1 Title of the Invention: Device for Centering Circular Menbers and
Coating Device Having the Same 5 Techhical Field: [0001] Thi s
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{h@glﬁggﬁ§fbgaV|ng the same. Background Art: [0002]
15A photochrom ¢ substance is a material that changes col or upon the

i rradi ati on wi tPeVighEorTbrnipot e irigwud aguienbace drad CaapriogePeyiof

reversibly chamm¢gﬁ?tghéngémgure dependi ng upon the presence of
ultraviolet rays and of varying absorption spectrum This is the

property of a substance; i.e., if an 20 isoner is irradiated with

l'i ght sof BepRKibgll BfeW@vel ength, a sinple chenical substance
rever3|blggforns an isonmer having a different absorption spectrum

The anot hEY99kbnmer thus formed exhibits the color of the initial

i somer upon beitg heatedt 9bniFd B A 68 Mkl ibkohd %fen@é%tf'l? ircular

wavel engt h. 25The | enses of the photochrom c spectacles ar e ones
that uti | TSRS MORF 13 ARG pHhFehrorfaratterefl apphyine, for

out door S,eﬁéT@I@OtaOPth%ﬁrgﬁQ%t @@éﬁn@r&ﬁa 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 no irradiation of light, the colors fade and
the | enses work as ordinary transparent spectacles. [0003] The

phot ochrom ¢ spectacles are produced by applying a phot ocur abl e
coati ng sl did@urk®mMAining a photochromc 35 substance (hereinafter
often cmgé%%f?otochronic 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



%

2 solution) onto the surfaces of the |enses and curing the coating
Solution. The coating operation is, fdr exanple, carried out
according to a procedure as shown in Fig. 13. Nanely, an operator
sets the lenses to a lens-setting 5 portion. Here, the |l enses are set
at their central portions to predeterm ned positions of the

| ens-sett] | i p S res, the.thickness, of
the | ensesl A The B S oc i sl P ERER SRERY PR LIF L RS Ry o
process applitesonr. priheecoatdnigngpevhtiiooni ontior kxdrgris,sorfrades), ocand
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primer coating. A photochrom c-coatin rocess applies a photochromc
coating sol uti dfamshityo tdte dreara twan feafess . thfhel éresmest ¢ oa vikecdrgdiet ing

phot oahr om ti ol ytion . pplie re.p - -Lrradiation
P ocose Where The phardchiomie Teteaze: nstearar rant: dertraki BPEE e
W so as 9 beedafemnined eosbyldns mh phot behs ottt toatpogtiand the

fini shed . t -out_ porti of
the appar i Te eI S febiqPan e Sridut e By, B8 e B 5hL it
cent er i ngdeadient PAg-ehsnteens Bxhebopeiher ngogsbltedrocHss applies
cent er i NGy jgrd rRd2cbBek HdeSo AuPALE e Phak: Bhat s 22 DAV 12 Y Kg
surface of "an arcuate shape in the central portion ereoafn

mai Nt niPEP L YarEkeyi iR doiner pieatelng ore il apper Soxfe. 2 Hachmes
of the black flftes 22LtloeHiRTl %%k%g,egu%@etgsogig (3lenped

portions dl to d5 that wil| be described FFater are-also collectively
r ef er r ed BRPERCHt AW FPrind e Wt idmatondie e ahgesl $ukbacest aiftvay

and in CONGRUS itG LA FeRLer bHBtEBErBﬁ?% ééatIpﬁsﬁBEBE‘EQPp%tégﬂg%gd

are formed to neet the outer 30 circunferentia apes of srze
the | ensedrePUtarde & '\tagamdl il gemeasars avhers die okawdthromic

di ameter 4dJ4yol 44 I ; ; | [ o)
st epped porti gﬂj]dl o&n&’tcﬁle %vs\lelfgn%%étgcg?%o@g ?30 %40%%@1;% d]‘yftgg to

The cent érisTERib RS 2 copdteERECBIC taaiging el Lobrefindghedsproduct
portions windde dansasnlirdAdaes: O the, dack side: %of%ﬁe&é%e 3

into contact with the stepped portions dl to d5 to neet the sizes of

t he | enséPPBFatMereby the | enses 15 are positioned at their centers.

The positiggu4yg by the centering jig 202 serves as a reference for
ng the | enses 15 in_the subsequent works. 5 The |enses 15 are

e
ngcgél by handFdf -t hé 8PEppad-pbrtibhestratet feltent@ei oL jFeppeping

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)



[ 0005] A centering rod 222 of a circular shape in transverse
¢ross section is provided at the cent®r of the stepped portions d of
10 the pair of block plates 221. The centering rod 222 is erected
with its end portion facing upward, and is so arranged that the
central position of the centering rod 222 is in agreenent with the
centers of _the s the o nterln

{ S Oljcél ons dl %

rod 222 up? P HREM 5 HRE S’é)lrt |18|r11§‘dd]at f’5m§?fe 5128
portion dof &h:wbpnséedlEb,ywhl&ereblydtnerjtarmes)ﬂfut Hee q&rﬁ:ﬁﬁldrgad ad ‘28313:
The cent erl ,gerod 2 can, %e noved ransver se

2 631,08 pyP R0 dova,  aad, g 3
di rect i on" By TSt ng 1A BYCAG AR Fe PEh&LS) SCRGETLAGWAIITRZ aBBTESS as
centering ;rnegeh’raacbemrc dieﬁd:le@siecj the ke skal 1 DWnngh @ atbrte qectmeatkd.
20 Pat.ent..docune Ranese exam ned ent_, Publicati on
35 e So0r ST s 48 BLr eEE R e AR b A b Sheserane Phic e < of
| nventi onthes ¢entSaotirey 25 0GODL] The centering jig 202
accordi ng 6®§ﬁe patent docunent 1 is formng stepped portions dl to

d5 t hat y diameters of the starting | enses. Wen the stepped
portions d and A hentensngirane? &2 s far eirnuagr edragrd inttharmmtx@r&scnbss

the |enses, %ﬁhég) EOEQS ﬁqgégﬁbecekqgr ??t éqg:é%%cf ortions d The

| enses are centerin Cause o e rea
r ot allondihes pedd @f ttlhte:kl phstssardil s pridedicrgteléngondd P S dbuetoot ed

h di t t
the phot abhrbmrs. e S EaELRERn bR bt A TRCaS oy 28R ee”
| enses amkentelgpadiidinobfitie cbrtenses radd22hel sulbsequeatnenbrksth

are affeghed deb, 18 S8NIRL $1Upddlf pot98%s26F €54 epoh®hng the

centering rod 222 up, the lens 15 placed and positioned at the

15 stepped portion d is supported by the end portion of the
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
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In practice, however, there are |l enses having a nunber 5 of kinds of
di ameters, and nany | enses do not neet the dianeters of the stepped
portions dl to d5. The |lenses that do not neet the dianmeters of the
stepped portions d are held in the stepped portions d that are | arger
than the dianeters of the | enses, and the operator equalizes a gap
bet ween the outer_cirgcunference 10 of the |ens 15 and the arc of the
st epped pg???%%’ i AR RS T Po LA o St @ ﬁf:é're%t Frg Fgﬁs‘?enters
However, ¢hetldolensanuate céatested. et hod requires a skilled

centeri ng[%élé] technol ogy by the operator as well as an increased
anount of rk. Therefore, the coating apparatus nust be attended by
a skilled 15 oper gtmagtiaos, ddwavay,Ccasiedes aﬁ:@qmbheéﬁ haoinkt acaimber
contri.ved .electrigally center .the | enses usin owever, .pman
sensors. s AOS ek Bameheian F50 TEORE FOTPERGE Rt BRE b e P oL e prEEE R
i nvent i onofdheaactempledshedtinongi @ taf dShe 2BeabeveesitinBlcaRe€Smeand
provi des devxi_ce . far tering circula rs c | e easi |

cen . menb
centeri ngi%?%éj l@ﬂeécl?lrfroﬁrs%eetsg%gggﬁ Bgrlgéﬁgﬁsg\ﬁrteh_ﬁgigc]&h i gS‘Eﬂ@ged
devi ce t qodvettioones abnplaax a@nd aaxgecathng deée déahaveng blietRanken2bs,
Means for i.ng the Probl : 0008% {iﬁ order to achipeve the
above obj%c@{tﬁg C%)epvrlagté)]ic %Buggﬁ SFL’ian TREHEE" BRSNS Tof LT HE hP EERAE
i nvedli oroLdiner Lees: 13 dral dheganenberthieosthppdingp et ¥ emliar aneabeespt
the 30 h i rgéﬁr havi n portion for _centering.the. center axi.s
of the c?ér(gtﬁ]cgsrlntﬁle earm?ec.:%&,%eﬁns‘g) Jg%n?he P%’r‘”’c‘?r?ters'i e RP Y & Mrgial
portion feeEnfeediggqathedirequiaesnender] ke tdeateariner wogkpoethnalogy
t he rear qg_‘ erjing. portion.having a senmcircul ar
portion o@B W ﬁ/reant?%aal‘%g,?e%f]%r%n%rpglrﬁ To%‘—’rl?el’%na%?u eo’ie‘ﬁ?’é’ﬂ ng
porti on Hherefore, the coating apparatus must be attended by a skilled
15 operator, and a human cost is required, too.

It can be contrived 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



formng alimting portion for specifying the center position of the
circular nenber in the right-and-leftdSdirection thereof which is at
right angles with the back-and-forth direction of the hol ding nenber;
and t he hol di ng nmenber being provided with |ift means which so
tilts the holding menber that the sem circular portion side becones

| ow and t rt|n5| copges high, .and the hol di ng _nenber
bei ng so nglﬁﬁ&t;ﬁa Mg ngltgr% £ etr§ %i)w]arh%ftg}er 5&“?‘?5%’??%?10“
chut e por¢fdhe eitrkelbrmenpgr dor thenr ofhil-tandiel €Entddrreng: ipor themeof
Accor di ng,, e e i h LT cul ar ort|

of the cen%lgr%lnhl part fscgghtf %Kﬁg%% itlfla{ﬁeo%aicc}){ns%ldls%;gr;t ¢ |r|§3vvélClon
havi ng dl’alnetb*plsdlﬂ@rle@mbag,fa@mme Iovver side toward the upper side
in a nner of ra lar _portio n
concentric, the St dnhe R bEL Mg Rr kP8 I e, w88 o
end posi t$orsildfs the holdine nmtrhazort@atbfthhesesmmcncldzarpopmnmmasdap

or g SbeFoRES LR A tiife (BRI e A il LERGRAT KOS Bh8 che

formed at t ron iOns of the s epped portions
centeri nghtpbdm@rﬂn%mbas b@l@@e@@f‘yllhedc‘eha’ertlpesciroukaofmeﬂnber 1s

circul ar Lot iLght e Is
angl es wﬁ%ﬁ%éﬁggi%éﬁ ftgl?ﬂt ﬁﬂgl re % ng%f&% htq{%]\i}lqlcrjnqhn%eﬁ%rrt
enbodionen‘thﬁaqz%@tfﬁri@@smbteomo attain the centering of a plurali ty

of circular L& et :g{ &ﬁ&gur@ggl y and

e
conti nuously. T eV| ce or ceré ering ci r (Er? g"ﬁrs i'ncl udes a
handl i ng @@M@hrmbmm@mmwfntmumnmnm poutios feumsfetepdetio

t he | t £ I
fo?neldmpeﬂﬁggtr%t?iiéﬂ&pé) R N PR S e L
¢

centeri ng- PR ¥ otewWakt ghe pappeonsidernfa magnen efidfeofmang a
adsonlgi ng, POFA1 LRy ob £ tHge hanil & DE- QLY Cﬁ?{-@%né Uﬁﬁ)%% Scdif POt oM

surface of the citcul ar nenber noves up from under the centerfng
portion, PerRRed (PrBuENS Hee it ovent e hahstereedi f o apo bl nbrd

fromthe ﬁ%ﬁﬁér’i@ oFOEhE %&.ﬁaﬂé’%‘bﬁt‘ioh@eof‘% RleR9 AU AR ;|9I3r{:5'8ns

handl i ng devi ce. In the device for centering circ
nenbers, Wh&EnBAEI qmbteaewéé OnNsOR diite sEREdS bje a amshlmu taogtbentiand

the controle DY Heehdesihe eaat EErE%hts' 8@ fhet Qﬁ gé&%@h%o?ﬁe

nmenber in the back-and-forth direction thereof fromt i1ze 5 0
ci rcdPar Hehér CERRELRAY BrRERL ¢MpPR asntadirerkly the centrs pesitionsr

centeri ng itheu Ei&cﬁﬁ@?erﬁémbéi"étﬂ?rbhé‘%&gﬁtc'a&@ml%rft”@m?@lﬁt%ﬁsHﬁiEH
device for nmeasuring the dianeter of the“circular nmenber handed over

to the adsbridi g Por t3BHL ST H Hebll B3 oRid chor Eh A e ben t pE the
center pasdlidiafy Menithtd 1076l ECHBbJARERE mhRekherDB6KsaBdal 5t BLrain

direction _thereof from a val ue of_ dianeter measured by the circul ar
nenber-rm&ﬁﬁnqgﬁf?ﬁﬁﬂQm9 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.



