]

Accordingtoafirstmethod forsuitablysettingthe length
of the pin, as shown in Figs.7A to 7C, plural kinds of taper
pins 21 having different lengths L1 to L3 are preliminarily
prepared. Then, when the thickness of the lens is determined,
a taper pin 21 having a most proper length corresponding to
the thickness of the lens is selected. For example, when there
is a taper pin among plural kinds of taper pins, having
approximately the same length as the depth of the taper hole

of the lens, it is preferably selected. When there is no such
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rotation preventive pin 22) will be explained. The
| ength of the taper pin 21 is preferably set to be a
proper |ength corresponding to a depth of the taper
hole 11. The reason is that the | onger the I ength of
the taper pin 21 protruding fromthe lens is, the
nore likely that the lens wpe-off is inhibited or
the visual field of a wearer is disturbed. Meanwhile,
the shorter the length of the taper pin 21 is,
acioaper ¢dn Whbs tdgexiganhhat ithbes tappfthe1e skt tBethe depth
smal l er the contact area between the taper pin 21 and

of hehentepemdidiofof htet 2paE mhg! Be IdebecpsBs. 1M #HH S case,
case, the problemis that connection strength between

ifhehetapandimhnalreéng d suerseseqrcliNgding 1E0QFMlis selected
According to a first nethod for suitably setting the

ahengt hheofapée pims oSN FidgSSheA Tehss , RIHY dontact
ki nds of taper pins 21 having different lengths Li to

at8aabetpeen i thaariideywapleparighk tHRY: pwheAntinthe inner wall
thi ckness of the lens is determ ned, a taper pin 21

ofiathrg tapews holeo sy madgiinags | esp@nthagetBre! RBe holding
thi ckness of the lens is selected. For exanple, when

sthengthicambeaprtreaSea ity dAnnkivids i thaPeisual field
pi ns, having approxinmately the sane |length as the

oflephb wetarbe fFapar beaheg dahaged.l emsrebirelrs Risefier AleY case
sel ected. When there is no such 23 a taper pin, the

wheper tipéne hiay inw pidnl Aagihgctheebéngbht hengepttha®ftid@lepth
taper hole of the lens nay be selected. In this case,

off thdetapaemqiien dfatheglanshorheat tpé ot dpesh Nsti & el lected

is selected anong the taper pins protruding fromthe
anengekhe tfimshakdnlg the length shorter than the depth of the
taper hole, the taper pin having the length closest to the depth
of the taper hole is preferably selected, in terms of contact
areawhich can be made large. Inaddition, according toa second
method for suitably setting the length of the pin, the lens
holding member having a longer taper pin 21 is preliminarily
prepared, and when the lens holding member is attached to the
lens, the tip of the pin is cut by adapting to the thickness
of the lens. In this case, it is preferable that one taper
pPin can deal with a large range of thickness of the lens.

[0052]

As described above, by using the taper pin 21 having a

proper length, a sufficient holding strength of the lens can
be secured, without being hindered by the pin.

[0053]

Next, directionality of the taper hole 11 will be
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area between the side wall of the taper pin and the
inner wall of the taper hole is nade | arge, and
therefore the holding strength can be increased,
thereby inhibiting the visual field of the wearer
from bei ng damaged. Moreover, as in the case where
there is no pin having the length | onger than the
depth of the taper hole of the | ens, when the taper
pinis selected anong the pins having the |ength
efpoatiaedt han the depth of the taper hole, the taper
pin having the length closest to the depth of the

taper abalmovs iprei @l el reetgapbethold 1€ 5 r CLM BEthored
area which can be nade large. In addition, ‘according

ihoaasphReondalnethedrf aireuichiall Yesel blake et RS 1ens
the pin, the lens holding nenber having a | onger

l10apeTh@ireddon SiPrld tn) r lekanf@parLd siwh METASE, as
| ens hol ding nmenber is attached to the Ilens, the tip

anfaxie offi the Tapélr Pynadapti i £Oed F-dntBKNESSerDEal Renter

lens. Inthis case, it is preferable that one taper

dpracecaondedl tiet bagel augQer afgenef 1khisChResTh A (cross
| ens. [00521 As described above, by using the taper

hptoh2hghapapg)a beoaght | engbh, ra1suf togiadlt heledhidEn the
strength of the Iens can be secured, w thout being

chirodarfettehyet £ e tap@0531in NeXdnd dneeehhapabht¥a8b of the
the taper hole 11 will be 24 - - ------noo---

tappraioiad]l 1An algiMedtidi ger8icallNt tapeindwtH€idd diSection
preferably bored
of the taper pin 21 becomes accordingly narrower, thereby
lowering the connection strength of the taper pin and the taper
hole.
{o054]

Also, as shown in Fig.13A, a corner part of the root of
the taper pin is frequently protruded from the side surface
of the taper pin. (Such a part is referred to as a fillet part
hereafter). The fillet part is formed in a case where a brazing
material or the fusion part of a base material is swelled out
at the time of connecting the taper pin and the lens by brazing
and welding, or in a case where the strength is secured by
connecting with a smooth curved surface at the time of forming
the taper pin by a press die. Thus, the fillet part is formed
in the root of the taper pin, and even when press-fitting the
taper pinup to the part near the fillet part, as shown in Fig.13a,

the taper hole 11 is preferably bored in the spherical center

direction of the base curve of the lens 10. For example, as
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in a spherical center direction of a base curve of the
lens 10. The reason is that, for exanple, as shown in
Fig.8B, as an axis of the taper pin 21 is shifted
fromthe spherical center direction of the base curve
of the lens 10, the area (cross hatching part)
brought into full contact between the circunference
of the taper pin 21 and the inner surface of the
taper hole 11 in a direction vertical to the insertion
shibwecinanig oI3B head apes i 2F hgeomapeac edrdi2igliy shifted
narrower, thereby |owering the connection strength of
from thpesppenieat ddietdapbirediolen dOGHH baAls@ur@s of the
shown in Fig.13A, a corner part of the root of the
léempar0 pithei cordtacerelaybetwéendde: tapertpendldand the inner
surface of the taper pin. (Such a part is referred to
sasfacéiofl e papér hbdeddf becymes deeckidimeflyamalisr, thereby
formed in a case where a brazing material or the
réalusing s tpoafs idbillaistey htagr thk c¢consaet | etrendth ails tlbkered.

time of connecting the taper pin and the | ens by

loesmng and welding, or in a case where the strength

is secured by connecting with a snmooth curved surface

at t hextpeaopréss pfbtihfemtahed piblbypeaeppladineiie.

