1 Title of the Invention: Device for Centering Circular Menbers and
Coating Device Having the Sane 5 Technical Field: [0001] This
invention relates to a device for centering circular nenbers having
a coating, that is capable of applying, for exanple, a photochromc
coating onto such | enses as spectacle 10 | enses maintaining a high

quality, fpdha 5@a{5@glﬁ@gﬁ £oaving the same. Background Art:
[0002] 15 A photochrom c substance is a material that changes col or

upon the irradiR8Vre WotHCendk ingKd nshidiegchenhe s sabd Caatd nohBsvace

property of revf@g‘sirp% YeHhadgidg its structure depending upon the
presence of ultravio rays and of varying absorption spectrum

This is the property of a substance; i.e., if an 20 isoner is

i rradisat efloMhtcd] ofte i @ particular wavel ength, a sinple chencal
substance reversibly forms an i somer having a different absorption

spectrum [8%%L hnot her isoner thus formed exhibits the color of the

initial isomer mponiRekAgibaatethis tbrd adivakeds E@nlt'eQ%IgO ﬁ@&i@ff

wavel ength. 25 The | enses of the photochrom c spectacles a e ones
that uti | TFEeFe BAGRG 13 €A% pHhde hrorrapaterol appihyxm, for

out door S,eﬁéT@I@OtaOPth%ﬁrgﬁQ%t @@éesn@r&lw rsaﬂfratl%ﬁs\édst As! g@@étacle
contalnln ultravio rays such as sunlight and, therefore,

| ensé RIS a@\}@itér}n&n@oﬁcﬁl% B2 1EE YnoprRA & %ﬁ@r@sgéylcsohwmge
indoors m@@geg&ﬂ@ye is noirradiation of light, the colors fade and
the | enses work as ordinary transparent spectacles. [0003] The
photochrom ¢ spectacles are produced by applying a photocurable
coati ng sl did@ur®mAining a photochrom c 35 substance (hereinafter
often cal ] ed photochrom c coating 2 solution) onto the surfaces of
the I enseld curing the coating

15 A photochromic substance is a material that changes color
upon the irradiation with light. The photochromic substance
has a property of reversibly changing its structure depending
upon the presence of ultraviolet rays and of varying absorption
spectrum. This is the property of a substance; i.e., if an

20 isomer is irradiated with light of a particular wavelength, a
simple chemical substance reversibly forms an isomer having a
different absorption spectrum. The another isomer thus formed
exhibits the coler of the initial isomer upon being heated or
irradiated with light of another wavelength.

25 The lenses of the photochromic spectacles are the ones
that utilize the property of the photochromic material. 1In the
outdoors, the photochromic spectacles are irradiated with light
containing ultraviolet rays such as sunlight and, therefore,
the lenses quickly develop a color so as to work as sunglasses.

30 Inthe indoors where there is no irradiation of light, the colors
fade and the lenses work as ordinary transparent spectacles.
[0003]

The photochromic spectacles are produced by applying a
photocurable cecating solution containing a photochromic

35 substance (hereinafter often called photochromic coating



%

solution. The coating operation is, for exanple, carried out
according to a procedure as shown in&ig. 13. Namely, an operator
sets the lenses to a lens-setting 5 portion. Here, the |enses are
set at their central portions to predeterm ned positions of the

| ens-setting portion. A neasuring process measures the thickness of

the | ense r f e e xt,, [Lner-coati
process a%p?ungl&me On%loang}'r’gc%%gg |ar?teg o# %?L %o%e%%g% nhazc{geﬁ%gstﬁ]ref ﬁggggng
and a dryfafuadopr o@élsas cerités gt hgepatnen toatiog es@imgtliegn cheorfiedmoat

pri mer cg@&aﬂgm?t\ @@oesogpaeé@&r 03-15 L@Q?‘Pﬁ%ﬁsagppiées a

phot ochrom ¢ coating solution on ens surtaces. "The lenses to
whi ch the phot dEml c aoaRenp iyt Wdton e appises tare mﬂlS'ESE"Htlng

UV-i 1 rsadi @41 00opr 06253 Waele %Q%e@ah gcgggﬁge %ﬁeﬁgaggﬂgr % ﬁ?oﬁﬁé

i rradi at ed vvlt UV so ds toO ecure there ormap
coati ng, E@doredetembied peodiions I@J‘hs’@m al@nssfaeﬂsitamg eplorblranl ers

Kbty DA A SlorRe s ARRALALYS  AORH T8 e d AN foePhe

illustrate a cen ering a starting 1ens (Tens o
bei ng coaqwle%@fdélﬂ eenmgs.j i HeroR a piclmetescea pang pofodeseckppl akes

221 havi n&pﬁ:l?{iérrvégat§HPf%&@{oﬁ%rﬁfoclﬂﬁteelgggp&ff'?égg T%%'H 'éa(%lrylng
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upperOsi deroftth Phied the Hﬂf@’@ﬁkr p-‘Ffmt‘elsﬂQZiﬂlsti@’n rfttngf@rlepapeldrlmer

portions gdstappeda P‘P&'btt'o%srom LRcd® i %a%) elssb%pgﬁ %5 hed |ater

are also collectively ref erre to as ste porti that are
arr anged PRe&eGh=ami ¢ @A ke |5‘rPJdb‘m,<§ht<?11feO fme cesnersmgtades. | diwe

15. The S&ﬁﬂﬂﬁgtQph%hQﬁﬁt%eabﬁoEBFHEQmﬁe Bestih sBEH@Eoﬁols p%%}led

circunferential shapes of sizes o | enses 1 are

centeri ngf % IRHs & 2 Wl 1rafiatek®r RINGRAM Vﬂ'pﬁlteb the et ethzonacge

di angger rders of f rans e,.lo
b S BP aPh i e anli ok O TP MR !

| over eddd TP EPIToASPRPt e Hor PBHE cxpABL NBdGe! Shet ﬁenbabedspn@dutt
the | ensesdnsds 41 (GUHAEr Mid L d he shBPRet AL QNS off 0 A5 10

nmeet the sizes
apparatus.

[0004]

20 Fig. 14 and rig. 15 illustrate a jig 202 for centering
a starting lens (lens of before being coated). The centering
Jig 202 includes a pair of block plates 221 having a curved
surface of an arcuate shape in the central portion thereof
maintaining a gap as viewed on a plane from the upper side. Each

25 of the block plates 221 is forming stepped portions d(stepped
portions dl to d5 that will be described later are also
collectively referred to as stepped portions d) that are
arranged like a stairway and in concentric for centering the
lens 15. The stepped portions d are formed to meet the outer

30 circumferential shapes of sizes of the lenses 15, and are
capable of centering a lens of a small diameter through up to
a lens of a large diameter in order of the stepped portion di
on the lowermost side to d2 d3, d4 up to dS.

The centering work is conducted by bringing the lower edge

35 portions of the lenses 15 (edges on the back side of the lenses)



of the lenses 15, whereby the |l enses 15 are positioned at their
centers. The positioning by the centeting jig 202 serves as a
reference for centering the lenses 15 in the subsequent works. 5 The
| enses 15 are placed by hand on the stepped portions d of the
centering jig 202. [0005] A centering rod 222 of a circular shape in

d h
por 11 ons 16 COM TR Pl a1 CHTHeA BPAEAS 2AT > Gariert s 7252

is erect eazlfmhtehlehseen]ds,paman:ebyf alhe Ngrywmle, aaachdsi tsioresd atgeteir

t hat the centra sition of t.he g)en §r| n 1(_od.222.i.s hB ag/reerrent
with the OIS dP% RESIEASPNTEN: LBRsCUM EoL08. I tHoROAoNPATS Chas
centering lrecﬁei‘aﬁcapfoat henlteman;‘:'jttpé deedeanth postlié @lme:cteaﬁjetnl‘tewdﬁks

st epped tlon d i su Y, e e rtlon of the enterln
rod 2(22' e IR ﬁr?ga iﬁegalﬁyrb}é '}%\%g 0§ INEPPS orgﬁanisn a
transvers@eﬂmm&em@ayﬁu;lﬁgz‘at novi ng device that is not shown. The
above ceng(%dz%}g jig has been disclosed in the follow ng patent

docurnent 10 Pat ent docunent 1. Japanese Unexani ned Patent
Publ i cati on JP-AA2008r17569d 21X swflaosmreubiartshmpmimrttrimveﬂrs@od:EﬁBs

t hat the I 6] T, [l 202
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centering rod 222. The centering rod 222 can be moved up and
down, and in a transverse direction by using a moving device
that is not shown. The above centering jig has been disclosed
in the following patent document 1.

20 Patent document 1: Japanese Unexamined Patent
Publication JP-A-2007-175697

Disclosure of the Invention:
Problems that the Invention is to Solve:
25 [0006]

The centering jig 202 according to the patent document
1 is forming stepped portions dl to d5 that meet any diameters
of the starting lenses. When the stepped portions d and the
lens diameters are in agreement, the centers of the lenses 15

30 meet the center of the centering rod 222.

The lenses are put to the centering because of the reason
that the rotational speed of the lenses and spreading the
coating scolution in the radial direction are determined in the
primer-coating process and the photochromic-coating process

35 depending upon the height of the lenses and the gradient of the



[0007] In practice, however, there are | enses having a nunber 5 of
ki nds of dianmeters, and nmany | enses db not neet the dianeters of the
stepped portions dl to d5. The | enses that do not neet the dianeters
of the stepped portions d are held in the stepped portions d that
are | arger than the dianeters of the | enses, and the oper at or

e ualizes bet n th outer circ erence 10 of t ens 15 and
tﬂe arc of gStaerb Scﬁg"}er?tar‘i’oétq‘t e ptc a&ée 566 én ot RACEBHEEP
t he Iens.oﬂon\leaelenééle aibev@evriamtl@di. centering nethod requires a
skilled CFQ@@LHQ wor k technol ogy by the operator as well as an

i ncreased unt of work. Therefore, the coating apparatus nust be
attended by a ski Igmdtlicepéroateorer ,anthea churen leasksi hakeeayi Befumbee.

It can be Qutrived f.0 el.ectricall ter | enses i nQ,
howevgr rranfnéiesn%g Lansd E&@?%Q“@ﬂ&’i?ﬁ?ﬁsf no&dﬁ‘?‘?%llél%ﬁenal?ﬂ%ters
| enses. The tﬁ'reesenpplenlvgmrtmnnwasl aoe @l i $hedldzzﬁ\sa$ emaf ddheot2fleet
above cir ;ances, OVIdeS device for cen i rcul ar
nenber s c;%aglt e@fs??y SEEPPS Pﬂjéjcfr??ﬁ are %‘Eir%e]rq% gﬁcﬂtﬁgped
| enses wipdwoutorcauditig it rae:aja\alrcg@rt cnhlaeacmme dianpkexs afidthRechahksg,
devi ce hay h ans for Vi n bl ens 008] In
or der toaaaﬂ(ﬂiggéeo Iaani? ug/gjl(za% %aa |cee%"b£§eé’ e@r?hﬁ“&’%‘?ﬁﬁ? Fe
nenbéPs off tthe ﬂ:eesehﬁ arrd/emal @ncmmh&ceseppadfmﬂtm nenaer at bempt
hol di ng ci I er 0_.hol di n er ng a ortion far
centeri ngé(%ﬁyeé%en et a??scgrgfe‘%h%h%lﬁ%% ar r%“’r?ﬁ’err’(éc}% Ten Sy Bt Ql
t he frontcestoer argl mee tdiogt eegparesoa Slorllf@:dad:amgetxﬁmg:wmrul 'aechﬁmbegy
to the c ear. side; the centerln por t
%ﬂ@%f&éﬂ&p PN AP L€ S| 08 oL 08y CELEIT NG POLLL ON

havi ng a semcir I on O a gliven
portion dfherdef et &thOpbmgc&pISara‘mmm@tabm arttem@eqi)duy aoskidled

fPSﬁ?géh%ée%eto&ﬁpte [ onﬁ{”%ereo &g%ﬁﬁ:i&ﬂl{ rig cE@ang: gst\r/]\net h the
back- and-f ort h Idi raegt iken @fntrived to electrically center the lenses
using, however, many sensors and complex operation for
contrelling the lenses.
The present invention was accomplished in view of the
20 above circumstances, and provides a device for centering
circular members capable of easily centering the circular
members such as lenses without causing the device to become

complex, and a coating device having the same.

