1 Title of the Invention: Method of Produci ng Coated Lenses Technical Field:
5This invention relates to a nethod qf producing coated | enses formng, for
exanpl e, a photochrom c coating on the | enses of spectacles naintaining a
high quality. Background Art : 10A material that changes col or dependi ng
upon the light can be represented by a photochromc material. The

phot ochrom ¢ material reversibly varies the structure dependi ng upon the

i nci den £, uled rayi r .and has a property of exhibiting varying
absor pt iclgr}cqs?pggt rtti}é (ﬂPhi gti%s{)%t'he property of a material 15 in that if an
i soner is irrdeithoddowi Produghingofoatgsr tiengiesr wavel ength, the single
chem cal material reversibly forns another isoner having a different
absorption spectrumdue to the action of light. The formed anot her isoner
r esunes Teloandgladr Fofelidhe initial isomer due to heat or |ight of another

wavelength. 2 r ‘hee S om ihg | enses
thatghave prog‘gﬂ?i ggt}%}é%tlﬁg gﬁg%ggﬁrgg’l %mrr%]?gér;‘?a& %£c?@?%§?%1?é%é€%&use, t he
phot ochrlemse sshetiand e § oqeixakipl edevphopoaheomér desitigng on dbeatestsed t h | i ght
cont ai ni ul travial et _r. : s.af _.sunli and wor ks as sungl asses.

I nsi de c())fr}gtsl?eecﬁoﬁs%sz a\%h?%ﬁ?aé%#glgl i%grﬁq%hstq?lr?cl%g nt, the photochromc

spect acl es have its col or faded and works as an ordi nary transparent

spect acl es. d L%n.ses havi ng phot ochrom c properties have heretofore
been pr&ﬁﬁgggqﬁf a'met'hod which lets the surfaces of the | enses wthout
photochrom c pr epertyadoakad whahgaspbolor hdeperdB0g copourite laigtet hod of

oot | S0 2L b0g. 8, PISGETLRTL S o0 D ssal e Bl pqpi gt e, corpound
havi ng plaaleaGlanomes pisapa v twardre st dhes Witfracs wfe tdepdreiinndyupesi nhea coati ng
soluti Or}ntchl%ten%%ng%i ﬁt?aypg eo’é:r}:racy)/nsi Snﬁoh@g%”gr %%%E:iyngf rgeghhi%dj?ti'ng
varying absorption spectrum. This is the propertyof amaterial
15 in that if an isomer is irradiated with light of a particular
wavelength, the single chemical material reversibly forms
another isomer having a different absorption spectrum due to
theactionof l1ight. The formed another isomer resumes the color
of the initial isomer due to heat or 1ight of another wavelength.
20 There have been proposed photochromic spectacles using
lenses that have properties of the photochromic material.
Outside of a house, the photochromic spectacles quickly develop
a color being irradiated with 1light containing ultraviolet rays
such as of sunlight and works as sunglasses. 1Inside of the house
25 where no light is incident, the photochromic spectacles have
its color faded and works as an ordinary transparent spectacles.
Lenses having photochromic properties have heretofore
been produced by a method which lets the surfaces of the lenses
without photochromic property soaked with a photochromic
30 compound, a method of directly obtaining a photochromic lens
by dissolving a photochromic compound in a monomer followed by
polymerization, and a method of forming a layer having
photochromicpropertyonthe surfaceof thelensbyusingacoating
solution that contains aphotochromic compound (coatingmethod) .

35 Among the above methods of producing lenses, the coating



35Anong the above net hods of producing | enses, the coating 2 nmethod
conprises formng a coating on the s%rface of the Iens by the spin coating
by injecting, onto the surface of thé |l ens, a coating solution froma nozzle
of a container containing the photochrom c coating solution while rotating
the lens. An 5 apparatus for continuously coating a plurality of |enses can
be represented by, for exanple, a coating apparatus disclosed in a patent

docunentetndasebmpedses! pvrmbh§ha icoRGHPRR tWet BuaBaauxbtiay I@ehani sm for
spreading a coat,jing solution on the |enses by using a flexible film 10In

order t8YfBRSPITLEPRRGNHRY Ad IS LU cPBAC HRYrBE [FCHRS bRArlGHT

propert hegoRYihhesSOALl S fRINA0ho 2z PO B OGNESAL 816k UtdPHa VARG He
relatively high viscosity of, for exanple, 25 to 1000 centipoises (cP) at

25C nusPhBECGRIEPBAR FOAbpIPe§OHMtAOR Mg Ca TORdtkAGs $16F 1FAS | 88 than 5 m
and:Spr%Eﬁﬁégkﬁs_%érneénEsﬁﬁoEQ§9 30afingles p1ussl Py tde BhWes caat i ng

apparatus nmakes it possible to satisfy the above requirenents by using the
coat i ngbsoraprenenkedRy | oexesprle, a cqpbipd ARPIAE MR AR P$Rbposed an

appar at ys, §0opa ARt Yd Wk ANA! e-3alhe £ 880 bRIwAPLH! | N A Shd &, S f aces of
the 20 spectacle lenses and for photocuring the coating solution as taught

i napat ed dexiheary medhwgisn forsspoeadigad caaddashapatitis oRoPn 4P vi ng t he
phot ochrlglg;isgscggt iuggn?ol Utdh@liple £i141€ coating sol ution-applying apparatus
of the patent cumen 5 is provided wth coating solution dripping neans by
25 Which the sordudes te flgancaateat big thay gk et aélfélpéﬁ§‘ésd%@é€9rqgnged

faci ng upwardaafl ks, 608100 SR) WPBARS T RBEAGLO £ ool .angat acl e
| enses. "Further, the coating soluti on-appllyl ng apparatus 1s provided with a
spat ul a swdghtarns avwhhghacaal dbivevedhbyh avssiael e chini fsom @rxkempidy a hol der

135 30,581 0L 005 2R b 102 SR SRR Lttt st e 192
the centerin®adhiagt o-te-cosdsd ofundadesis3taaansl mmgaven g fdraddilyon the
Froft ofistorethe Ml dhus Fe5eoHaE Th tHnPaey o TR S GITRE P Ui ch i
separ at edkawayt Possible to satisfy the above requirements by using
the coating solution in small amounts.
There has further been proposed an apparatus for applying
a photocurable coating solution onto the surfaces of the
20 spectacle lenses and for photocuring the coating solution as
taught inapatent document 2 thoughit isnot adedicatedapparatus
for applying the photochromic coating solution.
The coating solution-applying apparatus of the patent
document 2 is provided with coating solution dripping means by
25 which the surfaces to be coated of the spectacle lenses are
arranged facing upward and the coating solution is dripped to
coat the spectacle lenses. Further, the coating
solution-applyingapparatus isprovidedwitha spatulamechanism
which can be moved by a slide mechanism and with a holder 133
30 for holding a spatula 132. Referring to Fig. 15A, the spatula
132 intersects a horizontal line L that extends back and forth
passing through the center O of a to-be-~coated surface 131a and
a given point Pl on the outer circumferential edge portion at

apredeterminedangle B. Therefore, the frontendofthespatula

35 132 comes in contact with a point P2 which is separated away



front he above given point Pl toward the rear side in the rotational
direction by a distance A on the outer circunferential edge portion of the
t 0o- be-coated surface 13la. Referring™to Fig. 15B, further, the spatula 132
is attached to the holder 133 so 5 as to be tilted by a predeterm ned angl e
ain the axial direction of the spectacle lens 131 with respect to the
vertical line. That is, the spatula 132 is arranged being tilted with

respect firontthe AWsvLgvah pbiing ANEowied YRetdeta sideen ehetdta dteinghali3l. The
spectacle lens 131 is provided gn the side surface 10 thereof. wwth a pair of

coat i ngddsegtiion P¥nevPRh§taRRBefs or3s e Ludpdodinymied et iadn &9 t he

coati ngpeekdbhopradher ed-be-tbetrebdeusestace3idlb rmdrdhei specs atlge. | ens 131.
The coating solution renoving nenbers 135 are nade of ﬁaﬁgamed%%em n

b
(sponge)SBaviREtBRE el TR SPahildg pF dperISReH &P &P a4l ldhdiRe, and 15
ar eag t aghedy Betﬂge%ge %g%eﬁxfé’cﬁeﬁﬁﬁﬂPHé‘& Lng1Rl 8t e% e axRaNt Y ARN Jrpchani sm

wth their axes ndi cul ar_thereto mai'ntaining a predetermned gap in the
back- an@ff 6henseeFEeElgnless h3ltwibe FREPREL Wi the pgredet & hilddie £ or ce onto

the sidengyriace e dienssvhed sdanied reltlgntinecaod tNGespect
sol uti on-aggl yl ng apparatus of the patent docunment 2 constituted as

descri bé&@ hbeveortsartaly kbreitansh the ysirtd cedahdne3sfj sherfiens 13+ anged on

the outer cireyafepepthahesuchacessi de pfoiigedens did Aushawrdde Fig. 16A
To drip the coat |gg solution, a nozzle 136a of the coating 25 solution

dri ppi nghesged ¥3th pspabyeds feontine Huterien reamPernddeenRRks d Ihe center
of 1he $RGCLAGLENIERTHSENATIMRANOEN IS GoaklBRNdonBrdbhvadnapagans rol | edso

as to applythe coating solution onto the surface of the lens 131 in a spiral
manner . thikeaidResevbacagl 3 1af dhe spgepkicde éan6 LReé-t ol -a@dtiaw 30

surface 0f I 3 Q-G I f , kng [yon spreads
over thg’%\%ﬁtg:lgnt o- %‘?%%%{ﬁggﬁggrgfla%gggggla{% (?ﬁg fc%%?er(?? %S%P (fs?rycrjfagéc)r eated by
t he rot &kivangoxcdkl ¢rhadsied bjad pyogenty démsa and idrdspssa lashane, qutcer

ci reuntf erent, tJ - he- S,
furfﬁer%r%h%ee%ocaﬁl ngogﬁgggggggse%#%ggﬁgmg\%&bﬁgl%%é ?ggt enté%alﬁg t ensi on.
| f the méchiahmsiiswihhctheiwr iandd=eperpenddcurl awheherhtocoainnginsngur ed by

bei ng irtradiated.w th ts ayial ays i urjn j is the
next sti)ﬁ.% %eer%e \g{lreé, g#%e“?é&%uﬁélc&ﬁﬁ?s?B%g\s\iéeﬁg?%org’rmgoot %F’\r,l\@gét e coating
sol ut i opushe df i thearprieny texwdsse b ff oscehentoatheg isiel atirdacet of Heheut er
circunferential e rtion of the to-be-coated surface of the spectacle

| ens. Tef3 gireph%rg&e?@efjﬁe front end of the spatula 132 remains contacted

to 2Ge outer dnrtchefoadnnaboédgeéopeappdriofy d4pmatatbe-cdobhedpaigritace of the
SpeCtaCb%ch%%%t bh%o%%ﬁgkg%e%pg%tb%%cribed above, coating solution
dripping means 136 is, first, arranged on the outer
circumferential surface side of the lens 131 as shown in Fig.
16A. Todrip the coating solution, a nozzle 136a of the coating
25 solutiondrippingmeans 136 ismoved fromthe outer circumference
toward the center of the spectacle lens 131 as shown in Fig.
leBandisdrivenandcontrolledsoastoapplythecoatingsolution
onto the surface of the lens 131 in a spiral manner.
When the coating solution is applied onto the to-be-coated
30 surface of the lens by the spin-coating method, the coating
solution spreads over the whole to-be-coated surface due to the
centrifugal force created by the rotation of the lens and partly
scatters and drops. At the outer circumferential edge portion
of the to-be-coated surface of the lens, further, the coating

35 becomes thick and swells due to the surface tension. If the



10 stays along the outer circunferential edge of the to-be-coated surface of
the lens due to the rotation of the gpectacle Iens. According to the coating
sol ution-appl yi ng apparatus of the patent docunent 2, therefore, after the
coating solution is dripped, the spatula 132 is arranged at the upper edge
on the 15 side surface of the lens 131 being tilted in the horizontal
direction and in the vertical direction, and the coating sol ution renoving

gggberA 39 §sa’flr]£iaélﬁ,edrrqm]{[lfé% fb eo_éd;hﬁf:mrgftﬁ&@obtgﬁglﬁéhwré@mw iQBEi g.
. An_excess of the coating solution can be rennve t spat ul a

and  heDESRE AGTEORAERONTChA Bbt BRVLRUBE NBRYS AL TR rf 4 e Hidrbht
docuneniyyhichf s ithey nekbestcqat | Nheseifdtriegnt He i firac lan 18kei sipgdawiwdace 131b
of the lens 131 is thinly spread sqQ as to forg&a uni form coating of a

uni f or mtORi ERARERIRY WRR RS I Me SCd&ttiley 888uf PENT FRIRAVAS ©°%135 onto

the si dehsuebdacend %A Wfidhatspestatlsd tepsuhddredbPal esdgd @auadn 1
JP- A- 2005- 13873 Pat ent document 2: JP- A-2005-246267 Di scl osure of the

| nvent | 84 theobPeRE-co2k&ISSMFEa CBy Ofhé henPesCtésl 33 WRén t he phot ochr oni ¢

coating sol utiFgRthart 0jkeraRPlFredtb¥nuSbHEY thide spRRaNA! 4S 0% 3@ nRat ent
docunment 1, too, problens occur such as the coafing becomes thick at the

outer ciceatiatEpentalthgopriten efircnafieseatind elgecpamitignsfuttiben adheres
havi ng i Legul-ah bRl GRS 98 tHies SEdeaSHE E%?x%,pghé B8aBPnbYBuchiiFe

problens can be alleviated to sonme extent u5|n% 5 the spatula and the
coatd ngsselst & beng disy Pr§emepibesunte eempt by b@dge Phet kg fardarsagitahe pat ent
docunen 1%@9 ochr.am t.i o i i t he

coati ngtsg(%FSf:ieo(r)l,f omg\/ezjrs,ota?% ggc%%g%\%?&l?g}gf)%a%f{%h%%%%&ogméa%geq%r'obl ens 5
arouse @espirdénghsonsbkagogtingugltl uti onkeppdtydmy deraratus? ofs tévepl oyed.