In the device for centering circular nenbers, the circul ar nenber can
be a starting material for a coated I%®ns. 15 The device for centering
circul ar nenbers can be used for a coating device that holds the |ens
with its face facing upward on a spinning device that supports and
spins the lens, in order to apply a photocurabl e coating solution

onto the upper r.f.ace, of. £ns hel d. on the spinning device. 20In
the coating dev;lsr(%:legﬁl dev é ocura %t%%a ncéllé%lf utt oR-can: be @1

photochrohandbnwgl@gvs©¢uisomonendlle@ bens centbelapbehsonn ahdcbha

primer ¥8%%f§l P?ﬂOn de%%dand ef§9%9éra§5919 DY &Petﬁg %hE&ﬂga

C|rcular ers FTectTon ther 8of
|nvent|onm@mb%rZEhethﬁﬂhaﬂkﬁand1ﬁﬂn&hidu;aaUmnm ahemeifefsogolipei siing

a hol g “Q?FP—EW@ b@aafgram@@;éfoehéerhﬁg&géﬁ%%Q@ nsge?géés of

the circu nberon t h ont side and a chut |on or feeding
the circul ar néﬁﬁeﬁercmhéOCeﬁeetengn@oxquuﬁam1mﬁm@amaarfgmd@erbhhas

centering, Italﬂrgmg*nggﬁem%%@hmyb%{38rf&f%e%fsﬁl%yi%%efg%éﬁgkgaﬁ1

a front en portlono centeril g portron rtormn
portion fef tsh@e@nlﬁryuﬂugrtm@mlc@ntfeamqm|omeamtgft1n¢1@dﬁqrd:wlrw poetthen b

th i ght i

bagkr;gd orgkéfﬁ%%ﬁ%r§§&%§@the % ?%?héésr%% $g%€ 6ﬁo?glthe
menbéP |scsxﬁmlamem3ﬂhamJﬂhéh®5bQQMV@mdnqog@htd@mebecomeshb@apﬁofrhmt
the circul gy %rd_rega edr {00,108 bg}%% B?EEH?tgﬁsrlrérg}gérfﬁlgg&ﬁ%grel?

chute portion down to t e centering tion e Circular
is broughdevig® contact with the Ilnltlng portion of the centering

portion to specjf ghﬁéﬁedeq%eerfoops;éﬂ@ém{g t&er&uhe mrﬁg%.@ertﬁ@ the

S right-and-1eft rection thereo
cent eri ngEEIFElAamaRifdecan bhea cehekippiation df fidwe acepetipdr lens.

nmenbgg in the backyapdzEofd P Linkeeli cipgﬁfQJf: rt}“ y £erangd e d gy

operation of a control portion fron1 rel ati ons et ween t he size
of the ci% €ORAANAeRDElCoEdsir relds the dgvantehad st ircpdsiciingnuprarde

limting cp@ratsgfmnm@ dwpdid %ﬂa@@ﬁ% p5LR% raﬁ{d ek tHE LM Qb order

portlon Is noved to nove a portion (adsor portion) for 'supporting
the ci rcLﬂ%ﬁpﬁéHb%ph@ﬁwag&ﬁd?@ﬂelﬁﬁaﬁﬁlq@qm@ntenw Uppe IcBRE ERCe

portion aff the Cididll id1dederhe agish Ahen PAiddoRe fOr supporting the 15
circular nmenber_is noved up so that the portion for supporting the

ci rcaPar nemberlSEBBJFIat iHe deddcer BRe Rt el e cogliag sehBbiondn
the bott asars wef éCFhétQ@hEBﬁﬁéoéoatﬂn&h:?ol@éf'c%] n&&HLNIMNS CahcBkag

menbers, the hand means_ control | ed by the control portion is
moved t o X8 on wh 1c 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



20 centering portion, the portion for supporting the circular nenber
of the handling nmeans is noved to just under the center position of
the circular nenber in the right-and-left direction thereof, the
portion for supporting the circular nenber is noved up so that the
portion for supporting the circular nmenber 25 supports the center

position ILLcu the ri left, directio
the bott oﬁqﬁs&]ﬁeé:glé{tgei h%&t reo?lagﬁe@rp%nr tt?lon uges%% %:l’?l ncgo go the
circul ar penbering poveilonp ahé thecoliacubhenbmemineasisibgodgktcénto

hand t he M L.to a ring .,od of .the cjircular
menber - mgéﬁg%léf\g devi ce.c g’é%é%é%gh}gg%?;gﬁl %g e Al Pﬁﬁ tdé?ﬁ &8
measur es aptehfyhtlis)cehtéroppshbicenverthbi sinfuthe senberi g thd to
the o e _ B u back-and-forth direction
and a%FenP?%H%T'%H%ffﬁgrr{iﬁ% cen?e?lll%x%é@of the centering rod to the
ot her end of t hen Itdres mefthiokleobackn el fore hr dikac reovbe rdat &hei nestar
35 devi at r-RAs L .t h I ar roj .
back- and- g?%ﬁidlﬁpgcltgl?%tﬁ% rom%altﬂa%??g%e}"klcgh%eb[av%ﬁe% gﬁg?gg%ggﬁag
attai ns thereptds @@*sermme@mthlee@ipemltamnrreﬁtaecon‘&fcbbgosrtdfort fieom
| nventiong t e
provi si on |I§[l%g% fhlz? ﬁefﬁ:é%%ddne Férgef(;(}"(ratﬁ %fPéquﬂié%C%ﬁb%{%i rﬁ?asured
menbéld, the adranegy ardbere haeshglen pof tthe 1Uﬂl‘cen’ngeﬂ>®n‘gmlhe teat er
axi e of 1RenG11ay! AL ABTRAL A Le Y e %o(?&r%'id Breluhe BokbLQR Lar
feeding 10 t to the centering on ‘on the réar
side, t hem@éﬁfltaeppﬁglp@r ta@pm@mﬁm cﬁbarsmqrblmma\hlenglacgﬂ.aen

r adi us, I o n

St ai vy Ta ng%ﬁ.éﬁ#ﬁ e e P S e Geh B Par g
upper si def ithe eFmiekar gnemera Prdriahe tyootian Eeni ss:mpmt’amg the
porth@ns & SONCLMlifor §BenSEERNGS ROELLONSH AT thQJHd @89”?.11‘}! 1’:
fromboth end positions of the arcuate portion the sem CITo

porti ons e €drCHd agHieBLPBURRPIGH the q@wa%p@étlpnr@ﬁ ithg gmwbas

are { of Moot hoh FERDLHSNCLROS L PR, of s dbiecsd gpged porti ons of the
centering portion so 20 as tg specify the center positions of the

circul ar memberd FhemREhodRE-crrteeing GlreslpgmempPens i §h§thiﬂnéhng

angl es Widdhridehacks Brel fwt&héilé&%wp P rt hen hod %@aeaﬂ%&g elthe
hol ding nmenber js provided wWwth lift means which so tilt e holdlng

menbéP t RN EHE B R F N arthR rReHRt @ e h eTHRAT T HRg dflte t rbroslar
chute porddnstsictetBecRarsl thge a0 itshaobehdi 8% BMEHJrS AR &éh&@ﬁ

that the C|rcul ar nmenber is transferred fromthe chute portion to t
li miti ng RTAGAP 81f e CAERUA AT AR Y LB hrdgbtorad-rd topbFagbions

al  oned tihesaseer Wohk dift iGaNEBEIdpddie: iIiRNERE c:&%lta'lemérhkg@r 1%rmoved
centerin the ci rcuI ar menbers can 30 be shortened Upo

short eni o Wi TP tRe: 1ot Vo a1 YRRP By S @ el @ afil Hren ek aftﬁml%%éd

in ugkng stdlﬁ)diaj/s eReflntCeNbekE RE ohNef EheC AuTBRReRSehNi Q%ecﬁf‘éhflg

appar atu he, coat ed | enses can be nass- Produced In coatin
| enses, a}pcggqu Jairrect[w on the bottom surface side thereof, £ e

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



35 coating solution is applied and is cured while holding the 9
ctenter portions of the lenses. Theref®ore, the device for centering
the circular nmenbers of the invention exhibits distinguished effects.
According to the present invention, further, at least the 5 center
positions of the circular nmenbers in the right-and-left direction can
be sinply determned. Therefore, the inyention cap be applied to any
ot her dev’?%%% At %Ft%%ﬁge&%ﬁgpéjf%acﬁé@?%%gegﬁge é:rﬂee?eﬁﬁggsof
the circudnd atvbens theadehteonpdeithenderi tles Edrcebatimembenses.
10 Brief Description of the Drawings: [0010] [Fig. 1] is a plan view
schematically illustrating a whol e coating device according to an
enbodi menEfHéctheot nvieat IoventibohFig. 2] is a front view of a
ci rcular 8f accomodation unit arranged in the coating device of
Fi g. J5_ ig-"3] is a view of a holding nenber for holding the
ci rcul ar nmenberAaoumoiirog &b bhe ynidsaft Engen2ionhepeonidios s plaae of
view of t ol .| e n S back. vi ew t hereof . Fi 4
is a si deg\e/tf%v(\/ilg’w?{ﬁe rg(%l g?%ggﬁgd Ielga’%}fe Mg S22 BEgPssy %\gl‘[ashg}dlkg
per spect inenyéevirairay st gtoe tviter €drheechdlediing whebeenakrFagis2ofsthe
tilted, | i i . te. where a lepns is placed.on
a chute E)%:'F%?%%Q%&%&%%Eh%f5¥ﬁ?¥n%%grlaéﬁadlq% % U?Cc? P3h l&nifsobraJiileeglng
per spéct i ¥ee digwudfant hemhelrdi ng e et e25 nghpoht i eni on abworieaans Ale,
state. [/ g. I, . V] of handl | device [.second .
sub car 110 sl Bopbih MR Sl DA BE G R ob e P58 g ve,
is a plancadiws ofthe cﬂami@@quiarbwﬂmu;Eiomgtspletiappetinpbhgionatil.mge
(rjrg\rq)ng- frek%‘gl]tr%{n%ﬂ ;llllagveirigé)[cﬂﬁneééré Si RSl 08 Yl SOl Lhe FLrEY &L 4o
toward the upper side in a manner to form a plurality of

15 semicircular portions in concentric, the stepped portions are
continuously formed from both end positions of the arcuate
portions of the semicircular portions up to the chute portion
on the rear side, limiting portions 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



in the coating device shown in Fig. 1. [Fig. 9] shows a |aser
projection portion and a receiving pottion of the circular _
menber - neasuring device shown in Fig. 8, wherein Ais a perspective
view of a state where a centering 35 rod supporting no lens is in a
measuring area, B is a perspective 10 view of a state where the
centering | I i s lLpn_the,.neasuring area, and IS a
per specti ?/éggleg\#? gﬁ‘%&gga&é gﬁ%r%g%%]g%hderpho%%%onredf {J}hee SR s% h
t he nmeasucéngenieq. thiei girdglar smampeas of ebhef ibhent aserephbpecsi on
portion : - I Vi rtion of the circular nmenber-neasuring
devi ce sﬁ%gﬁéfﬁgﬁ%%ﬁgg %%ngggéte where the rear end side of the |ens
in a direction Agcawdiol ito by g eisenpabisv eyt 1 dm o fgir thieer,neadwaisigthe
ar ea. ' . | ' e _Cl - Mpasuri
Gevi o8 10°Thoy SR tE e S TR B b U TR GBS T
rod are dévieceton |[drgbelgimpdyadétermingdw dhegrefigne,athel #bveayion
I rradiati C ed in | L at] P, jon_ o '
[Fio. 13 R RERELRR ORI ok AEPARLE HAR RO S tih tne
phot ochr oveRtevng g bkt kedterFages ] the cd noerlspeneibervilewaddinion
convent i onaly fol gi %gnpgé #5%tf%§‘ﬂéﬁ%é@? circul ar nenber

Ig. 15] 1s a

accommpdati on unit. front view of the conventi onal

hol ditRg nember for holding the circular nmenber accomodation
uni t. 20 descripiion of RefoF ence Abpials: [0011] Icoating device
[0010]

[Fig. 1] is a plan view schematically illustrating a whole
coating device according to an embodiment of the invention.