25 Means for Solving the Problems:
[0008]
In order to achieve the above object, a device for
centering circular members of the present invention comprises:
a holding member for holding circular members, the
30 holding member having a portion for centering the center axis
of the circular member (e.g., lens) on the front side and a chute
portion for feeding the circular member to the centering portion
on the rear side;
the centering portion having a semicircular portion of

35 a given radius, a front end portion of the centering portion
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t he hol di ng nmenber; and 5 the hol di ng nenber being provided with lift
freans which so tilts the hol ding nmenber that the semicircul ar
portion side becones |ow and the chute portion side becones high,
and the holding nmenber being so tilted that the circular nenber is
transferred fromthe chute portion to the limting portion of 10 the

centering 1 Qn, JAccqr.din .the_.present. pnvention, further, .the
seni ci rchggﬁ%}égt? g‘r%?n%ocﬁqweggéﬁtlgﬁ ﬁérps&??% o7 r%jestcgﬁ%lgd" pﬁéﬁ%ilf)’ﬁls
| i ke a stafrwmy chaviuigrdhemiee erds thereqshingeid-obe fhelideaidorskttdereof
toward th e jde.ih.a r fqrmng.a 15 ur.al i t.y _of .t he
seni ci rcuﬁ%?ego{r? is‘%'nglﬁﬁtc%ﬂggg r‘i’“g‘,zht%ee RS %@rrtt?loffl%%ﬁg’ltﬁ&n of
cont i nuoushy hotdiudgfmenbéot hamdd positions of the arcuate portions

of the semcir £ t . £, .Qn the rear .
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front 30 LWL pbseelan PArihen cehtehe ngepoetring porticenfermpostepped

t her eof , a i t P i
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of the circul ar i . L )
up to the chute portion on the rear side, and limiting portions

are formed at the front end portions of the stepped portions
20 of the centering portion so as to specify the center positions
of the circular members in the right-and-left direction which
is at right angles with the back-and-forth direction of the
holding member. This embodiment makes it possible to attain
the centering of a plurality of circular members having
25  different diameters more accurately and continuously.

The device for centering circular members includes a
handling device for moving the circular member that is
transferred to the limiting portion of the centering portion,
wherein a groove is formed penetrating up and down from a front

30 end position of the centering portion to a center portion
thereof, and an end of an adsorbing portion of the handling
device that supports the bottom surface of the circular member
moves up from under the centering portion, passes through the
groove, and hands the circular member fromthe centering portion

35 over to the adsorbing portion of the handling device.



menber in the back-and-forth direction thereof fromthe size 5 of
the circular nmenber that has been input in advance. The device for
centering circular nmenbers, further, has a circular nenber-neasuring
device for measuring the dianmeter of the circular nmenber handed over
to the adsorbing portion of the handling device, and decides the

center position. of e, 1 ular nenber in. -and-forth
direction thergro ?é%nqe‘pl val ue ocfe%{f%rlrf%r rr%%‘glu?% %&?ﬂ% CJ?IP%M ar
nmenber - mebsudtl hgg dev1ce in ¢het deVied bpraceomErohgportmuharand the

menbers, &ﬁ&ﬁ r&l V;}S OHPQQS{dSQ”t}?S 9e§f@£tfﬁe9 PRLET LRl cfher 2. 6o3ted
l ens. 15 device Tor centering circ mberd can be-uSed tor a
coati ng dm@mb%mtinuthﬂﬂhﬁph%ﬁnd1ﬁﬂrhntdlnem$lkacéhha@bdgfmpwatue enze
spi nnigng gdev. [ t e r apply
a phofbcu?gb#%gc%ggé%gyggﬁéﬁé%ﬁngg P H%e %%%%rféﬁu#aﬁﬁ Q%?a?%g | ens
held on the spiTird Wgvdes fer Q@ntﬁrthe cloatu ey denitee;s t ferther, has

phot ocur abl g éﬁﬂﬂkﬁ?ﬁeﬁBEQt %su%ﬁﬁgb8e919QQﬁ%§QE%@u.JgﬁfEh%g?i?geter

sol ution, ens can

f or med. Aofrr&thﬁo@mf:Uétaﬁramﬁmlngrth@@@wmﬂmgootheladaﬂmlmmmoni nf
the righteandsd @i gl r&é‘&i? D, thes egl it hend né@ﬁ'{:éxgg?8§f§iog5 £ the
devi ce for centering - circu nenbers conprisin ding Renber
havi A§ a pbrevwbnr framizentisy |trhl@ blae:kc@nﬁerfoaxmd@ﬁ:et:héoncthembaf from

nmenmber ony Rﬁ%Lﬂig%t éﬂ@té?qn@b§@yé§1HPEk'0@1%8B1£?¢Hé Lﬁgﬁguring

circul ar e centering portion on the rear
cent er i ngdgo¥e¢ on having a semicircular portion of a glven 30 radi us,

a front end porff %é)fdéﬁecé:%ﬁrd&%%{ﬁ%%ga{]ﬂp%elﬁo% n trr{e

portion for specifying the center positio circu er in
t he ri ghtChirilar meghed Cagnbaha cPt# 8t ey matghni ahdlcs a\/\pphteﬁelens

back4and-forth did getien afr tc@%t%@ﬁgneueﬁmf £iantne el die 9

menber is so tilted that the centering portion becones ow so t
the circud gPafdnpelieplee &drar hehds Hdhachane o Lol éaq:@lé@cr:mnupwerd

chute pordi ansgoMA;H dé\ﬁc&%ﬂ%@%ﬁﬁp@?f&'% s?&glst E'ﬁecll!érﬁ:é“ ah gegher
IS brought into confact with [T mting ion of t ecenter|ng
portion t%P apply a photocurable coat:mg solutlon onto the upper surface

of the lens held on the spinning device.

20 In the coating device, the photocurable coating solution
can be a photochromic coating solution, and the lens can be a
lens on which a primer layer is formed.

A method of attaining the centering of circular members
in the right-and-left direction thereof of the invention uses

25 a device for centering circular members comprising a holding
member having a portion for centering the center axis of the
circular member on the front side and a chute portion for feeding
the circular member to the centering portion on the rear side,
the centering portion having a semicircular portion of a given

30 radius, a front end portion of the centering portion forming
a limiting portion for specifying the center position of the
circular member in the right-and-left direction which is at
right angles with the back-and-forth direction of the holding
member, wherein the holding member is so tilted that the

35 centeringportion becomes low so that the circular member placed



specify the center position of the circular nenber in the 5
fight-and-left direction thereof. In the nethod of centering circular
nmenbers, the center position of the circular nmenber in the
back-and-forth direction thereof is determ ned by the operation of a
control portion fron1 a relationship between the size of the circular

menber ne e 0 f the lim
por 1o PRa, e sRRE RS B Ie TP R RBuEE 755 L0 dqiBh oy e
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o he e EINGHOAAMIERE REAAY 80 SRIDAABAIHE RO fiEY 68+ 20

and the ci er-neasu eV|c neasures a Ien
from t he @enthke %&x%umrtm@nmt eamtﬂagtm@op%tuh@ boe suppoftingethe

circyulkar SBAberat %éﬂfé@@%kméﬁgdftfﬁ |2} ghgec&wﬁgoa&qh o keRoth h%?&ﬁﬁlﬂg
fromthe center axis of the centerlng rod to t ot end
l ens in tHe E&ép’e‘u&ﬁa—m%@ﬁrcﬁmﬁt@ hae?mﬁrﬁm@@ralgs @B kihgt cdncular

the cent afeiosi tooncd B&e: & I SulAicaBahes imetbr8 back-and-forth
direction froma difference between the |engths, and attains the

center positiortloEheMeiiod ol femitd clprrdersngrbene, theehandhing

means controlled by the control portion is moved to the

20 centering portion, the portion for supporting the circular
member of the handling means is moved to just under the center
position of the circular member in the right-and-left direction
thereof, the portion for supporting the circular member is moved
up so that the portion for supporting the circular member

25 supports the center position of the circular member in the right
and-left direction on the bottom surface side thereof, the
portion for supporting the circular member is moved to the
circular member-measuring device to hand the circular member
over to a centering rod of the circular member-measuring device,

30 and the circular member-measuring device measures a length {S)
of from the center axis of the centering rod to the one end of
the circular member in the back-and-forth direction and a length
(T} of from the center axis of the centering rod to the other
end of the lens in the back-and-forth direction, determines a

35 deviation of the center position of the circular member in the



5 [0009] According to the present invention, provision is nade of a
hol di ng nmenber for holding the circul@ar nenber, the holding nenber
having a portion for centering the center axis of the circular
menber on the front side and a chute portion for feeding 10 the
circular menber to the centering portion on the rear side, the

centerin tion sem ar_po n_ havi a gi rad|
the seni g%’g%[ﬁlg?d g ﬁ%ﬁilfr&c %’p‘b‘%g ‘{)]U{#’ét)‘?%%cef ngweg %ﬁ}

havi ng di angt et’sainmrda&@gnteﬁnpcb@jati@medsfstld@ ciﬁmaldrtfﬁémbéﬁer
side in a manner to forma plurality of 15 semicircular portions in
concentric, the stepped portions are continuously fornmed from both
end posi tEbhscos ¢hetlae clatentpoiti ons of the semcircular portions
up to the[§gg§f portion on the rear side, limting portions are

r

for rre& at ont end portions of the stepped portions of the
centering portilkrcendiily & tbhe gpecidnt tihoenedar, pbsifiisﬁ)ﬁﬁ Joé mald@ of

anal es- i Arand Rt Epg e fdpuSle F RN Moty remberldfhe
hol di ng m@mlb@r haviprov ged taidrh fladf tcem&aen&n\gmthle senttletrt axtibeof the
hol di ng R%hb%@ex§ HEQ&&&H%%EHB G&ign % ones IO¥/$ ing

the 25 ch e por%l on si ecorres Aha th |ng
tiltéd thahe td‘.te:cmlta(xumambﬂenberthes cemmm pdrtnom ¢hehechukar side,

i Th f
port 1 on {8 be LB Ao PET 4 80.0F LR CSTLAELIG RO R Ther 5Egch
the time Ifaﬁlm;tentté"ra regertine. meuleud mmmfsrmnstaﬁpbd §bnt1iened11ke

i t
oot abl i atbc VA G o OO L b YR G i o i
in the co=vwawrd a@p@rmw sl tive «oemet etrrseléo?ana QelurzlSHé)(r)a?zlfn
t
o ot Don TERbi LB U I8 ABNEERcoh R PE U K apo R RER s 3B iR
of the | mnwm ofarnedtef avileet cgnd qeos erions td cThe catanate
nenber s %ofﬂ%ﬂsﬂ‘(ﬁn%hgns&?@bg’ %?lag ﬁ%f@ﬂ?ﬁ%hﬁﬁj & Laet Ehu@%%%ﬁ?gn

to the present | nvention
on the rear side, llmltlng'portlons are formed at the front end

portions of the stepped portions of the centering portion so
20 as to specify the center positions of the circular members in
the right-and-left direction which is at right angles with the
back-and-forth direction of the holding member, the holding
member is provided with lift means which so tilts the holding
member that the semicircular portion side becomes low and the
25 chute portion side becomes high, and the holding member is so
tilted that the circular member is transferred from the chute
portion to the limiting portion of the centering portion.
Therefore, the operator is allowed to save work for centering
the lenses, and the time for centering the circular members can
30 Dbe shortened.

Upeon shortening the working time, two coating systems can
be established in using the device for centering the circular
members in the coating apparatus, and the coated lenses can be
mass—~produced. In coating the lenses, in particular, the

35 coating solution is applied and is cured while holding the



5 center positions of the circular nmenbers in the right-and-Ileft
direction can be sinply determ ned. Therefore, the invention can be
applied to any other devices that work to attain the centering of
the center axes of the circular nmenbers in addition to the devices
for coating lenses. 10 Brief Description of the Drawi ngs: [0010]

[Fig. 1] | I | sche [ illystratin whol e . coating
devi ce ac{::;é)}:rvgleJlrgl)gl'(’il ?f)y%ﬁwsen%gd?ﬁn%ngg%%g?he j?hnevree?#?ro% atq% eif‘flg(?e %tmf s a
front vi eventeniedrti acinenber memnbenwdafi time uhntvenhioangedibitshe

coating dgvi . B ig. 3] is a view of a holding nmenber for

hol di ng tﬁ%égﬁ?gﬁigﬁgdn%%%%§£%bconnndation unit of Fig. 2, wherein A
is a plan viewAwofordiendobding pressat amded ien a flvadher, eat tikersdot he
20 [ Fieg. j js ' ldi re Fi __IFig. 5]
Ais & ncrenedr RS B RS e HBERE s Biaferats g
2 is tilteétregien agpebspetnply deéeernined st dtheraflveres &hkensvéestion
pl aced on chut ! o) h di ng: i S, Sl and,. C

is a pers%%%t$€g éa%%?@?h%n%o$t|%% %%%%§$§g§ﬁakfgﬁrkst§n&gtalg the
hori zont aterterng pEi ghe feniteraaptaw ivileevcifr ca llzarmémnngreevi géd{ vion

second syb-CRLrger; heans raégggggg {&ddbe coating device of Fig. 1.
I a ar e

[Fig. 7] Is a plan view o circu er-nmeasuring device 1in the
coat HAg device shown in Fig. 1. 30 [Fig. 8] is a side view of the

circul ar @@ﬂ@prD§§5§&5ﬂfghcg¥jgﬁé_555&{§quating devi ce shown in Fig.