Thus, the fillet part is formed in the root of the

t aperBpsi¢ nanckew dm phesspfissihpt thag dgeer ptiapes 40 dnsert

up to the part near the fillet part, as shown in Fig.
11 9Ath & peredaierntioled ftessupeef efmbhy faoses- £t tiweg method,

spherical center direction of the base curve of the
therstpbX pHo R lenagnpé @reas -I5 tdedlwh i he Fiegisi3A ngpshe peressure

axis of the taper pin 21 is shifted
when press-fitted. However, here, the shape of the taper pin
21 and the shape of the taper hole 11 are preliminarily set
s0 as toobtain apredetermined press-fitting force by inserting
the taper pin 21 until it reaches a predetermined position
preliminarily set. Thus, a special tool for measuring the
pressure is not required, thereby facilitating the work.

[o056]

In order to properly set the press-~fitting amount, as
shown in Fig.9, a mark {such as a line) 2le for specifying the
predetermined press-fitting amount into the taper hole 11 of
the spectacle lens 10 is preferably fixed on the outer
circumferential surface of the taper pin 21. That is, by
press-fitting the taper pin 21 into the taper hole 11 until
the mark 2le reaches the upper edge of the taper hole 11, the

predetermined press-fitting force is generated. Here, the

press-fitting force (press-fitting height) indicates height
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fromthe spherical center direction of the base curve
of the lens 10, the contact area between the taper
pin 21 and the inner surface of the taperhole 11
becones accordingly smaller, thereby raising the
possibility that the contact strength is | owered.
00055) Next, a press-fitting nethod wll be expl ai ned.
Basic matter in press-fitting the taper pinis to
insert it with a predeterm ned pressure. In the

dpnessibhts wighwehbed thd Rapkappinpid idtertydefrom a contact
press-fitted while neasuring the pressure when

spatssbdtwéed tHdowayesr pharel dle taapanel yhAR1téParhe taper
pin 21 and the shape of the taper hole 11 are

helellininarndy-SeéssGbe T dt@e Optass-aiptedegiLtatNgpdsition),
press-fitting force by inserting the taper pin 21

andtfdr iexarpdchetha indeseonl Nak peeifer@bly set to be about
prelimnarily set. Thus, a special tool for neasuring

0theto AmessSulfuss Bt fieind rigte ndiw ey bacthetedpdd pin 21,
the work. [00561 In order to properly set the

apdebg-bressngiammtgt thastapbewpinn 2k @p9itod thRr posSualon of
as a line) 2le for specifying the predeterm ned

tipeasarki2le NGa aAEdinted phreddia dofiig Fd-d b« bd @nerated
spectacle lens 10 is preferably fixed on the outer

betweanf thentaper Holada ahd hRet 8aperppin 241 WiKH 418 .amount
by press-fitting the taper pin 21 into the taper hole

udifonhiwithdet ki 2leon catlieh thatuipeiteddge 8fstdigle lens
taper hole 11, the predeterm ned press-fitting force

hoddjjpgeqasetityHeyea ddmparpdebselitdéasg warke Note that the
(press-fitting height) indicates height 26
mark is not limited to a 1ine, etc, but may be a groove, a recess
or projection, and a step, etc, if the position can be specified
by the shape.
[0057]

Fig.1l5 is a view showing an example of fixing a mark 2le
on the outer circumferential surface of the taper pin 21 for
specifying the specified press-fitting ampunt, and fixing a
mark 21f on the tip side of the pin for specifying the
press-fitting start position. The mark is not particularly
limited in the same way as the mark 2le specifying the
predetermined press-fitting amount. However, in the example
of Fig.15, the mark is formed of a groove. When the taper pin
is press-fitted into the taper hole by specifying the
press-fitting start position 21f by a recessed part such as

a groove and injecting an adhesive, the mark showing the

press-fitting start position preferably serves as a storage
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dimension S with which the taper pin is inserted from

a contact state between the taper pin 21 and the

inner wall of the taper hole 11 in a non-pressure

state (press-f itting start position), and for

exanple, the dinmension Sis preferably set to be about

0.5 to 1mm Thus, by fixing the mark 21e on the taper

pin 21, and by press-fitting the taper pin 21 up to

the position of the mark 2le, a desired press-fitting
phgitcecéanthe gadkesivd &Eterernptdestapetihgl.e 1Hears, the
the taper pin 21 with an anount uniform w t hout
pyesisattiidgtinghs tart gusitbitesdamresmiaid ¢ad anseidiot domwition
quality by a conparatively easy work. Note that the

uparte whigdkt Hhenittegebnt im |2hegets cinbot they theex hole in a
groove, a recess or projection, and a step, etc, if
npheppgesisuiren dmtde ap@cibiiad lybythehed sdvapeerf0@Tél matched
Fig.15 is a view show ng an exanple of fixing a mark
bgtweepnthheddameteri of unfheremenl psuri heandftidaltiaperer of
pin 21 for specifying the specified press-fitting
throdmperad ¥e x1 hg aThemr kh2iphas tdfe the madk showtimg the
pin for specifying the press-fitting start position.
Prassmidktiiggnostpatt i pakatign | amilt ethé n mdek sasteowirtyg the
-as the mark 2l e specifying the predeterm ned
ppedeserminedgpnessnt it Hong\emquin adees ek aitphdvanice, so that
Fig.15 the mark is formed of a groove. \When the taper
theprddeinmeingd predsined s denenptedhol En ihispexsé yesghown
the press-fitting start position 21f by a recessed
iparkigylthd as the gtaper amllé njldctimgmachadisti we, that the
mark showi ng the press-fitting start position
Ppeefefabitingersiarispasitdoage21f of the taper pin 21 is

positioned on the upper edge of the taper hole 11. Then, as
shown in Fig.15B, the taper pin 21 is press-fitted into the
taper hole 11 until the mark showing the predetermined

press-fitting amount reaches the upper edge of the taper hole

11. In this case, the machining amount of the taper hole can

be determined by referring to the mark 21f of the press-fitting
start position, thereby facilitating the machining of the taper
hole 11.