15 [Fig. 2] is a front view of a circular member accommodation unit
arranged in the coating 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



3circul ar nenber-nmeasuring portion 10l ens (circular nenber) 25
22circul ar nenber-centering device 23& to 25f hol di ng nenbers 27a
centering portion 27b chute portion 27c penetration groove 30 27d
limting portion 28circular eccentric cam 29coil spring 3lhandling
devi ce 45circul ar nenber support unit 35 45c adsorbing portion

g’rfa)rqdrt)fai’ ?geggéyfﬁgp%;%{:%ge Cvivlgeczlrjela atrhe 1c1en eenli')ier{g;s)ro4 Cslurp%uolracring a lens is
in the measuring area, and C is a perspective view of a state
where an end portion of the lens is in the measuring area.
[Fig. 10] is a plan view of the laser projection portion and
5 the receiving portion of the circular member-measuring device
shown in Fig. 8 in a state where the rear end side of the lens
inadirection inwhich it moves is passing through the measuring
area,
[Fig. 11] is a side view of the circular member-measuring 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
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



Best Mbde for Carrying Qut the Invention: 5[0012] An

eénmbodi nent of the invention will nowlbe described with reference to
the drawi ngs as an exanple of using 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
devi ce, %g s direction is regarded to be the back-and-forth
direction % rec i on opposite to the arrow of Y-axis is regarded to
be the frébt side)culan ndmbei-ameassuliitertdeonidali recti on perpendi cul ar
to the surface of paper in Fig. 1) is regarded to be the up-and-down
direction. Further, 15 the follow ng description deals with a case of
using t heBelevided¢ ofordeaingiterdes el Inveneione, the circul ar
menberss IP @E@ i nvention correspond to t he starting | enses. A
body Ia o] e coating device 1 shown in Fig. 1 is formng a coating
| i ne whi ch conpii sebodimentudatheerbeenhbor wiilign2e kpmrdersemleeﬂomth

reasuri no; 4 g: shape oot duShANdNGJ 8RS (asokl Lebeodagcs el 2

in detail II’CU er- asurlng por IOI’] I NC
menber - rrea%@tim@ @Ie\vw;% 483)'1 thipr rperifoaathgnpothiok- &i@rdap@ct‘ymg

a prinmer spldjfd eBa‘BQB é\ezz d Y :Fgg l£ng gggggagarfo d lcfl'li.tcilgrectzr.on

i nter nedi at e product hav an un prinmer coat
dryi A§ povk rﬂeﬁlte %rcherq@arglmmiemrn@ﬁu ethg ¥iped scdbx¢ el of lsheedarded

i ni er medi @y %éjgﬂguﬁéckggﬁdi909£ﬁpcﬂfeﬁ% 55000 JhEITP RS BEOdlcEne

| ens having a rimer coatin ochrom c- coat portion
for appl y@ﬁ@o‘aoéh%t@eiﬁ B mmeéemgom Ghieckhrgphstidelr i angd coat I naxis

sol ut | on)dépeeewntm%%wzﬂl Ee&ﬁeﬁeqba&srpﬁed&% d eﬁroi% n§9§é§ £n

third internmedi ate product avi ng an uncured photo
coating, BH3- thiolevreFaedrditicoRe o ivpmanGa davg gbreovipnr adiat o,

portigns @e ff%rll'owl%%' aéseglﬁefoﬁ hidd d Q&%ﬁ@@a@e%?ﬁ%% theNFe ¥ &

W to cure t he uncur éd photochronmic coatin to obtaln product

| ens, al ofRF (@ tANGLBRSBEARA i dheref odhat ghe cipey g Ws Fhethe

coat i ng i e Siof L{féﬂﬁéspcﬁ{@vﬁcg%é’“ éﬁh@tfﬂg{]%@éeémnber
fal se-placing portion 74 for fal se-placin e third internediate

product |ens, dhBO@th? efﬁﬁedﬁe@térg&ﬂvep%ﬁ@em B §d.9p| hdisngerming
portion 72 é@étiﬁé Serrid agiteh thnd OSICta B eNsu1d PHSber-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



Anong them the priner-coating portion 5, drying portion 6,

phot ochromi c-coating portion 7, and W¥ irradiation portions 8a and 8b
in this enbodi nent, are furnished with coating lines 10 conpri si ng
two coating systens A and B surrounding inmaginary lines in the
drawing. It is desired that the priner-coating portions 5 and

phot ochr o ng rti ons. .7 _are the ch ens | nde nt frqm
each ot he{rﬁ]g f%ﬁ‘% R tgﬁr_‘per U St W i i cflp Jﬁzﬁesé B’Qsﬁ% a
sui ted foclrhelanartarrmgamﬁalbe §kacn.ngqm:d*tmn 18 fdsnefel(sha&@ﬁesrcﬁng the

Here, thetﬁl@étiﬂ@b{ﬁgﬁﬁaté é?odrgéﬂfg%m gf%& %gducPrPéﬁg Sﬁgrcular

i nt er medi ate produ ens 4 i nter e

product |mesbsr died forplidwiiepsesion ﬁaefcab(ﬂadﬂmmﬂamwny wheesrodnct
the falloyipng description, these 20 lenses are sinply referred to as
Ienses %\%‘T The coating device 1 has a circular

menber - feé@i@h@]] portion 2 arranged at a position upstream of the

. Vi
conting L1 ne i SRNRES, ROl Sl PERETS {86000 BELLEY
pri mer - antl @Hﬂ@tt@@ihmnl@m@g latndtsenvbs and W sirarakllyaan.@nf portions
storing ts%‘a?al '8 SlltlhE.EHl Eﬁfﬁ%‘h%d Q%Sfl?'xentﬁ &'%‘i‘t%ecolg‘?i?lﬁf

the circu er-fee on’2 usua arrange
of tR& dewftﬁ@rmlrby tvre @&te-rtm@ry@@fenfsoﬂ easlyBoqseracbundlﬁ@ byagheary

operator.{f.4 Slrgecsk‘}er &fl- A dJ1cr g@sgst hesdganee Q£ &11156}%,2 rﬁgr coé@hngs

devi ce fOI‘ coatin enses |1 er to prevent OI‘ el ers suc
dust f rommmm@ @mdph@ts»ahmmeg @bafcrmgl revsekons 7omr¢ lrdescinéraloess

of the ingey e@@h@g £ A 6L heBeREr | ddie i BR%0RLALIE CORK! il 41y

For this pur e front circu
menber - f €& thfzﬁﬁtz YU gl f%t@@atqqagl@gvp@e bei gepr dui dadhwefh

an openi ngLd Osdislons . 21a for carrying the Ienses therein fromthe

exterior.
Here, the starting lens, 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



[ 0015] When used for the above | ens-coating device 1, the 5 circular
imenber -centering device 22 of the in¥&ntion is arranged in the
circul ar nenber-feeding portion 2. That is, the circular
menber - f eedi ng portion 2 is provided with the circul ar
menber - centering device 22 and a handling device 31 for carrying the
| ens (circul ar romthe cLre ul ar, 10 nenber-cent er,i ng devi
255 o\t heSRTE L by SReRCOFE i defth G SoBBaTFREa cRpd ghgt 21a
circul ar fenbesrnehsyriig Tevsee éﬁerein from ntlidespresest. i nventi on,
when t he ﬁ@ﬁ%@i of the lens 10 can be accurately determ ned by the
circul ar -centering 15 device 22, the handling device 31 is not
necessari I y reql}ierred_;seailcfdmetm racad ey ]rmré&eroﬁ&ni@rdmglcﬁka\/ji cecrx?

e for the nee the center, of fhe

fi
Cens To” ot fte Bemtr S i Cert B Rkt d R e ipesadh 1
menber - ceaﬂrzeamq&g:l diavitdes 2~2Lr@:njlya,r mteribe rd€eieddagt patrttioe @i rcta]hat is,

nenber-ce erlqgngﬂadev qaof .|nvent|on inhcl udes tQﬁ(g th ng,
devi ce 31 av? tont?y Jf)o??ef Jhn%rp?lﬁ et Ues ThE YLt ©
nenber-neasmmmlqr(hﬁmhﬂrdﬁbﬁﬂﬂrrngﬂﬂﬂuum@ Q@eaddaaehendmingh&eciteuBar

" Che bkt SRR e et on DT HRB et ofglf g bR

menbép- cemtndre necateha ciosy 2 aree disposathe cidmular adrdser-measuring
menber-fe n

t t.h ti d in Fig. 1..Th
circular ¥ qg&ﬁgypgéﬁ%%FﬁﬁbldevF§e§8%2Cl g érgﬁ %%%58M%%%ﬁﬁlé$%%ﬁvfgee
the coati4®). device 1 or may be of 30 the cartridge type and di sposed

to be det I hed t - d
2 25 b 0ot M aLLAE SRR U SRR DR CENAES: e W e 10,
devi ces zzﬂakeadcspuaédlatdgmemminmdﬂnedhposnrcuharomembmmfﬂemiézdng
nbeg- f t t

TR ! SN0 B LA R BEUNG 3Ll A hnEnh B des 91 108, o

to the havd ithg deviced a31membed -centties ivgr dahrar:err@ﬁbenlyge@lyn@ufflce
portion 2eo ARAKES. | lichAkd 04 ﬁ%ﬁgeoggh@e#gé@afﬁehg difi#18lcafisr

u e

the circ r-centering 'devi ces are di's ose in a f
manner, tdfe a;;mmaﬁﬁld Oiﬁﬂm}‘lmtﬁd dw e opiermdlan m@wtmﬂm 10

on the cigoulal, &, f@g.%e&égﬂrgg\{: %%S‘f}gggl%%ﬁ. gr}f?%r%}ét e Ot%erlng

nmenber - centerlng evi‘des are detac i Spose
hand2 0t heﬂq‘@m9f1’oh@azm\tﬁmtpncate@cdmldteﬁethe r@ﬂ@lmm@efﬂc@eaﬂdmwgng

devices 22 Qhdh9 I AUA & And NEOUH N E A G Tnember-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



[0017] Fig. 2 is an enlarged view of the circular nmenber-centering
tevices 22 as viewed fromthe front.1%he pair of circul ar
menber - centering devices 22 has the 15 sane shape and, therefore, the
one circul ar nmenber-centering device 22 will be described. The
circul ar menber-centering device 22 has an outer frame 23 of a square
shape which is, constitute right and |eft o%gitudinal frapes 23a,

b I
23b, and Tphert RV %5 ¥ Agvese3d, £3589 58] Rhepelrcular
circul ar matfiber - tesd Bfid Neo HeMd€ 2 22and i MLk Ar 1 regeney - 1| GbRNgr SEMDRE S
25a to 25{‘%14‘?13:] di ng nenbe 25a to 25f are often collectively
referred TS| Y W Frefrber 25) are arranged between the right and
left |ongitudi ndlerf ridresi23aland idihe dt-heedtaddimg denhars 2baato 25f

bei ng.of a. three:staged.25 structure ji,ncluding t hol di ng_ e rs.
25a afd ZOB RIS The Lpber L A di TeE $ B8Ot Sl P hets
m ddl e st@ogenedine pobdentherdebers 20ecmnthe?bt ratil abendmiver-séAagerihag
t hi s enbodi nent he i oring holdi ng nenbers_25a and 25b in,each
St age. ar ST ER asNEERATE A Leoteachon iRt CRE HoREVe e P 5 bate
arranged deti adleil ol issmaped,| @l8he other haadhokdenyenenberls 258 be
25f are of, the, sane ,shape d only the one holdi menber, 25a wl |
be descri%]ead?eche?rért?l?%g&t%c@ag? RS T & eq‘(/’r‘é?/\?’o 219 the
hol dilig menteide5af filoem Sat ey uppercalix ecti on, the hol di ng nenber
25a is fowﬂﬂg a 15 centering portion 27a having a sem circul ar
portion o end side (front side), the centering portion 27a
form ng steppedigortd ans rdlertiaf®d (witdvc o farshealsicmdldect i vel y

referred S ed. portion. d ranged | ike.a stair and in
concentrir{i: roré%gé; éejlrrlp%gééﬁlecﬁgenzgzr 10 eew%é(ur%%o s@?ef\é\lg%%n%f t he
st epped porti ol prérfof meddwdmgegbeenceatierinf deviatard? bhs the

o abSar ook TR Sody sPERKEE-Sy LT B0g pLOR S IR ARG RRE: Pha
center polenmids Zakingl ike pissitiledo fdsi digwulart menbensesrdfersimg |
onest SUSAASE o T A e THPE Tl 1 W st
portion Z¥mgtsltfurerkbysuogiednngl @bt dndqudsidiinel Krehesh@&SzuBed and
sur f aces ., 4. tiey Stepnec RIS 588 sk Sopgd nuousl y from the
centering portion a up to
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