1. [Fig. 9] shows a laser projection portion and a receiving portion
of the ci t¢@ &t nenber-neasuring device shown in Fig. 8, wherein A

'S a persperdve view ol dn Y ALe YBRGE. LN orL 16, S0 L0Mh S UPROLS1 80
no lens is in a nmeasuring area, B Is a perspective 1 view of a
state whef@HHY (@NEre MLeYed uppor tamerbodiment of nthhelmeentiong
areagsandifi¢ 23 DPLSPEGHE R ol 8 PE; o8l akeredhier & ABnfdaRAC o of
the lens Is 1n the neasuring area. Fig. 101 1s a plan view o e

| aser precandsd por thloh eerting device of Fig. 1.

[Fig. 3] is a view of a holding member for holding the circular
member accommodation unit of Fig. 2, wherein A is a plan view
of the holding member and B is a back view thereof.

20 [Fig. 4] is a side view of the holding member of Fig. 2.
[Fig. 5] A is a perspective view of a state where the holding
member of Fig. 2 is tilted, B is a perspective view of a state
where a lens is placed on a chute portion of the holding member
and is slid, and C is a perspective view of the holding member

25 which is in a horizontal state.

[Fig. 6] is a plan view of a handling device (or second
sub—carrier means) arranged in the coating device of Fig. 1.
[Fig. 7} is a plan view of a circular member-measuring device
in the coating device shown in Fig. 1.

30 [Fig. 8] is a side view of the circular member-measuring device
in the coating device shown in Fig. 1.

[Fig. 9] shows a laser projection portion and a receiving
portion of the circular member-measuring device shown in Fig.
8, wherein A is a perspective view of a state where a centering

35 rod supporting no lens is in a measuring area, B is a perspective



5 the receiving portion of the circular menber-mnmeasuring device

Shown in Fig. 8 in a state where thelfear end side of the lens in a
direction in which it noves is passing through the neasuring area.
[Fig. 11] is a side view of the circular nmenber-neasuring device 10
in a state where the centers of the lens and the centering rod are
deviated. [Fig. 12]_is_a front view of an ultraviolet ray irradiation
chanber a?&%ﬁgaé ?Lsgéiﬁ/V??Eﬁﬁ%ﬁ?(ﬁ?ﬁﬁﬁﬁ%Qﬂ1Qﬂd ﬁP@POfFlnPFPgieT§]l§s
a flowchait théustasiihyg eaypacedyr € 0 a dér ghottochs o o ﬁiffl?l B@ate

ntional hol din

t hod. i 1 .S ..a cti:ve,vi ew of .a con
menber 1 Br8ksi dh LRARGBEETRACLEVERY, ShnE 48 LRTYER ReRRLr IRbERRLa) )
is a fronfFigewiol ihea phammtionalf hdledilagerephereckdonhpbdicdignt had

ci rcular j 4 i 20 ription of Referenc .
Nuer a1 6: PEROOTTT - SRa g et hochS ol TarT e NraRBar Meai e vice
portion $Dowensn (Rigcdl an aestbeErg w2122 tdier caharenéndiste ceftter dgns
por L1 on 208 TEREEr Sl B LT BbuS L P Soh L o 11 WD BFPLaR B BRPEr AR
eccentricaram 29 coil spring 31 handling device 45 circul ar nenber

cupor, ki3 58 3440508 P9 Pt POLLUE Ll SR, ey

for Ga&rrying @Qatchehkemeebheorentér§ @Fl2he lens and the centering rod
are deviated.
[Fig. 12] is a front view of an ultraviolet ray irradiation
chamber arranged in a UV irradiation portion of Fig. 1.
[Fig. 13] is a flowchart illustrating a procedure of a

15 photochromic-coating method.

[Fig. 14] is a perspective view of a conventional holding member
for holding the circular member accommodation unit.
[Fig. 15] is a front view of the conventional heolding member
for holding the circular member accommodation unit.

20 Description of Reference Numerals:

[0011}
1 coating device
3 circular member-measuring portion
10 lens (circular member)
25 22 circular member-centering device

25a to 25f holding members
27a centering portion
27b chute portion
27c penetration groove
30 27d limiting portion
28 circular eccentric cam
29 coil spring
31 handling device
45 circular member support unit

35 45c¢ adsorbing portion (portion for supporting circular



An enbodi ment of the invention will now be described with reference
to the drawi ngs as an exanple of usiAd a preferred coating device.
In this specification, the X-axis direction of the coating device of
Fig. 1 is regarded to be the direction 10 of width of the coating
device, the Y-axis direction is regarded to be the back-and-forth
dlrectlonmé@bégg |on opposite to the arrow of Y-axis is regarded to
be the fr Srde) , and the Z-axis direction (direction

per pendi cdBar tolihel sumiemse nfmempering) déiiigee 1) is regarded to be

t he up-and-down direction. Further, 15 the foll ow ng description
deals with a case of using the device for coating |enses and,

t her ef or eBesheMede cibarCaenbors ut ttee Inwemtiom: correspond to the
startgng @@fgf A body la of the coating device 1 shown in Fig. 1is
formng a coating |line which conprises a circular nenber-neasuring
20 portion-3 foin eERodinggtide tdisapeventioe witldr npHdgre e*@s;cq:abew vithe

descri bedré?éfémll:@ @&tﬁé ddhif rfgd %E gﬁmﬁg)er@?SH&iﬂﬁe p;g %gPred

includes a circu er-neasuri ng evil ce
portion 5coatingpisiinea g ﬁbﬁSs@pawémcahmn,thbesxaamagdimtmn

prepare a,figyst cbatc%gfgé@%@? wfos@la!gt i%ﬁ ééaggga%% EHQrafp?@{er

coating, a dry e undried priner coa
the fi0r stof h’tlélﬂill?le@% ahe gralieg del"élﬁ’@:t@@ﬁ'eﬁaﬁé @18@@'@1@1 uﬁtneemndacﬂe

broduct | R0hdaNBaaxtisa PELERIG LAGL 1 @UBNOLOCH BEx098' LAG:ne

portion 7 for applying a photochrom c coating otocuring
coati ng sHTIRV oh) Y 3K onis 1eeardedhe bmfcéﬁrﬁmrat glpineddmd lthrsZ taxis

prepare ajfhbEd; oh NEA and,%?mgguggﬂgﬁcgﬁang: Paving s"’lﬁfwro%daaggr(w

phot ochromni ¢ coatlng, Irradiation portions 8a an

i rradi at iR pdrt Lenee@rdent to badike upg afide dowiy dirgeeinedi aferther,
prodyet |ens f\entlfa)damgt Qe SHEEpt D6 layaqrsegleﬂog QGRL08F G, £97f kRE ééviee

obtain a product |lens, along the flow of operation for coating 1
the | ensekOr v tdost L ARSEF NG s themetivgie, pheve e la ¥ membegisr &0l *@he

menber f af Seel B6n NS PUIHHY o T fﬂé&ﬂ{f%}gsééle third
i nternedi ate product lens, and with a produ circul ar nenber

fal se-pl aci ng poPPABHaref ftde ?%@Eén‘ﬁldﬁérlﬁ‘@ 1 &gyl &l g -51 Lengorming

a coating line which comprises a circular member-measuring
20 portion.3 for measuring the shape of the starting lens (as will
be described later in detail, the circular member-measuring
portion includes a circular member-measuring device 48), a
primer-coating portion 5 for applying a primer solution onto
the starting lens to prepare a first intermediate product lens
25 having an undried primer coating, a drying portion 6 for drying
the undried primer coating of the first intermediate product
lens to prepare a second intermediate product lens having a dry
primer coating, a photochromic~coating portion 7 for applying
a photochromic coating solution (photocuring coating solution)
30 onto the second intermediate product lens to prepare a third
intermediate product lens having an uncured photochromic
coating, and two UV irradiation portions 8a and 8b (UV
irradiation portions 8) for irradiating the third intermediate
product lens with UV to cure the uncured photochromic coating

35 to obtain aproduct lens, along the flow of operation for coating



[0013] Among them the prinmer-coating portion 5, drying portion 6,
phot ochromi c-coating portion 7, and W¥ irradiation portions 8a and
8b in this enbodinent, are furnished with coating lines 10 conprising
two coating systens A and B surrounding inmaginary lines in the
drawing. It is desired that the prinmer-coating portions 5 and

phot ochr o ng rtlon .7 _are the ch s _ i ndepe t from
each ot he{rﬁ]g f%ﬁ‘% R tgﬁr_‘per (e %o W i ?]{)Tr%é’oerfdl tpircfﬁ “”sfd? t®d
for the coarcuganarrenﬂmaséalsa pashing pdﬂ:iche% fdva fadrse - plaiaroa,ng bae
starting roduct ens.,. second interpe

pr oduct I%ﬁgéd th 419 mé ]t‘e%re |a% eucptPO(fucsi alnedn'né‘r 5RadpPoader I%ﬁgcgiﬁﬁd
for the II&ﬁs}esr|ﬂaltﬁte-palmﬁmgrpntritdned7ﬁaﬂms.fal]mset—lpdafallrigmhlegproduct
descrigptipn,.these 20 lenses are sinply referred to as |enses.

[ 0014] The coat i ng device 1 has a circular nenber-feeding portion 2
arranged B80B3bosition upstream of the coating Ii ne in the device

body. The ci rc%.ﬁ; or ere_the
| enses are place ‘5@? %lg% Ijea%r?gf [)Clr#a(r)rcre;rn?gg ﬂot dcﬁgg’m% %%5%’%8?
and serves, @@O&Wlﬁ@ﬁmgspmtngn 'k,hentiéﬁées'rauatatam ]pcDEpI'aole
out side t hees ?}ﬁ-r f o @g&) edin r

i's, usual y,aqgir“ragnb% |nse e%% flmgg%t'hée{ﬂ 21%/1?%% or (% %eggiagéplgh%%g
for éfsy opuwpnisbrd 30vd\cadid ngpeysttems Bt ang Eesuredundlngcxmgermhg

degree Of% 1fd £ADESE 1L 4H1% éﬂthEe Loy g??&&ngh£€n§ﬁ3h9¥% ege églng

pr event oreign matters such as dudt “From adherrn e 5urTaces
of the |m@som)$ Sond n@0§9ph§@@scot0ﬁh&nigm@wmmaﬂeam Gdhecthéeinses

in the st c. in %}ﬁ%@gck e FOra A fiss, byt Rﬁ%?ﬁth?% Lﬁanﬁurﬁf'dfwe

wal | of t ng portlon
device 1 ¢<§1<%ﬂ|f1’€ml@%d0%ﬁ rﬁvs}rtebibémrn@h(ﬂ oviakgndooan2hba secr 1naea§zhngf
the hensegdder@ismbdom the exterior. [0015] Wien used for the above

| ens-coating device 1, the 5 circular nmenber-centering device 22 of
t he invention idere, thestartlnglens first intermediate product lens,

second intermediate product lens, third intermediate product

lens and product lens stand for the lenses in the

above-mentioned modes. In the following description, these
20 lenses are simply referred to as lenses.