[0058]

In the holding structure of the spectacle lens having
the above-described structure, the lens holding force is
obtained by the direct press-contact between the outer
circumferential surface of the taper pin 21 and the inner
circumferential surface of the taper hole 11 {without using

a bush}. Therefore, the lens is surely held without shaking
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27 part of the adhesive after press-fitting. Here, the
press-fitting start position corresponds to a height
position up to which the taper pin 21 gets into the

taper hole in a non-pressure state, and usually the

di aneters are matched between the dianeter of the

taper pin 21 and the dianeter of the taper hole 11.

Then, heights of the nmark showing the press-fitting

start position and the mark showi ng the predetern ned
apdegsfastenhgganidoieaver Sethd hudbsanNoE, £ifet pattst N€uch as
predeterm ned pressure is generated. In this case, as
ashoeh and &islitbAfft peetrepetivieopenl}lcas vRGRIAEELE) thereby
that the press-fitting start position 21f of the
stiaypdd fyiimg? thies s tpasituirenedndn allbe wppel igFdghPitHd@esign.
taper hole 11. Then, as shown in Fig.15B, the taper

po@s52Y is press-fitted into the taper hole 11 until

the mark showi ng the predetermi ned press-fitting
anounfFurthelreswihbouppesirdgehofbidle dapel dyalimddileal pin,
In this case, the machining anount of the taper hole
opdy the teiertmpwed din raf andi tigetotdeisArfraténoivehein 22
press-fitting start position, thereby facilitating
argeusedhi thegeby ndleiigpte diehetkls p#F0%8& hblekh®l ang 12
hol di ng structure of the spectacle |lens having the
onbbhe-siescrad lsnsutdus Ble thealens pebdent f6weeihg of the
obtai ned by the direct press-contact between the outer
streogftheoénthel lensf.acRadtithtarager b maklinyndHeh@iameter
inner circunferential surface of the taper hole 11
ofwrbaopinusmall, a pin attachment patch on the lens holding

member side (endpieces 4 and bridge 5) can also be made small,

to enable easing restriction in design. Moreover, in addition

to the simple structure, the hole formed on the lens 10 can

be made small. Therefore, the holding structure of the

spectacle lens having the above-described structure can be

applied to a thin lens without developing so much trouble,
[0060]

In addition, in the holding structure of the spectacle
lens of the above-described embodiments, the taper pin 21 and
the rotation preventive pin 22 are inserted in the thickness
direction of the lens, and therefore the attachment patch to
which the above-described pins are attached is easy to come
into the visual field of the user. However, as described above .
by the smaller specified diameter of the pin, the attachment
patch can also be made small, and the taper hole 11 can be made

closer to the edge of the lens, resulting in less influence
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a bush). Therefore, the lens is surely held w thout
shaki ng 28 and unfasteni ng. Moreover, the nunber of
fine parts (such as a bush and a slip-off preventive
pin) can be reduced, thereby sinplifying the
structure, and also sinplifying the design. [0059]
Further, w thout using the bush and a cylindrical pin,
only the thin taper pin 21 and the rotation preventive
pin 22 are used, thereby meking the dianeters of the

omalies vikuandridi aosr e aBackac! eahgps WHrsbde &IBld a nut,
to prevent lowering of the strength of the |ens.

tHRartd £l lsaidey of b¥n &8 cafepdi fIMPEE ard diPhdt hindered

small, a pin attachnent patch on the | ens hol ding
by eahesxBraepdendpi eces 4 and bridge 5) can also be
made snmall, to enable easing restriction in design.

Myedver, in addition to the sinple structure, the
hole formed on the lens 10 can be nade smal |

Ther afior€ovéhe ihotHeND BT btrRictiudd8F SRE TR ®icle 1ens
| ens having the above-described structure can be

oBPPhé edbdve 31&HEP1 bEASs Wi BBUEe Jey etePhBofiOpPlGhntive pin
trouble. [0060] In addition, in the holding structure

22fid herspesd@cle pdrens af tohenabeve=geseh Bedection of the
enbodi nents, the taper pin 21 and the rotation

t@pey el va , ptRe28bRl ad 5L Iiamh ik ey tthiecliaﬁiﬁn of the pin
direction of the lens, and therefore the attachnent

apeachmént péi€hot e eter GeIGHINRE theRibey Al(@ndtideed 4 ana

is easy to cone into the visual field of the user

bibagyes) , amd ety beth oy ehe Madhigisigl | an spesithiosd two
di aneter of the pin, the attachnent
taper pins 21 and 22 can be simultaneously inserted into the
taper holes 11 and 12, and the rotation preventive pin 22 and
the pin insertion hole 12 are capable of functioning to guide
the insertion direction of the taper pin, thereby improving
the easiness in assembling work also. In addition, by more
largely opening the pin insertion hole 12 than the size of the
rotation preventive pin 22, a machining precision for setting
the distance between the pins 21 and 22, and the distance between .
the holes 11 and 12 can be intentionally loosened slightly.
[0062]

In addition, the slight space between the rotation
preventive pin and the pin insertion hole is fixed by filling
aresin therein. Inafillingmethod of the resin, for example,
the resin may be preliminarily filled in the pin insertion hole