First, &:Q‘Eeﬂ@oh%%%giéc 29°?Thierf%f Qelit 1,0 HaF AU 3 IR MILFGRY L) that once

it adheres on the si SUrface of the Tens, the coating sol ution adhered on
t he si ddrsppkdcetbanspatiibagk’2 is arranged at the upper edge on the

15 side surface of the lens 131 being tilted in the horizontal
directionandintheverticaldirection, andthe coatingsolution
removing member 135 is arranged on the side surface of the lens
131 as shown in Fig. 16C. An excess of the coating solution
can be removed by the spatula 132, and the coating solution can

20 be smoothed. According to the patent document 2, further, the
coating solution dripped on the side surface 131b of the lens
131 is thinly spread so as to form a uniform coating of a uniform
thickness by pushing the coating solution removing member 135
onto the side surface 132a of the spectacle lens 131.

25 Patent document 1: JP-A-2005-13873

Patent document 2: JP-A-2005-246267

Disclosure of the Invention:
Problems to be Solved by the Invention:

30 When the photochromic coating solution is to be applied
by using the apparatus of the patent document 1, too, problems
occur such as the coating becomes thick at the outer
circumferential portion of the lens and the coating solution
adheres having irregular thickness on the side surface of the

35 lens. These problems can be alleviated to some extent by using



10 he absorbed or renoved, or can no |onger be drawn maintaining a uniform
t hi ckness by using the sponge naterigl. Therefore, if the operation is
continued with the coating solution Stayed on the side surface of the |ens,
isotropy is lost through the annealing after the curing with UV due to the
coating solution 15 that is unevenly adhered to the side surface of the

| ens, and the I ens often devel ops optical distortion. Besides, the dianeter

of the 'rtggcsseamle@ﬁﬁa the &Bst@gg%lJﬁ%ﬂ@ﬁbggnaedéﬁa&na%ﬁ@g%oed on the

side su often causi ng an conveni ence of olUt of size with'the
dedi cat bd fhg PRrematysepd she2paienér docoBEREN®s such as the hard coating

Lreat ment andyfbg ANbe£E41 6611 8BaCAR) LORIY h L§ SR the coat sSepond,

cured body of the romc coating solution devel ops a color upon the
i rradi asPdntienh hawsiter Unf idesaneeokaseuathafidheafel tavipgduoid &1 uti on

t hats; deyel,QRg aesgmrﬁtéhﬁleécﬁgmgﬁdtaﬁ@%% ef Or&he R PHOUKIunlBRS 22xhi bits

def ective appearance i phot ochrom oating sol ution adheres onto the
si de suifaempdpyehe | ens. Third, when the photochrom c coating

solution 1S apRLLEd. « R RidTRIcIiUnid 8BatkIng! L STLAPR fs BLLAa 1A PPl VI NG
the 30 photochrom ¢ coating solution rn order to Inprove the closely
adher i ngipropétyytibet werre theadkese sratrethel s boel surd gaeopdchhedienscoati ng. I n

this ca , primey. | rj I whol e
si'de sathEceoaF iR T b 0F (Y REFIIRA Lo AEUEIATE b1 on
adhE} esbenabberbedeos urdraree B85 axf camenbehsngeheb@airtdwon matigrta ima gy i mer

| ayer is resen S. 6 the . underl agﬁ tends ta be easi'ly,IQleeeIJe of f. Being
h .

t
tri ggergd ?ﬁ/ PRIt %?]fr?%%s, kph Sﬁﬁl r%%?%g%onéﬁen@l%eel s, ana Yhe

phot ochidntlse cgstdatgi drodisedonhi hhedsurflacheotobhényesnsl wf i @n sravtdd/ peel s
of f, toaq, ourth, though d ndent _upon_the ki nd f_t | enses,,. sone

| enses ﬁgvgﬁgi%%d%uﬁ'lf%%% eoqefoghtehﬁg?ﬁésésfgprﬁgy f‘%rg%srt {}ﬁ]arno lne\/\hen such
| enses anaeadedg &fice phdieocurdmgewdoht Ingleoitot tha ezt 1yg adiertdoron t he
back. surfaces, too, flow t hrqugh.the.side surfaces., Even by enp| oying the
rrecﬁsani §h1a%015i’§%?%%%%yi é}?‘ah e%gctog&thed(?&éﬁ‘eﬁflrgfic?h%fe?}b‘? gl,erfsf\‘l{e % 5Jati ng

sol uti onhef lensf bdvenodiesetllbpshapk ivanf aidet outiion .t oBesirdag, | theontact with
t he coat,.n ol uti rrenovi ng_nenber or. often flqws onto the . back surfaces
at the BLARSSRECHnFHG S bIT ALe RF O 1S ARPUR IR Figh CORE S Uan¥act wi t h
t he coahkbBgadlhétéd wh theoyidg shixr ferdbeftefhealenagsartamdea vardssidd ed i nto
finished_l enses of .which bo sur face re.finished to assu pr edet er m ned
opt i cal OSuPHEcBE FHER Hathy HeatEraCeeact dom the LM & oeha RE step of

pr ogluct b@feard reaffinehicdi sheth bhensee ohrdhicohttihg hadd tmenftacesl ame pol i shed
to assune opti\%ﬁl surfaces through the polishing 20 work. The above probl ens
tend to2BEEarewERtERE tARdkFEeS B0 tHEAEREY s small. If the coating

sol uti on adhegegoqd,tdieukaekoody of the photochromic coating solution
develops a color upon the irradiation with light. Unlike the
case of when a clear coating solution that develops no color
25 is applied, therefore, the product lens exhibits defective
appearance if the photochromic coating solution adheres onto
the side surface of the lens.
Third, when the photochromic coating solution is applied,
a primer solution is often applied prior to applying the
30 photochromic coating solution in order to improve the closely
adhering property between the lensmaterial and the photochromic
coating. In this case, however, the primer layer does not
necessarilycover thewholeside surfaceof thelens. Therefore,
if the photochromic coating solution adheres on the side surface

35 of the lens, the portion where no primer layer is present as



surface and cures, the product becones defective due to contam nation. To
avoi d the above probl ens, the side s%rface and the back 25 surface of the

| ens nust be polished by using a poli’shing device after cured with the UV,
and the adhered coating solution (cured product) nust be renoved causing the
steps of production to becone cunbersone. The present invention was
acconplished in view of the above 30 circunstances and has an obj ect of

provi di i-Ng.C I irtho i bty e coating
Bor ut 1 on o0 e e o e ey e, o Ghe Tonses. i

t he opetat ithv sf poragpinyi et photoshinegisolopEitdna Paees /| @msedhe 7 _

The pregen JAM(SALOR LS 3520 ABs2Bn! R LhREalD SRridIG dhPRatasNr omi o
coati ngby using a coating’apparatus as disclosed in the above patent
docunenpattliyheepist odhrofioo.coati ng sol uti on can be effectively prevented

from adhering e si u f Sy | | t in a
tiI?%d nannenggr%Eé EggggﬁegééggggP?oﬁﬁgﬁ %ﬁ% ¥%%%§ﬁifgﬁﬂ%gfg%¥§§ding t he
phot ochsomeclena¢ $ g veob ide snirfiacesof a phiigknes sf ek diotgl e hge pHdtasthr oni ¢

coati ng sSqiiit | GRhOSHOf | EASSULLBCEsCA! ShEUBHBREEHFL W LBathRf ced of the
phot ochrom ¢ coating sol ution"to the I'éhs sdrface, or 0 after the
phot ochsotut icoateiasg 1goladgthiegrsi ©nf ¢dhet batdke sherfacaw,f doe,buftldwdfingr e t he

coating,saqlution,arri.ves at e _peripher i 0 .ens, and if
an exce§§r8P9Phéh%h3€8@uP&&ﬁ?&%&ati%gegoﬁgt?@ﬁ?ngﬁén§58dRB§H§H%§§patu|a at
t hel®i melisldsiehe iphahec padleing doatume ts @l, uttiherafordesi ndes proaad.ndMhen t he
coating 1 difficult to

al uti hayvj ng a |l.ow viscosjty is used, .it LS
pr event 5 8%&8& Pﬁgegoﬁﬁ"?%ﬁq % Sd%%?*r%l%rﬁacf%epsrilgg tﬁr‘f%%len%flr{ he | ens
even if dome aattovet ehkacba tsi regrpboyie d onHsmemeing mbmbbe qahotfoehrfdraws coat i ng
sol ution havi viscosity at 25C of 80 to_1000, centi poi ses .is .ysed, the
excess SPtPhéggogﬁF gs§5F3¥F8na Og%%nt%Tﬁngg %ﬁml%%:Péﬁ5V§§9£/W¢ﬁbspatula
that is o%’f&ftiék ﬁa{riillge@mléailﬁﬂ@ds?t@ct h@thﬂﬂﬁic@&lﬁﬁn@@ﬁ&h@moﬁfreﬁthﬂfﬂ@sl maki ng
it SsSi to near CO ete prevent .t he,photochronm ¢ coatin ol ution
frohot ) BRGE Font SREHLCDSER AT Hh B1GP S ShBBr LT LhTSIHAT 35 Bt o ¢ he
si de sukihdes dth Barlfanses ad%Thahi sBed tthea P8 @repireday it aBdigptaancier ned with
a met hod of_ producing, coated | enses c risinﬁ?the teps .of : (A)_holding a

n
| ens wi SHEIRSESUM §8ebFé89n§rBBﬁ§?HrS rem; e et ERhatRistort s and

r ot at es plirld@iulc#A®n and semi-finished lenses of which the back surfaces
are polished to assume optical surfaces through the polishing
20 work. The above problems tend to occur when the thickness of
the lens is small. If the coating solution adheres on the back
surface and cures, the product becomes defective due to
contamination.
To avoid the above problems, the side surface and the back
25 surface of the lens must be polished by using a polishing device
after cured with the UV, and the adhered coating solution (cured
product) must be removed causing the steps of production tobecome
cumbersome.
The present inventionwas accomplished inviewof the above
30 circumstancesandhasanobject of providingamethodof producing
coated lenses without permitting the coating solution to flow
onto the side surfaces and back surfaces of the lenses in the

operation for applying the coating solution to the lenses.