[0014]

The coating device 1 has a circular member-feeding
portion 2 arranged at a position upstream of the coating line
in the device body. The circular member-feeding portion 2 is

25 a place where the lenses are placed walting for being primer-
and photochromic-coated, and serves as a stock yard for storing
the lenses that are prepared outside the device. Therefore,
the circular member-feeding portion 2 is, usually, arranged in
front of the device or by the side thereof for easy operation

30 by the operator. It is desired to increase the degree of
cleanness in the device for coating lenses in order to prevent
foreign matters such as dust from adhering on the surfaces of
the lenses or on the surfaces of the intermediate product lenses
in the steps of the coating line. For this purpose, the front

35 side wall of the circular member-feeding portion 2 in the



arranged in the circul ar nenber-feeding portion 2. That is, the
Circular menber-feeding portion 2 islprovided with the circular
menber - centering device 22 and a handling device 31 for carrying the
| ens (circular nmenber) fromthe circular 10 nenber-centering device
22 to the circul ar nenber-nmeasuring portion 3 equipped with the

circul ar nenper-neasuring.device, 48. In the present, inventiqn, n
The' cent ef BT ihAd B 01 Scarobbiedatith ety oBerari rasapa feor 2 1a
circul ar fenbeirceimeriing 1dbsdevilcer?dh fihem hangl éxge vt ce 31 is
not neceszgﬂ}l’)\c/ required, and the circul ar nenber-centering device 22
only may ice for the need. However, in case the center of the

| ens 10 cannot Wi acsmd afed yridetadyovendeeriy-ddeet ioig cddairce 1, the
menber--cent eri devi ce 22 onl) it is desired that.the circular
oo, contEriTEr SRS Enr ORI [RURRT ot | el S TR Tl g
devi ce 3latmwanged in ddm radlrqudrand aember-feleddes phetdioncal.arThat is,

menber - e, rin evice 48 for asuring. the, di aneter. of . the

Crroul ar aner Soul e ol SledBi ol A ST i i the
ci rcul ar oenelrar menber taokcanidid advicdi 2@ctnona Rénf0046] ddwhce 31
circul ar -cent eri.n evices. 22 are disposed.in the circular
menber - f e’ggdgﬁcgg‘%rgﬁﬂg%ntl}giﬂe?%eg%%% q%agr Vit )1 f%%v&hher nCJFIf%H gr
The @&0r cuhembemeriznteeintierdeng a2 T eso Z2herayl rdel ait spasesrbetagu f1xed
to the coatjng deyice .l or, may.be. of 30 the cartridge type.and .
i sposed B o of hbEse Ty ErBacheat op Tebeb et cieyice
When det atthably di sposed, it is desired that the circul ar

menber - cent eri i are i sposed at . predeterm 0sitio
of the circul aﬁ%rrg%eéf%sé% chnlgmfoeon(rjﬁllcgnrf 76y B}B Vi |ﬁegranfgg%n§ﬁ{ls 15
gui des orcdrhde 35chirktelThist estbmed dheshe piedel ermerdok posenieniahg

L4 58! SAGEI 0L oo JRIELA DO RS, Sl KSRl BL R S e
devi ce 3landidre tdieilleguhgmberricenteenngr dryidevigesn2? mae Suffice
di sposed fcﬂ: %h@i %@Qdm%%vetﬂeiﬂpféﬂé‘%‘é' c?érll@egr %%O{:.hg]iaeﬂss 10 cannot
be accurately determined by the circular member-centering
device 22 only, it is desired that the circular member-centering
20 device of the invention includes the handling device 31 having
a control portion or includes the circular member-measuring
device 48 for measuring the diameter of the circular member in
order to specify the center position of the circular member in
the back-~and-forth direction.
25 [0016]
Two circular member-centering devices 22 are disposed in
the circular member-feeding portion 2 in the coating device 1
shown in Fig. 1. The circular member-centering devices 22 may
be disposed being fixed to the coating device 1 or may be of
30 the cartridge type and disposed so as to be detachably attached
to the coating device 1. When detachably disposed, it is
desired that the circular member-centering devices 22 are
disposed at predetermined positions of the circular
member-feeding portion 2 by providing attachment guides or the

35 1like. This establishes a predetermined positional



opened to place the I enses 10 on the circul ar nenber-centering
tevi ces 22. \Wen the circular nenberiéentering devices 22 are
det achably di sposed, on the other hand, the | enses 10 can be placed
on the circular nenber-centering devices 22 on the 10 outside of the
coating device 1. [0017] Fig. 2 is an enlarged view of the circul ar

menber-centerin evices 22 as vjewed fromthe front. The pair of
circul ar ﬁ%]n%%%‘grb %rt’r%d%'tf’eg‘ia@éjsll?@ Iﬁiﬁé’lﬂ?e3%1§l§8ﬁet§h5}38 ghBcular
t her ef or eperiher-ofeeding Ubdirt 1TBRNLE) - LoDt ke idiLe 22 ¥bhtrHE the
descri bed, Tgf. Ci r(ful ar er-centering device 22 has an outer
frame 23 YIS HYUSFR SHape which is constituted by right and |eft

| ongi t udi nal f rnanes t23a,ci231 @AndhenipRercaitth Hiowe rddviansy 25 ea f¢ anes

23c, 23d.,20 In the cirgcul ar nmenber-centering, deyice 22 ircular .
rombe . ht skt S SHIEE IS ot o HEH S Ou Ry o6 28 ois
of ten coldmpatéedeloypieterties llemsas bolsh ngeeibenl 25)mertise raceéabgeing
between the right,.,and | eft I ongitudinal franmes 23a and ,23b, t

ol di ng MG 385 ¢ RSB RAG o o2 TrRRereratta: A0 Qe itiss 42 are
i ncl udi ngdd treected Dy ndi speidaed s ctbamendthzly atndhethppdensskage, can be
hol di ng ers 25c_.and 25d at_the mddl e stage nd, hol din nbers
256 and DSIGHS (b TR RN M T o IR 1 EHE. 1 GPOERE g
hol dilig manberde 258 tEnd S ing edehicesthge are arranged as a pair in
cont act ich, however, may 30 be arranged mmintaining a gap.

[0018] Th ing nmenbers 25a to 25f are of the sane shape, and
only the one hatidi.n@ nentser 20amjdd hevdestriHedideflearing to Fig.

di rect | o SERPHAMHENE aRolE 41 " L B2 (R SRR port i on

27a having a sdifecpréul @f qiouler sembhe-erdtesidg dévonessidaps the

N s e b e A

st ai r way dawliden Tdhncent e dedorileht efMheg dikeulers mefhbethe aquirareichg

surfaces cfgvfcneegqpé?dan outer frame 23 of a square shape which is
constituted by right and left longitudinal frames 23a, 23b, and
upper and lower transverse frames 23c, 23d.

20 In the circular member-centering device 22, circular
member-holding members 25a to 25f (holding members 25a to 25f
are often collectively referred to as holding member 25) are
arranged between the right and left longitudinal frames 23a and
23b, the holding members 25a to 25f being of a three-staged

25 structure including the holding members 25a and 25b at the upper
stage, holding members 25c¢ and 25d at the middle stage, and
holding members 25e and 25f at the lower stage. In this
embodiment, the neighboring holding members 25a and 25b in each
stage are arranged as a pair in contact, which, however, may

30 be arranged maintaining a gap.

[0018]

The holding members 25a to 25f are of the same shape, and
only the one holding member 25a will be described. Referring
to Fig. 3A which is a plan view of the holding member 25a from

35 the upper direction, the holding member 25a is forming a



portion d are formed having given radii of curvature of dissimlar

di ameters. If curved surfaces of thelB8tepped portions dl to d5 are
extended, semcircles are forned having radii fromthe center point
O, making it possible to position 10 the | enses of small dianeters up
to the | enses of Iarge dianeters in order of fromthe | owest stepped
portion dl _to d2, d3 stral ghute ortion i

t,0
formed sucTRERTHY? Pé’rFtelr?&‘ Bﬁeimwmﬁe{ﬂﬁg chbveéd B ?Ja%‘éém iﬁ& ‘I?ﬁﬂ
st epped pofde Oﬂfrcﬁht S ifdw) rrectrreorza:t?emwusxk;ypbmﬁbhhmaeﬂbﬁmmg poepbead
27 to 15 the c on
ot opped BOREITE a8t TP OnPEIE: 760598 PRITSRELURIH SPFRPERY to
mat eri al aS\AsttIe@g:bdfpmnti@m dc)rar:saxsgmd adé&eta eaia&dwawnamdhénfm:eg@mnglc
d terl t h t.h {
Form Ry, steha B T RE or=RS0 i G, Far Br dner et e kP B T PBRT
t he | owerpsridect aﬂ\mﬂetf\@rmmdnamrd; g Aozror vl t@ftdzlermmm\tof

[ nvent | ony: SONEYEL, dfigo ELECU! Al MRITRELS (Al e Suld Tiglentd

centered €even ment i owhi el Thé centerlng por |on has
no steppecbpoitnoml tasdd araetarteﬁdexi),urswldjpmiepsr evedfogmétichaving

hol di ng npg?jlg{scf{'% %%ezgehle%r 85_1&?{'(5',9,[ Cﬂ’tl o1 ¢ Egsggﬁeslt.ga[ggglt%epy

portion &as ove mever £&r P ng~can bé accura
ef f edled e ﬂbase’slqmésmhlﬁr@mmras ppuroathe yeofsea o€ llaagendidoes se 0

di fferent,_di ers. scri bed cular

menber - cefit eorlﬁr%It ef?/ifcl'"el?)?rl %@ep‘rig\yi &d S\F\nef)ﬁephgg Aerdr nSlnEﬁb havf n%4

t he centenbngagﬁ%tianstwhﬁghsteppEd portuonsZ?bODiQfoﬂhedcem¢e$edgng

portion m

groove 2 peﬁgf%gp rougégﬁ?gégaégé’ g&%€?$%%%%% fé%k%lond

of the ceqhtlesr |fn>grnp@ir cpohlzuauabyt bram lhe prarttiegririse pord itome 2¢entipr to

poi ng <0. (ke Banal raliongroaye 20C1day an dih IR P 3 dfieq
down” novene or

up- and- ads i'ng portion he circu
menber - sUpPpor i9md Qﬂfmtbe m@tmppbfémarimb g Tekde od @ﬁltl@@ter\m mait@elal

descri bed,J @l &le £ 4diidd NGy PR O Gdek ddild] ng portions 27d are
formed in pair
P In the foregoing was described the centering portion

having the semicircular portion forming stepped portions of
20 which the diameters increasing from the lower side toward the
upper side. According to the present invention, however, the
circular members can be sufficiently centered even with an
embodiment in which the centering portion has no stepped portion,
as amatter of course. Upon providing the holding member having
25 the centering portion with the stepped portion as described
above, however, the centering can be accurately effected at the
time of treating a plurality of circular members of different
diameters.
Described below is the circular member-centering device
30 provided with the holding member having the centering portion
with stepped portions.
[0018]
The centering portion 27a of the holding member 25a is
forming a penetration groove 27c¢ that penetrates through up and

35 down from the front end of the centering portion 27a up to a



for the stepped portions dl to d5, but a reference nuneral is
attached to only one pair of limtindéportions in Fig. 3A and a
reference nuneral is attached to only one limting portion in Fig.
4) to which the side surface of the lens 10 cone in contact, 10 are
formed in a portion where the stepped portions dl to d5 of the

hol di ng i n ect _the penetr tio roove 27c at the fr
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shaft 28th®ffrert c¢rduwpesiberentric cam28 is coupled to a rotary
shaf t of ;_p@]jzse not or though not shown. [0021] The circul ar
eccentrlc cam28 is so arranged that, inits 35 initial state, the
st epped portioRaferginhé&ohBiyzoht élhepbgiltillog ngmbend 2FmEndvish are

d
down i TR S P S AT L APANEAP S SRR I 1080
is, the sk @}H}’é’dlﬁgbﬁl ofrained 2ire dwd Ay viemesupBert sshsaftt i 26 e’dhat
fromits hasizan adhétﬂc?e thatsddiss fi{]rpé‘feéfs' ®e fA LG $PRAA 4, &

portion d becones By rotating t
circular eccentrlc cam 28 1s arranged nearly at a central

position under the bottom surface of the holding member 25a in
20 the back-and-forth direction thereof, and a rotary shaft 28a
of the circular eccentric cam 28 is rotatably supported by the
right and left side frames 23a and 23b. The rotary eccentric
cam 28 supports the holding member 25a together with the support
shaft 26. An upper end of a coil spring 29 is attached to the
25 rear end side of the holding member 25a, and a lower end of the
coil spring 29 is attached to a spring-attaching plate 29a that
is supported by the right and left longitudinal plates 23a and
23b. The coil spring 29 is arranged in a state of being pulled,
and is urging the rear end side of the holding member 25a toward
30 the circular eccentric cam 28 at all times. The rotary shaft
28a of the circular eccentric cam 28 is coupled to a rotary shaft
of a pulse motor though not shown.
[0021]
The circular eccentric cam 28 is so arranged that, in its

35 initial state, the steppedportion is at the horizontal position



circular eccentric cam 28 once, the stepped portion d can be

feturned back to the initial horizontdal position. As another nethod

t hough not shown, an auxiliary nenber capable of noving up and down
is attached to the lower end portion 10 of the hol ding nenber on the
side of the chute portion, and is noved up and down to tilt the

hol di ng n.25 apd to return_.it_back to the horizontal .position.
' s ety PRt T iy F e heivh 8 4B BF diteg Rore 1R B
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hol di ng | di ers 25c,
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rrenbers)a%)a t ieé bg?lfocvuygfﬂ%g d:ar-ceg ea?‘it%géﬁ ev%%gtshezlz&g??%?]é#ﬁélrﬁy?ﬁe
hori 26nt abf tdie botldonganeberion ttre gpdends dove aiutecpiogriont, asd is
al | oned i i e i for, drjyvi t he shandli evi
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whi ch at itedsack Heo cldm eropiosdntiahpdsittimnsight-and-left direction

h b i4f,d f i - terj i 5
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unit 43 iRTIEFTieRterinthdlaHes ddariyn uiden 3¢ stpkovilbedcircular
member-centering device 22 as a whole and to return it back to
the horizontal position.
[0022]

20 The circular member-centering device 22 is arranged in
an aligned state so that the holding members 25a, 25c, 25e and
25b, 25d, 25f arranged up and down are in concentric about the
center axis, and that the holding members 25a, 25b of the upper
stage, holding members 25c, 25d of the middle stage and holding

25 members 25e, 25f of the lower stage arranged in the transverse
direction possess the same horizontal positions. Upon
arranging a plurality of lenses (circular members) on the
circular member-centering devices 22 straight in the horizontal
direction and/or in the up-and-down direction, it is allowed

30 to simplify the mechanism for driving the handling device 31
at the time of taking out the lenses 10 (circular members) of
which at least the center positions in the right-and-left
direction have been specified from the circular
member-centering device 22.