12 before the rotation preventive pin is inserted, or after

insertion, the space between the rotation preventive pin and
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patch can al so be made small, and the taper hole 11
can be nade closer to the edge of the lens, resulting
in less influence 29 on the visual field of the
wearer. Also, without using a nut, the rear side of
the Il ens can be sinple and clear not hindered by an
extra part. [0061) Moreover, in the holding structure
of the spectacle lens of the above-described
structure, a rotation preventive pin 22 is arranged

the pahaihebrt foh ol iy ivd) diTecd ] ohOfkilds JBRSe resin
pin 21, thereby easily sinplifying the design of the

tR&a8 cal balEIindBhde OF o ExdfBe Nantd P&k S, an acrylic
(endpi eces 4 and bridge 5), and facilita ing the

réeghi NnangretRanddirkb9n, bWA af 3R®bel Resdh AN 24a6@Parent
be sinultaneously inserted into the taper holes 11

résinl2s abdet Peereotrabien BhAVERE ¥8sRhNhd¢idRda He@ractive
pin insertion hole 12 are capable of functioning to

igaesieclble itasehd aRfidAGiONiest NOFt BRET 1848, is Further
thereby inproving the easiness in assenbling work

pBésSarabmeaddi tion, by nore |argely opening the pin
insertion hole 12 than the size of the rotation
foewentive pin 22, a machining precision for setting
t he di stance between the pins 21 and 22, and the

di st apgethet gppodimBatholesctivandabdvednab@traight pin is
intentionally | oosened slightly. (00621 In addition,

séhecsblgid tHRACOLAELYR Prdvh T Vi DHAN22 PrANEAtd Mea Pht hole
and the pin insertion hole is fixed by filling a

is esémtat:hedeiaﬁ. tha gihi ihkegtaehhadiefl 1bhe ahasithere¥ore the
agggg?di’scribed effect can further preferably be obtained with
a simple structure.

[0064]

Also, when the spectacle having the above-described
structure is subjected to a temperature test, the slip-off of
the pin 4id not occur. The condition of the temperature test
is as follows:

(1) After left to stand in an environment at 50° for

30 minutes, the spectacles are left to stand at
- 20° for 30 minutes.

(2) 20 cycles of this is repeated.

{3) Thereafter, the environment is back to a room
temperature, and a pin pull-off.load of 1 kgf is
applied.

[0065]

Next, the pin rotation preventive structure other than
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the resin may be prelimnarily filled in the pin
insertion hole 12 before the rotation preventive pin
is inserted, or after insertion, the space between
the rotation preventive pin and 30 the pin insertion
hole may be filled. The kinds of the resin that can
be used include, for exanple, an epoxy resin, an
acrylic resin, a urethane resin, and a rubber resin.
A transparent resin is nore preferable, and the resin
thavahgve-descatbediestiadenrel wsdlt bet Bepnefihad.i ve
index of the lens is further preferable. (0063) In
t he embodenerntbededberivke] abwever ancidabght Are pFreviously
sel ected as the rotation preventive pin 22, and a
pséparglitariibie i sisf fatiectedhas dthtepsn diserttiiem Dolselected
12, and therefore the above-described effect can
té upe hert gueaf qriably .belnbthisechsé | has asisdwiplin Fig.10A, the
structure. [0064) - Al so, when the spectacle having the
twb@pinad2d @aridord cast bedlaterdls ywHabraayed 49 shown in Fig. 104,
tenperature test, the slip-off of the pin did not
thectwo fhes aondide arercfiddia s eimerrsded ead @diown SmM¥ig.10B,
follows: (1) After left to stand in an environment at

oB@hectwo BAnwicurt bs obtllieueigrd achrGeAbd Scafi thousi@dafdiculty
at - 20 for 30 mnutes. (2) 20 cycles of this is
fupptdopdllyl)aidarteadierer tdfe thew canneatfreebpelacited as
déggg; reguires.
[0066]

Moreover, for example, the position to form the rotation
preventive pin 22 is not particularly limited to the surface
of the lens. As shown in Fig.11, the rotation preventive pin
22 may be inserted into the edge surface 10a of the spectacle
lens 10, with the taper pin 21 press-fitted into the surface
of the lens of the spectaclelens. Thus, if onepin22isarranged
on the edge surface 10b side, easy-layout is provided for the
taper pin 21 on the lens surface side, Moreover, in
press-fitting, an adhesive is preliminarily applied or filled
in the insertion hole of the rofation preventive pin, and in
this state, the rotation preventive pin may be inserted into
the pin insértion hole simultaneously with the press-fitting
of the taper pin, and the rotation preventive pin and the inner
wall of the insertion hole are thereby bonded with each other.

With this structure, the taper pin can more surely be fixed.

[0067]
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tenperature, and a pin pull-off [oad of 1 kgf is
applied. [0065) Next, the pin rotation preventive
structure other than 31 the above-described structure
wi Il be explained. As described before, two or nore
pins are previously prepared and it is effective that
at least one of themis selected to be a taper pin
21. In this case, as shown in Fig.10A, the two pins
21 and 22 can be laterally arranged as shown in Fig.

10A,  1hhRidiwa di NEnE 20 the 1\er &# ¢akl YagdsF BRAGGPBe Y1 Ented
in Fig.10B, or the two pins can be obliquely arrange

Wﬂk&@wﬂdéﬂﬂﬁtﬂé§md¥”h¥sH%Jdmﬁ?@yﬁﬂjyin@Wé&@%ﬁ@?ﬁ¥étion
of them can be freely selected as ™ design requires.

pPBGEeh t iMemeaues , afr@ce® £oot88 5P0SFbirRBaldh tREBdracle
rotation preventive pin 22 is not particularly

1bhei teqd taat Repswtf agetnef 1Lhe h@ﬁ%ingﬁnﬁimmﬁfidéndpiece 4)
Fig.11, the rotation preventive pin 2 may be

isnseEted indd thBer £688s S8yl 4% oh #HE 1978CE8kehy using
lens 10, with the taper pin 21 press-fitted into the

ofibr bageinotntiBechens of the spectacle lens. Thus, if
one pin 22 is arranged on the edge surface 10b si de,
Bssys) ayout is provided for the taper pin 21 on the
| ens surface side. Mdreover, in press-fitting, an

adhesiderig. P4 elinnhnathey SRMpEL oF thiltethtidn Yi®ventive

insertion hole of the rotation preventive pin, and in

means, the recessed groove is formed on the edge of the spectacle
lens 10 along the insertion direction of the taper pin, and
apart of the lens holdingmember (endpiece 4) is fitted thereinto
by using one pin in this case also.

[0069]

Next, a repair method for repairing the above-described
holding structure of the lens, when the relation between the
taper hole 11 and the taper pin 21 is loosened will be explained.