35 Means for Solving the Problems:



(B) .feeding a photocurable coating solution onto the upper 30 surface of the
| ens held by the spinning device; (¢ spreading the photocurable coating
solution fed onto the upper surface df the Iens by using a flexible film
while rotating the I ens; and (D) formng a coating by curing the

phot ocurabl e coating 35 solution by irradiating the "l ens coated with the
phot ocurable 8 coating solution that is spread thereon through the above

step (O" wthylLi : : rejn.t (oJN[ & t] ytjon has a
vi scosity at ;EF Ig#jé%%mf()lnlvc%%qcogintglsp%%esséeﬁsl%?ﬁc%f,ﬂagnagt%?gvjflgi%gﬁlg{ urther 5
made of atpleotoehr¢iE)c ghabingddnygstihe edget pogtappaitus apaticd dsacd cont act

ith th i | Loni ice th
Uppor portt BREapERBR e OF RIS et B RL BRL RO IBRAE, s,
the stegafBebef fecteierly e cafendred fzosrativér ihe ost she (M) desurfafas e t he

phot gour gl fChalL gk 1080k L ofl, Akl Y85, AL 1IGy GELEUDT ebefd alordoe por 1 on

of the I'éns I'n ereby renobve an excess 0 ocur abl e
coat i ng eslgleupioan ivnaotthehs patns apmt ot hieo tspree ashiery tte phottecirainlie coat i ng

solution is .bein read. In the ahov t ho it is desired that the upper
or 1 on CRstAa e B L o PRRPEF A R nae bt 2ehEnd EGedtiing ans ahg
t hat t hedlhati csutbatke ofertdheswafatad ,acirssamnangrdoonlg piamecHehdtequhsses
plgrtion vpere t he side

t hrough t center axis of the lens and a contact

edge poﬂéqgrt?eoP%PﬁQC}éﬁSf“&Fac%ﬁéggi 1° Bﬁ’r%r&tt%a'iﬁhet e UpPpEr Efge Lorti on of
t held ens.ft2QAdeopHoBgchbonbe cahad & gneilnad orf U1 flerto the lendesinfertd 0 execute
the ste fter_the step (A) .but before starti t he, ste O, This nakes
1 posePHtebEBOFE Hih Aty B0 Hb L 83 LL RS ot BEUY SR RIEEat SRS ol ut 1 on
vi a t he pappativnee £ ThePl O6kc andhief eaadatbd£o$ t0fe phbt gbugaBl & tapdravigng

interference patterns 25 spread.in neat circles maintaining hi gh yi el d,
furt her SHPHIONYLS F@H‘OtvﬁngéfcM’@ 58 8rlép a(tE)t?‘ff e ey ég’e( A) but at a
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lens even if the above method is employed. However, if the
photochromic coating solution having a viscosity at 25C of 80
to 1000 centipoises is used, the excess of the coating solution
20 can almost all be removed by the spatula that is set in a tilted
manner to the upper edge portion of the lens making it possible
to nearly completely prevent the photochromic coating solution
from flowing onto the back surface of the lens or from adhering
onto the side surface of the lens.
25 That is, the present invention is concerned with a method
of producing coated lenses comprising the steps of:
(A) holdingalenswithits surface facing upward by a spinning
device that supports and rotates the lens;
(B) feeding a photocurable coating solution onto the upper
30 surface of the lens held by the spinning device;
(C) spreading the photocurable coating solution fed onto the
upper surface of the lens by usinga flexible filmwhile rotating
the lens; and
(D) forming a coating by curing the photocurable coating

35 solution by irradiating the “lens coated with the photocurable



Ef fect of the Invention: |nthemethodofcoatingthel ensesofthepresentinvention,
35 use is nade of the photocurable cqgting solution having a 9 viscosity at
25C of 80 to 1000 centipoises, and the spatula is set to a predeterm ned
position before the coating solution arrives at the circunferential edge
portion of the lens in the step of spreading the coating solution to thereby
renove the 5 excess of photocurable coating solution without permtting it
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coating solution is being spread.
In the above method, it is desired that the upper portion

15 of the spatula is tilted toward the center axis of the lens and
that the flat surface of the spatula is arranged on a plane that
passes through the center axis of the lens and a contact portion
where the side edge portion of the spatula comes in contact with
the upper edge portion of the lens.

20 According to the above method, further, it is desired to
execute the step (E) after the step (A) but before starting the
step (C). This makes it possible to reliably remove the excess
of photocurable coating solution via the spatula. To produce
the coated lens of a high quality having interference patterns

25 spread in neat circles maintaining a high yield, further, it
is desired to execute the step (E) after the step (A) but at
a moment when the photocurable coating solution fed onto the
upper surface of the lens is spread over 50 to 98% of the surface
area of the lens in the above step (C).

30 It is further desired that the photocurable coating

solution is a photochromic solution.

Effect of the Invention:
Inthemethodof coating the lenses of thepresent invention,

35 use is made of the photocurable coating solution having a



[Fig. 5] is a sectional view of the vicinity of a nozzle for washing the
primer coating solution; [ Fig. is a perspective view of a

| ens-drying box provided in the coatl%g apparatus. 35[Fig. 7] is a sectional
viewillustrating a state where 10 the |lens supported by a spin shaft of a
| ens support device on the photochromc side of Fig. 1 is coated by using a
phot ochrom ¢ sol ution-applying device. [Fig. 8] is a viewillustrating a
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According to the present invention, further, after the

photocurable coating solution is spread over a particular range

15 onthesurfaceof thelens, the spatula isset tothepredetermined

position toproduce the productsof ahighquality ingoodyields.

Brief Description of the Drawings:
[Fig. 1] isaperspectiveviewillustratingawhole coating
20 apparatus used for a method of producing coated lenses according
to an embodiment of the invention.

[Fig. 2] is asectional view of a centeringdevice arranged
in the coating apparatus of Fig. 1.

[Fig. 3] is a perspective view illustrating a state where

25 a lens is set to a sensor for measuring the height of the lens
shown in Fig. 1.

[Fig. 4] is a sectional view illustrating a state where
the lens supported by a spin shaft of a lens support device on
the primer side of Fig. 1 is coated by using a primer-applying

30 device.

[Fig. 5] is a sectional view of the vicinity of a nozzle
for washing the primer coating solution;

[Fig. 6] isaperspectiveviewof a lens-dryingbox provided
in the coating apparatus.

35 [Fig. 7] is a sectional view illustrating a state where



25 the lens in a state where the filmis noved toward the side surface of
the | ens. [Fig. 14] Ais a plign view of the lens illustrating a
tilting angle of the side edge portion of the spatula with respect to the
direction of dianmeter of the lens, and Bis a front view 30 of the |ens
illustrating a tilting angle of the side edge portion of the spatula with
respect to the vertical direction. [Fig. 15] Ais a plan view of the
| ens il | usérmnnguppriteelbef agpradinaftt bé sonnguwyant devdret ba | ens by
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state whebtubionzapplping qenveati onal coating sol ution-dripping neans is
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[Fig. 10] is a sectional view of a UV device provided in

10 the coating apparatus of Fig. 1.

[Fig. 11] is a perspective view corresponding to the
coatingapparatus of Fig. landis aperspectiveviewillustrating
the motion of a handling device.

[Fig. 12]A is a sectional view of a state where the height

15 of the lens is measured by the laser beam of the sensor for
measuring the height of the lens shown in Fig. 3, Bis a sectional
view illustrating how to derive the position of the side surface
of the lens, and C is a sectional view of a state where a primer
coating is being applied onto the lens.

20 [Fig. 13]A is a sectional view of the lens in a state where
the nozzle and the spatula of the photochromic-applying device
shown in Fig. 7 are set to the lens, B is a sectional view of
the lens in a state where the coating solution is applied onto
the central portion of the lens, and C is a sectional view of

25 thelensinastatewherethe filmismoved toward the side surface
of the lens.

[Fig. 14]Aisaplanviewof thelensillustratingatilting
angle of the side edge portion of the spatula with respect to
the direction of diameter of the lens, and B is a front view

30 of the lens illustratingatilting angle of the side edge portion
of the spatula with respect to the vertical direction.

[Fig. 15]Ais aplanview of the lens illustrating a method
of spreading the coating solution on the lens by using a
conventional coating solution-applying device, and B is a side

35 view thereof.



48, ,68 nozzl es 66container 86film 111jig for fixing spatula 20 119spatul a
Best Mbode for Carrying Qut the |Invention: Enbodi nents of the
jnvention will now be described with'reference to the draw ngs as exanpl es
of using a preferred coating 25 apparatus. In this specification, the X-axis
direction of the coating apparatus is regarded to be the direction of wdth
of the coating apparatus, the Y-axis direction is regarded to be the
back-and- f ort h{ o ¢ a6 AN s angedheora BXiiewdd f @blel Déns 9 1 egafadedwherbe t he

up- and- down direction. Further ihe coatin fa'}at us, of Fig. 1 includes
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present invention, however, the above devices are not the_ essenti all]1 ones .
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steps (Apot@idF)ofrtnariidd duriRethe Edating, &A@ coaki Agsappasabis 1 shown
in Fig. 1 is for formng a coating on the | enses of spectacles ana the |ike.
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device 3 for neasuring the height and gradient of the lens, a priner
spi nni ng2BeYnged 42t o\?h%u%b%?‘ﬁmg%r%lhﬁer%f atRPglem@- 1 ens at the tine of
applying a priner coating, a priner solution-applying device 5 for
appl yi ngaprimer coating solution to the surface of the lens, a |ens-drying
devilde eD¢oeripyiemy of Reference Numerals:

1 coating apparatus

7 photochromic spinning device

8 photochromic solution-applying device
9 coating uniformalizing device

15 15 lens

48, 68 nozzles

66 container

86 film

111 jig for fixing spatula
20 119 spatula

Best Mode for Carrying Out the Invention:
Embodiments of the invention will now be described with
reference tothedrawings as examples of usingapreferredcoating
25 apparatus. 1In this specification, the X-axis direction of the
coating apparatus is regarded to be the direction of width of
the coating apparatus, the Y-axis direction is regarded to be
the back-and-forth direction, and the Z-axis direction is
regarded to be the up-and-down direction. Further, the coating
30 apparatus of Fig. 1 includes not only those devices necessary
for forming a photochromic coating but also the devices for
forming a primer layer. In employing the method of the present
invention, however, the above devices are not the essential ones.
In forming the photochromic coating, further, the steps other

35 than the steps (A) to (E) are arbitrary ones.



10 the coating solution applied to the I ens, a photochrom c spinning device
7 for supporting and rotating the le at the tinme of applying a

phot ochrom ¢ coating (corresponds to™a spinning device in the step (A)), a
phot ochrom ¢ sol uti on-appl yi ng device 8 for applying a photochrom c coating
solution onto the surface of 15 the lens, a coating uniformalizing device 9
for uniformalizing the thickness of the coating solution on the |Iens

(corresponds trha ddaxiny egpdrmatus tthehswep inCrig.UY devieesfdfmaond 11 for
curing the coatiggls | ution, and a gair of Q@gdkig: deviges 12 and 13 for
conveyi iy CPREINGNIN tHGALCRHES PdnSPeStaches @NhhnG Egﬁ?Ta CRAYRIdi sk-1 i ke
gl ass orapg/sidt PASE TRd Bided, tdate f By Usdladdiyt a5y agewidens. f&¥ om t he
standpoi nt of small weight and resistance agai nst the cracking, K however, it
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a conpl ex curved shape as a result of nodern devel opnent in the optical

desi gn. RS pre MG mERINIR dreiedd Ger 4pbesi BPBPPETEEE Ehe EPbYRIRPect acl e
llenses wHdon anye pEgd! €ffe |d £ tdpp 1 AKX NESST e # o DML RY, CATSHIGREFENt al

surface (side surface) of the lens i's sma]l'er 30 than 5nm the conventi onal
net hod vl Hotorzgribl ving day &vestiarRRMEY b BEAFSH O 0Hd $9L 3Bl aRi on from

adhering. 4 @ Hhe srdesSHiEf 858 BOYs I e 10K SWTRF & dhe E8RSamheRgit was
appl i ed. However, the method of the present “i nvention naekes it posSible to
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above, it Is desired t _ ens 15 having the side surface along the
ci rcunf eapmt Y 69 egfletochrhaicaren ting (¢or pR3peRAEYEP attRlMIGHE davice

articul | anger gﬁﬁg . Q. S ly, has a
(F:)urv:itﬂr%[;l(% *e09€%p 1(2‘)adda n qu(‘beﬂr”%éllugfng%gp@%PnSQEPgE}géE%&F‘f@elé PS‘E é 2
i|lustraeslyined ghotdahirawn edatgncheolladonThetoehher sngfdeeicd 2 is
arr e | ef i : .pl.ate . c ! us 1. The
centari ng acTSe § qodt i GhiopaR Bufblacpife S §6- (AT LOMAPRALEL 2
mai nt ai nimg thigkmessach tie tdeathiingrkopbaties &1 ther deng étepsesipandanged in
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dianeteraﬁélf§(¥%rc%oﬁ¢5§iﬁgwgﬁgm§e§§pp dl through d2, d3, d4 up to d5.
20 As the lens 15, there can be suitably used a disk-like
glass or resin base material that is usually used as a lens.
From the standpoint of small weight and resistance against the
cracking, however, it is desired to use a resin (plastic) lens.
The plastic spectacle lenses, in general, have curved surfaces
25 and, besides, their convex surfaces assume a complex curved shape
as a result of modern development in the optical design. The
present invention makes it possible to use the above spectacle
lenses without any problem. If the thickness of the outer
circumferential surface (side surface) of the lens is smaller
30 than 5mm, the conventional method was not capable of preventing
the photochromic coating solution from adhering to the side
surface and the back surface of the lens when it was applied.
However, the method of the present invention makes it possible
to prevent the photochromic coating solution from adhering to