35 (0023]



with the circul ar nmenber-supporting unit 45 that noves back and
forth in the back-and-forth directi odBand noves up and down in the
up- and-down direction (an imaginary line in Fig. 6 is a side view of
the circular nmenber-supporting unit 45). 10 The circul ar

menber - supporting unit 45 has at its end an adsorbing portion 45c

for supporting h bot.t om _surf ace of the ..l en ,

portion 45c m)v%s oé)tlggu AEEFPNG S qudﬁl% v&ﬁ&egft hgﬁ'leeg‘ %é,mg
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Fig. 7 andiEﬁgghW8sel Hisercatent helTloe reldde umienb#T - imqsmvi@ediewitﬁ 48

di sposgd 1.Lbg 124kt 20, YRR TEASyL LG, peLLi on 3. 4 The, clreyl A,

menber- rreasurl Feceive ens
devi ce 31wand tfdiat:eccglahen@mear simpertofng baittehs thatompvesrisa et alny
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t he one ehbesup}@mi ddven ¥iarcsigni e umkgind@yt binddnoFhgr cehd sisdele
t her eof e ke e fal se-pl aci ng
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studded pins 58d, and can be han over to, receiv
centeri ngPY®d &7athy hﬁ@@lh@gtﬁ%vi@¢s%1plaC|ng portlon 58 up and
down. Thergepiering 5 rod 57a can be rotated being driven by a pul se

not or 54b.
Fig. 7 and Fig. 8 illustrate the circular

member-measuring device 48 disposed in the circular
20 member-measuring portion 3. The circular member-measuring
device 48 receives the lens 10 from the handling device 31 and
detects the outer shape of the lens 10 or, concretely, detects
the diameter, curvature and height thereof.
The circular member-measuring device 48 has a base plate
25 54a that moves from the one end side of the Y-axis guide unit
49 to the other end side thereof in the lengthwise direction.
A circular member false-placing portion 58 is attached to the
base plate 54a for false-placing the lens 10 thereon.
The false-placing portion 58 can be moved up and down by
30  an air cylinder 58a. Four studded pins 58d are erected on the
upper surface of the circular member support plate 58c. The
circular member support plate 58c can be moved up and down by
driving the air cylinder 58a. The studded pins 58d are arranged
in a square shape, and at the central portion thereof is arranged

35 the center of the centering rod 57a.



On both sides of the circul ar nenber-nmeasuring device 48, a |aser
projection portion 60 is provided onl8ne side and a | aser receiving
portion 61 is provided on the other side. If a |laser beamis
projected fromthe |aser projection portion 60 toward 10 the | aser
receiving portion 61, the |l aser beamis received by the | aser
receiving portign 61. [0025] ot h sides ,of e, circu
nmenber - neasur i n%l%g\?fl E8489 ro%‘r’gﬁo%{lia SRiRf rg@a{:ﬁg kiyagé‘:r"tp?rliﬁ 8Befsn
portion 687is ’m‘reo\llededlo Knrobeopkasedeoranthe hEuBa&drpiﬁseﬂad N@nd can
portion ovi Qn t he her Sld bei garr onded to

e, rfrpé ed q’ ]?% &l TR et Plam1s f°|dor?1t71ah8y

| aser projéction por |on 60" prDOJ
| aser propetny ctmepﬁalseﬂp]s@ciwa:rcd:ttm bésgy andcddwi ng Tiher tenhebing

he | Vi ti 1.

Lhe ) 3PETcBEA) SchECHL UPH Med N L85 951065 4 10, BOTLL oMbl 30,

centering rod Kyfab(JSDWIEﬁQS siiafhg cwmcuﬁalrgnerhlwr m@aameﬂngmréwmmedsh
i ght tect the

curvatur & TAoraRt afer Gl bR 1l SO BRI R or b e sl Al o T aehE

center posemmm poh dloen 61 1105 momdteldeobad‘ne @mdhefcosiﬁedl retta basean

be corre [ f t i ter t.he n
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structure.y,d Thfa@éf)rfecéﬂ? I{goILJ) ncgn déefcrl ption deals wth the one

coating systemaA 1."First main carrier nmeans 62 is
arranged [¢0Z%e fi rst mai n carrl er portion 4a of the coating device

1. An arm 63 i g, gisRas soeftéwe t:'f'&%hlg?'rﬁ'erﬁ?édf'xﬁéa&?ﬂﬁ %?eaﬁl agglo

slide in 35 the X-axis direction, to rotate and to expan
cont r act .aAsP@Wnhandtier Shablie 64 gayr ponriectédnt poahiendhast poovbfled

the agm a t t., 4 ]lj%nq QSidhl r
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projection portion 60 toward the laser receiving portion 61,
the laser beam is received by the laser receiving portion 61.
20 Referring to Figs. 9A to C, the lens 10 is fixed to the
end of the centering rod 57a (support shaft) which is then
rotated and moved straight tomove the lens 10 into the measuring
area a to detect the curvature, height and diameter {(outer
diameter) of the lens 10. The center position of the lens 10
25 in the back-and-forth direction can be correctly determined
from the value of diameter of the lens 10.
[0026]
The coating process line of the coating device 1 of this
embodiment includes coating systems A and B which are of the
30 same structure. Therefore, the following description deals
with the one coating system A only shown in Fig. 1.
First main carrier means 62 is arranged in the first main
carrier portion 4a of the coating device 1. An arm 63 is
disposed on the first main carrier means 62 so as to slide in

35 the X-axis direction, to rotate and to expand and contract. A



expansi on and contraction of the arm63 and the turn of the handover
hand 64. The handover hand 64 can reefive the lens 10 fromthe

fal se-placing portion 58 of the lens or circular nenber-neasuring
device 48, and can carry the lens 10 to the 10 priner-coating
portion 5, drying portion 6, photochrom c-coating portion 7 and

circul ar f -pj acin ortiaon _74_in this order. 27] In
the pri negg]ggg{'?ﬁgﬁ%%?t#)or%%c%ﬁ%v%:ttie% EPg?P 18 Pt 193 Ci%%%ﬁ&é‘éc@a
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[ 0028] 1 1g: 1, e drydn rti o ' he ,coat i.ng
devi ce ﬁ%@@%‘?ﬁéﬁ%ﬁ%}%@ %%‘bjf%%tyés’e%vrgpftsana%ﬁ@;cy? r%lep(QJLretnlsor%ra %6 £8f
dryi d§ t heriees;ceading irerthen | 2nsdivifgroarpiedeber mi ned period of
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phot ochrom c- coat1 ng devi ce or applyrng a photocurabl'é  coating
sol uti on fa2lge-phietEpont torodd i iy Bolsiteodyr. The 35

phot ochropgpgygpating device 86 is provided with a spin shaft 21 85
for rotatably supporting the lens 10. Upon being rotated by the spin
shaft 85, the [Hehdhr0 Prdmegaiced tiinch pord ighiotboshoom én Eogti Ag there

sol utison. 14 aisholRd ke 1M8E-LO8: PHOTRENAMS €821 400 B 1 18510
sectionalized from ot her Eprtlons a IS SO constructe sto
ing solution. The primer-coating device 65

with a primer coa
is provided with a rotary spin shaft 78 capable of supporting
the lens 10. Upon being rotated by the spin shaft 78, the lens
10 is coated with the primer coating solution. The handover
20 hand 64 is capable of handing the lens 10 over to, or receiving
the lens 10 from, the spin shaft 78, and carries the lens 10
coated with the primer coating solution to the drying portion
6 shown in Fig. 1.
It is desired that the primer-coating portion 5 is
25 sectionalized from other portions and is so constructed as to
adjust the temperature and humidity therein.
[0028]
As shown in Fig. 1, the drying portion 6 in the coating
device 1 has studded pins 6a that serve as a placing portion
30 for drying the lens, and dries the lens 10 for a predetermined
period of time.
The photochromic—~coating portion 7 is provided with a
photochromic-coating device 86 for applying a photocurable
coating solution (e.g., photochromic coating solution). The

35 photochromic-coating device 86 is provided with a spin shaft



adj ust the tenperature and humdity therein. As shown in Fig. 1,
$econd main carrier neans 67 is arrdaged in the second main carrier
portion 4b of the coating device 1. The arm 63 sane as that of the
first main carrier 10 nmeans 62 is disposed on the second main carrier
means 67, and a handover hand 64 is connected to an end portion of

the arm . Jhe seco mai_n _car,r.ier ans 67 -hands over the | ens, 10
by di spos?%gf?’\ﬁer ste““nts&1 osnuq%oértclil}%tﬁqger rlrm&r% “f aﬁggpp]ggépﬂgrotated
portion 7dy the siven WMaifitr $8j ahieobeporitli bag Ba,edBbithAntheophbhechbomic
product cij al se-placing portion 72 on which the

pr oduct |%%§H%§55§?§99kaﬁing been coated is to be fal se-plated.
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accommodatdgy) chamber 96 to introduce N2 into the circular menber 5

accommodat i on chanber 96, and N2 is exhausted through a gas
Fig. 12 illustrates a UV device 70 disposed in the UV

irradiation portions 8a and 8b shown in Fig. 1. The UV device
20 70 is provided with an ultraviolet ray irradiation chamber 93
which has a light-shielding cover 93a arranged on the outer side,
a heat-insulating member 93b arranged on the inside of the
light-shielding cover 93a, and an exhaust duct 93c connected
thereto. A UV unit 94 is arranged in the ultraviolet ray
25 irradiation chamber 93, and a UV lamp 95 is arranged in the UV
unit 94. A circular member accommodation chamber 96 made of
a stainless steel is arranged under the UV device 70. The
circular member accommodation chamber 96 has a stage 97 disposed
at the lower portion thereof and accommodates the spin shaft
30 97a. The spin shaft 97a is rotatably supported on the stage
97 that can move up and down. When the stage 97 is arranged
at the elevated position, the spin shaft 97a is accommodated
in the circular member accommodation chamber 96. At the
descended position of the stage 97, the lens is handed over.
35 [C030]



exhaust port 99 provided at a | ower part of the circul ar nenber
acconmodat i on chanber 96. The circul @2 nenber accommobdati on chanber
96 is surrounded by a cooling pipe 96b wound |like a coil. A w ndow
10 96¢ nmade of a borosilicate glass for transmtting UV rays may be
provi ded at an upper part of the circular nenber accommodation

chanber 96, an i 6a, 96 e of. a.quartz l.ass nmay be
arranged over g}?]\églyu%%\é?nﬁhe %wlnsgo%g%?ccél[rb cepd: ESET g Ph8Tabbe
circul ar spihbeshafht 87angodeucketBe, lehhelOir cill gas nbeddrsocanddeis
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scattering and BHoherirgprlar thenker f aceswoddat her ¢leaslesr 9&uis her,

t hough nog,, fi-agk ref .pl.age,. C vided .in the.
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concretel w th the photochrom c coating so on requires a 35
| ong peridPd¥) time for curing the coating solution by the UV 23

devi ge. Here, hgweuehy ﬁhe%évn% %mﬂwwe%e@-ée%%gpfﬁeﬂge 22

treated by using the Circular er-centering device e reseht
i nvent i or:he Hel {OA kR itenlent ¢an domseddit edcenteredcr iPedidbaovs;

too, exhididgrafed Y ed41183f i1 FARARKLIAY 978 LAA3BL provided in
the circular member accommodation chamber 96 so that the
plurality of lenses can be simultaneously irradiated with
20 ultraviolet rays. In this case, the lenses are supported at
the ends of the spin shafts 97a and are irradiated with the
ultraviolet rays while rotating the spin shafts 97a. Here, it
is desired to provide the circular member accommodation chamber
96 with a partitioning plate to prevent the coating solution
25 from scattering and adhering on the surfaces of other lenses.
Further, though not diagramed, a reflector plate can be
provided in the circular member accommodation chamber 96 so that
the lenses are efficiently irradiated with the ultraviolet rays.
In addition to providing the reflector plate, the interior of
30  the circular member accommodation chamber 96 may be specularly
machined (inclusive of the stage 97) for efficient irradiation
with the ultraviolet rays.
The lens coated with the photocuring coating solution or,
concretely, with the photochromic coating solution requires a