15 the chute portion 27b. At |east the surface of the stepped portion

d of the chute portion 27b is made ol5a slippery material wthout

friction or is surface-treated. In the foregoing was descri bed

the centering portion having the sem circular portion form ng stepped

portions of 20 which the dianmeters increasing fromthe Iomer si de

toward the upper si_de. Acchdln fo the Bresent invention ﬁﬁver
§ P?Da

the circutf@P-rehbemOEPY TR Rt PHEEALEPEAT RN 7Y & ehd
enbodi manm]:diea it e térneie:)e,nttere Iﬁ:@n}ﬁ@ﬁﬁhﬁnf}g&is_‘nbﬁ svapﬁeﬂmj)ﬂ@ta;g@ﬁaa
tter cour se OVI t he in avin

center nREr TR WIS eBieh poft FORCEOhLERF Fhet abhter et o
however, aﬂete@ptedrpmgt:ccam dbea mcnugad élikeed fseeuedraartamdhénta:mec@rﬁtric
t t I I f ff t_di

beser had BRI I tob LERE 0 enbe. Subrefl My ST 2 S1300p 5L s R
wi th the potidiog qlrea{rbserfdmawecﬁ\glam@egﬂmn rtgaqhb'xtmf)mwvéltlth@p@éd
port 1 ons. o 049, Jhea LERLELIL0 YT L0078, 0108 el o JrRba 252

is form ng a pene TON groove 7¢Y enetr t hr ou and 35
down frorpd:hteldrnsom:tl emddéfaraeamlmncmd,n@epummie%?arepfbnmad i&ving

ti d t T t
W dth whi SH0be s e Eeptakabanih oty &F PReYABTET o BEr i Fan
45c ab t htehee:tllensbarommbéii -Gilgppord i ngp U thd 3 ansetshef Handie diadevecs

31 that w ]| _ be descr d.lat L|mt|n L.ons (L mtng
portions Frd% acfeeldf ofr:r#eré)%} r?h%al roé"e or Sttﬁgpegeggeglﬁorg ‘gg toéfJISdL1
but a refuw encahundr atrasgatt abheéd poronby dile pai foofedismd¢cogding

.
PO o e Fihe S Ay EhEIRTUIEEAL L Al SRS Y0ty
cone in cortadeormeg apetﬁ.oun'sdlbmfampdmé arenfiesriend perdtieppéda up to
t t t '
broong 270 % e okl P B oD AT T o030 R RE g% S Gt e
hol di ng riewieren d5af 4he @Bbt%mp@rmonn&?skgnalqu@mﬁ z stlapabiry mappoiakd

by the ri h&nd f:.eféti nd 23b via a support
shaft 26 t at supports t e sf%l)e suré aces t erecgf Referring to Fig.

4, a circul ar dacdity iforagnizg ivasadeagddarkedily canteiant rirtion
posi tion yndsry the bald 0m sUif 2608t {41 AL 1Y TBIDSLS 358-E fons 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



20 the back-and-forth direction thereof, and a rotary shaft 28a of
the circular eccentric cam 28 is rota®ably supported by the right and
| eft side frames 23a and 23b. The rotary eccentric cam 28 supports
t he hol di ng nmenber 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

hol di ng an end_.of e oi | s r| ng 29 is attached
to a spri %gf‘?aa DI eecﬁgéefl%qlrfts up@&?t r“ggmovgné’fc
left | onghaadanuidphatrhsc}231aearnﬂté3bheTdnp—amm-derpﬁ|m@véﬁehs aframed

| d h d
nol di ng. renneroohd el & Y g Bt R L dEcRERPe S oanPaeEsEng) Prie
times. ThéSrobnatlyeshahdlBa dévide Elrthlda’arwebl:eherdesc?ba& Lster.
I th t
coupl el o4 ERAOANAL £fa 31041 S A Ahouahonat. shoun, L002L] .

17 an rotate ear e
25a swi ngﬁonﬁ:l‘aﬂc‘ﬁtchpmfdmptdrttlmssdpp’ootd&haﬁut %raﬁeaena:x:l aumsraions

in Fi he .hol di nb 25
S so’ti rREPEbeing Sy bh B otk e it S FRg opA: na
st epped p@rmfﬂmhcb@dmwabvis By treathatd g bhéyconeulamlentngnpbistlcam
28 once, a% PPEd AT PRe iERNDECLEL K d%g HCebRE irlbh et

hori zont | t| net’ho
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to returnthe i)@@fktt@ldmomlczmnt al position. It is, further,
al | owabl e G@Z@Jr’rpl oy a nethod according to which the circular
eccentric camor the auxiliary nenmber is 15 disposed at the |ower

portion only ofRefifrring tlcaFigerberthcehréding mewbers 254 mnor 86b sne

tilt 1he 3?‘%{?}’& t turn
it bétgk t%ﬁ%%%%ﬁlrl zont a posﬁl o%‘pf%%%ié%ﬁ%%%%ﬁa% fetf
menber - cebIEF i Hid ead c@@zes <2 3 rairdetBh v im @m@mmm@ﬂso’z@ halhat

t he hol di g mrhersh 5% 4360, r £nG AN, &3k £ 25@1@ % rl?lrgr (%UD 4an%

down are in'concentric about the center axis, hat t
menber s ZSlafc@Bﬁ-’ cﬁCQQféilﬁffbé}’af%t?a‘belS rﬁﬁfl’cﬁrrﬁgedrmmls‘{ X8¢ a mbifal he

m ddl e stags @ngh belddi-Ngnd% FBrhE 488 27 R, % Hded rerrﬁe%gﬁﬁa in

arranged in the transverse directi on possess the sanme horizonta

posi £Ponstheudas knanshdiarg- i dimgcaiiony téﬂerle@rfs esndcprzatarynehdEt s38an

the circu@rhEeaberoeRtEs i SEYIGEeS 282 St Ay LZgot
direction and/or jin the up-and-down direction, It Jiﬁgsg??omr}g dzgg} ﬁl}e

si npl i fy B heekhiesh Fbiﬂedﬁwmﬁg 3% FghdBng dbei Jé@t@nya&cctmtnm
of taki n&mtat%ﬂmﬁhé%dlﬁlx?ih@ﬁb%% %ngEh@?'v&*‘cr@EhESﬁ;‘Sgé&P@

center Si_il'[IOﬂSlﬂ'[ erlgt an directi on have been s
from t he 13T EurEr nBROEPRIE MK OfgadeditespRing 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



35[0023] 18 Fig. 6 illustrates the handling device 31. The
handl i ng device 31 has a slide unit 37 which nobves fromthe one end
side of an X-axis guide unit 32 to the other end side thereof in the
| engt hwi se direction. The slide unit 37 is provided with a 5 rotary
unit 43 which rotates, and the rotary unit 43 is provided with the

circul ar r-supporting unit 45 that noyes Jbac nd.forth in the

back-and-‘?%??%ad“l’r ‘[é}gfa i‘on” JCCF(?YD\F@$ B Al G SRS ﬁkttﬁ'be ﬁﬁ’ggﬁggd% er
di recti onZ%amswinag ngr ynhi dewn wiilg.thé ssppogitdshafevi ®fad he akdeubhar
menber - su r{i.n nit.45 OThe circul ar nher-support i uni t.. 45
nas ot 1SRG PR 3 o ot oSt s L BRE G BN A SRR oA
surface ofienber 2éasidGo Thitedsordn nys fortiomidbc stevesthat tthe front

cent eri ng ti t e . a passes .t hr.qugh
t he peE)netSrJ([;)lc?'l£ 0%931%%%\3/36&‘%%%&? ﬁ@ﬂ%ﬁ%@t&%eei %o{?e%o%&é'ur ;}%ceroo ectj*rrnleq Itg]neg
15 10 to ¢herebyr reorknthei d ermn 28 onom, t hbec eteppiedgppotibond2Zancver
to the hal[ngl!' i . 0R4].. . i 7 I 8 illustrate
the circu arﬁﬂngen%g%%}gagéur%%% %é%ﬁjtael iéor |isC%‘(l)tsaeldaE|9%Sf Jgo%.l rcul ar 20
menber - neasur i g gattiher Bethhd theegh arotreiyem, reasanknyideyi nemd8r

_ ) : . q '
outer  shapeartE RE Moy and MO B ABGER 28 L ETLFELY R0 1on
cur vafur ecaridhehbioghii ngheembér dhehe sddearf memberthuteaporitigndesnindei 48

has a basft?oxpéc?hlﬁat %ixéfstégw%‘xhég ?ﬁi’é‘stﬁé %@fég‘?}gggnfeg%%% §i5d§n8ft£hf%turn

Y-axis guide u he other end si i N"the”l engt hw sé
di rectionit Adatk cid arherdnderzdrat ale-gydsici imgn portion 58 is attached to

t he base pl ate B4a for: f -p i e.le t T. .
fal se-placin _p%r ta"'lso'n fgér%l}:%%’béa%gggﬁgpténgﬁaé\%ﬁ %)efﬁ%gﬂ%% %l&rzOrdlng
cyl i nder B8&hicdukhst eloeel i es BRG: rdce cameet dthorwiid iggyemenbhefrate

of t Ci dresb U i er support
pl at 2@58(:&%;%@%% novggd?eap and?t ﬁmﬁﬁégﬁlﬁ%t %&gﬁ%ﬁder 58a.
The st uddeIyeFrcHER &MY dedimfed 3 nim oler esHabe; Hml @irchkar

cent gg; &%ﬁﬂ@ﬂéé}%@ﬁnd Y1990 3% LWL 16ehEr tOTrdNE-FER B5ERko
" 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]



The centering rod 57a can also be rotated by a rotary shaft 57. The
'ens 10 can be placed on the studdedigi ns 58d, and can be handed over
to, or received from the centering rod 57a by noving the

fal se-placing portion 58 up and down. The centering 5 rod 57a can be
rotated being driven by a pul se notor 54b. On bot h sides of
the circular ne r- uring,device .48, .a | aser ,projectiqn portjan
60 is provided g% bnégggi Eés’té:%geg #%%é}aq%l&@%?ﬁﬁlggr%fm T%le ?‘?ndlmg
provi ded davtike 91 Hers si gdbidé furai 4 8§ewhbehamaweprfajoactrd dtiomridieide
| aser projectiqn partion .60 to 10, t he J.aser recei,Vi orti.on 61,
the | aserbgegéng?saq@eségﬁ\}gg %él%éjﬂ:gs%?e R 559%%%%9 [*0b

On bot h sildegtbiishedireculian. neftbersleds wning Fevicepddyidsd shovn an
Fi g. t ar gj ' rtign 60.i.s provided 1 one _si de
and the | B05peyand ARl rBRark Sy A (kG ET e FR Y By taed
bei ng corwéshdriveditrouilhe e r prupmet i ong paodtti 45 GGt khbvas|mset and
beam i s peoj.egt fro e ) ojection paortion 60 towar he .
| aser recg%?ﬁgﬁgotr § %EgléhghggFgéeégl%ée%%L?rg Fecdved vy ‘W‘fg Cfoa‘{"s}'érm
recei vi ngtherup-emddow0dRetetibng(droifibgina®i 1im€int Riegl eénss I siisle