35 such portions. Owing to distinguished effect of the present



At the center of the steps d of the pair of block plates 21, a centering rod
22 is provided to support the Iens og a circular shape in transverse cross
section. The centering rod 22 is 20 fudded with its distal end facing
upward in a manner that the central position of the centering rod 22 is in
agreenent with the centers of the steps dl to d5. The centering rod 22 is so
constituted that the lens 15 positioned being placed on the steps d can be

support eﬁn@énéf@n (HSSH@EC%HQeef abbeeCent ard pgsk 0dd22o Zﬁsénthreauéhaglshe
centering r he centering rod 22 can be noved up and down by a

lift (nd’ﬂa‘é}mwf)heplsé\?’ledédréﬁc?hél%ﬁ"aet [FFCande nend ifds 899LaPE §8e and can

be noved i tthe tt § aNSVENSe oI €6hh N mReANEEDAME QAN AN Naodeviege2 and the
device 3 for nmeasuring the  height of the [ ens 30 al ong 16a formed in the

base pl aflaned mm. Fig. 3 illustrates the sensor 3 for neasuring the
hei glat of the henshe & HEWHSR 3 1feds n%@%térlll@,g hie ergmaeﬁrehsfl @ns has a

pair “of support bracklets 23 which are provi déd faci ng each ot her
mai nt ai nkagl @ @y an Twteetdiyretensof hite U mad 25 are arranged 14 on

the upper. surfaes 2o als e SLBRAKY B 9kt 8oRRor PRGNS 1248 andnada of the

sensor units 2 ave a light-emtting portion Ight emtter)
and a | igentertey dayvg qeolt 1 9@ rrangsd pec@ilei‘/ére)ft Fhdel 9§t basetplageporti ons

emt |asg %y@f ‘7\%m- r@c Jﬁélﬁctled ‘?Xe”béh%hﬁébdé{)gﬁgf’? %di are

recei ved ng portions of the sensors a an
The l0enspdbr cﬂﬁl\bé-)@@d( pﬂaﬁeshél celmieh iane gavivislezl mpinkeivangedi agpy od 22 is

arranged, Qgﬁ%EQﬂu§Qf%éﬁ%ggE%s%ﬁ?£82§§nQQQe% g&;éﬂﬁ@dgﬁfﬁogégntngn t he

| ens 15 1s arranged the sensors a‘an e mrrors 24b,
25b, thetd wertebeahe lares L6f.r athedihenshd dendorfeghtoarast therefibes,

ot o e RRGRESE ey 0E Y 7o oY TP VA R Te Sl 0
15Fi g. 4arél¢apabﬂeﬁpﬁrueqnenmngsnmendenge@ewfcérémaadsmakl diameter
15 through up to a large diameter in order of the lowermost step
dl through d2, d3, d4 up to d5.
At the center of the steps d of the pair of block plates
21, acenteringrod22 isprovidedto support thelensofacircular
shape in transverse cross section. The centering rod 22 is
20 studded with its distal end facing upward in a manner that the
central position of the centering rod 22 is in agreement with
the centers of the steps dl to d5. The centering rod 22 is so
constituted that the lens 15 positionedbeingplacedon the steps
d can be supported at the distal end of the centering rod 22
25 Dby raising the centering rod 22.
The centering rod 22 can be moved up and down by a lift
(not shown) provided on the side surface of the base plate 16,
andcanbemovedinthetransversedirectionbetween the centering
device 2 and the device 3 for measuring the height of the lens
30 along léa formed in the base plate 16.
Fig. 3 illustrates the sensor 3 for measuring the height
of the lens.
The device 3 for measuring the height of the lens has a
pair of support brackets 23 which are provided facing each other

35 maintainingagap. Twosetsof sensorunits24and25arearranged



prirer sol ution-applying device 5. Alift unit 27 for the priner
spinning device 4 is arranged in the1 ase plate 16. The lift unit 27 is
provided with a base pl ate-side support plate 28 fixed to the base plate 16,
t he base 20 pl ate-side support plate 28 is provided with a guide rail 29 in
the vertical direction, and a lift block 30 is fitted to the guide rail 29.
The lift block 30 is capable of noving up and down al ong the guide rail 29

due to phHewm iu @rrega@rfscagam bpsek %ﬁhp@)d&de%&k%}‘.'sl nder $dasots not
shown. 25The [ bl ock 30 is provided with a servormt %kpt 1 which has a
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I's conngsdedide @ igHth exiaftler32anii 6h1ighe-kensisipgopdrPO6hi pnight ect ed
upward. A seat 35 is_arranged on the base plate 16 surro&ndl ng 30 the spin

shaft 32XeGHVer coatThﬁglé%lPET‘?IBhth‘é‘M’é’rr)}:ltor“a'%/eﬁét l2sfobrads Whithe seat

35. The $pd reshaldt 22 RENELFBEES2 4B @ e arRraver Yekbayedbbanehéhe seat
35, and jrorotrudes upward fromthe bottom surface of the recovery tray 36.

Fig. 4 iH1aRETERERIINRG ROTEORDI AU iU aNSATY AbhaAnd 12215 As

shown, an X-axjife Qe 18NEbn3yed £XSRNHOGHE dhiggéd@iitedbregt tRa on the
base pI ate 16. The X-axis guide unit 39 is screwed 1nto an X-axis ball screw

41 conne@ReR NG sk ¢onmd e or L BaNIER hglareeny td1g gensgeirts 42ais23@8ra8d into

the X-axiig hald erQSSQast%lb Uﬂﬂ@ndfhé“l@ué he §§ra\iqarﬂgéa b8QwebRCrBe de uni t
42 can be noved forward or backward in the X-axis direction. o the

sl i 3@ unsenars 243t 38Recand theyriig rigals| 24br explaa thtlaéﬁtrehéémisnalfﬁe
d- ft t
up-an @%ﬂ%ﬁ@{&ggﬂéﬁd&é’%&%& éﬁcr%%eetﬂ%ﬁé of t¥o lra T}Qérépgﬁéervorm or

43 . Al 1S nounte axi’s screw44 eln
screwed ihe santfon mndddeddpandi oh dm%fthmmﬂsmm od the %@neolﬁot or 43,

the lift S r 0 gelrg]@ 46 i s
nount ed a(l)rlr;:(h %hge??frgﬂ%ié()}ﬁ?%%?dofgl spéﬁgg %g}ﬁ%@% Iétr@%n?é 0 fgfuea di st al
end of the. support nenber 46, and a nozzle 48 for |nj ecting 15 the coating

sol yi5l on 1S ar%;gd‘gqldi%uts@ alt@é’eﬁhggkg - Bl f r}’f%ﬂi)er 4 x)i%e 4Ad- tAQ ad]

ustlng slider 'S rmunte pport for ajustlngthe
posi ti orpoimehesmbrzd en48pplyine dewikiés Iirection. The central position of
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primer-side | enS"Su
in the base plate 16. The lift unit 27 is provided with a base

plate-side support plate 28 fixed to the base plate 16, the base

20 plate-side support plate 28 is provided with a guide rail 29
in the vertical direction, and a 1ift block 30 is fitted to the
guide rail 29. The lift block 30 is capable of moving up and
down along the guide rail 29 due to pneumatic pressure means
based on a rodless cylinder that is not shown.

25 The 1lift block 30 is provided with a servo motor 31 which
has a rotary shaft on the upper side thereof. The distal end
of the rotary shaft is connected to a spin shaft 32 which is
a lens support portion directed upward.

A seat 35 is arranged on the base plate 16 surrounding

30 the spin shaft 32, and a coating solution recovery tray 36 is
provided on the seat 35. The spin shaft 32 penetrates through
the recovery tray 36 and the seat 35, and protrudes upward from
the bottom surface of the recovery tray 36.

Fig. 4illustrates theprimer solution-applying apparatus
35 5.



20 device 4 are adjusted by the slide unit 42 and the slider 50. Fi g.
5 illustrates a nozzle 85 for washing.the back surface of the lens 15. The
nozzle 85 for washing the back surfacé is provided by the side of a spin
shaft 32 and is arranged just under the lens 15 that is supported by the
spin shaft 32. The 25 nozzle 85 for washing the back surface is connected to
a solvent feed source that is not shown, and arbitrarily inj ects the

sol vent upon QRESHHGN OhnCt-ast NPgh Nee MPEZ! B9 §BWtefidiTRADS that-48i ot shown.

The nozzle 85 for washing the back surface protrudes U&%ard_fr§§1the base
pl ate 6 KGR Foltds g’@?@dpilﬁttehé%asréh%OXb?é’r% 619t Rby 2h 1Hj ection

nozzl e 8pardwedliheet 84 X-taditepyentsepdw dir eshhestka thjLskriBensobyent to
the back surface of the |ens 15, On the base plate 16 of the, coatjng device

1 is prdfdedusthszzl 8 stadapynitardras soremer tREOnbBeI%-a8181P3he di spense

35 vgl vesdrewiqll, bepdhPagdviAgdihdessoly et dis 4%t 0kad snikBeunogzie 16
standby jar 72. Fig. 6 shows the lens-drying device 6. . The | ens-drying
devi ce 63T Rehimowaehddiinaid Imhadesthride BukeS 2Bt e RYi ng box is

sectioned up and t¢@Ma1byet URi P PRT{d HIAUMEPlALEBxSL BAY1 sbeeRfore, has
t hree contai ner chanbers 52. Therefore, nine chanbers are forned as a whol e.

Each corfttdth@xtehgfbdn shehup-andogennndiraethgnoheingnePrreceedite 12. A
cach cona poE R g B A S L D Pk ieThe. upper
end16f tdrethedsagipporll stedw 44®eing screwsdyinyo thejdimeadad pert ppot ochr oni ¢
coati ng ALt on URCP o e g deur s omC TR e B phol achs bt 2 o5 iy g devi ce
7 is prowdvketiupeandlydoatn. A crank-shaped support member 46 is mounted
on the 1lift block 45. A dispense valve 47 is mounted on the
distal end of the support member 46, and a nozzle 48 for injecting
15 the coating solution is arranged at the lower end of the dispense
valve47. Anadjustingslider 50 ismountedon the support member
46 for adjusting the position of the nozzle 48 in the Y-axis
direction. Thecentral positionof thenozzle 48 andthe central
position of the spin shaft 32 of the primer-side lens support
20 device 4 are adjusted by the slide unit 42 and the slider 50.
Fig. 5illustrates anozzle 85 for washing the back surface
of the lens 15. The nozzle 85 for washing the back surface is
provided by the side of a spin shaft 32 and is arranged just
under the lens 15 that is supported by the spin shaft 32. The
25 nozzle 85 for washing the back surface is connected to a solvent
feed source that isnot shown, andarbitrarilyinjects the solvent
upon opening or closing the nozzle shut-off means that is not
shown. The nozzle 85 for washing the back surface protrudes
upward from the base plate 6 through a hole formed in the base
30 plate 16 whereby an injection nozzle 85a is directed in the
vertical direction to inject the solvent to the back surface
of the lens 15.
On the base plate 16 of the coating device 1 is provided
a nozzle standby jar 72 in which the nozzle 48 of the dispense

35 valve 47 will be dipped, and the solvent is stored in the nozzle



the,central portion of the base plate 16 and is formng a circular seat 55
that protrudes upward fromthe base ate 16. A guide rail 56 is provided in
the base plate 16. The guide rail 56°I's provided with a | ens support nenber
57 that slides on a rail 20 56a of the guide rail 56 in the up-and-down
(vertical) direction due to the pneumatic force that is not shown. A servo
notor 58 is fixed to the | ens support nenber 57. An upwardly extending spin
shaft 5% dzhddyt aehedto the servo notor 58 , and is penetrating through a
hol e 55a fornmed in the circul ar seat 55 so as to work 25 as a | ens support
portion. An addérpti Shows &hes legismedvdng KeVa&st Pal portion of the spin

shaft 59 and it$eCHeCd B APy 188Gt 1 BAPSd L Raht icompati sehaMrs® as to
support the lens 15. A tray 60 for recovering the photochromatic coating

sol uti oP9%esar r BAGRJ180FrEGKHANAPPRel s pFaCEhaRred 5P JoAAMdWY it FEi g. 7,

the photaehrianidh s WAl Béjrf&g 4o\ & Fd NHdklas Ak aldntsdifler table 61
provi ded on the base plate 16, and a slide block 62 is fitted onto the air
slide tafla@erss§2as thesefaeei mine Pwabekitdarsr fRIMedarfsd Wt i on of

the coatdng YRPRLANES Lthafipéra¥bsnhg! Jansgﬁs&vm%l%f%gi&ge INhr3PL ¢

up-and-down direction is pivoted to the sljide 52, and 17 a servo
nmot or 649 Gt 3chell kanasuppest shafsfS3 Hes 2ragtedhan therewyte-alrhe servo