35 long period of time for curing the ceocating solution by the UV



Next, the lenses 10 treated by the UV device 70 are carried by
Second main carrier means 67 to prodadt circular nenber carrier
nmeans 72. In the coating device 1 shown in Fig. 1, a product circular
10 nmenber storage portion 9 is disposed at a position downstream of
the coating line of the device body |a. The product circular nenber
storage pqrtion 9 is not_necessarily required. The .storag ortion
9, howeve ?vf‘ﬁﬁrud'&eesr%' JIBUUERE ci e quURLES: Sgt &SE‘S&ﬁi fafs
and secondesiteaoard bgrustanshédcf oeuldr m@ém@:&h@rﬁfn@duévicércﬁﬂ ltae
menbers fromth roduct circul nber rrier nmeans. /72, tq the
broduct cPTEUPAr MERBAFLocchfiofkt ToREGRi L1975, L Theotabbhated o5
sub- carri desoeahsd Adovienctodeexhibisanen cmpeokvad twEeimeuppabilagy.
uni t @é_aigbggi of the handling device 31. 20 The coating device 1
Wi

is provid h a control device for controlling various units and
for counting theéxtnmthgsldmses $0itddtyed byeivd Y dndi deandiaxe owet ikhde

| enses 1 [ Xt, the operation he_emodj nent of the

i nventi on y2§9§§+?h%%l%eg%Ffbgﬁ.m?%“?hggf%?lBﬁﬁﬁBCEeE%FFbi?BnmﬁgbﬁFso
descri bedcabover mbéens| @hses are coated. Therefore, the circul ar
nmenbers are refertred. to as_ l.ens ut it should .be note ere that
The methat’ of HEERE AL il ugB3ER Diholih SIRYGT Do MERICEE L 0T
cent &t 30mgisert i nsrage putrdiion tedlstdi spatedialy 4 besliedsasdorhygt ream

First, th nj | 9si.n r, 2 . Fi 1) Ls_opened and the
| enses 108£&%§%é$9€%n§§€_ oggﬁﬁﬁaégﬁééggxﬁgglPd Ztﬁeéﬁxxﬁﬁglgﬁfgﬁﬁﬁf
nmenber - cent@péngs devagesp@lti@? $hosmnen feges@arahd FeguibedThelhe
di aneters 0 e . ed in _advance r
the di anct SrsgF HOEETEN, do T ohle Vel st oty ARG oA GomBlr
ci rcul ar »epdrencdensoni vyl deVd cend8sehand witbtcherdescmebed BBl Hwori n

pul o6 ot S S50 Mo Do dat e S AR E E P R bl M DBuar

eccent ri cngrape R 8zax heehoheling Henbert2s psodittedifcohaitsember
accommodation unit 75. The second sub-carrier means 73
includes the same circular member supporting unit 45 as that
of the handling device 31.

20 The coating device 1 is provided with a control device
for controlling various units and for counting the timings for
suitably receiving and handing over the lenses 10,

[0033]

Next, the operation of the embodiment of the invention

25 will be described.

In the following description as also described above, the
lenses are coated. Therefore, the circular members are
referred to as lenses but it should be noted here that the methed
of centering the circular members, i.e., determining the center

30 positions is not limited to centering the lenses only.

First, the opening/closing door 2la (see Fig. 1) is opened,
and the lenses 10 are set to the holding members 25a to 25f of
the circular member-centering devices 22, 22 shown in Fig. 2
and Fig. 5. The diameters of the lenses 10 may have been

35 measured in advance, or the diameters of the lenses 10 can be



initial position where the stepped portions are in the horizontal
State to a state where the rear end g#de of the holding menber 25 is
lifted up (see Fig. 5) so that the stepped portions d are tilted to
beconme | ower toward the front side. 10 In this state, the operator
opens the opening/closing door 2la to place the Ienses on the chute
portions 27b th are osi.tioned in fro
menber - ceRTRTYhY &’éfv}léégg 9P G Kid TP m#’%? n‘&ﬁaFHriLﬂg Cﬁ%‘éjrceeﬁﬁ that
p?{tlgns millhbeh@édcﬁgbe@em?ﬁmw P25, dﬁgael Ehe oper at or pags
attention so a e on g s ortion
navi ng the. sl TegPtARIgs Eh | HET R A Rsg e S FaBoah tHorraiadgthe
| ar ger ttmmls;é]endt@ned:mplm tdethensotlfry Ssingft t h@ga so £pples @Drdtubmrd
is tilted, the lens ed .on he chut.e ion 27 sI| es on
Lhe cant SSTHEREBETLTAh Son FTonohe RREESE L7 ontD7b LYRGUGRCT HoEs
above 20 Uebstiabtpositisn dadadte vilid $tmppmmcpmmtrmmmeara51hamh@g
st eps, aII bl to use the aldin
step. ad o TRRHED SreBBiR S ButS it e et tl o BF T PR dlgtBieo
i n cont actemp¢h 2Shes|liimttddgp Qﬁeep)cfhlgl ons sb?ﬂhpbsttl’ue csrteqbp@td pbetfooat
end porti f t t t hus
p03|t|oné% g tigf ? €g§ﬁ%?%£ he ?ehgtaég“% ed on$ %é%enterlng
porju'l_@n 27a, thfex ’C_d’lJrfI:LEltﬂt&}CCtéT& rome cEm 2 openy ot et erpenlre;/cldrrelng
POSt {107 Blod DA SLTGHLAL SRCSHRCES SAMAPCISLSUEnEA DRl RN
horizontEQQSlﬁimﬂ@d(ﬁnafndni béh$h£0c1roolarsmﬁmbatacaeuehmngz@atates
In a r r 't n
or i on 27 s s pie EBEnad {RREINE G BALTLS BETLRD Affatpg,
cent er ofmenmteeteid 10Hean,behpo<sper@’ned parwata‘dte?as:thrhesows to place
ri ght=an f I 18G4 @R & {1 0
the 3o T baTRE Bocts s EPhBROREIor R My g et hma FRsk thadibys
cones in ebemiehtamngﬁthhmmped itsiams d Fenzggeskh‘a‘n the diamétsr
of the | gr f p

. ' It#';% %@né rlé)ausgggg em%: éslr%stp%%drggff:'?.og dgget#f{&? %gle 1 ns

portion era devi ate romthe ra
of the cor( exlyoredi mn $thepsdatgopeirddog, 2Abwetédes onto the centerlng

portion 27a from the chute portion 27b. Though the above
20 description has dealt with the holding member 25 having steps,

it is also allowable to use the holding member 25 without step,

as a matter of course.

[0034]

Both sides of the lens 10 come in contact with the 1imiting

25 portions 27d positioned at the front end portions of the stepped
pertion d, and the lens 10 is, thus, positioned. In a state
where the lens 10 is fed onto the centering portion 27a, the
circular eccentric cam 28 is rotated; i.e., the position of the
circular eccentric cam 28 is returned back to the initial

30 position and the stepped portions d are placed to be horizontal.
Therefore, the lens 10, too, is maintained horizontal. In a
state where the lens 10 is transferred onto the centering
portion 27a and is limited by the limiting portion 27d, at least
the center of the lens 10 can be positioned in at least the

35 right-and-left direction {(X-axis direction in Fig. 3A). As for



the center of the lens 10 is positioned being slightly deviated from
the center axis 0. After having set #&e |enses 10, the
openi ng/ cl osi ng door 2la is closed. [0035] 10 Next, described bel ow
is a nethod of handing the |l ens from the hol ding nenber 25a over to
t he adsorbing portion of the circular nmenber supporting unit 45 in

t he handl | evi.ce 31. A _p -atj.qn 7¢. S | d in.th
centeri ngkﬂgéjtrjcisllotnl%z]in%fmt ﬁgg%l%égll%gd%%%gé?%Sgt%eeﬁgﬁcg‘fi %%r{thﬁr g&aﬁ
up 15 antiOdoeme s riomagireefneartt weht Oifie tdentoenteeriisng porfion 3274 ft she
portion b t t jnt. 0.. Thr e e ti . aroev
D76, the. CHOBTRI TG Tafi TPkl i o JR el AT ERE LB0L,8) 8 Ene
unit 45 i atepeedapdtithgnddvi def Ihesuppdnts g tthe lboist 0fh sar flaveaskd
t he | ens. ot i i t he .09
rember 255 U088 LI PR Eott BrE R bbb b bkt B nBRR L RS
can be ehptayradesi plietha besshdd icf preasdrinrg béEng evis aditdivedevipned
advance ( when, t s, di ter in_a ) 425 a
met hod of?%%asur?ngg?%gpl%%%gg?hnggggﬁéggggﬂgp%g%y%ﬁgigéﬂggﬁela’ the
circul ar apabérgrebsainagddevi 2ka48s Flesed-described below is the
met hod of[ §§Fring the lens dianeter, first, and, thereafter,
attaining the positioning in the Y-axis direction. 30 The handli ng

devi d® 31 is cdirxiol Kegdrybekebeboi igl a mediodonf hamdlinget botlesna from
surface o h i u r + DOSJ. L] hege

in the ba%ﬁ%aﬁ%iggﬁ?ﬁgﬁ?§%gt?g% %ﬁgrﬁﬁ% %ﬂgogggﬁgﬁﬁggt#%%eg%ﬁrgfy?%ﬁ
on t he vatueceiayingrarer vfppattdniemnitodbhie tHas NeewH imsndevade g3l

advance. Thus, ﬁ%'@@%%@%%g%% I\%en%fcgsiéyf&ﬁﬁé@rfﬁ.éﬂ@tf&ﬂé@&%g:

its center position _ , upon measurin e diane
of the |emgrubonn2ladvhnde hwldeviamegpen givat penesaesingxtbrougd the

cent gt of and NP1 ) (3N shenkCBRACHS TR LI &1 A 1RSI BELWesNa
the 5 neasured dianmeter of the lens 10 and the positi‘on of the
limting portion beyond the center point 0. Through the penetration

groove 27C, the adsorbing portion 45¢ of the circular member
supporting unit 45 in the handling device 31 supporting the
bottom surface of the lens. Thus, the lens 10 is easily taken

20 out from the holding member 25.

[(0036]

As for positioning in the Y-axis direction, there can be
employed either a method of measuring the lens diameter in
advance (or when the lens diameter has been known in advance)

25 or a method of measuring the lens diameter afterward by using
the circular member-measuring device 48.

First, described below is the method of measuring the lens
diameter, first, and, thereafter, attaining the positioning in
the Y-axis direction.