The above repair method comprises:

injecting a liquid resin (adhesive) into the taper hole
;I.l from which the taper pin 21 is taken out;

in this state, inserting the taper pin 21 halfway into
the taper hole 11 to secure a slight space in a direction of
the diameter between the taper hole 11 and the taper pin 21;

under this condition, allowing the resin to be cured;

and

after obtaining the cured resin, press-fitting the taper

pin 21.
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this state, the rotation preventive pin may be
inserted into the pin insertion hole sinultaneously
with the press-fitting of the taper pin, and the
rotati on preventive pin and the inner wall of the
insertion hole are thereby bonded with each other.
Wth this structure, the taper pin can nore surely be
fixed. [00671 32 - ----- ---- --- In addition, the
rotation of the taper pin can be prevented w thout
fisbag)}the pin. As shown in Fig. 12, in one of the
rotation preventive neans, a recessed groove 15 is

f or Megon ekBRPIBSCERE! Ra1EARS 49 eeszl BT {naftd in 21
| ens hoIang ﬁenber (en%plecg € ??tted ?nto ?ﬁr pin

1see088ed teE09MEsden 08 A\ tiets 1%! Qecﬁiéeuéknﬂheoﬁﬁggi:%m 21
inthis case. [0068) In Fig. 14, in another exa

oaf 1t/lse,rehatt@€e19r§i/&rﬁ1 & afRRRS Lmhes' ﬁfﬁé@doﬂf:o.@f&n the
is formed on the edge of the spect acl e ens ong

thape r meEs il aib bR atd 100 %Q@et(ﬁip@ﬁo@t B, 02 :Lﬁgzﬂlrection

of the | ens hol ding ne endpi ece 4) is

offhenhe) @imelt)rusi ﬁﬁd@ﬁetﬁhg anﬁH‘t@.oﬁasecr@ %sﬂrpqg?)cured
Next, a repair nethod for repairing the

T&bokﬁndesﬁflﬂ%i rd¥il A tSERUCHEN €584 ilt@ll!l@é‘s fP Y ampie,

the relation between the taper hole 11 and the t aper
api epdidy irediensgnetilic Pésﬁﬁplzﬂhﬂ%@han@hfeégﬁveand a rubber

repair nethod conprises: injecting a liquid resin
readhesi Kokel Ahat Rod ap@indient resin is preferable, the
transparent resin is more preferable, and the resin having a
refractive index close to the refractive index of the lens is
further preferable.

[0071]

As described above, when the resin is cured with the taper
pin floated, the taper hole having a taper of the same size
as the taper pin and having a smaller diameter than the diameter
before repairing can be easily formed. In addition, when the
taper pin 21 is press-fitted into the taper hole 11 after the
resin thus injected is cured, the resin functions as a caulking
material. Specifically, not by an adhesive force of the resin,
but by the press-fitting force exerted by the press-fitting
the taper pin, the lens holding force can be obtained. Thus,
the loosened part can surely be repaired. Here, the taper pin
of the holding part was used for repair. However, a taper pin

of exclusive use for repair, which is a tool of exclusive use

for repair having the same taper, can also be used. In this
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11 fromwhich the taper pin 21 is taken out; in this
state, inserting the taper pin 21 halfway into the
taper hole 11 to secure a slight space in a direction
of the diameter between the taper hole 11 and the
taper pin 21; under this condition, allowing the resin
to be cured; and after obtaining the cured resin,
press-fitting the taper pin 21. 33 [00701 For
exanpl e, the halfway insertion of the taper pin 21 is

casaductedsi Ne69§BadyWey +ERbvENtAcCR8810httRe tRRCesin is
pin 21 of 1/50, the taper pin 21 of about Immis

cptbdehr@théf bt t4pRLhAA s bk de 1y ﬂe%k‘ Hhahesive
space of about 0. 02mmin a direction of the

stir@ngtRl withdehe! RighetaRd .l | eor QMR N e Ctlaﬁér pin is
The kinds of the resin that can be used |nclude fo

pESAEPhBLy nRifEPORE theSidlasH), AREbdreSk e, @ ur&tahaa@cmn,
resin, and a rubber resin. Note that the transparent

tmess:tdpersppﬁai‘a@;r abke bd hgde lFRPIREH NN hE8FEAgi SmdPL €riction
preferable, and the resin having a refractlve i ndex

cetbfecianthadiehbac Flverobdehodf réfen ldnNshe matd¥idtoated
preferable. [00711 As described above, when the resin

bystheredmgith the taper pin floated, the taper hole
having a taper of the sane size as the taper pin and
fvwrizlo a small er dianmeter than the diameter before
repairing can be easily fornmed. In addition, when the

Moreover, regarding the method for press-fitting the
taper pin, in the above-described embodiments, the taper pin
21 was press-fitted into the taper hole 11 in an environment
of a room temperature. However, the taper pin 21 may also be
fitted into the taper hole in a preliminarily heated state of
the spectacle lens. In this case, by the shrinkage of the lens
tvhen it returns to a room temperature, the taper pin 21 can
further securely be fixed.

[0073]

Inaddition, inthe above-describedembodiments, although
rotationispreventedby the means (suchas arotationpreventive
pin 22) different from the taper pin 21, it also is possible
to form the section of the taper pin into a non-rotational shape
such as an elliptic shape or a polygonal shape, so that the
taper pin itself has a function to prevent the rotation.

{o074)

Also, in the above-described embodiments, although the

taper pin 21 is press-fitted into the surface of the lens of
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taper pin 21 is press-fitted into the taper hole 11
after the resin thus injected is cured, the resin
functions as a caulking material. Specifically, not
by an adhesive force of the resin, but by the
press-fitting force exerted by the press-fitting the
taper pin, the lens holding force can be obtai ned.
Thus, the | oosened part can surely be repaired. Here,

he _taper pin. of the holding part was used for
t%&ngF%%ﬁ&go&/éPPSaaPapéF Jp?rﬁgl%? RORF IR} Luigtonpkitute the
of exclusive use for repair

ri%gir ﬁhich is a.too
hodARG FREUSEHES: Qpethe shecliagliedanfgo thathtBesdaper pin
2528¢& it is_n e%sar¥ to renpve the tool after the
reS|on§SSEEF§%? anBtPhEler fge SeEpasepatfajand 10b of the
[ rably weak in adhesive strength with the
sBERErde tefs

esiv anple, the taper pinis preferably
de of petal, glass,_and,rubber, etc,. In addition,
Fﬁ%g?ﬁgﬁ?a%i%Pﬂgﬁc%P%%lﬁﬁlnade of the resin having
,r@@%%]friction coefficient such as a fluorocarbon
or the material coated by the sanme. [00721
Nbreoxer eégﬁ rdén the met hod for press-fitting the
t aper Bi S TR H Xfe- GESOTHEE ERpblae mirsent Havention,
w&@ﬂ%ﬁtphgi 21 was Eress-fitted into the taper hole 11
noan cenvi T enmEntYLBe BEPRRTS (BHPR AR & SCrEWweRdra nute. and
r.pip.21 y alsp b fitted into the taper hole
o8 pRiPs fulliag noushy aiavblnaritne Bipciand @ slip-ors
.n.thi.s cas by the_shrinkage of the I ens when
prf08art e Bl M Eh A EPRLSt SFCUCENEerafBe FPRCERCIn Lens

cLH ERBL19°64" BLY aP§: EhESY shaking.