[ xe0 Lo tRE.e08 oLc! besGonberLAnEod S5, LoVRROLY5REL) Wi ch I

then rotate nove rairgh nove in
measurd ng ar ea Bhe cidatdetr mhabeursapperetihgi ght t aifd hdisaatters (nd an

di anet &1 ) a9Lohenl s-d oy Hhe fsgtsq{pggogrsagaqoghge phPEh UL ADE2d Tne

t he back-and-fort ection can be erm ne rom the
val ue of #4¢aseir dJthe Rddarnising.pd0a8] 45¢ movekhet@odte Nppracess

line of t [ ' f h s ephodl t_] i
Systems Aona g vhieh AP re freaih 0 arey Hi, ahdPAE FAEN sne
f ol | owi ngPERSEF# bt PRS2 ttile shiepone téeabbhyos ysirack ofiltheshews
in Fi 1 i i ay L] er greans, i r d_i .
fi rst:&mai %10 c%? r%he(arllaggfhag? gggo1ié%ﬁel coati ng%fe\‘?ieg’éte%% npg?rtﬁ&%gl I.Z;fa
di sposed ®¥efhecfihrathapihieardeeiceedhs 62 so as to slide in 35 the
X-axis difggpipn, to rotate and to expand and contract. A 20

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.



handover hand 64 is connected to an end portion of the arm63 and is
allowed to rotate at the end positiod%f the arm 63. An adsorbing
portion 64a is formed at an end portion of the handover hand 64. The
adsorbing portion 64a is allowed to nove over a 5 rotational range of
360 degrees acconpanying the turn, expansion and contraction of the

arm 63 and the turn of the han er hand 64. Th andover hand 64 n
recei ve the Ienfsh‘iﬁefl}:SFrﬁPHerchgzg- rhé?ﬁa%or??aﬁeg Yoft ﬁ%qyeﬁga%?}
ci rcul ar dEnbdirardassr Ldgaebecpld8edan ttwnstaddgdt pens e58&d,1@ridbchhe
10 primerg i portion 5. dryin rtion hot Qchr.om ¢c-cpatin
portion #%ﬁ?%#%i:tﬂ%aerr %éaﬁbgf: Jf%?%g‘-r%?a%%%’ gdor}e{)icc?ﬁ&Ff R4 trﬁ)ldsggradgﬁ’ .
[0027] | rmohengtiheefatsatphgcpoy thiort Hrshwp endrlawn 1, ’Itriaaecenﬂ:ﬁrﬁﬁg
di sposed rier - 'ngg i o) i the lens 10 w a
pri msrs5 coa clﬁjn%f%o i%rt??%én %y%ocf??bneg?n%o%]ff‘g%%dg ited® S?sm%g%{‘;i 5%8
with a rotary Spi boshafide8ofapablcé roilaurppenibe ngnedeut eng dbdziddpdn,

bei ng rotat Y, | . [8ents IS t.ed wth the
ori mor coatrg R on SR A SRR Tt FRRa e £ e S aal Ehie S
handi ng thecébnbnd @oavdont 61 i prevdideidngntittes béherlfifleomIf kelspen
shaft 78, .Garrl i L e_priner. coati

sol ution kf%é}?h%aéﬁ?ﬁ%gtt%?r %?gﬁ %Q%ﬁ%%énggﬁ%]%c%o$ Oir}ls%l&éls?beggFﬁﬁfi
t he poi nethe datday reoetivamgspbst26nsét: | onaliasetk foe@m disheecpartidohg
and is s t 1 just the tenperature and humdity

t her ei n. QT%%Z ajgéAjg %%%@\A%Vlllﬁg Iazrl%yé]lorlitﬁle drying portion 6 in the
coating ded42% 1 has studded pins 6a that serve as a placing portion

30 Tor drying tdhenbeRSiflldodres oiheut 80Sndibd Plndy R LASE & NG,
period of tine. e photochromc-coating portion i's provi déd
Wi th a phit 68RWonie-Riaat Bagtle iese186rbdecapphypagt dopHdt deupabyéded
oot 138, S5 WO g PROPEIEET el Gl 90 s 1T on
the other side being corresponded to the laser projection
portion 60. If a laser beam is projected from the laser
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



85 for rotatably supporting the lens 10. Upon being rotated by the
$pin shaft 85, the lens 10 is coated2fith the photochronic coating

sol ution. It is desired that the photochrom c-coating portion
7 is 5 sectionalized fromother portions and is so constructed as to
adj ust the tenperature and humdity therein. As shown in Fig.

1, secondy rrie ans is.ars nged |n t he second
carrier pogﬁ{jgﬁggbﬁ% clit e lcsoé:t%inﬁlg?c &G €8 19 A BRI s%&%'.fs L3
of the figast imiad loaed to ddtateart: 6Bei andispoiseibronft hkeseooéd maRM

carrier ggagﬁrgzn%%%%tq?ﬁ%l overehand, 64 lée%gngctjgg%t?% tih%Eangver

portion second main carrrer
the | ens handyo4li sfbsi agsvhrbingnpot®ion 6he s ralilavedenbearove over a

[l So3) 26b08CPORL] OParlde OF 386 SlollladkabbflaROLLLOPRSOR,AD, AN

on the 15 product circu sSe- p acin Mhi ch
t he produexpdentonandtepnthoytngobeefi thatedni §3t andethal serpl afedhe

[ 0029] us t device 40 _disposed._in
i rradi atlké%n%%\l’r: ?or%l aéAandtIré% S (I)%r?gigﬁ El\élg?% fa ‘?%ge‘1 C&é\‘/rlecghfolﬁﬁls
i's provided iwaem e Lﬂatlrsmnmlae:tirrgapdrm:i@di &8 of ¢haerrﬁ1ens98rv\hmhuhas

a light- ﬁéﬂ;@f r!{ge rbg?’@e@{é@népéad %ﬂ:} 1§, UL %ré/ ’le%s 10 to the

heat -i nsul at1 ng rre b arranged o I NSi
| i ghtloshiﬁtmﬁg“fé@&'@HQIiaor@m aim esthalisy H@irctl@ﬁcGEonnect ed thereto.

A WV unit l%‘téc%h%rﬁf@gc?gaﬁgréé heoHL 15 AVH dil Ef¥c %@;L%gﬁﬁ%i on

chanber 9% i's arrange uni

circul ar ﬁ%h%‘rph%%mﬁmﬂ chhnbrertioss ntmd@elof a stainless steel is
arranged the WV device 70. The circul ar nmenber accommodati on
chanber 96 has a stage 97 di sposed at the |ower portion thereof and
accormmodat es t Hé! dpien PIHAfr -3 adiag Peatdeinn Ssishbwnoia Figrofiat sbeye

suppast edlQ'alté%ﬁdagep@lméPﬁéogefnﬁeﬁrl%%%dfggv@% ‘%’f{'ﬁ'@#krée 134H39¢0

97 is arranged at the el evated posi e spin
accommuodat ien PEAEeE] Feat ARgneehiet ek c o fhsl arioe iciramtdndevAcet 5

desCendedlQﬁdﬂl%d)hﬁ:%easféggrg pfr}ﬂesﬂaeﬂzs 7igS cgﬁﬁ%ﬁg 83‘?%11;3??&:99%@

A'suction hole is forned in the central portion o
shaf t 97ah% lensklPhe Urgis beGngArgasteddey [ié}et sp8n| %h@fbﬂ&iedh@t lans

upper parig ofs tRatd Gahar tm%né%cgmq %ﬂ%ﬁer f tﬂaré%lov

|ntroduce N2 into the circul ar nber acc at| on cha
N2 i ¢%exRnd &4 tRrRRpPLe @zfshéﬁﬁaﬂgtt%rllemlﬁr@wlﬁé@raPraremvéVlﬂg

part of tdre cidrauhay ﬂmﬂbe&h@cggméﬁhwnmha%arcgﬁrllgetﬁbrﬁéhér%o
menber accommo at |t%n chanmber 96 is surroundéd by a cooling pipe 9
A

wound | i KeéPaf thengbiner 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



10 96¢c nade of a borosilicate glass for transmtting UV rays may be
provi ded at an upper part of the cirédlar nmenber accommobdation
chanber 96, and w ndows 96a, 96d nade of a quartz gl ass may be
arranged over and under the wi ndow 96c¢. [0031] 15By using the above
circul ar menber-centering device 22, the circular nmenbers can be

easily ceptered. Thou not _di agr.anme a.pluraljty of spin shafts 97a
can be prflé‘(;‘%/i]Jél‘?ajtgli ]font%tf'nemc‘{ rscutﬁpa?mgﬁheaclce&ﬁwg at i Bﬁoghgﬁﬁﬁﬂ 58%5‘5‘3‘1
t hat the lpy whal $pin chafendes thanl dues Si0nis tcareeudsy Yt h rrhadpbabedchirbhini20

ul travi ol . .S case, the lenses are supported at the ends
of the sp:gé\atgﬁg?tsség‘}%{]%%d are irradiated with the ultraviol et rays

whi | e rotating tthéssgenisbdfttmatoihe plroepchtonscdesat édgtmoptbvi deis
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pl at et ou%o%?/enﬁ E Lze&goail ngﬁglg%r]??gggggsf glggn\/\is%%tci é:%nnsé-' rélr?geég%gr g
on the swdHess Wie otémpetanges.and humidkiry heherehough not

di agraned, a ref | at an b Vi . in . clrcul ar nber
accommodat i on &ga%’{ecwrb%rgo gﬁ'a’?l t ﬁseeq{ogln%g[gadlaﬂr ecge Jie%:fl en?%ﬂl/s SIS

i rradi at etlrpinded e dliter aecohdtma ayscafnieddidnoion dipodvittiengoahéng
refl ector .7 theyin i 0.th Lrcul accommpdat i on
chanber Q%Qn%eeble' sg’é‘(‘?u%‘g?“] ﬁérrg%ﬁllgngé ?lh%él égl gféegfg?%é 5 éaecﬁﬂflf%r
ef fi éPentméanadiZatiisodinppletihenuthe saeadret nedys cafhre drenean@atdq anth

t he phot j coat] |yt r neretel wi.th,.the
phot ochr %%dd(%at i ngﬂag% 3’% g&\‘s ?gagﬁe,f:g%%ag%gﬁo%adpgé% B of; Fer g™
curing tHe codhengesondt meAanbygarhéeyvme28sdéVi bendbieogerhbheveéens 10

i | i f : t I i r
renber - cenl Chiohy et ShS e fRert ARRACALEERIAL RbnlEk P 1 38- ELAEAD
i s const iRAWEPRY ddeser thedUabbveadiaol or it ienara, mdtovedd peathag

capabil it ocﬁic@%%.]rc# ar memysgt faigg—gfgé?.ﬁgﬁof{f efzol%%lr(g 38 the

1
device 70 are carried by second nmain carrier ans
ci rcul ar ARSIt dapei BY afd@ishaying been coated is to be false-plated.