30 The handling device 31 isAcontrolled by the control
portion, and the bottom surface of the lens 10 is supported at
the center position thereof in the back—-and-forth direction by
the adsorbing portion 45 relying on the value of diameter of
the lens 10 that has been measured in advance. Thus, the lens

35 10 can be easily centered (determined for its center position).



portion 27d for limting the lens 10 and, therefore, the center
position of the Iens 10 can be knownZ26The devi ati on of the «center
position may be operated by using a control device that is not
shown. Based on the operated result, the adsorbing 10 portion 45c of
the circul ar nenber support unit in the handling device 31 that wll
be descrlfg Iom1in detail is so controlled as to be brought to

t he center  posi t|on (i.e., center position of the lens) of the |lens
10 in the back- mmmhlprtwpmhrmﬁﬁ$mmun¢\thajdiahéﬁﬁiimﬁotm@ ldes eby in

determ ne nt er ion thel ns. _This th t
control %p%%%gbegf%e\%r EVINA rorﬁl oyEd SHET T REYS ﬁ’ng? EQ‘glebgengét 88
all have the bame 10 caretber le‘Etmelchrfxomﬂthandeéiaoyenshﬁpt hetadsar bhag
portien I pRo unlt 45 the, .. .
handl |%ng %%lggrea%a%{f %lf tgt%ﬁe)% Hlaﬁncﬁ: srﬁttlhrrbagth%glmltlng
subsequerpost &ps. 21d1foar3rm1rtg1rtg1e:hleehen$ aa hadne)dtemﬁqm:eym theter

di anet er | eps i a ot heen rrea i
advance, E?(%seipg?rrlcﬁ t}g& | r% IO %P%n%agﬁc?"égd foIE1 tds Yout o%hdg %he
such as démper eifosmcghmaycluem&maate@tb@ ubyngsa m:g:rt‘dm]cndle&ulcar tBSt

dosor bedtT arer J=RaEhyy Hebdd off el IR ke 1 i et
port ildn 4sertodntdis cfricd anrm&be‘rm@u@@nmmmumuan s hter h&mstﬂéungd
to the 3&%&6&%‘1@%&@%@%3 H@éé%ﬂgeﬂﬁh 1% 4§ 09-3 a:ﬁelgl [ C?ﬂrg{r?ié%gd

menber - measurin to nbasure the outer s apes~o
10, such &% ttmbedbambt tcc@h@acaneeambmm (iTe t,raasﬂtelr pbeiteos

10 fromthe @ﬁﬁd &g dey 3%eﬂ§ JS(S hfncf Ul 8Ly TBIDEF 5 PP@S&'{IQ&%O%H

devi ce 48 of e next step, Cl rc ar nenber - adsor bi ng por
45c of theY tambs idigegdiione B3 tl&ir@wmtemnﬁng tige iemove gonetion of

showq), tojustever rhe R i':'l%]& s Rig %1 d.sho $g o5 ly
HEY T #34 19t b shm R 3

| ower ed. ens 10 is ace | se-pla € studde
pi ns 58d. erﬁg/lcpm\sérwh@nttﬁee %@I@Mdtqmb@ wtamealbrisa‘m ilse ssRpper t ed

on the centgrdig-rod 5 57a.

The lens 10 handed over to the adsorbing portion 45c of
the circular member supporting unit 45 of the handling device
20 31 can be treated in its form through the subsequent steps. In
carrying the lens to the next step, when the diameter of the
lens (circular member) has not been measured in advance, the
circular member can be measured for its outer shapes, such as
diameter, height, curvature, etc. by using the circular
25 member-measuring portion 3 to attain the centering. This will
be described later.
[0038]
Next, the lens 10 supported by the adsorbing portion 45c¢
of the circular member supporting unit 45 is transferred to the
30 circular member-measuring device 48 of the circular
member-measuring portion 3 to measure the outer shapes of the
lens 10, such as the diameter, curvature and height.
To transfer the lens 10 from the handling device 31 to
the circular member-measuring device 48 of the next step, the

35 circular member-adsorbing portion 45c¢ of the handling device



The mechani sm for handing over the lens 10 may be so constituted
that the lens is directly handed ove7to the centering rod 57a of
the circular nmenber-neasuring device 48 in the circular
menber - neasuring portion 3. Desirably, 10 however, the circul ar
menber is once false-placed on the false-placing portion 58. It is

desired that .the fal se-pl.acin rtion 58 conprises at |east three
studded pf RSPSEG LRAUIG T & LAGRY 9 HBOPFIRIY dooRr NSt FGoseyddse
Upon provpihaddchehbatnsenplagi M, pord iienlbBertbe |'Eins lcars 1loeieashhy
handed over. Besides, even wtho neasuyr,i t he i anet er_of .the

ons 10 T AERA R e LB r et 10R SR FEHEE A TEeRP P HodipRs Y the
(center posidded pimst BBdX-tdxe dedisr 2CtiBuapdrtien dheche axintering rod
di rec%i on% is determ ned can be reliably 20 positioned in the next

step by u 171 zi ng the fal se-placing portion 58. Though not
di agranmed, furtThey mddimrdiens ficxr hendbichwerer hesilmisarly msy rige t e

fal se-placin ortion .58 tg t spin haft, 78 .of th rimer-coating
dovi oo GaT O AR T S0t hellht 1 TRTS o8 oty Jarrded SrefTE et 10
in the stemexingfrddé @ futtae cierbéarnmeasberAgepenking devioet he
spin shaft of . the hot ochrom c-coating device 86, {o.the.drying
or i on 67 Al 7 TR AR Tt A et e J6m 1Y § 0odo)
30 Thé | emswe @ suppor tetr dayl 4 henaert eringenos Sbsemvescéeéd on highe

Y-axis di jonin Fig 1. noves. ont Q .a _ne i,hg area. _a, where
t he out erfa"g‘ﬁaepgglac)cf‘lr%%golré%g%% ar \ei%rrlé%s%t?%’é egs%i%o&ﬁ% EanfﬁgPl@?lP%
t he neaswdnglar €28 acafptisesiattul easinerioere neasddedgpid i cBods

as shown Mh‘ﬁ*%%,ﬁ%&“‘ aiAaLst%{s pén% %%Ik%g%)ﬁprti on 60 28 and a | aser

recei vi ng por are arrange sides of the centering rod
57a to whi@3%®ind the lens 10 is fixed. As the centering rod 57a

DS oM U, RS YGARY SRt e DU o 8 O AU o
t he | aserbpragsichy drapded i@reB60 Besides, even without measuring the
diameter of the lens 10 in advance, the lens 10 of which the
central position (center position in the X-axis direction and
in the Y-axis direction) is determined can be reliably
20 positioned in the next step by utilizing the false-placing
portion 58,

Though not diagramed, further, the lens is handed over
by similarly using the false-placing portion 58 to the spin
shaft 78 of the primer-coating device 65 that applies the primer

25 onto the surface of the lens 10 in the step next of the circular
member-measuring portion 3, to the spin shaft 85 of the
photochromic-coating device 86, to the drying portion 6, and
to the spin shaft 97a of the UV device 70, 71.

[0040]

30 The lens 10 supported by the centering rod 57a moves in
the Y-axis direction in Fig. 1, and moves onto a measuring area
a where the outer shapes of the lens 10 are measured as shown
in Fig. 9.

In the measuring area a of the circular member-measuring

35 device 48 as shown in Fig. 10, a laser projection portion 60



and the | aser receiving portion 61, i. e., if the lens 10 is placed
i'n the measuring area a, light is in28rrupted by the lens 10, and
the length the light is interrupted (or the length the light 1is not
interrupted) can be neasured. Further, the centering 10 rod 57a can
be rotated and noved straight, and the circular menber-neasuring
devi ce 48 n_specify the_ rotatiopal | e of __the centeri rod 57
and he RGN Been FaEGRYLRG RRERCon (HErEsT 2F5ees: o P Bsdges oF
val ue t hetbef ceh0dihg #5dNeX4 ,talesttidtbeshdetiow liensa Ietihodiofed. As
determ ni the . dianeter d the center sition of the lens 10
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10A). The; r'ng[ 7a s, fuct r a.di st.anc B
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| ens goesandtthfer bemghbk themddghhgi @riedeariptedrigr the@B)engfhehe 1ight

di anet er b raci he_di stan (A
of m)veme%% r%?%n% eré?%‘fﬁ)ce%%?o@)?ne%v%'t : %g#ggg&f hgﬂecé% grgrlgg
posi tlilon Fadt héa Xcaxilke dipbetédnahdsmbeed dereighbedahg thhecticculhar

menber - c i i . desgri \Y; he_3 jameter of the
Tene 10 cheibtFosl RS ERE CRP S Fhe S S QLELEnaTe b2
movenment thetdeneniing dddetia omand[ Ood2imFontet&r sineighe memement

posi tion %el@@@flt‘?gso%gafﬁ §h§;§@seﬁ9 \%EUe l&ha%@c?f?ent er position |

of the centering rod ais neasured 1 n ‘advance by the control
portion. NeX4lla length (S) 29 to the center position (1) of the

centgring rod I s fRasuy ; yq;rqﬂ; : 10

ent erqesd ?h_e neg\Z%ﬁ'n ar eaﬁr\%? Igaénp aa][ engt ?Wﬁ%%%%%ﬂﬁjénjf%?aéhe
posi ti on ¢igmetexr mnedierderg-en qpSitddrs afeddwr d¢nisi L0 afnshénh when
the | ens hasmgooe P RoOTpdle BRGINTLP0EIRE the TOELLEDGENS (S) and

(T) becone equal
member-measuring device 48.

To measure the diameter of the lens 10 as shown in Fig.
20 10, a distance {(A) the centering rod 57a has moved is measured
at a moment when the lens 10 supported at an end portion of the
centering rod 57a has entered the measuring area a (see Fig.
10a). The centering rod 57a 1s, further, moved and a distance
(B) the centering rod 57a has moved is measured at a moment when
25 the lens goes out from the measuring area a (see Fig. 10B). The
diameter of the lens 10 can be found by subtracting the distance
(A) of movement from the distance (B) of movement. Since the
center position in the X-axis direction has been determined by
the circular member-centering device 22 as described above, the
30 diameter of the lens 10 can be correctly measured relying on
the distance of movement in the Y-axis direction.
[0042]
To determine the center position of the lens 10 as shown
in Fig. 11, the center position I of the centering rod 57a is

35 measured in advance by the control portion. Next, a length (S)



to each other if the center of the lens in the Y-axis direction
(back-and-forth direction of the leng2 is in agreement with the
center position (I) of the centering rod 57a. If the center position
in the Y-axis direction (back-and-forth direction of 10 the lens) is
not in agreenent with the center position (1) of the centering rod

57a, however,. either |ength.bec s |l onger. . By, neasurl the

di ffer encégb% ?Aé:éaﬁl%t rep?gﬁgf?@ ) Ogn‘gh%ﬁe,ntei%llqgsrﬁadrlé-?‘%dsssfnﬁﬁéutr@d
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therefore, the coating treatnment can
diameter in the Y-axis direction.

As for the lens 10 of which the diameter has been
20 determined in advance, the central portion of the lens 10 is
found by the circular member-centering device 22 as described
above, and the centering step is not effected for the lens 10.
[0043]
Evenifthelensdiameterhasnotbeenn@asuredinadvance,
25 therefore, the center position of the circular member in the
Y-axis direction (back-and-forth direction) can be confirmed
by using the circular member-measuring device 48.
When there is a deviation in the Y-axis direction, the
lens 10 is handed from the centering rod 57a over to the
30 false-placingportion 58 by adjusting the deviation or is handed
over to the circular member-adsorbing portion 45c of the
handling device 31 making it possible to confirm the center
position of the lens 10 in the X-axis direction and in the Y-axis
direction at the false-placing portion 58. When the

35 false-placing portion 58 is not provided, the deviation may be



efficiently effected. Further, even when the | enses having slightly
different sizes are to be successiveBy treated, the center positions
can be determ ned relying upon the above nethod to efficiently
determ ne the centers of the circular nmenbers. 10 In addition to
measuring the dianeters of the lenses, the circular nenber-neasuring

devi ce 48d§?§ Pf §§gdng9§ﬁ{|n thﬁeﬁurvat Q$S lﬁgﬁPﬁgﬁﬁngﬂ?r
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[0044]
The center axis of the lens 10 can be determined in an
20 electrically controlled manner by using a sensor causing,
however, the operation for moving the lens 10 to become complex
and requiring an extended period of time for the measurement.
According to this embodiment, on the other hand, either when
the diameter of the lens 10 is measured in advance or when the
25 diameter of the lens 10 is measured by using the circular
member-measuring device 3, the center of the lens 10 in the
right-and~left direction (X-axis direction in Fig. 3) is
mechanically found, and the center position in the Y-axis
direction shown in Fig. 3 is found by operation or by measuring
30 the diameter of the lens. Therefore, the time required for
finding the center axis of the lens 10 is substantially 0 second.
According to the present invention, since it is made
possible to efficiently center the circular members, it is
allowed to treat, for example, large quantities of lenses in

35 the subsequent steps. As a result, it is made possible, for



62 shown in Fig. 1 to the priner-coating portion 5 of the next step
and where the priner is applied. At BRe priner-coating portion 5,
the surface of the lens 10 is coated with the prinmer coating
solution by the priner-coating device 65. 10 After the priner-coating
treatment has been finished, the handover hand 64 carries the | ens

10 to theegéﬁbﬂg pgétgg? ?t %QSA§?5@1H§O€£EQ mSOLUtlon ' %%ﬁgfor a

predeterm ne péfi o ving been dri‘ed

is carriedybyemrhe 15 first nmain carrier neans 62 to the
photochroTbQ gpating portion 7. At the photochrom c-coating portion
7, a photocura | e coating solution (photochrom c coating sol ution)
is applied ontHheHersuilfatkabfis posidioneg Bhelmﬁunanﬂnadnpormaatnmg

devi ce; 8<§aﬁﬂ% S\} ?glepﬁ'gﬁ&g@égﬂa%cfgﬁté{'gj} r%%&g@%am%arrlerr means

f|n|shed i's once placed b naln carrie
62 on the6%|$kﬂﬂnu1nﬂ5wberlﬂa$$émppa¢mag poetiiog ﬁdrhndnfi@f the next

thereafte t v 64, of
carror nebel I St L AL 1A A thg P REChaReB P
hand 25 Bartsordrritée surbdacheithealéns et dayc@atadlwa{t’al'omrlehlambmer
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ul traviolet ray |rra Iation 7S TY¥tadiat ed
wi th 18 t r avi ol Afteyshpromnde- et dmptesataadt thes bphotidotisdwd, the

coating sokrhseny i1 d&&r@@ ézorlwtcélet henehy 18 &hga&wég& %Qgﬁ% 6

device 70 1s carrie Fie ‘second mal N carrier neans

product c¥hexg ghe ﬁ@ﬁﬁéﬂgf 3 bet pPadimgrperdt fon &7 predetergihednpagiode
fal se-pl agEngipertion by using the studded pins 72a. The lens 10 is

carried to the circular nmenber-hol ding portion 75a of the 35 circular
menber. accommoddti®n haning Hadna dredoi thel denmedBeis3garsipgobyi nhe

uni t 145 ofi tdenseeong SHDy ﬁt%ra’h'seé2 e Re g%otm%roﬂﬁ%n 'é&%/t(ilng;‘?%ggt 9813r

21b of the product circular nmenber stora portion 9 1s

the produtt P ttdiee PhOFC AYreMicTe oadiimeu [Pt tieswb &, @cmmnamie
portion 788atfhd M8¥Bltion (photochromic coating solution) is applied

onto the surface of the lens by the photochromic-coating device
86. After the photochromic-coating treatment has been

20 finished, the lens 10 is once placed by the first main carrier
means 62 on the circular member false-placing portion 74 and
is, thereafter, handed over to the handover hand 64 of the second
main carrier means 68.