[Brief Description of the Drawings)

[o076]

[Fig.l] Fig.l is a block diagram showing the whole
structure of spectacles to which a holding structure of a
spectacle lens of an embodiment of the present invention is
applied, and Fig.1lA is a view showing the spectacles viewed
from above, and Fig.1B is a front view of the spectacles.

[Fig.z] Fig.zisanenlargedviewshowingafirstexample

of a lens holding structure part in the spectacles of Fig.1.

[Fig.B] Fig.3 is én enlarged view of a second example
of the lens holding structure part in the spectacles of Fig.1l.
(Fig.4] Fig.4 are views showing a relatiohship between
taper pins and taper holes in the holding structure of the
spectacle lenses, Fig.4A is a view showing a state before

pressjfitting the taper pin into the taper hole, Fig.4B is a

36



R

[0073] In addition, in the above-described

enbodi nents, although rotation is prevented by the

nmeans (such as a rotation preventive pin 22)

different fromthe taper pin 21, it also is possible

to formthe section of the taper pininto a

non-rotational shape such as an elliptic shape or a

pol ygonal shape, so that the taper pin itself has a

function to prevent the rotation. [00741 Also, in the
viaewvehdesingi Bedtehbodfent preabtiidtighnighehet appexpipin into

21 is press-fitted into the surface of the lens of 35
thadapmpachate e aln@nBig 04 Ciits a siaksshgobsy bl Bot®e relationship

constitute the holding structure of the spectacle
iheasstatehaftehepraperfpihinglthe pepex- biht.ed i nto

the edge surfaces 10a and 10b of the spectacle |ens

10. [|IIriusts) &ligAmphie ebipliahnglt 0 10076¥s AF 8@3@ddiedin which

above, according to the present invention, wthout
thsitrapec hodiesgarenbersed U Fhi S iscaeye@ndomabutievathowing

extra parts such as a bush, a cylindrical pin, and a
asltiggefih wipielenlowerpiol e ist hadesiapd &ist.BECEHI£ seidtf.onal

spectacle lens can surely be held w thout shaking.
vierisitoesgra pthiage din tvhéchbr ahenheyer [WAI&]id Figikhed into

Fig.1 is a block diagram showi ng the whole structure
aofappechatees to which a holding structure of a

[Fig.6) Figs.6A toFig.6D are views showing irregularity
means formed respectively on the surfaces of the taper pins.

[Fig.7] Figs.7A to Fig.7C are views showing the taper
pins made different in lengths. '

[Fig.8] Fig.8 are explanatory views concerning the
orientations of the taper pins, wherein Fig.8A is a sectional
view showing an example of press-fitting the pin in a spherical
centerdirectionofalens, andFig.8Bisasectional viewshowing
an example of press-fitting the pin in a direction shifted from
the spherical center direction of the lens.

[Fig. 9] ¥Fig.9 are explanatory views of a press-fitting
method of the taper pins, wherein Fig.9A is a sectional view
of the state before press-fitting the taper pin, and Fig.9B
is a sectional view showing the state at the time of completing
the press-fitting of the taper pin.

[Fig. 10] Fig.1l0 are explanatory views of rotation
preventive means in the holding structure of the spectacle lens,

wherein Fig.l10A is a view showing an example of laterally
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spectacl e | ens of an enbodi nent of the present

invention is applied, and Fig.lAis a view show ng

the spectacles viewed fromabove, and Fig.1Bis a

front view of the spectacles. [Fig.2] Fig. 2 is an

enl arged view showng a first exanple of a lens

hol ding structure part in the spectacles of Fig.1l.

[Fig.3] Fig.3 is an enlarged view of a second exanpl e

of the lens holding structure part in the spectacles
aptahiging. twbFpb¥ns4lafd OF fig ALEB Vi V6 BN dHbwing an example

rel ati onshi p between taper pins and taper holes in
ofheehtlidbngyshiwahyiagokhkhewospagkacl e | enses, Fig. 4A

is a view showng a state before press-fitting the

taper piigintp mihe t1pee Pobes s'ﬂ_cgﬂf'rﬁ%lo%rér 8Ra¥b8Ws of the

showing a state after press-fitting the taper pin into
rbhattapeprbokatigadmbads ,4@hkTedn FaY . INAIRG A de¥iGRctive

relationship in a state after press-fitting the taper
view, hhidgrigl1EBgisSaareocaxpkaeat.ory views of a

process in which the taper holes are fornmed, Fig. 5A

I's a skeidong) Mgge.uﬁhwan@e:%pﬁc@&% R} Ghoril iy &urther

hole is made, and Fig. 5B is a sectional view show ng
oahefraggampleho€hthbe rb@wttoRobeevenftifies RGNt 0 a

taper hole. [Fig. 6] Figs. 6Ato Fig. 6D are views

showi nfrigt @9yl @higt. 13 "BeSofREFEAASRRAIME! ¥i8Pst B® the
surfaces of the taper pins. [Fig.7] Figs.7Ato Fig.7C

oaientaeWsnshafthg taped ppes , whiehe iferieg 0l 84 ey ik showing
l engths. [Fig.8] Fig.8 are explanatory views

anoasampilegoffhpressi-€atatingnthef plifie inApdke Ripherical center
wherein Fig. 8A is a sectiona

direction of a lens, and Fig.13B is a sectional view showing
an example of press-fitting the pin-in a direction shifted from
the spherical center direction of the lens.