Mot or  64;i,% JOWH LRI+ Ac COBE PORES £ SRRPLLNBARRY BRahBY¥ENg2a badlcywit, and

the container support menber 65 is supporting a contai ner 66 that contains

t hel@oatliang 38 gahohe SuFedeed af ttheFugres, endeocobinai kens stHRRAXEL nenber 65
I's so myyt&d S?at t he support angle thereof can be varied with respect to
the contalner 66 with the rotary shaft 68a as an axis. As the slide block 62
slides on theFdig. §l idéusabbhte6ltha phetbakbkomhd- $pinhingréerion,’t he

Coverd TS SHSSL R RaTR R B SR ek S U Rl 1T
Fig. 7, sdlartcigat iung fooimatliien ngnideorirmad i%i ng device 9 includes a Y-axis slide
?RIe&%?gXngO\S{: i ga 8Ho£ggh98§&cp4ﬁnenilr?g d'%‘\\(fi% ! Vi isserb\f%r\rrqtd 4 Zé’akfy@’ynt ed on
the central portion of the base plate 16 and is forming a circular
seat 55 that protrudes upward from the base plate 16. A guide
rail 56 is provided in the base plate 16. The guide rail 56
is provided with a lens support member 57 that slides on a rail
20 56a of the guide rail 56 in the up-and-down (vertical) direction
due to the pneumatic force that is not shown. A servo motor
58 is fixed to the lens support member 57. Anupwardly extending
spinshaft 59is attached tothe servomotor 58, and is penetrating
through a hole 55a formed in the circular seat 55 so as to work
25 as a lens support portion. An adsorption hole is formed at the
central portion of the spin shaft 59 and is connected to air
suction means that is not shown so as to support the lens 15.
A tray 60 for recovering the photochromatic coating solution
is arranged surrounding the spin shaft 59.
30 As shown in Fig. 7, the photochromic solution-applying
device 8 includes an air slide table 61 provided on the base
plate 16, and a slide block 62 is fitted onto the air slide table
61 so as to slide in the back-and-forth (Y-axis) direction of
the coating apparatus 1. A Z-axis ball screw 63 extending in

35 the up-and-down direction is pivoted to the slide block 62, and



15 unit 73, and a Y-axis ball screw 77 supported by bearings 75 and 76 is

attached to the Y-axis servonotor 74,s0 as to rotate. A Z-axis slide unit 78
having a ball nut is screwed into the Y-axis ball screw 77 and is allowed to
nove in the back-and-forth direction acconpanying the rotation of the servo
notor 74. 20 A servo notor 79 is nounted on the Z-axis slide unit 78, and a
lift stage 83 equipped with a ball nut is attached to a Z-axis ball screw 82

that is s4ppReLIRELEY draki agsadleanth &h upperbahd dmtthl@e'zngxsermﬂ onto the
Z-axis ball screw 8 The lift StZG%te 83 nov wn as the servo notor

o ot arre b g Tan The, SO TR T Ph deoP Al Eenth? SR hes Sl RE! tod ot

an uppemddr @5 hheihgfi tSatJanenﬁ;3 aadtaef bexthligeti supS6r€angtibs ng a
plastic fi|lmsuch as a PET fi| g han%(ﬁg down f omthe end of the arm 84
to un|f06r5}T3a$§E8pPﬁélPﬂlach‘?fé%%“b€fr A et € E&aatrwgs%%%‘fﬂoﬂn If the

Y- axbs SRIAD rHPFo FAgl. B dthé%ntt@ﬁ%rrmy@péf\@mbmbbrsaagg s@3ndun t &@
transverse direction, the fi.l m86 passes through a | ocus on the center of

the | endhet ithe supPRditaprgileetPpEROL can be vapied VRENtEE#PECE ot Onear t he

spi n shafife 2¥ntd %R Bbap it XitHe ilcd akylsharpr oy desl 61 abAe .UpRSrear f ace
(outer 35 circunferential surface) 154 of the lens 15 to prevent the coating

18 sol ut§loifs rdRdd e isid das e e isurgldde Falkfe ens! 18he The

spat ul aﬁaeﬂ%deq;rltJﬁldlﬁe&&%@ tehanc&h i ddSy i@ i3 HRYBLERTtBIRbPe 112. The
arm 113 i s mounted on novi ng neans (not shown) that is fixed to thebase

pl al@ 16679 gust) operhehe Nty &fphhatlens 1o towdhtbibs BUERTapEd® or ce

faci ng thesiH shafde Et%dl%lsldl%gtqqmlm is provided on a | ower portion of
the mounting plate 112 to slide a hole 115 forned in the nounting plate 112

in the transvé’tesf@rdilrf@ctpoﬁﬁlg AThi dhegasdd nopolytppevinietowra bl zUrgher | owner
portion gl c%e ﬂHE&herpéa{' )iLiLg éxnhacch@g 'rla%lﬁ'éh%nlgh&'}!s&yéﬁ erential

surface of t | ens . Dist a ends of these ro s 116 and 117 are form ng
grip porRiafres1618aA anéxlﬂi&iﬁlﬂm mgtioppl h g sanepaied gnitle Yrea sl 9Ekdei ke grip

porgion Jlfa 435 %%tda%h?da&‘isl?g%?' st lewe*?“?'ss %%BPﬁeggﬂli B%@rf‘r‘i‘g? 14% tWh' le

the plate-Tike ' 'grip portion |xedto e si ace
bl ock- | ided gbi ps porttacdredl t8at iy Ysexdwssepvasnatwhdiddse s sparatatal9

t her ebet Jaxialf ide % %lh@eh599n§lg B%iéanﬁgriggséggﬁéérfﬁggdtpgtmeen t he

nounting plate and t rip por so that e grip portion 118a
sl i des ofraxies biaicitrsg:rmd711371d Theldpared to ndFe in 2hedoackramdetiorblat an

upper e S rtj 0 t la 119
comes i r%c%éngﬁc%q{ c%cﬂvql}q?ag%ﬁerﬁg ttﬂ.)e :} so(tteadclgt ]z%lvvar d e&% ermfte(flpgwe of the
| en8015, and thhaservbemside Hige pounited dRlthd Z-texispastlilde whdtcddes in

cont act A4 1 39 c4naLasdge LALILS0 Ik 0, i ioTig SUrLpeecAsa of Lhe | ens

25 15. describe fuart e upper si e Spatula 119
(upper dA-oexicf befld sicdewedgetipat tiosubifed by bpatrihgsli9) and gilted

t owar d t%eg%%qt eﬁugxb OlnC of thed% Eh% d & flbaaltllsurface§}19 of t he
as

spat ul a I'S arrange AEhe SEst hrough e Cénte %XI s C of
the | enslj:l.ﬁ asrtdga: 88naered s pq:rhm@lndaonPasvrtehee stehewrcsimdé oed@e potdten. 121 cones
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upper part of the lift stage 83, andaaflex1blefilm86cmmprlsing
a plastic film such as a PET film is hanging down from the end
of the arm 84 to uniformalize the thickness of the photochromic
coating solution. If the Y-axis servo motor 74 is driven to

30 move the 1lift stage 83 in the transverse direction, the film
86 passes through a locus on the center of the lens 15 in the
radial direction.

Referring to Fig. 9, near the spin shaft 59, a

spatula-fixing jig 111 is provided on the upper surface (outer

35 circumferential surface) 15aof thelens 15toprevent the coating



atilted surface 121a by chanfering the end that cones in contact with the

|l ens 15, and is formng an edge. The spatula 119 can 35 be nade of a resin
such as a pol ypropyl ene or Tefl on (f@%istered 19 trademark) or a metal such
as a stainless steel. Anong them when the |enses are to be continuously
coated, it is desired that the spatula is nmade of a material harder than the
material constituting the I enses and is made of, for exanple, a stainless

5steel . solutloanJ.gom %Qih' |r|1li'}®t balEse Tsrfl%euyugﬁgbéeéf 1@ eandnd i or 1 i ng the
coating sol ution. devices 10 and are the sanme ones, and only

one W aeateéaxélwng begdb%brl%eﬁl}b%qiow aifh@ltw Héxchl@ FOMRASRtA NI n bl ock

88 t hat 'i’Q\’f@Sle’ ang,lQ %0!\@3% rdidddd oFeABSihfahehfs NGotS kW) The mai n
bl ock 85 provided with a UV lanp 89 arranged just over the Iens 15.

A cyli naéﬁtg@fmmdép thehasqPéasedietiig s7prdviRacahdes appa1gF Usanp 89
surrpungli ngmg J %al-,frc aRdCPOLEBE Pt Py Fhd %peirnr anged being wayng like a

coi |~ surfoun | rnder 90, 15 and cool I(ﬂ/—’ig wat er circul ates through

t he cootpdglbﬁpes%row@%@ et ]pmqr PO P A dde Fouatimsp@lagart of the
cyl i nde 0. i d B L@ ot Do Cyid |tr}geer 90. N2
IS disc%a?g%%QgUQk;? Hﬁgegg ereggl?REG%éﬁ{a gas glscﬁarge port

provi detiransaekreweti peottiaf. t Hefvyimcmcmd BD/ is prodbdeQEnoA fm;d:élem‘ a

the ov TRRE 4755 B PhETOMe A BIREe EF nle i Eafnbi SR 20,
10 X e pwvuniédrent@aé sudéaoé dzfle:fbaﬁ@rxsl abe 1Bisbaltéerdsightthesde in the
base p kPEsTRIeAnfe; B4 "Rt MR de T S T IS f4 0 P ae”
rail 96gmsppiogldedpatuhaallénsT@upmmdckﬁﬁﬂkﬁ gﬁhpfpnrﬁﬂdnk&i&q)kﬁmidomn on
oot $ERgEGME AL, Bglee e IEANIUIRULE (RSl i 1ot
upwar dl plextehdknggrip portion 118b is fixed to the side surface of

15 the block-like grip portion 118a by screws so as to hold the

spatula 119 therebetween.

The slide rod 116 has a spring 120 arranged between the
mounting plate 112 and the grip portion 118a, so that the grip
portion 118a slides on the fixing rod 117. The spatula 119 is

20 so arranged that an upper end side of side edge portion (edge)
121 at where the spatula 119 comes in contact with the lens 15
is tilted toward the center side of the lens 15, and that the
side edge portion 121 of the spatula 119 comes in contact with
an upper edge portion 15b of the side surface 15a of the lens

25 15. Ifdescribedin furtherdetail, the upper sideof the spatula
119 (upper side of the side edge portion 121 of the spatula 119)
is tilted toward the center axis C of the lens 15, and a flat
surface 119a of the spatula 119 is arranged on a plane that passes
through the center axis C of the lens 15 and a contact portion

30 P where the side edge portion 121 comes in contact with the upper
edge portion of the lens 15.

Referring to Fig. 9, the end of the spatula 119 is forming
atilted surface 121a by chamfering the end that comes in contact
with the lens 15, and is forming an edge. The spatula 119 can

35 Dbe made of a resin such as a polypropylene or Teflon (registered



30 spin shaft 99 is attached to the servonotor 98. The spin shaft 99 is
penetrating through a hole 95a forned in the circular seat 95. As the servo
nmotor 98 rotates, the lens 15 rotates?at an arbitrary rotational speed via

t he spin shaft 99. Referring to Fig. 11, the coating apparatus 1
is equi pped 35 with a pair of handling devices 12 and 13 for conveying the

|l ens 20 15. The handling devices 12 and 13 have rotary shafts 103 and 104

i d i nd I . Al
05 and 10ReAE D PhCAT TS i sR0F, SERiTRe 3R oaPeRE TR ™, i ee.
The ar nwh&d6rhé0bensesbanal to-be t¢ent At eou sy havatsad, consts tdasidrdyy a
pl urali tt¥]a(gf,%]g’;er% erssarg drotfar ymgg(%{é{%%é]?a;]{éeg{ ?gggp@%qnﬁn ndi ng or

contracting Fscus “of Iron’in I on 08 and
110 ar ecmsmemuedngotmaée@rsds arfid tilsemad ew £ 060 arckal(pl &,0a hadiadrtms ens 15.
The and 10§ of the one arm 105 turns on 10 a | ocus which includes the
centerlﬁé d 22 which is the |l ens support portion of the centering device 2
and of the Ieﬁsghenghilhmasnatag thndunadQVHQMSnlghahd B2 fdrtdurﬂndrnﬂ

spi nni ng, devi ce. 4 ns_.suppo 3 of. the.l.ens deV|ce and spin
et e R e AT SR T R R MR 1h A g Bl B T8 oPher
arm 106 ohsns add 3nll§CbseWINvC lalelvriQ:leud@S wihe e raie@aaflnoe{iﬁ ma‘ldme

phot ochrom ¢ devi ¢ in shafts 99 of UV devices 10 and 11

e
Next , descrlbgdebEVOQFVsC?hggp?gﬁeﬂdP%l%fb}%%kd% t ' ST IR | operation

accpg di @@whocibaetaoaﬁfﬁgmaaﬁ@r@huﬁ 05 hbtssROweNboridmidin block 8"@ t he
material of |lens, for exa a thiourethane resin i s used.