In the second main carrier means 68, the handover hand

25 64 is carried into the ultraviolet ray irradiation chamber 93
of UV device 70 in the UV irradiation portion 8a, 8b. 1In the
ultraviolet ray irradiation chamber 93, the lens 10 is
irradiated with ultraviolet rays from the UV lamp 95, and the
photochromic coating solution is cured.

30 Next, the lens 10 treated by the UV device 70 is carried
by the second main carrier means 67 to the product circular
member false-placing portion 72 that is forming the
false-placing portion by using the studded pins 72a. The lens
10 is carried to the circular member-holding portion 75a of the

35 circular member accommodation unit 75 via the circular member



According to this enbodi nent, as descri bed above, even the |lenses 10
that do not fit to the dlaneters of BRe stepped portions dl to d5 of
t he hol di ng nmenbers 25a to 25f can be accommobdated in the stepped
portions d larger than the dianmeters 10 of the | enses elimnating the
operator's work for equalizing the gap between the outer

C|rcunfer h nges,_ 10 d he .ar f_the ste ortj.ons
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sinultane@&SCylaS|mgmbeS|agtemmmddEvonepootnaBs7@aoduce the coated
| enses; 10;ghRgi hi s enbodi ment, the lenses 10 were alternately 20
carried onto the coating systen1A and the coating system B. Wen,

for exanple, thecePFdErg doattivig solbedimendr, abedphot@bhdoabovecoavEng
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coating solutlon can be replenis vices can be repai re
a fal se-pteianrpert itbe (sﬁ@ppgﬁomayti@ms & raneh imadk imgphar abssybdb to

| enses 10sapcde MOVICERyS LIRADILOL cLhe Prigerngoplings poption 5

or a plurality of lenses can be arrange yi g poition 6
prior to transfisra mjzsmié 3€ sbpgaeniogt shehwopkingr téwat i hy pornade

5 or jtshe R3ssPhod %"ﬁ@ﬂ@%bbngoggiﬁgoﬁﬁg%@@cﬁg ALY dltggggfgglde a

fal se- pIaC|ng ﬁgrtlon or arran% I'n the
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portions égéégdt{gaéég i&g sol ution” has been repl eni shed ©
In this embodiment, the lenses 10 were alternately

20 carriedonto the coating systemA and the coating systemB. When,
for example, the primer coating solution or the photochromic
coating solution is to be replaced, either coating system may
be halted while the other coating system continues the
operation.

25 In either coating system, further, the primer-coating
portion 5 or the photochromic-coating portion 7 may be manually
operated for replenishing the coating solution or for repairing
the device by being separated away from other portions that are
being automatically operated (continuously operated). In this

30 case, the coating solution can be replenished or the devices
can be repaired, a false-placing portion (not shown) for
arranging a plurality of lenses 10 can be provided in front of
the primer-ceoating portion 5, or a plurality of lenses 10 can
be arranged in the drying portion 6 prior to transferring the

35 lenses 10 to the primer-coating portion 5 or the



after the devices have been repaired. As for nmeans for sw nging
(tilting) the holding nmenbers 25a t8325f in the present invention,
further, it is possible to enploy, in addition to the
above-nmenti oned cam nmechani sm 10 any other mechanismby utilizing a
cylinder or a nmotor, as a matter of course. In the present

i nvention ortant, that the | di ng nmenbers. 25a to 25f are

it is i .
swung (ti??%%?CﬁqﬁorgP%ﬂﬁ%Fln?h%?th%nc nt dHHY FHH B Ddhes | ow.
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havi ng a #l@{l for é:eenteringrthe ent er ax{

e
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member on ront &7 de"ahd’ ' chit e”portTon % or qeesé:dﬁlﬁ’dntgde
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menber | naﬁcf'%or éggééﬁqﬁi la%f)gilqiarrglcﬁlgﬂﬂeErﬁ{aelg)ﬁnoves up and down to the
centering portion 27a (front side) to thereby tilt the holding
member 25a by moving the auxiliary member up and down.

20 [0047]

By using the circular member-centering device of the
invention as described above, the coating device 1 of the
embodiment makes it easy to attain the centering of the circular
members such as lenses. Therefore, the centering work can be

25 efficiently conducted, and a large quantity of circular members
{(lenses) can be centered (determined for their center
positions) within short periods of time. As a result, the
treatment can be conducted by providing the after-treating

steps in a plurality of systems {(e.g., A and B).



which is at right angles wth the back-and-forth direction of said
hol di ng menber; and 15 sai d hol di ng #énber being provided with lift
nmeans which so tilts the holding nenber that said semcircular
portion side becones |ow and said chute portion side becones high,
and said holding nenber being so tilted that the circular nenber is
transferréf fromsaid chute portion to the limting portion of 20
sai d cent ?Hﬁ?portion. [2] The device for centering circular nenbers
according to claim1, wherein the semcircular portion of said

centering ortjon f.orms. stepped portions |.ike a stairway having .
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15 clai mg et ey 5akdsDaUHNG BBYEen 81804k Ed iR SRRt EQka
holding member being so tilted that the circular member is
transferred from said chute portion to the limiting portion of

20 said centering portion.

[2] The device for centering circular members according to
claim 1, wherein the semicircular portion of said centering
portion forms stepped portions like a stairway having diameters
25 increasing from the lower side toward the upper side in a manner
of forming a plurality of said semicircular portions in
concentric, said stepped portions being continuously formed
from both end positions of the arcuate portions of the
semicircular portions up to said chute portion on the rear side;
30 and
limiting portions are formed at the front end portions
of the stepped portions of the centering portion so as to specify
the center positions of said circular members in the
right-and-left direction which is at right angles with the
35 back-and-forth direction of said holding member.



portion, and said control portion decides the center position of
$aid circular nmenber in the back-and3forth direction thereof from
the size of the circular nenber that has been input in advance. 20
[5] The device for centering circular nenbers according to claiml,
further including a circular nmenber-nmeasuring device for measuring
the diameter of the circul ar nenber, wherein the center position of
said circular nenber in the back-and-forth 25 direction thereof is
deci ded fidin a Vaéudewicali ovetcenmtreasy ed rdwl axan@dntigculaaicording to
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chute portion for feeding the «circular nenber to said centering
portion on the rear side, said centering portion having a

sem ci rcul4l pdrhe glewicen fgirvesnteadings claciident memtbepsr icoprdfinghéo

Cort 85 "0 PR SIYASLL A% 8 hAMLLA RALEOD: Rl A1, L o1
directi orP9FEpnj 2@ said control portion decides the center position
of said circular member in the back-and-forth direction thereof
from the size of the circular member that has been input in
advance.
20
[5] The device for centering circular members according to
claim 1, further including a circular member-measuring device
for measuring the diameter of the circular member, wherein the
center position of said circular member in the back-and-forth
25 direction thereof is decided from a value of diameter measured

by said circular member-measuring device

[6] The device for centering circular members according to
claim 1, wherein said circular member is a starting material

30 for a ccated lens.

[7] A coating device equipped with the device for centering
circular members of claim 1, wherein said lens is held with its
surface facing upward on a spinning device that supports and

35 spins said lens, in order to apply a photocurable coating



right angles with the back-and-forth direction of said hol ding
renber, wherein said holding menber B§ so tilted that said centering
portion becones |ow so that said circular nenber placed on said
chute portion slides fromsaid chute portion down 25 to said
centering portion, and said circular nmenber is brought into contact

with the it Ao al.d centeLi rti.o ify the
center po‘léél)ﬁ%in&g éqalé gu?’@u? Tt eS% tg%i EgnShglhqoﬁr‘f’c?p ?Pynnlng
directi ordehseof. 30 [11] The net hod of centering circular nmenbers
according to claim 10, wherein the center position of said circular
menber in the back-and-forth direction thereof is determ ned by the
oper at i onl 8)]‘ a'ﬁmtmtmtdmder (ﬁncaoncuragltmnsctﬁapube'tmdmIém sate
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control p¥Rtuteven s rmved to nmove a portion for supporting the
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circul ar MEnberfhss W@w@mﬁw&m@nﬁmqﬁm i@l Iror? supporeimgtisai d
circul ar W r f I r

on the bottom sur QPCTO%t(LSL g?@%fénﬁ%%b%’%l%d ?ﬁ% ?Eggln e??%ﬁg&
ci rctiPar thathdras mdﬁmnecb orithg diensl0, wherein the handling
means controlled by the control portion is noved to said centering
portion, the portion for supporting the circular nenber of said
handl i ng Helns 4 @eﬁboddoftqerjumlnmaercuﬁercmmbarpd@y tisdmapt davice
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menber - measuri ng device;, and sald circular nenber-nmeasuring device
measur es ré‘qlé’rﬁ;;t 15 front end portion of the centering portion forming

a limiting portion for specifying the center position of said
20 circular member in the right-and-left direction which is at
right angles with the back-and-forth direction of said holding
member, wherein said holding member is so tilted that said
centering portion becomes low so that said circular member
placed on said chute portion slides from said chute portion down
25 to said centering portion, and said circular member is brought
into contact with the limiting portion of said centering portion
to specify the center position of said circular member in the

right-and-left direction thereof.

30 [11] The method of centering circular members according to
claim 10, wherein the center position of said circular member
in the back-and-forth direction thereof is determined by the
operation of a control portion from a relationship between the
size of said circular member measured in advance and the

35 position of said limiting portion, the handling means



(S) of fromthe center axis of said centering rod to the one end of

said circular menber in the back-and3forth direction and 25 a length
(T) of fromthe center axis of said centering rod to the other end of
said lens in the back-and-forth direction, determ nes a deviation of
the center position of the circular nenber in the back-and-forth

directi OnCél[lQI[.:Q)fl%(].i fsgg&%r}%g CO%%IIO ego%%ésggtﬁgxfegr}:do ?ﬂIOt‘fael gsp(t)g'%lon
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Circul a
for supporting the circular member of said handling means to

just under the center portion of said circular member, and the
portion for supporting said circular member is moved up so that
the portion for supporting said circular member supports the
center portion of said circular member on the bottom surface

side thereof.

[12] The method of centering circular members according to
claim 10, wherein the handling means controlled by the control
portion is moved to said centering portion, the portion for
supporting the circular member of said handling means is moved
to just under the center position of said circular member in
the right-and-left direction thereof, the portion for
supporting said circular member is moved up so that the portion
for supporting said circular member supports the center
position of said circular member in the right and-left direction
on the bottom surface side thereof, and the portion for
supporting said circular member is moved to the circular
member-measuring device to hand the circular member over to a
centering rod of the circular member-measuring device; and
said circular member-measuring device measures a length
(S) of from the center axis of said centering rod toc the one
end of said circular member in the back-and-forth direction and
a length (T) of from the center axis of said centering rod to
the other end of said lens in the back-and-forth direction,
determines a deviation of the center position of the circular
member in the back-and-forth direction from a difference
between the lengths, and attains the center position of said

circular member.