(Fig.14] Fig.1l4 is a perspective view showing further
other example of the rotation preventive means.

[Fig.lS] Fig.l5 are other explanatory views of the
press-fitting method of the taper pins, wherein Fig.15A is a
sectional view showing a state before press-fitting the taper
pin,andFig.lSBisasectionalviewshowingastateofcompleting

the press-fitting of the taper pin.

[Description of the Signs and Numerals)

{o077]

1 SPECTACLES
4 ENDPIECE (LENS HOLDING MEMBER)
5 BRIDGE (LENS HOLDING MEMBER)

10 SPECTACLE LENS
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vi ew show ng an exanple of press-fitting the pinin a
spherical <center direction of a lens, and Fig. 8B is
a sectional view showing an exanple of press-fitting
the pinin a direction shifted from the spherica
center direction of the lens. [Fig.91 Fig.9 are

expl anatory views of a press-fitting nethod of the
taper pins, wherein Fig.9A is a sectional view of the
state before press-fitting the taper pin, and Fig.9B
1i0& ,a 19&ct | OBRGEVEURFALDBW ng the state at the tinme of
conpleting the press-fitting of the taper pin.

1IFi g. TBPER OLE are expl anatory views of rotation
preventive neans in the holding structure of the
1gpect 8@Ne INSERTIOWhEOREN Fi g. 10A is a view showi ng an
exanple of laterally 37 arranging two pins, and

1Bi g. 1BBCESS&Dv GB@O¥EOW ng an exanple of vertically
arranging the two pins. [Fig.111 Fig.11 are views
2dhowi B§PBRh@INexanpl es of the rotation preventive
nmeans, wherein Fig.11A is a perspective view, and

2R g. 1RBTAY'IGNf PREVENTEWE [PENg. 121 Fig. 12 is a

per spective view showi ng further other exanple of the
rotation preventive neans. [Fig.13) Fig.13 are other
explanatory views of the orientations of the taper
pins, wherein Fig. 13A is aview showi ng an exanple of
press-fitting the pin in the spherical center
direction of a lens, and Fig.13B is a sectional view
showi ng an exanple of press-fitting the pinin a
direction shifted from the spherical center direction
of the |ens.
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(Fig.141 Fig. 14 is a perspective view showi ng further

ot her exanple of the rotation preventive neans.

[Fig.15] Fig.15 are other explanatory views of the

press-fitting nethod of the taper pins, wherein

Fig.15A is a sectional view showing a state before

press-fitting the taper pin, and Fig. 15Bis a

sectional view showing a state of conpleting the

ress-fitting of the taper pin. [Description of the
giegms @hdtivumoaimdnt ] @Q&adms SPECTACLES 4 ENDPI ECE
LENS HOLDI NG MEMBER) 5 BRI DGE (LENS HOLDI NG MEMBER)
HRECTACLE LENS 38 10A, 10B EDGE SURFACE 11 TAPER

HOLE 12 PI N I NSERTI ON HOLE 15 RECESSED GROOVE 21

TAPERA PhN122 ngORATH G WPREVERT la/Es Pebltacte3A dianappiied to

the Docunent) Claims [Caim1ll A holding structure of
specpacies| ef |ensindpsls ¢égpeq whpretiachesapér pin MLpFrovided

type, wherein a taper pin is provided
projecting on a lens holding member for holding the spectacle
lens, a taper hole having a taper of approximately the same
size as the taper pin is provided on the spectacle lens, the
taper pin is directly press-fitted into the taper hole, and
by the press-contact between an inner circumferential surface
of the taper hole and an outer circumferential surface of the

taper pin, the spectacle lens is held.

[ciaim 2]
The spectacle lens holding structure according to claim
1, wherein the taper hole is bored in a thickness direction
of the lens, and the taper pin is press-fitted thereinto in

the thickness direction of the spectacle lens.

[ciaim 3]

The spectacle lens holding structure according to either
bftheclaﬂnlorclamnz,whereinirregularitymeansisprovided
on at least either of an outer circumferential surface of the
taper pin or an inner circumferential surface of the taper hole,
so as to increase an engagement force in a slip-off direction
of the taper pin when both surfaces are brought into

press-contact with each other.
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projecting on a | ens holding nenber for hol ding the
spectacle lens, a taper hole having a taper of
approximately the sanme size as the taper pin iIs
provi ded on the spectacle lens, the taper pinis
directly press-fitted into the taper hole, and by the
press-contact between an inner circunferential surface
of the taper hole and an outer circunferential surface
of the taper pin, the spectacle lens is held. [Claim
21 The spectacle lens holding structure according to
Elain1 wherein the taper hole is bored in a
Glaknesks direction of the lens, and the taper pinis
press-fitted thereinto in the thickness direction of
t he spbétReetaehs 19rg hiohddngThsrupsurachochbeding to claim
hol di ng structure according to either of the claim1l
3or REEPAN2thahbrEeaul AFOEY| Beany heamdndt Himishiedirftace or
at least either of an outer circunferential surface of
at petingbiniphrswriage iprevrided amit@reonitar sirftarfegfential
the taper hole, so as to increase an engagenent force
spgface| pf- dhe drpe&t P8R of the taper pin when both
surfaces are brought into press-contact with each
other. 40 [C aim 41 The spectacle | ens hol di ng
tructure according to claim 3, wherein the
¢labmiBrity nmeans is a mat finish surface or a satin
finish surface provided on the outer circunferentia
sur f aéBeofPemkaehpekerys olding structure according to claim

3, wherein the irregularity means are grooves provided on the
outer circumferential surface of the taper pin along the

circumferential direction.

[claim 6]
The spectacle lens holding structure according to any
one of the claims 1 to 5, wherein the size of the taper is set

in a range of 1/25 to 1/100.

[claim 7]
The spectécle lens holding structure according to any
one of the claims 1 to 6, wherein the taper pin has a mark fixed
thereon to specify a predetermined press-fitting amount into

the taper hole of the spectacle lens.