pr et r eatiFeREC¥$A&HOWALR 2 ‘f II@WRj@a?gPaﬁ]aBﬂeﬁl gush ovgFtHae, lefrh% ]I%'ns 15is

washed with ap @) kphdde ROMEAHSSQl Stk PA185s & qlstpaé@ﬂaéd\mmﬂng
25Next, the operation is carried out by using the coating apparatus, and the

| ens 15the Y¥t le@pt$2 eI ddhed AsHown PncePying Pipe ks 15 s

cent er ed ri¥nbRiNBelhyt weukQ piwe %n%oqfl therstaBsngl the &p dependigg upon the
size of the outer dianeter. lens 15 is set nmanually ‘or maybe set by

usi hy aapecrariléap setﬁananrﬁgla*éeiscéhrough thas eeplhagi REPBedh- ceht er ed,
the |engakorbaqPhaeedo N & he KAYKS 179 an0dppért Patt | £ X sPQSA dist under

the center of the steps d of the centering device 2. The centering rod 22
conveys 90hko| igHsraduge) NpHeh tieh dt iponinveik dids dntichsheoayl hedeppitat us 35 1

up to the SERSQL h%rfg%'d BRASYHF RS Epflﬂeéghéo cf:fhrld?f(‘;f'l &Ngas discharge
port 93 provided at a lower part of the cylinder 90. A window

20 94 made of a borosilicate glass is formed at an upper part of
the cylinder 90 enabling the UV light to pass through.

The UV devices 10 and 11 shown in Fig. 10 are provided
onone side of thebase plate 16 (onthe right side inthedrawing),
and are forming a circular seat 95 protruding upward from the

25 base plate 16. A guide rail 96 is provided in the base plate

16. The guide rail 96 is provided with a lens support member

97 that slides up and down on a rail 96a of the guide rail 96

due to the pneumatic force that is not shown. A servo motor 98

is fixed to the lens support member 97, and an upwardly extending

30 spin shaft 99 is attached to the servo motor 98. The spin shaft

99 is penetrating through a hole 95a formed in the circular seat

95. As the servo motor 98 rotates, the lens 15 rotates at an
arbitrary rotational speed via the spin shaft 99.

Referring to Fig. 11, the coating apparatus 1 is equipped

35 with a pair of handling devices 12 and 13 for conveying the lens



21 . The | ens hei ght measuring device 3 detects the height of the |ens
15 and a difference h' in the height,fromthe center c on the front surface
side of the lens 15 to the side surface 15a of the lens 15 shown in Figs.
12A and 12B. The height of 5 the lens 15 is found in order to bring the |ens
15 into agreenent wth the height of nozzles 48 and 68 of the applying
devices 5 and 8 . The difference h' in theheight ofthe lens 15 is detected

in ordengto Th@%érﬁ@lﬂﬁ%dﬂe&fﬂcég 1hgnbens nvendtheydehgERENE0S engondi ti on
for spinning the |ens 10Referring to whil e the | aser beam of

the send®¥ PEQVidegephFrhiidnigal é’ais§sse|105e§ﬁ92§%2 $@% h8 PP¥RtURM tti ng

portion s@fd HBANQt NBFmSENeDraiba 06s afret HEBhBHeBAEK ERe NSt SENSEHaAAD Vvia the
mrror 25h, fromwhich it is learned that no lens 15 is present. |f the |lens

15 i s nmdPedans 1ie Scadsr toedintade 15Thet 8TRRe [0éns 198 3KE is defl ect ed.

Ther ef ogfy) t4he H¥iIAR t2PmE BREH Y 8fis bl ASIET U thER By 25 @ 1T J1668] ¥Ea eief | ect ed
| aser beam 25c¢ whi ch no | onger returns back to t e sensor 25a, and the

pr esenc &P etve qnsh g ofR ryard 1R &RAAAINBIQ on
(vert exko%ftriar&ln%r@ﬂé-ﬁoéﬁg Otf%ﬂzgtffﬂc&[ §H‘Eﬁe%d1rhlt aerbet 96h . atyays gi ven

position other than the center of the lens 15 are detected

The
di f f er ed@8 BNd h1lPharpcsepResiem thdhemnes of the pems 186t1and k0% de

surface ) hReHePhe! Nled H€1 4IP- %@- Hana 8 &st 1Mk GRfe Qemd@r)sve@r@y dhowi ng the
hei ght at the center of the lens 15 and the difference ho in the height of

t helPens 15cyst vbiel mcbyd@ﬁetlm e tsariger ned £228hich peakhe cJeeN he

differe d tion such
a5 b < ibEsrn Botpel M bhe S e G0 oV CRe BhASE Hh AT AR ENINE,
r ot atromawum@gwémuseeip apendelnefm‘aiedfd@perpdrlmgamppmnnheggi@cﬁ@ert of 30

the |ens 1?e8' ﬁ%rft Q@fﬁs‘%'cﬁf%% $d1h¥ fd@%‘&'&taﬁé‘ B4 haledeaccording

to the anve e radrus
59 of the photochromic spinning device 7. The hand 110 of the

15 other arm 106 turns on a locus which includes the spin shaft
59 of the photochromic device 7 and the spin shafts 99 of the
UV devices 10 and 11.

Next, described below is the procedure of the photochromic
coating operation according to the coating apparatus of this

20 embodiment.

As the material of lens, for example, a thiourethane resin
is used. As a pretreatment as shown in a flow diagram of Fig.
2, further, thelens1l5iswashedwithanalkaline aqueous solution
or by an ultrasonic washing.

25 Next, the operation is carried out by using the coating
apparatus, and the lens 15 is set to the centering device 2 shown
in Fig. 2. The lens 15 is centered by being fitted to any one
of the stepsdl tod5dependingupon the size of the outerdiameter.
The lens 15 is set manually or may be set by using a mechanical

30 handling device.

After having been centered, the lens 15 is placed on the
centering rod 22 that is disposed just under the center of the
steps d of the centering device 2. The centering rod 22 conveys
the lens 15 in the direction of width of the coating apparatus

35 1l up to the sensor 3 for measuring the height of the lens.



The.lens 15 found for its curvature or gradient is held by the hand 108 of
the handling device 12 and is placed,pn the spin shaft 32 of the priner
spinning device 4. The lens 15 that 35 is centered at the center of the end
of the spin shaft 32 is 22 then adsorbed. Next, the lens 15 is
subjected to the primer coating operation. Referring to Fig. 12C, the priner
coating operation is 5 conducted by setting the nozzle 48 of the dispense
val ve 47 at thaecksherhaighthedasuns itly, dandcdr3 dengdtre ther veigbt asf 31 of the

lift block 30 to.rotate the i n shaf,t .32, , Thereafte t he nozzl.e 48 is
noved s;%‘lflgi ﬁf’sf}én‘?‘?%sﬁ Jg\fetféaﬂ‘ei{’ececght ér Bpetﬁglg %‘lsfﬁ%mutgh? SHHE2dge of

t he upper ofuthackrqit tdue flaers sidel 6f 16hé Neennsadisakodthecd i de sofrfidwe | ens
mai nt ai ni_ng of t larger than ahqut 10 over, the straight |ine
fromt hgfs@eﬁ?egﬁg g?n‘?hggl%rh wr?S“l e g%éeaélﬁir %e b{tf%g?eeloqh?n aral | el
Wi thsthehstTehghts [ smuddiénteorddie toanting whal 1£08 Qe dhtdrmydenserdtS that is
rotating, 15 the_ pripger coating solutio I for spreads oyer, t he whol e
surface%d*ft}]t ﬁéel E‘ﬁ%ggg. OiieP&Zzgﬁé 6$| ‘F‘r’éﬁq g@a?fntg‘%cﬁﬁ]iwa e smal |

Vi scosi tyarihy . al ™ §i o¥e 08heetiei hapk heilfhacef theaugls 1 he ssddtesiud ace 15a
of the l.ens 15. \Wen, being applied or spi n-ﬁoate just after, coated)

with t héc8aERkgteof iR ohle AF apihit &t the ﬁf‘éc?é((:lao{‘% Y RATERDRE f ace of

t he | enghtb don@mttike ifmireadiomiteZaie 82aofig.he nozzle 85 for washing the
back surface while the lens 15 is beigg rotated. The coating solution on the
&

backlsurface &efeEEingnko 5 tad2fnushbke ddishéasanaledy ofhBhE ij&ti¥d sol vent .

25The pnigmel s WAHPGnsR! YEE O 4agd YBESmI e Fedhl 8Ré V1.1 gHt Wrelthangy t ype
primer resin fromthe standpoint of cI_oselé adhering property. The
ur et han@omfienpef e pédiexr faBspEeirAliiscrosBaning A to khevpRioxy078476.

24b via the mirror 25b, from which it is learned that no lens
15 is present. If the lens 15 is moved up, the laser beam 25c
15 hits the lens 15 and is deflected. Therefore, the mirror 25b
receives no laser beam 25c or receives deflected laser beam 25c
which no longer returns back to the sensor 25a, and the presence
of the lens 15 can be recognized. Thus, the center position
(vertex) of the lens 15 and the difference hyg in the height at
20 agivenpositionother thanthe centerof thelens1l5aredetected.
The difference h’ in the height from the center of the
lens 15 to the side surfaceb thereof in the up~and-down direction
can be derived by knowing the height at the center of the lens
15 and the difference hy in the height of the lens 15 detected
25 by the other sensor unit 25. 1In practice, the difference h’
in the height can be calculated by using an approximation such

as h’ = hyD?*/41°.
The rotational speedof thelens1l5andthetime forrotation
in the next step are determined depending upon the gradient of
300 thelensl5derivedfromthedifferenceh’ intheheight calculated
according to the above formula and the radius R of curvature.
The lens 15 found for its curvature or gradient is held
by the hand 108 of the handling device 12 and is placed on the
spin shaft 32 of the primer spinning device 4. The lens 15 that
35 1is centered at the center of the end of the spin shaft 32 is



After the coating operation has finished, the end of the 30 nozzle 48 is

di pped in the solvent in the |ens stggdby vessel 72 in order to prevent the
nozzle 48 of the dispense valve 47 ffromdrying. After having been coated
with the priner coating solution on the surface, the lens 15 is conveyed by
the handling device 35 12 fromthe spin shaft 32 to the | ens-drying device
6. After 23 the coating solution on the lens 15 is solidified by the

| ens- dr ying, deMe®fs. the lens 15 is taken out of the |ens-drying device 6.
The operation up to this point is the priner coating operation, and the |ens
15 that is dr Ne&tis thebjledsed 5t & St 15609 S ECo & dfisc RIS ESEM& i on in t he
next st ation. Next, described below is the operation for coating the

l ens with the photochronlc coati sol ution. As the photochromc
coating sol ut Rederriage teahibe éggd BhQ ap I EIGT 0FO PR D IRV el edaks ng

sol ugiong, %%éd’bghééttt.i %q:l'ilé) ndfz Al 4@n<gfwghtslﬂ>%'ﬂset bgligecan he used a

phot ocurab e conposition contalning a photochrom c conpound and havi ng a
Vi scosi thheatcens€ropf8oheol¢n60lbengn@odisevingf thees @Foe gedlr @i 1 <dfat i ng

| ut f I
Rt R A Lk A R R e o o A S

phot ochmvmziecd@t ilsgmeukdt s@nahahtn@ramvﬁsebsovqrathemrmﬁer a@fe¥he han 1000
|5 sedi g tﬂseugtgsr%ﬁ@g Hod M6 AT AL %UBRGARES (PORAL BMl {5 BigpoTes

dlfflcul 0 Spr romc ting solution nmaintaining a uniform
t hi tkneshe Fadpal Ideremli@pomfntheflqa‘rsememntagnithg sagapsi ohnot Rrgdwe side

surf ace et NBAENS 28 SBSLAPRLT LY L BLe{Ore: chbn Spdesiiod (o dise the

phot ochronm ¢ coati ng sol 0t Fon “havi ng a”VIscosit 00 cP,
preferahihe 1208 16 #dAhePsipar suchbaelly, thEXedo 1310©ac5>lauaﬂj widstthpr ef er abl y,
120 to ZOCO Cght ﬁPr ef erred phot ochrom ¢ coating solutions are as

Due tothecentrifugal forceofthelens1l5that isrotating,

15 the primer coating solution uniformly spreads over the whole
surface of the lens 15. Here, the primer coating solutionhaving
a small viscosity may also flow onto the back surface through
the side surface 15a of the lens 15. When being applied or
spin—-coated (or just after coated) with the coating solution,

20 a solvent is injected to the back surface of the lens 15 from
the injection nozzle 85a of the nozzle 85 for washing the back
surfacewhile the lens 15 isbeingrotated. Thecoatingsolution
on the back surface of the lens 15 can thus be washed away by
the injected solvent.