[0029]
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 [0030}



In the coating device 1 shown in Fig. 1, a product circular 10 nmenber
Storage portion 9 is disposed at a p@%ition downstream of the coating
line of the device body |a. The product circul ar nmenber storage
portion 9 is not necessarily required. The storage portion 9,

however, includes a product circular nenber acconmodation unit 75 and
second sub-carrje 7 ar ryying.the product circular
menbers fromt h}é éplﬁéggdﬁ%f IEi:<f3‘lrgcu Saatsor%e%r%dé?/mcaprei é:regzlr’f_\aI s PP3 g RE the
product cBptnl ahafibnBeéa tocenmbdiheohensi 1075.A Thes sbeahdostib-e@riser

nmeans 73 j S i.rc r nber_ s orting unit 45 as, that
of the haf%gﬂ’%‘gg%e%#%é‘ gﬁr.segé%‘#e% %cj;a I'Rg”devi c%r 1S58 89?8@{5‘(’%?&0&
control dekpokefoP6cont intipdgceaN; oustainits and-dbar aeemibéng t he
timn f i eGcel Vi d i.ng, over, the | es 10. [0033]
Next | G et oaahb AL Yoh CRANLED BB ARECH B i oh D5 $eos
descri bedexhaushedndl POvw ngv tiésd rdtphi bowars redrdoodetsine idiattdlzovaembhe
| enses arg, Ther t circular nenbers are referred to as
| enses butcggﬁgﬁ%ﬂﬁ%e%%%rhggé that the nmethod of centering the
ci rcul ar nenberBhie ickrcylaetregmiben ngcedrenodat ton 3Ghauseti ®Hisiss not

limted t I e : Ny the, . .
openi ng/ clg%g?ﬂ%ﬁ%%(g%%%a Cl(og)erlei%é 8’%1%) 9?? %%%ﬁgd,ﬂ%%dg]t%oel%'en‘é‘e"suﬁf}ow
are 36t t196¢Hmdpladi AgbaeabBélicats gbaesifef ttmmsmittulrey UV rays may
menber - c LOg: i ££S j 0. n i ..The

di anet er ?5‘%]?;5}{%‘\21 e_nsée;§ ?L%Zur%%gﬁ:t%%\ge%ﬁ g@‘gn‘éﬁé‘%ﬁgﬁfi %ea Vance, or
t he di aned@?@pPdaticon ehsaber0dearamd windomsasta ed Gy magenyf ttheuartz

circul ar feAberzApassri i ce,é T, | begd.-bel ow in
detail. 1rrIlBéyT‘;Fr ot at%ﬁf%% %Y?%u%lgg %%\%ée%tgﬁ%d‘ggﬁég g?/pt urni ng
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eccentric cam 2 usfhinghehdi Mo Pl ois heliddr LIRS dbhibbab
position where the stepped portions are in the horizontal® stateto
stat e whek® tHerFekar dimzete @10 the rsdingcempteed 25 ThoudH et up
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| oner toward the front side.

the circular member accommodation chamber 96 so that the

a

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



10 In this state, the operator opens the opening/closing door 2la to
pl ace the |l enses on the chute portiod$ 27b that are positioned in
front of the circular nenber-centering devices 22, 22 and a[]e f or med
in the rear end portions of the holding nenbers 25. Here, the
operator pays attention so as to place 15 the lens 10 on the stepped
portion d,having the smgl| est radius (| eﬁgt r%narmn%.t he Ztﬁp ed
R A Lot A
portion esitd y_'gam:e_' ipey deobc the
Though ¢ nE-SBETE. S0VRRELPT bt FBR RASUREFE WIEh ¢HecHBPAt HECREnDE: 25
havi ng stépscribedsbalveg abdpwxhlidite aseémplreviedl i awy ireyrbepaBility.
vvithoujt SE)S s a matter of course. [0034] Both sides of the lens 10
conme i'n ¢ n?%%? with the limting 25 portions 27d positioned at the
front end port idawst othehbestepplcd poatedbydhallth ddweidensd dfk tarried
t hus, posjti In.a state.where the_leps 10 i.s fed.onto_the
centeri ngﬂ) o%){gc?%rlld a}ntﬁ%rﬁf?léurf‘%?n%cgt,'n??i%rggﬂ?g8cllgc}lg?5tl§85“ber
i.e., thecposi¢ironeahsth2.circul ar eccentric cam 28 is returned back
SO L ' i q I dto
be horizontal. hererere hdarens T5RBREG P PLbhal ne sl o R EEGHedr
I n ald atrember esttdmadensriidrs 9t tandigposed et @ pheiteéphedongstream
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t he | ens decommiogeagrrempiht W tand heecamid usubfcaheist eppads pddt fom d.
If t r adl Is i I radi us.,of .
cor aspord ey St e EaRer B b o 20 P 3Rt Fikt g
i s positinereebetagr 5¢T ghedys dé¥i be ethé¢ rpnedhet cehrenlaxisefbeAf t er
havi ng se . & hec open] | 10 da. .
(00351 1oMEs oS Em bl B T e ARl A, DY o
t he hol di echidprtissanecirulre adedesi sypporttioy ohithdScescthak

menber syupporid r}gaMlﬂn?ASd‘%@iége?)fgndl ing device 31. A
27c Ts

penetration groove _ ormed i n the centering portion 27a of the
hol dfg nenber TBn gsateiratdaw achrlodghprapvislegngitbowa Eeohrohedevone

end of t he, CRRkRIHJIg R LheR oh bt £r & tfb?“c@ﬁ%?fggtﬂ}?e F&%&%rgsoepet
0. Through the penetration groove 2/C, the adsorbing portion cCo

t he ci rCLﬁ%tQ'?éfﬁbe‘-Fe%%b‘ﬁwgiﬁ@ddhﬁimd%i%Wheth%nB%ﬁgs de¥ice 31
supportingydde; bottom surface of the Iens. Thus, the Iens 10 is

easi |y taken . _ . i
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



20 out fromthe hol ding nenber 25. [0036] As for positioning in
the Y-axis direction, there can be edfl oyed either a method of
nmeasuring the lens dianeter in advance (or when the | ens dianeter has
been known in advance) 25 or a nethod of measuring the |ens dianeter
afterward by using the circular nmenber-measuring devi ce 48.
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(Y-axis to there etermne nter posl
members 25. Here, the operator pays attention sc as to place

15 the lens 10 on the stepped portion d having the smallest radius
(length) among the stepped portions d larger than the diameter
of the lens 10. Since the stepped portion d is tilted, the lens
10 placed on the chute portion 27b slides onto the centering
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



15 the lens. This nethod is easy to control and can be favorably

enpl oyed when the lenses to be treat@# all have the same di aneter.
The I ens 10 handed over to the adsorbing portion 45¢c of the circular
menber supporting unit 45 of the handling device 20 31 can be treated
inits formthrough the subsequent steps. In carrying the lens to the

next st ep.puhen. the, dipmeter, of, the J snscleirgul af. maber) pag gty
been measure(Pm advan , the cilrcular nmenper tan %e neasur e or 1ts
out er shapésgomrrhimmsgdieamendr vihbi gt ,cenramtawis, OCein.Fhy. U ng the
. | ) ) : . n . T
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the | ens 1D¢ caudiemefthiee dicarseleris posiitoneddpeliheisglitghtly devigped
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menber - neasuri ng devi ce 4 e next step, “the 35 Circu

menber - adspebing/ pbesioa 45croflahkshahdéedg device 27 31 shown in

Fig. 6 isiggggp (not shown) to just over the studded pins 58d shown

in Fig. 8 and is lowred. The lens 10 is thus placed (fal se-plated)
on t A& studded Ngxls, S8scrBpedinetdnd st haedhedded hansirggghe theny drom

10 i t esi 7 j o)
nandi ng 0eT TRE T Bhe T8 Rhy Do Q8 Eordt [Tt 84°PRAl PhE f Bg g The
di rect |y handebapvesmbeyr thopsaritidrd ngitod>5ya Wie theaddiinaudgrice 31.
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3. Desirably, wever, e circular nmenber 1's once false-place
t he fal sePpratemg poref dmsdiolding meaiared Sehaenersatangetprasghgup

portiyen 58,604Mkd Sﬁson@tt)ﬂeeﬁfontgthese Skudded- & 1 B8 JJUorsbydded, 4

pins in this enbodi ment). [003 l .
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).



15Upon providing the fal se-placing portion 58, the |lens can be easily
handed over. Besides, even w thout nmé&suring the dianeter of the |ens
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 %Bgﬂeal se-pl acing portion 58. Though not di agraned,
further, { ns i s handed over by simlarly using the fal se-pl acing
portion 58 to thaushyn lsma‘itméaﬁswn‘mc_lﬂeﬂpelde@mtlm ey | Ten$51 0 hah
applies t r_2 t he. surface t he | ens n.the s
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measuring area a o e clfcular menber-neasuri ng
shown i n &gtelosldiagemapr b emtd ot gbhli 0AiBQ a Z&rmmbladle&see that

receiving; porti Oghﬁam?;?gagfrf%e%%”ﬁ%@%e 2R thq:hcent %37&% rod

57a to mhlch end t i's fixe erlng Fo
passéd t potighon HEmedsire rgrandéa ranemher cmppatir enihein m‘heamlndlmg

di aneter @f,fhe 31%&1@%%15‘%?@%882%313%%233‘1%% LA+ fs%'oaé %Y’S”

the | aser projection portion aser recelving
i.e., if andd besbrougkt flcatbe canthe prasurémdiacea aenlteghposstlon

interr Upt&f’gﬁﬁ Hﬁ@m%l gif 10,¢ angh d ey | £ gt%llf'e tg@ci %ﬁ n‘fe(grtﬁt ré'c%lon

(or the len I'S not |nterru ed)
Furt her, le“ea%Jeﬁtﬁbmem?glm r bd Breradsn dl@éemualEe’dharmbnmxe@osurtalo@hbf

and fhe H&‘ie&hrs e L HRARYS | 1D e%%y E§a4§n§?€%%%l ¥1[£)gefa orab},&/

rotational angle of the centering ro e anoun

nmovement Rk tWhebtEhan keprescm el uecatrd cofl @0 1§hd SNewe |
descri bedyhglowis a nmethod of determining the diameter and the
center position of the |ens 10 of which the di aneter has not been
known by usi ng He lensc i ahaheas er v ek dsurtingg adeeirbd nggportion 45¢c 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



To measure the dianmeter of the lens 10 as shown in Fig. 20 10, a

di stance (A) the centering rod 57a ha% noved is neasured at a nonent
when the | ens 10 supported at an end portion of the centering rod 57a
has entered the neasuring area a (see Fig. 10A). The centering rod
57a is, further, noved and a distance (B) the centering rod 57a has

noved is asured, at_a mnent whenp 25 the | ens goes out fromthe

Tonour i n  BATRE (Bt § T4 6 SarkBot: iRt Tt RRb qrs 18 chncged
found by i ki ishgwinhendirsgarge o) ief Lowgesant Thomde 1di skantheas
(B) of movenent. Siince the center posjtion.in th -axis.directio

has been WA ET4k (Fad By PAE G CuIhE RERDEFS cBMSEPRo deyAEWeS3 sk Ene
descri bedsalided ptimes 38dditehretlensol 0tie sbeperi@dcan e centecting rod
measur.ed gle ying on the distance of novenent in the Y-axis direction.

[0042]5 To’ détermine the center position of the lens 10 as shown in
Fig. 11, the cditemguisinion flomfhartvb repriverst e dcerbs/dl 0 snaBp be so

nmeasured in advance. by the .control portion. t Length (S),, 29 to
Che: cent SFORISH TG (101 e Sohe b7 | Wy Tk B e n e SBer et 1118
nonent whemtdeinensod @ asfenher edrthéameasnbengmanearangaddvace 48
l ength (T)._fromth nter position (1) of the centeri rod . 57a is
reacur ed TH1198, Grahias e et ing ottt " ot e T | ng
arealf. Thewéwengt hshd S)iamul { T)mdysoanel equate takesetpbdded o the
center of 1 in the Y-axis difection .(bhack- sforth_ direction
of the | eiis) el BAR PR et R S T SR Lo R RELRS
cent eri ngpowodi&dyaht |donel sontar ossit i tres stheddedpingi s&dt [ HDour
(back-and: i ti f 19 g he; d) is not in agreenment with

t he cent gsrglg%c&s% ?E%)j;lﬁ Ij)ﬁ)gtf}%t%e ce(pnflenh?elﬂts rod 57a, however, either

| engt h beld®h¥%] | onger. By neasuring the difference between the

| engths (5) an Ny Lb J C r

posi ?on [(S - %%frkﬁl?%%x?gi%%r Egﬁggﬁﬁ(}@%ﬂ(’%&r@ Eg’cen% g‘rens can
posi ti on ke adwl b Nerded aiferct Bes ides begend etighmiutechamsuriong the
circul ar {%{m | ViiGe ;22 cribed % e e f
the |l ens cane%:d%gﬂgp%eg%d lg)yl egraﬁlagggt’ hggge%tggrg g? %Eew}lggﬁé tn8
di amet er dentital poplits ot leentem. pAsitoentie Hhen¥-s@isf diiechitheand
di anet er Aas Rean 20 el Adinash) m ady iddlf eantal - pprLipp of
the lens 10 I's found by the circular nmenber-centering devi ce as
descEPbedaidvinethdin Hhe gl | HeEB theyp Ul hoting fidee ctp Fer-phecieds
10. [0043§]ortion 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



Even if the |lens dianeter has not been neasured in advance, 25
therefore, the center position of the&8circular nmenber in the Y-axis
direction (back-and-forth direction) can be confirnmed by using the
circul ar menber-neasuri ng devi ce 48. When there is a deviation
in the Y-axis direction, the lens 10 is handed fromthe centering rod

57a over th 30false l.aci n 0 58 by _adjusting the .
Govi ot ont 87 T S ARt B IR RE PTRE RN Sl ekt AbraBbEReb Ty Sios of
45c of thEhhaoelhtegmlgvroe Fa maklwtgmli qosiie ddros danfis rﬁ:bdm As
center po%gl on .of the Xi.S ?ll rection,and in

th
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directd y u i n the 10 is han ed over .t.o t
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si zes areand the $eugbbdihelyghtet edfetrrapteat éor ptdm lengn‘shd:a‘re béght

det er i neds relyi 1o UAARL{ 00 abay G, deldad o ef Glelenl v.flet ecgl e, the

centers of "the circ ers i on o MEASUrT g
di andtler srofl bhe t@nshks, r@hete@r@udamowedbetraEQBUr|agddehecelﬁeumam

be used for gpasy éggr SVl YBes, Ary reeglfﬁ%E e oé hczclfr?a? eassngle 63®

t hese values In t e su%&g uent coating
det er mi ni bige t benposing onord»f S?hean@atheﬂgam@\zzt eeff@traieght nnovamgehhe

distance i plo FOVSMBH o Ol % Eht L LY IRENSe 8t 6. The et hod of

measuri ng the curvature and e | énses 10 is not descri bed
inthis eh®d¥lhent. [0044] The cent er axis of the lens 10 can be

detenmi ned in gp. .20 elactrical |y, f&mw'é%ﬁﬁ%@e& b%é*@rng%coig@ﬁgr

causi ng, however, the operat|on novi n ens
conpl ex a%lafﬂ‘ew rang Hre esardrfde dqsartiom @ff ttiee Leors flRecdrembircbnthe.