[claim 8]

The spectacle lens holding structure according to any
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[Claimb5] The spectacle | ens holding structure
according to claim 3, wherein the irregularity nmeans
are grooves provided on the outer circunferenti al
surface of the taper pin along the circunferentia
direction. [Caim6l The spectacle | ens hol ding
structure according to any one of the clains 1 to 5,
wherein the size of the taper is set in a range of
1/25 to 1/100. [Caim 71 The spectacle | ens hol di ng
o13¢ raft thiee caadaisdilnfo t D, ameraine oottt icimipare ventd & means
wherein the taper pin has a mark fixed thereon to
ispeoiviided Poeddiec amn e ldiessméinbersarmihnobetspetoacliddens,
taper hole of the spectacle lens. [Caim8) The
thpeoitati®rn pnevantdivagnedn siprevenadogy thagdimainye rétation
one of the clains 1 to 7, wherein a rotation
ofirehve tapexr pdanand $hpr bapdedhbde ihea |srstddidiinghe taper
menbers and the spectacle lens, the rotation
ppnevenprees ABhhtefdr entat thg thperehaflleve rotati on of
the taper pin and the taper hole in a state that the
taper pinis press-fitted into the taper hole. [Claim
9) The spectacle lens holding structure according to
bdizdim o, wherein as the rotation preventive neans,
the rotation preventive pin separate fromthe taper
pi n | Bherapedasd:lz denst hndding structure according to claim

8, wherein as the rotation preventive means, the rotation
preventivepinseparate fromthe taperpinisprovidedprojecting
on the lens holding member, and a pin insertion hole separate
from the taper hole is bored in the spectacle lens, thereby
inserting the rotation preventive pin into the pin insertion
hole to prevent the relative rotation of the taper pin and the

taper hole.

{claim 10]
The spectacle lens holding structure according to claim
9, wherein the rotation preventive pin and the taper pin are
parallelly arranged with a specified distance, and the pin
insertion hole and the taper hole are parallelly arranged with

a specified distance.

[claim 11]
The spectacle lens holding structure according to claim

10, wherein the distance between the taper pin and the rotation

42



AT,

on the lens holding nenber, and a pin insertion hole
separate fromthe taper hole is bored in the
spectacle lens, thereby inserting the rotation
preventive pin into the pin insertion hole to prevent
the relative rotation of the taper pin and the taper
hole. [Caim 10) The spectacle | ens holding structure
according to claim 9, wherein the rotation preventive
pin and the taper pin are parallelly arranged with a
pPeeentied gint asceetabd bBeopbmm bEsSabbiven hol e and
the taper hole are parallelly arranged with a
speci fied distance. [Claimill The spectacle |ens
hol di ng structure according to claim 10, wherein the
ftsdamcezbet ween the taper pin and the rotation 42
preventive pin is set to be 0.5mm or above. Caiml121
The spretspdcetdens lkaldhpgdingustvaetaceoadtogding to claim
claim 9, wherein the taper pin is press-fitted into
9{ whéapen theetapeor asin Nd rdsnse strdd@cimd dHxe taper hole
spectacle lens, and the rotation preventive pinis
bonedrirethe niem & ferpPade iofsEiié ispedieicl berd, dnd the rotation
edge surface of the spectacle lens. [Claim13) The
pspechadlve bensibolmsagted rlctdrthagoin dingediianholdored
of the clains 9 to 12, wherein the rotation preventive
ipi the addet barfacei pfetheospketacaee lansanged havi ng a
slight space

[ci1aim 13)

The spectacle lens holding structure according to any

one of the claims 9 to 12, wherein the rotation preventive pin

and the pin insertion hole are arranged having a slight space

therebetween.

[claim 14]
The spectacle lens holding structure according to claim
8 having the rotation preventive means inwhich a recessed groove
is formed on the spectacle lens, and a part of the lens holding

member is fitted into the recessed groove.

[claim 15]
The lens holding structure according to any one of the
claims 1 to 14, wherein the taper pin is press-fitted into the
taper hole in a sate that an adhesive is preliminarily injected

into the taper hole.
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t herebetween. [Cl aim 141 The spectacle | ens holding
structure according to claim 8 having the rotation
preventive neans in which a recessed groove is forned
on the spectacle lens, and a part of the |ens hol ding
menber is fitted into the recessed groove. [C ai m 15)
The I ens hol ding structure according to any one of the
claims 1 to 14, wherein the taper pin is press-fitted
into the taper hole in a sate that an adhesive is
prelimnarily injected into the taper hole. 43 [Caim
16) A repair nethod of a holding structure of a
mcl@l |ens according to any one of the clains 1
to 15, which is a nethod for repairing a | oosened
rel at Roneheprboetibed ofeathpddingoktrandutree otfapespeiatacle
and repairing danmage/ nodification of the taper hole,
lepaperspndingntecanygoael pfuitber ediadmsntlo tichd St,apédrich is a
hole fromwhich the taper pin is taken out; in this
methed, Lengepaing nthe Tegmangd redatilos shdpebepiveenntele taper
for repair only halfway into the taper hole to secure
hglesknpghthephepernpandanderepadiripgt lamaget/wedd fiilvation of
taper hole and the taper pin; under such a condition,
thel babag bhéel i goingrieshg:to be cured; and

injecting a liquid resin into the taper hole from which
the taper pin is taken out:

in this state, inserting the taper pin or the taper pin
made for repair only halfway into the taper hole to secure a
slight space in a diameter direction between the taper hole
and the taper pin;

under such a condition, allowing the liquid resin to.be
cured; and

press-fitting the taper pin thereinto, or after taking
out the taper pin made for repair only, press-fitting the taper

pin thereinto.

[ciaim 17]
Spectacles having the holding structure of the spectacle
lens according to any one of the claims 1 to 15 which is used
forafixedpart of endpiece of a spectacle frame and the spectacle

lens, and a fixed part of a bridge and the spectacle lens.

{claim 18)
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press-fitting the taper pin thereinto, or after taking

out the taper pin nmade for repair only, press-fitting

the taper pin thereinto. [Caim 171 Spectacl es having

the hol ding structure of the spectacle |ens according

to any one of the clains 1 to 15 which is used for a
fixed part of endpiece of a spectacle frane and the
spectacle lens, and a fixed part of a bridge and the
spectacle lens. [Claim181 44 A spectacle franme using

t he dpegpaetaclensyanali vgingt rihe uspeatacigi nens hayjding
one of the clainms 1 to 15. 45

structure according to any one of the claims 1 to 15.
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