25 The primer coating solution used here is, desirably, an
urethane-type primer resin from the standpoint of closely
adhering property. The urethane-type primer resin has been
disclosed in detail in W02004/078476.

After the coating operation has finished, the end of the

30 nozzle 48 is dipped in the solvent in the lens standby vessel
72 in order to prevent the nozzle 48 of the dispense valve 47
from drying.

After having been coated with the primer coating solution
on the surface, the lens 15 is conveyed by the handling device

35 12 from the spin shaft 32 to the lens-drying device 6. After



exenplified in (i) to (vi) below having viscosities at 25C of 80 to 1000
centi poises. (i)A photochromc coatiag agent obtai ned by dissolving a

phot ochrom ¢ conpound i n an urethane“ol i goner (see W98/37115) . 30(ii) A
phot ochrom ¢ coati ng agent obtai ned by dissolving a photochrom ¢ conpound in
a polyneri zabl e nonomer conposition of a conbinati on of nonofunctional,

bi functi onal and pol yfunctional radically polynerizable nononers (see U S.

Patent No,e 5@334@%4%- s3Pufidh o PROtOGHE ofd ci £0881 NG AOEAtL PbERE ned by
di ssolving a 24 photochromc conposition in a nononer conposition of a
conbi natlems viryire devised kithgsl&irs bpfimEakeRauy abiheatey$r@rvbRdmers only

(see m&é%&%% Egjgvapérmr%@)rem&fsogb&m 288He ggme&swgtm?S

N- al koxynet hyl (met h) acryl am de, a catalyst (preferably, an acid calal yst)

and a pheR@GHE bR c DTIFAMd Fed WOB/L36647F1ed( ¥F ﬂuéhéﬁé_@ﬁrb@d eheoating

agents Coplt S & &@M% SoL yAe! bz 2P e fOneoRr sombai ning a radically

pol ynmerizabl e nonomer having a silanol group or a group that forns the

sol anol 10 gr digxtupcieadreibigdimsilesi s heapPasatdénpolind apdtanghbhechr onic

compound L. RAr () Gl BT LRSARN S| 220 Lt 101 MORHDRLOST) (1) A

phot ochrom ¢ coati ng conprising a r pol ymeri zabl e nononer
conponent, a sAd itdenphppecbrofiigocpatingpeobul et diterendaa photsedr om c

ConpounQa%%%%e%%MQ%OSﬁéég§ﬁggﬁic coating solutions used in this field

10 of art andamongthem, there canbe used aphotocurable composition
containing a photochromic compound and having a viscosity at
25°C of 80 to 1000 centipoises. If the photochromic coating
solution having a viscosity at 25C° of smaller than 80 is used,
it becomes difficult to prevent the adhesion on the side surface

15 of the lens. If the photochromic coating solution having a
viscosity at 25C° of larger than 1000 is used, on the other hand,
the operability becomes poor and it becomes difficult to spread
the photochromic coating solution maintaining a uniform
thickness. From the standpoint of preventing the adhesion on

20 the side surface of the lens and operability, therefore, it is
desired to use the photochromic coating solution having a
viscosity at 25°C of 100 to 500 cP, preferably, 110 to 400 cP,
particularly, 120 to 300 cP and, most preferably, 120 to 200
cPb.

25 Preferred photochromic coating solutions are as
exemplified in (i) to (vi) below having viscosities at 25°C of
80 to 1000 centipoises.
(1) A photochromic coating agent obtained by dissolving a
photochromic compound in an urethane oligomer (see WO98/37115).

30 (ii) A photochromic coating agent obtained by dissolving a
photochromic compound in a polymerizable monomer composition
of a combination of monofunctional, bifunctional and
polyfunctional radically polymerizable monomers (see U.S.
Patent No. 5914174).

35 (iii) A photochromic coating agent obtained by dissolving a



Anong them the photochrom c coating agent (vi) is preferred fromthe

st andpoi nt of closely adhering propeééy to the above-nenti oned urethane-type
primer resin. In the photochrom c coating operation, the | ens 15 on which 20
the prinmer coating is solidified is conveyed by the handling device 12 from
the lens-drying device 6 to the spin shaft 59 of the photochrom c spinning
device 7 (step (A)). An adsorption hole is perforated in the central portion
of the ppofoshabhnizd coapdsatiodudhi anmi@me rt kainpos itdionslbdwma i s connect ed

to the 25 adsorption_hole to adsqrb the_lens 15 to there su rt the lens
15, ' ThefOrBBStEnE Sh S AETIOES KigHa o8] Pt o JIEER IFSRRE of t he
phot ochmefomesi BAILYY (Gl we0l./0kahe photochrom ¢ coating operation as
shown in Fig._ 9 ﬁnd Fh . 13A, the side egge Rprtion 121 of the spatula 119
30 showniVa FRgPhEteF gﬁ@lgpSPGFépﬂiﬁﬂﬁG j C§™PF15189%ABught into contact

Wi t hs t h@-upRek yedaa viqaeren hcpglhmide] Sh ehatbhystenprkFersiay,(Bn) . At this
nmonment, the arm 113 i s advanced toward, the spin shaft 59 Q{ Vi Ng neans
that is3RdC SREAMYES)t AR e%yp%%*i%wf@ampr%ig?% 3R FOOYI30 P t he

spatul a (139 dﬁpgaeitagh%mqeoeotaba@ngi ageher cemhpirieingna trhati clag 10be coat ed.
Aparticularly 25 desired result is obtained |f the side edge pqortion 121 of
the spaP@LyMErd zableomeneaggedorkainifg dppedicdd lh&cdymerd 289keed t oward

the cent@hopleden®finda 5€08nd P Aloiodheoth tnd© f3endedhee%1Wrd) r espect
to the vertical line"(yl =5 to 35). 5 The nozzle 68 of the container 66 is
ar r thge @ rjout upee thenbYdepsy 35S aant RE1BP| GRIBP Wk 288 e OhTOE Qi r sl i de

table 63:091{;30%% ?Eﬁgbéir!ﬂg.c%ﬁ.\éi erduh®ee (Medf16k oF&dod)®149675 Supported so

as to rotate on in shaft 59, and the container 66 is supported in a
tilted ridner A RBgtochiemikrocealing eJeoat cpgprising a radically

polymerizable monomer component, a silicon-type or
fluorine-type surfactant and a photochromic compound (see
15 WO02004/078476).

Among them, the photochromic coating agent (vi) is
preferred from the standpoint of closely adhering property to
the above-mentioned urethane-type primer resin.

In the photochromic coatingoperation, the lens 15onwhich

20 the primer coating is solidified is conveyed by the handling
device 12 from the lens-drying device 6 to the spin shaft 59
of the photochromic spinning device 7 (step (A)). Anadsorption
hole is perforated in the central portion of the spin shaft 59,
and air suction means that is not shown is connected to the

25 adsorption hole to adsorb the lens 15 to thereby support the
lens 15. Therefore, the spin shaft 59 works as the lens support
portion of the photochromic spinning device 7.

In the photochromic coating operation as shown in Fig.
9 and Fig. 13A, the side edge portion 121 of the spatula 119

30 shown in Fig. 9 of the spatula-fixing jig 111 is brought into
contact with the upper edge (corner) portion 15b of the lens
15 (step (E)). At this moment, the arm 113 is advanced toward
the spin shaft 59 by moving means that is not shown to thereby
automatically adjust the position of the spatula 119 depending

35 uponthediameter of the lensthatistobecoated. Aparticularly



10 solution is injected fromthe nozzle 68 onto the surface of the lens 15
with the spatula 119 being set to thggupper edge portion of the side surface
15a of the lens 15 (step (B)). In this enbodi mrent as shown in Fig.
13B, the coating solution is injected onto the surface of the lens 15 with
the 15 end of the nozzle 68 being fixed to the central position of the |ens
15 (position on the rotary axis of the |lens 15 and about 1 mm over the
surfacedefsitrleel FeBsli5)s obtainedRaffethengide® ddgas p03:3|30&nd2 136X t#Hee coating

ol ution inject onto the | en i hed and ead er .t. ole 20
ans. UpOR ARy LOnbaPett By PR Ttkat MEHE BORIDAN G CPRe. P 1 ih 5 whi ch | s
spr eada&s)iwatrdma@s ceatep 6CHp. ofhehbensnd sl Satf cdratatgbad f e o 136 86 i s

noved under the conditions. in which the . coati soI tio fed QtO t he
central gFﬁﬁénw&F%t FESPERS 18 5§ﬁ &N %&§?§ ﬁ gb éh& over the whol e

surface of thehkenszidebys takigrg: LonitAlinet0BS dgr@ft@ﬂi\gédﬂejlgsrtadjv&m of the

| ens found by nmeasurin th _height of the | ens ., As the lens 15 is

r ot at ed HP§ iegﬁaf gﬁ'%ﬁ?@ @%ﬁ%ﬁ?ﬁﬂoﬁytpﬁeaﬁfmﬁ%%é%lﬁ#% mal i zi ng
devi ce @104t €nk ﬂl%ﬂl%g]@e‘bﬁcéiefdﬁfé Bdgon)t.herhenenkdl 5 ikhigpatiary sol ution
IS tenporarll 30 reserved as it is partlé bl ocked by the film 86. The

reserveé‘océét AgrebRteioh Ghe ShdRedhatd Spr eadt Bhascmed et yi Suni f or m

t hi cknessipdeetle@ §hHea restdd Maneice RExthethé | ghSG chpem dRidgdtaidy ng this
state, the film@86 is gradually noved fromthe center of the lens 15 to the

si d&0s rspé@él@@pbérlrbxﬁﬁt%rftrp@nyh%m%zlt%é8| O AshguafaceapfHthe ocus.
Here, itdng d65)ingdthBalpadfld ﬁQ9dbéfﬁ<§'sQé°c tB W el pehec i BAG fmyves s

opposite to the dlrectlon in which the spatula conmes in contact with the
center of the Isddle wpardeicgl 15gt oifs ther tlieays désilséen dB)dt-ate the lens 15 at,

for exanple, 3§ tt‘ﬂl%5gmbBE§‘1W%hlte a%h%h%%t iR F§ Q. ut1|3@n Qh'eS cl&%'t'iglgslor ead by

the film 86. By utilizing the deflection of the m 86, i's made
possi bl §ctlatspread %hée@baﬂlﬁgt%cﬂhﬁ|&ﬂ¥ﬂﬁﬁﬁ'Oﬁhéhﬂhbﬁésshif%&ﬁb(ﬁhQ:he | ens

mat ¢ i al, and s ngal 'n¥>z<zri%' BB abdi Al fqxfé%axgbyu&@'cfewtrpatlhbggm%m%f haye

irregular wetting) even wthout”strictly 10 controlling the position of the
film 86liemst A8 (poantidowen directdtar egdsdpigtba ieescly apdufce of the

| ens. Fyrifer, e%'Q%% he £5Rt 1530 +3Ql Yl@n 16§n be spread so will not to

devel op |rregular t hi cknéss, the coating solution can be utilized highly
efficiently, Rederrtihg NDQEHQSV|§6@u§n§oﬂ@§hoﬁheaﬂobélagpﬁpé@tL@n n a snal

anount QYﬁrecttI%% %(Bbetfignfer}élS is pushed and spread over the whole

20 lens upon being contacted by the lower edge portion of the film
86whichis spreadassistmeans (step (C)). Thelensl5isrotated
and the film 86 is moved under the conditions in which the coating
solution fed onto the central portion of the lens 15 can be most
efficiently spreadover thewhole surface of the lens 15 by taking

25 1into consideration the gradient of the lens found by measuring
the height of the lens.