Accor di naad fnd 05 REDAATERLen HRndlle ) L3 N1aNMn e eL1BiEt D the

di ameter of the lens 10 1s neasured in advan e or en t
di amet er NP MeFIUNDNG sdesb@ar&®l- by using the circul ar

nenber - measur i ng, ‘?d:‘e\é's(iﬁegfthtehﬁlﬁﬁ@i:@i: fo the i&f@ 1j€p ash s&mla%nhln FiPI’y

right-and-left direction (X-axis direction in Fig. 3) i1s mechanica
f ound0 antPt edéehaarepbBi thlm qanterdng FRds5de rieat imeveshddnmeas Brgd

3 is foungk bymeRehatiodn AhdY «MBABY d iborted 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)



30 the dianeter of the lens. Therefore, the tine required for finding
the center axis of the lens 10 is sul$tantially O second.

According to the present invention, since it is made possible to
efficiently center the circular nenbers, it is allowed to treat, for
exanpl e, |arge quantities of lenses in 35 the subsequent steps. As a

result, it i 0ssi bl to eff the coatin
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t he handoteredmndtbércart rites c‘eheelreoﬁ tI: tlentshén dihya rYgaparst d@geﬁ;:lon
where the s.drie redet erm ned perjo
e A SBORELMaspobbh e ac Uil e F6RFE Rh P M Bl ReonE s he
mai n carrtenterapss 5Rion tﬁbcphdﬂunhmnnarxngﬂﬂdu;amﬂtile?heAbehher

hot ochr o rii h focu abl.e co sql.uti
thotochrgﬁgcggﬁgﬁggéggb% ggé%)dfgg%%% oﬁ&éuFﬂ3%§ﬂ¥¥géé SELPWEOf
| ens U8y thhephﬁm@bHMDmm%:coaﬁgngeﬂentcmiﬂ@ tH&taantthpﬁ51tlon {g) of

hot ochr o t fin she ens IS
gnce pl acgllég &é}?%é{}f%é sr{%%trrag?% c@%??‘gggheans %ﬁ‘ bg? PE‘SFa?'O’Hﬁﬁﬁer
fal se- pla@Yﬂge¢ﬁMIlMHlﬁhﬁéﬂﬂfﬁereﬂdﬁﬂbﬁﬂwﬂan th&ndedgmhsr S@ tbhe (Té'
handover d f _the cond nmai n. carrier ans secon
mai n carr?ggL géﬁg Bgssﬁﬁg g RAdo fiﬂaﬁa“ﬁgeé &t p8§FF988 Fﬁ%o the =
ul traviol el Irlaychger Madixdsi dhrehtmber 93imfe Uﬁh&j@am:@ﬂ@qsntube it the
| rragisat | 0, POL T PP 824 o8had Hbdd® determined by the circular

member-centering device 22 as described above, the center of
the lens 10 can be determined by learning the center of the lens
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



ultraviolet ray irradiation chanber 93, the lens 10 is irradiated
With ultraviolet rays fromthe W |adf 95, and the photochronic
coating solution is cured. 30Next, the lens 10 treated by the W
device 70 is carried by the second main carrier nmeans 67 to the
product circul ar nenber fal se-placing portion 72 that is formng the
f al se- pl agi rtion si,ng.,the.stud i ns, 72a...The |en 0.1is
carried t%i?%gpg r%glﬁgxﬁgﬁﬁé%yﬁbﬁaﬁ%gwgggt?%%§¥§§5&@ ﬁﬁekggagérEEFﬁr
menber actontbdatexn sbep. 75 via the circul ar nenber 32 supporting
unit 45 of the : -C i_er neans, 73. .the opening/closin r
21b of the prod%%%gggyggﬁgf@%%ﬁgg?mé 3?%8%’6%} - %%gri O%ﬁ%h%%?ﬁgﬁge
t he produtéenssl®aken dHot ¢xampiée kefond dpemgbecated onandati easily

portign 7 46] i o] i ijrent, as
descri%bedéa %g&e?rq%@e%n?hetlil%%]g%%bn?lﬁ%tC%‘?){]?l% n???é%e?ﬁec%ﬁla%%t ers
of the steppedipotiyonbfetted. dFwfthehn hkotadi ndrarettier sl Qe s diadbfng
can be ac ed. steppe ortians a
dianetersgﬁgaﬁgf%ré§¢€hééE?eﬁ%|ﬂ na |n§Ei%§ 8%8?§%§?§G§Q“SF§Q?89' the
equal i zi neerher gagibdrnseran he dateamigigdual gi egegrot helddvensethadd

and the 5%@%%@,?%%&%@ Pps d nﬁgﬁ?gégetg%lggrggia&bﬁ.gﬁgrgf

shorten the working ti'ne for center|nget are

shor £€ni ng t he Jberidagicnnes mew suy imgdehe 3lipossidyt s of ot pe deinge st, wohe

coating s ﬁ%ﬁi - i pl.ugal i L.C .71,
and to tr%%%@gf%ﬁur a |%‘3L’y r%%%%sﬁegg%g?’rjfglet gﬁe%%%(ﬁg tljlgl\é r?g%éksrﬁ%%%grt@

devi ce t othassupraidinss taned deat@dd- 9 erfsédeldenbrst hbsueabblesentalube

| enses 10; ywen Y, i t he coat | .

the coat g erstan BIaiRGI o L Faraaen, O5arp Hd AR b AP

or the phRvchramat ddet iavgtsglauniognlies forbdetephanédg thehdistance

coathBy SYSLRIIMnDLANLE Gl | L2 LP LA SOA11 BYSYRIHIBL Y | nues
the operation. 25In either coating system further, “*he

pri mer - cAeRa F1Hr Yed tiom S1pvates phivd deew Pt cotodre nkepees i bh s nagt be

manual |y aperaiiedy fof niepd eusbiigeAhe coating solution or for
repairing the device by being separated away from ot her portions that

are bei ngl @A bhatically operated (continuously operated) . In this 30

case, the coatimg Qd0nxGaN e thepheRkshedcgh bheqdeyifeie§ainbsen
repaired, a fal se-placing portion (not shown) for arranging a

pl ur &Fi t 2 ltch N FIHF DL g GUERRRE i RY FYDHIT G IIRSPF | RS ERAL i ng
portion Sowdver Phueabpé¥aioh atFerodIngahda «als 2098ApERMBE Y1 89
portion EgégIégﬁéf%fﬂaagifggggggeéhﬁeriod 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



35 lenses 10 to the priner-coating portion 5 or the 33

phot ochromi c-coating portion 7. Upon3groviding the fal se-placing
portion or arranging many |lenses 10 in the drying portion 6, it
beconmes easy to operate the priner-coating portion 5 or the

phot ochrom c-coating portion 7 being |inked to other 5 portions after

t he coati ti e e i She r.after.the devices, hav
been repa?gggghg’ £8 QgéeegrEﬁ%aﬁégg%ﬁgsgfgaFﬁﬁﬁgt%Pt?nﬁ?ufﬂglﬁgl8?ng
menbers 26#@stem25f in the present invention, further, it is possible
to enploy{obgs?ddition to the above-nenti oned cam nmechanism 10 any
ot her nmechanismby utilizing a cylinder or a notor, as a matter of
course. In the Predarts lAvehat oig piosiitd oinmobort aht s tdwatt taie pbaktdiomgis

nmenbers 2 i i that_ the _centerin
vor 1 o poarkoedty BhE BUNAGNLE e b Jr AHTPRREL . Wiy LIS R ALY
it is al sbZpuwwitblie Fégat i deh the rhémeupportishaporkéond afl ahver nend

ti | .di . i 1 tior
D (on CRetD i@ dse b, i AL HP1SIGE. Phe! D SBHLRePRLOLETng,
up and domprtéonte tbatewrhgcport tbr 2Fms (¥t dstceatied wiclt hbeebyimekt
t he hol d'@Sa%@géogé@igﬁf gpVLIg %fgpéynﬁe L85 Yy "BOPEL, Ups and down.

20[ 0097] using the circ er-centering device of the
i nvertd on as dé&sE¥ehEbeanoinertdne ttow Fngatwentdals béen He. ndrbedi , mehe

nmakes it RaSYoLOr %%Jﬂtker%éf he cende 1¥nd 9 g'gr g;{%a&rg‘gﬁpgﬁéﬁ%ﬂ gs

r
| enses. Therefore, centering &%r can be i Ci

conduct edvherel the gpgéigdaseleyiot id dedkdr faemberedetennéspdcparbed
centered fgetghei ned for their center positions) within short periods
of tine. As aresult, the treatnent can be conducted by providing the
after-treating &tte&ss Havigphgen idnjest, et deps(@0gis, caranddByy. tha4

d ai 18 [ 1# - $0aki A0V £ reRnWé £ R B 1Gd @%wt%rchlr%%c(lfco‘é{mi%% L8t ion
center is determned by a centering device for centering
7. At the photochromic-ceating portion 7, a photocurable
coating solution (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



5 lenses is held by a spinning shaft with the |Iens surface facing
upwar d, and a photocurabl e coating séFution is applied onto the upper
surface of the lens rotated by said spinning shaft, wherein: .
said centering device includes a | ens-hol ding menber for 10 centering
the lens in the right-and-left direction, and a | ens-nmeasuring device

for cente e n,the-b r h dlrectlon sai d-hol dj,n
menber haéh§98%E? b Q§1£ 4%|§ﬁ @ﬁgtggg??gn U868 fﬁ%Fe%? "3 ?He d%hg
right- andopeningi’céesmg dgfort Agb edntbe paoqchicﬂtScmfcuhar Inmmﬂqezaaﬂoaage

chute Porphonign bhesrsaeyshieaptersol fon,teeding Lhe Lepscte sahd

centering port ent eri has

portion otlacgl&enmemhensacemnmadatnmm pmdtpomt?bm of said centering
portian f 6 limting portion for specifying the center position
of 20 said Pgns in the right-and-left direction at right angles with
t he back- and-f cde¢oBiiregtioihifs saibddioleditng asenberribed abosabdeven

hol di ng n?HQeieﬁ§e§rﬂ”t@1%c{| Wt Aot Fic r@@gﬁ'}%ml%g\e% A O%S Saf ggéﬁ ?9

menber that sald semcircular portion Si cones ow an
portion speetbeesnds hogHSseftbae RGldheg|mesbésst2amster2dd tannbe

sai d chutgc@%bagté& ihhend g%gggg C;P&f}él&ns afy ﬁdr Eﬁg{letfﬂeng 88%%9“

and sai d [ ens-neasurin as a con ion
deteﬂﬁﬁne%ft¢hﬁ(ﬁﬁﬂ%ﬁ3rﬁ}kﬁlﬂﬁﬁ§HQNﬁba @PEW@tbaéb anﬁkfﬁprheQUaémZLog

froma Va&ﬁ@*éﬁp‘% 8k L Legfré efén@ggﬁﬁf%ﬁa %%nE%ET?% and
SRS ootk

coating device eq wgo e devic centerlng
accor di ngth® anes m th@hét@pneﬂh@osbh¢n$r@kuand|mahmn@n1®fpsasdble to

centeri ngst?&fééx?”tﬁér@rﬂﬁ PefnPOFL | 05@n%é¥fn% 1[5%@' iél\@yegai’b ng

di anet ers 1 ncreasing omt ower side towar
As a result of shortening the working tlme, it is made

15 possible to provide two coating systems A and B, to provide a
pluralityof UVdevices 70, 71, and to treat a plurality of lenses
simultaneously using a single UV device to mass-produce the
coated lenses 10.

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



35 side in a manner of formng a plurality of said semcircular

portions in concentric, said stepped3portions being 35 continuously

formed fromboth end positions of the arcuate portions of the

sem circular portions up to said chute portion on the rear side; and

limting portions are fornmed at the front end portions 5 of the

stepped portjons of .the centerin ortion so as to specify the center
"t 1 onSboF S Prime- b

posi ti onsP FOPERSERF Y RO AR - And-URSt REFEGiTh ch is at
ri %th angfe}ssé@»i-}ﬁhactﬁeg W&L&iﬁﬂof@ﬁﬂhrﬂjﬂrﬁﬁﬁlhﬁﬁ szhn§%é d ohoh ]Eiih@gdrying
menber. 10 T coatin evi ce ui pped with the device for )
center i ngp‘f’JéBJs%% achibﬁ’aF?fﬁletsoeac?%gﬁofPep% BRR PIIZISF 17 IRGROF FAgR
devi ce has ar G:el;aat ghblﬁgch@dmﬁha'ﬁobﬁﬁdg pdaﬁti@nwdmrigs lm\k@gil €o 8tHea
nmeasur.i ng_area for asur.ing the. ront en ortion t he rear
oo TRAE SRt AR e edding aaldblien SPEs e ofpahent 5458
sai d | ensatfsepasisedié it oeighhsed be@astepaigred ea by using said
centering rod

t.0 asure the dianeter of, the lens. telyi .on a
di stance said éS%ggFiW&aP8d§ﬂ555W&R&&R9aﬂaﬁgafﬁlc5ﬁFr§P986P9i%ﬁmbers
det er m ne®54& heo &t eim ndneopreaiett! énsennibhe 20rbaek- and-ierpbssible
direction_relyi,ng on a djf.ference tween_a | ength ) of fromthe
front end Poriis ’oflnsa'f[“inéﬁté"rfi)é1 t%g ?ﬁg %gﬁYgFmBBE?'PP%ﬁ GRSAPgranism,
cent é0i ngrmydtEng andangtisn By aft iflioinicthe ceadneled par ki motof, sasda
|l ens to the cent ex Qsition_.Q

: he center positi I_nf ﬁaidrcent ring rod. 25.%4%The coatin
devi ce edlif pped W (57 1S devic& FoP EEREEr 1 ePgﬁSBS acco? dtfigPtben
clai m 3, wiet eéheholding mesmbdrd@biaceo REIf aensenhng(didnsed finc naesea
handling deyi ¢&,d Ofe [PV NG 10SL 88 Sl d12s) fgen JJanshgried 49 the
example, the holding member 25a, it is also possible to attach
15 the support shaft 26 to a lower end portion of the holding member
25a on the side of the chute portion 27b (on the rear side),
and to attach an auxiliary member that moves 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).



30 imting portion of said centering portion to said centering rod;
and a groove is fornmed penetrating up and down froma front end
position of said centering portion to a center portion thereof, and
an end of an adsorbing portion of said handling 35 device that
supports the bottom surface of said | &hs noves up from under said
centering portion, passes through said groove, 36 and hands said

| ens fromsaid centering portion over to the adsorbing portion of the
handl i ng device. [5] The coating de¥#&®Sequi pped with the device for
centering 5 |l enses according to claim3, wherein provision is nmade of

a fal se-pl@ging portio lch the l.ens, that has heen centered on
said cente ﬁng rod is '[hrgﬁas%? g&"éﬁ% JTna'?)%g Paced™” Sﬁ?ileghsla IWZWSC% s
handed ovdhet genheld Lpidariavgpiokaf byva ccardiarifrml devptacion qeoriterdmg 10

[6] The cqahiseg Oevieta MYl Qgpﬂ%ifﬂdd Eg%g?n‘ﬂﬁé{é Ejﬁ)g‘;lgnasfgﬁ‘%?%{:/?%alﬁ_ s

according to claim]l, wherein | ) ed i a
pl ur al ngHﬁ’g??‘-dﬁartc‘%]—”ﬁ@%&é’??ﬁgemt@é’%gﬁ%‘bﬁe@ W APRHE Ryt e & heor
cent eri ng upprsesuatgoe dvngHeo lenai motateldebei sabdi gbiphdinec whalfite

coating s@hutL@n.is a photochrom c coating solution. [8] The coating
devi ce equipped W th the device for centering 20 | enses according to
cl ai m 7, wher ei $@thESpRerdeddeyicechatl wies ol tansorholdiagpnerkenifios a

pri mero cogkhberifgt thasidieensf eneedigAtthgdt eos: diflecdiemat ang get hod
by using ?egg\—/rlnga?sﬁglrntfe etvea.rclen%or centering the lens in the
back-and-forth direction;
said holding member has a centering portion on the front
side thereof in the right-and-left direction of the center axis
15 of the lens, and a chute portion on the rear side thereof for
feeding the lens to said centering portion:
said centering portion has a semicircular portion of a
given radius, and a front end portion of said centering portion
forms a limiting portion for specifying the center position of
20 said lens in the right-and-left direction at right angles with
the back-and-forth direction of said holding member;
said holding member is provided with 1ift means which so
tilts the holding member that said semicircular portion side
becomes low and said chute portion side becomes high so that
25 the lens is transferred from said chute portion to the limiting
portion of said centering portion; and
said lens-measuring device has a control portion which
determines the centering of the lens in the back-and-forth
direction from a value of diameter of the lens that is measured.
30
{2] The coating device equipped with the device for centering
lenses according to claim 1, wherein the semicircular portion
of said centering portion forms stepped portions like a stairway
having diameters increasing from the lower side toward the upper
35 side in a manner of forming a plurality of said semicircular
portions in concentric, said stepped portions being



25 |l enses that conprises a hol ding nmenber having a portion for
centering the center axis of the lens on the front side and a chute
portion for feeding the lens to said centering portion on the rear
side, said centering portion having a semcircular portion of a given
radius, a front end portion of the ceBbering 30 portion formng a
limting portion for specifying the center position of said lens in
the right-and-left direction which is at right angles with the

back- and- f ePRimieEshy diorerds dramhorh epdrafsdic iopwepéi hhe arcuate

sai d hol di g6l Shé @ehnk bt BuifAtho3Riidneent @6 89: S hR@Et bOMt ion
becones | ow s that salgglens pl aced on said chute portion slides

from sai d Thdt® gorti oi8éwAEo said centering 37 portion, and said
| ens i s brought limtidiognpactiang mrehdokrmailt angiporitdoan ehdspdxkions

centerigng @Pﬁﬁb%ép%e%pﬁft brlshes Eﬁ@tc%r t@?ﬁh’ééﬁﬁt Qfansal %sé:% é&hfgh

right-and-Ieft direction thereof; s _contro
control pdrit§ d??qtsernﬁ?éélt?yotl% ki %F%fér@teé’rqeﬁg 1BotbpoAl gt nRRd-

portion falisigien iwhdchhesl @fISr:Djh’S&lrd_qllwtibhlthgtﬁeaﬁéckgamdlsﬂoﬁﬁ]ﬂer
t he centerﬂ%gggf o%fsﬁﬁhd +fﬁ§n ndhe right-and-left direction, the

portion for suppo I'ng sard ens s"Hoved up so that the portion for
supporting said |ens supports the center position in the 10

ri ght 1gnd- [isqf t @hé%dtﬁ@tgocﬁeﬁ?ééjehﬁﬂﬁp@@ wiRg BQ‘Uléé”ftai"C@er?ﬂéi%.ng
t her eof &ﬁ portion d or s%? ortln said lens 1s noved to the
| ens- meas TGS dEFCEELRY, © r Yher&iféns is handed over to a

centering rod ofsaﬁﬁelelrmﬁmeaeasmng rm@vdexallmaes asat drdmgy- tehshat Mg lds

devi ce MeasW £5n2 J-&NOL 31 ef e;ﬂcﬁ)%]rﬂréasm ﬁw%@qg géym the

centering rod to the one en of sai ens 1n
di recti on f&RAtacReRR A IoN 288 FROMEIGe cBEnPeFt R so%tth§a?-§n%e1rft étieng
rod tost heaekhandeddroh stdsbdiesis in the back-and-forth direction,

determ nes a de on of t i1, n i t he
back-and-forth §é§§f¥%%ﬂ§% F%%?%ﬁé?€$§f§ﬁggmg %%Eﬁﬁgﬁ uﬁﬁng
and cent efgidafentenikng godhke peelkuaadtiedisngitescef e hﬁ'—‘n@ls relYlntJhe

circular bang at@taﬂi@é sﬁ@.@c@ﬁﬁé@ﬁ.ﬁg t&d Nl mdred, SBhANEAIH Fadktlrom th
.the lens sur%a fag n% hot gcur abl € coating sol ution
o appl | cOGHAGN HaC B S (e e 36 2h5: e FELY LHIA 1S W ating. on
sai d 2pi nharg- shdfforth dlrectlon relying on a difference between a
length (S) of from the front end portion of said lens to the
center position of said centering rod and a length (T} of from
the rear end portion of said lens to the center position of said
centering rod.
25
[4] The coating device equipped with the device for centering
lenses according to claim 3, wherein:
said device for centering lenses includes a handling
device for moving the lens that has been transferred to the
30 limiting portion of said centering portion to said centering
rod; and
a groove is formed penetrating up and down from a front
end position of said centering portion to a center portion
thereof, and an end of an adsorbing portion of said handling
35 device that supports the bottom surface of said lens moves up
from under said centering portion, passes through said groove,
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and hands said lens from said centering portion over to the
adsorbing portion of the handling device.

[5] The coating device equipped with the device fox centering
lenses according to claim 3, wherein provision is made of a
false-placing portion on which the lens that has been centered
on sald centering rod is transferred and false-placed, and said
lens is handed over to said spinning shaft via said

false-placing portion.

[6] The coating device equipped with the device for centering
lenses according to claim 1, wherein said holding members are

provided in a plural number.

(7] The coating device equipped with the device for centering
lenses according to claim 1, wherein said photocurable coating

solution is a photochromic coating solution.

[8] The coating device equipped with the device for centering
lenses according to claim 7, wherein the photocurable coating
solution is applied onto a primer coating that has been formed

on the lens.

[9} A coating method by using a device for centering
lenses that comprises a holding member having a portion for
centering the center axis of the lens on the front side and a
chute portion for feeding the lens to said centering portion
on the rear side, said centering portion having a semicircular
portion of a given radius, a front end portion of the centering
portion forming a limiting portion for specifying the center
position of said lens 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 lens placed on said chute
portion slides from said chute portion down to said centering
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portion, and said lens is brought into contact with the limiting
portion of said centering portion to specify the center position
of said lens in the right-and-left direction thereof;

handling means controlled by the control portion is moved
to said centering portion to move a portion for supporting the
lens of said handling means to just under the center position
of said lens in the right-and-left direction, the portion for
supporting said lens is moved up so that the portion for
supporting said lens supports the center position in the
right-and-left direction of said lens on the bottom surface side
thereof, the portion for supporting said lens is moved to the
lens-measuring device and, thereafter, the lens is handed over
to a centering rod of the lens-measuring device;

said lens-measuring device measures a length (S) of from
the center axis of said centering rod to the one end of said
lens 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 lens in the back-and-forth
direction from a difference between the lengths, and centers
said lens in the back-and-forth direction; and

the circular lens that has been centered is held by a
spinning shaft with the lens surface facing upward, and a
photocurable coating solution is applied onto the upper surface
of the lens that is rotating on said spinning shaft.