As the lens 15 is rotated in a state where the film 86
conveyed by the coating uniformalizing device 9 onto the lens
15isdeflectedonthelens 15, thecoatingsolutionis temporarily

30 reserved as it is partly blocked by the film 86. The reserved
coating solution is pushed and spread to assume a nearly uniform
thickness due to the restoring force of the film 86. Upon
maintaining this state, the film 86 is gradually moved from the
center of the lens 15 to the side surface (upper edge portion)

35 of the lens along a straight locus. Here, it is desired that



In this step, the anbunt of the photochrom c coating solution on the lens 15
Is larger than a desired thickness of_.the photochrom c coating and,
therefore, an excess of the coating Solution on the lens 15 nust be renpoved
to attain a desired anobunt 20 of the solution. To optim ze the anount of the
coating solution, the lens 15 is rotated to shake the coating solution off
the lens 15. The rotational speed of the lens 15 is determ ned dependi ng

upon t he Hongitd Ansfid e ilemeratiune ige i appay Jgpoand the tadi ent  of
the lens 15. It is desired that the lens 25 15 is rotated at, for exanple,

550 to 6HFaPrhathiBHRICH 2bEe?PR AR (1RGO BT UNA Cls Peddh BRe#IH € he coati ng

sol uti oy %hépI@r@nﬁ)tela':Sﬂa'lg the {4 IF8berMetheediwe rbewee thandle upper
edge portion 15b of the lens 15 at where the side edge portion 121 of the

spat ul a 1P19t30 fesnegamrleonblctont bR FRR Yithke 15e £RHINS T HEP et ween

the §i de £dgs RPrddLAL AL, anfd thasighe surface 15a of the lens 15. Owing to
the centrifugal” force that is produced when the lens 15 is rotated,

therefore, th®ysatiligisg theodeddestaon afi phenfihe 86 dels ks 48299 5a of the
I ens 15 s1'bsle9‘ﬂbd§15iré5’dtt}}f'e ebdeids 861LbEosRAIY @htldhoTBUS r 1S COat i Ng

solution Is prevented 27 ron1adher|ng on the side surface 15a of the |lens
15. As ®% &bel Lensthetebbd] mpd dlegtilon (mgiptavaangda e Hy iWpiiREon t he

si de surf nje%?lse ro c;d(;f]? %q%f?uﬁar;%etei )1 ve S itd9 kel &f14 he fi xing

jig 111 p the gri'p portion 118a supporting the
spal@l a CDIIIItinlaerw tthee |perssl ti®mw httdienifigma Gfedm ycheongramd-fdavwre. The

oAt | N9 Al o, KERDNEL Dbl ke SRIVULAIIA L BHicig aLAgg thE-spal vl a 119,

remai ns s aye rops on 0 fromthe spatul a
119 anCISITKEECbEGGQﬁklng solution can be spread so will not to develop

irregular thickness, the coating solutioncanbeutilizedhighly
efficiently; i.e., the highly viscous solution can be applied
15 in a small amount over the whole lens 15.

In this step, the amount of the photochromic coating
solution on the lens 15 is larger than a desired thickness of
thephotochrbmiccoatingand,therefore,anexcessofthecoating
solution on the lens 15 must be removed to attain a desired amount

20 of thesolution. Tooptimize the amount of the coating solution,
the lens 15 is rotated to shake the coating solution off the
lens 15. The rotational speed of the lens 15 is determined
dependingupon the conditions of the temperature in the apparatus
and the gradient of the lens 15. It is desired that the lens

25 15 is rotated at, for example, 550 to 650 rpm which is faster
than the rotational speed of when the coating solution is spread
by using the film 86.

On the side lower than the upper edge portion 15b of the
lens 15 at where the side edge portion 121 of the spatula 119

30 comes in contact with the lens 15, a gap is formed between the
side edge portion 121 and the side surface 15a of the lens 15.
Owing to the centrifugal force that is produced when the lens
15 is rotated, therefore, the coating solution does not drip
on the side surface 15a of the lens 15 but is guided to the side

35 of the spatula 119. Thus, the coating solution is prevented



10The reason is not yet clear why the coating solution does not adhere on
the side surface of the lens 15. Ho er, the coating solution having a
smal |l viscosity tends to adhere on the side surface of the | ens whereas the
coating solution having a large viscosity does not drip on the side surface
of the lens. 15 It is, therefore, considered that the viscosity of the
coating solution is taking part in the cause of adhesion. In a state of

Vi ew ng firlyeé Ad}t&ﬂ:ﬁ; @httlhetélﬂdégahﬂbaejlﬂh beithg Jpass L boneak byrdsh]ﬂts,i de of the
| ens as shown in é de vi ew of Ignz 1?% f.urt.her, ood.result is
obt ai ned ﬁa§lpﬂlgpﬁ§t RGI éS28LGVeBtefnd 8 grégﬁ% OPP|5 &1 519t the
spat ul ash¥Fawet hsuegpeat the thdgevelt icdal lenee1ltl is 3 to 45 and,

particularly, 5 to 35 toward the rotary shaft (cente of the lens 15 at a
contact point TPewABF&Ngnhé<PeRs e s1¥ e ohtact! Wikl B%Shethsﬁ FeHagF portion

121 »f Eﬂ%h&ﬂ%tta'}ﬁ@ gl ﬁ@?ﬁi@ﬁgqrgjﬁsh?po.gelnga:hé 3 EltgllalﬁiQ tSwdeferring to
Fig. 14 is a plan view of the lens 15, furt ,

the lens 15 maintaining a nearly constant force The coating

solution removed by the spatula 119 flowing along the spatula

119, remains stayed on the spatula 119 or drops on the tray 60

from the spatula 119 and is recovered.

10 The reason is not yet clear why the coating solution does
not adhere on the side surface of the lens 15. However, the
coating solution having a small viscosity tends to adhere on
the side surface of the lens whereas the coating solution having
a large viscosity does not drip on the side surface of the lens.

15 It is, therefore, considered that the viscosity of the coating
solution is taking part in the cause of adhesion. In a state
of viewing the lens 15 with the spatula 119 being positioned
by the side of the lens as shown in Fig. 9 (side view of lens
15), further, a good result is obtained when a tilting angle

20 vyl of the side edge portion 121 of the spatula 119 with respect
to the vertical line L1 is 3 to 45° and, particularly, 5 to 35°
toward the rotary shaft (center) of the lens 15 at a contact
point P where the lens 15 is in contact with the side edge portion
121 of the spatula 119 (corresponds to “90° - o” in Fig. 15).

25 ReferringtoFig. 14Awhichisaplanviewof thelens 15, further,
a good result is obtained if a tilting angle y2 of the side edge
portion 121 of the spatula 119 is set to be 90° with respect
to the tantential line L2 of the lens 15 at a contact point P
where the side edge portion 121 of the spatula 119 is in contact

30  with the lens 15. Referring to Fig. 14B which is a front view
of the lens 15 (the spatula 119 is on the rear side), a good
result is obtained if a tilting angle y3 of the side edge portion
121 is set to be 90° with respect to the horizontal line L3 that
passes through the contact point P. Here, the flat surface 119a

35 forming, on the side edge thereof, the side edge portion 121



a good result is obtained if a tilting angle y2 of the side edge portion 121
of the spatula 119 is set to be 90 2%th respect to the tantential Iine L2 of
the lens 15 at a contact point P whére the side edge portion 121 of the
spatula 119 is in contact 30 with the lens 15. Referring to Fig. 14B which
is a front view of the lens 15 (the spatula 119 is on the rear side), a good
result is obtained if atilting angle y3 of the side edge portion 121 is set

to be %f%b@ﬂa%sﬂ%chéolg%mr 206t ale 1l 1&&%&13&@%@%@%1&%@@% t he

contact point P. Here, the flat surface 119a 35 form ng, on the sjde edge

t her eof the FEN§AEE RdgE: %QIftti%SRQEU1Qé1c9fartl‘i’1§h§p]aﬁrtﬂ 421 78d tRrayghnged on a

flat plane d¢atePasses ¢ puHe thengom act point P of the spatula 119 and
the lens 15, and through the center axis C of the lens 15. According to this

embodi ment aPHRaKI IR oo\ eMPRELIBRRE 35 88g6Tpbed AP thEe $Heespat ul a
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at the tinme of applying the coatlngbso ution making it possible to prevent

t he coathegresirueded pordmoadhek ofgthn kans PR shefhee PfapPlYhed| ens 15
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or the polishing.” There i's no nee washi n rimer coating Solution
away frmlmh@@a%ﬂ@@@men@yomthg $i1<ée rﬁj-zlz @06851 ofhéWe LANFi§> 5. There
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10 solutlon off or the polishing. There is no need of washing the
primer coating solution away from the back surface by using the
nozzle 85 as shown in Fig. 5. There is no need of using the
coating solution-removing member (see Fig. 14), either, that
is arranged on the side surface of the lens as taught in the

15 patent document 1.

The photochromic coating solution may also flow onto the
back surface of the lens particularly when the curvature of the
back surface of the lens is small. In this case, toco, if the
photochromic coating solution is applied with the spatula 119

20 being in contact, the coating solution is prevented from flowing
not only onto the side surface of the lens 15 but also onto the
back surface thereof. 1Itis, therefore, madepossibletoprevent
the back surface of the lens from being contaminated with the
coating solution.

25 As described above, removal of the excess of the
photochromic coating solution by using the spatula 119 is
particularly advantageous in the case of producing finished
lenses 15 without polishing the back surfaces thereof.

In the foregoing was described an embodiment in which the

30 step (E) was executed after the end of the step (A) but prior
to starting the step (B). The step (E), however, may be executed
before the photochromic coating solution arrives at the
circumferential edge portion of the lens in the step (C).

From the standpoint of further simplifying the control

35 yet obtaining more reliable effect, it is desired that the step



15 patent docunent 1. The photochrom c coating solution may al so fl ow
onto the back surface of the |ens p?QticuIarIy when the curvature of the
back surface of the lens is small. In this case, too, if the photochromc
coating solution is applied with the spatula 119 20 being in contact, the
coating solution is prevented fromflowing not only onto the side surface of
the lens 15 but also onto the back surface thereof . It is, therefore, nade

possi bl gat %a@,rsaéﬁtfitrmesm@&kags’elﬁé%ﬁ dehehtedtsed r@m.berng ot s nat ed
with the coating solution. 25As descri bed above, renoval of the excess of
t he pho]t%'tf’rﬁfol?ibgaé—élﬁfji BBrevehitim AP VEsPRgCERE atRiddes eiPTPePEicularly
advant ageqisoddtitde case of producing finished Ienses 15 w thout polishing
t he back surfaces thereof. In the foregoing was_descri bed an enbodi nent in

whi ch the 30 &k Bpogrrevkle dradndd aftehighedeatiby heostepi ¢ XySbut pri or

to stardd g Behg&e}@aﬁ@? -itTh® gk8Rrel) chhoveelst Ry Re execriadcbefore the
phot ochrom ¢ coating solution arrives at the circunferential edge portion of
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29 (E) has been finished by P e start of the step (C). The coated | enses
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Furt her Hsse 't Be oAt gRFRRnay the it e Y P asifs 48R S 8o of 10
the surtlete s deeofg tamplies . ankhima presungitss deloy dasaeothdiigfileet  of _
and il SRl b 28RBSl COTLI E ST, | B8R ani 27
coat i ngtlsmigh itdre Menses esfiler hdwingh hden |@rstesd affitern ewtiidgitbeen coat ed
ofﬁgn e%wgégfé§ence patterns, it is allowed to produce the products
of a high quality having interference patterns which are spread
in neat circles in good yields.
Theeffectof theinventionisexhibitedmost conspicuously
when the photochromic coating solution having a predetermined
20 viscosity is used. It is, however, also allowable to use a
photocurable coating solution without containing the
photochromic compound if its viscosity satisfies predetermined
conditions.
After having been coated with the photochromic coating
25 solution, the lens 15 is conveyed by another handling device
13 from the spin shaft 59 of the applying device 8 so as to be
supported by the spin shaft 99 of the UV device 10 (or UV device
11). Thespinshaft 59iswithin the loci of both the one handling
device 12 and another handling device 13.
30 Referring to Fig. 10, the lens 15 is surrounded by the
cylinder 90 of the UV device 10, and the interior of the cylinder
90 is purged with nitrogen. After the height of the UV lamp
89 of the UV device 10 is adjusted to be in positibn, the lens
15 which is maintained rotating is irradiated with light from

35 the UV lamp 89 to cure the coating.



15 interference patterns, it is allowed to produce the products of a high
quality having interference patternﬁomhich are spread in neat circles in
good yi el ds. The effect of the invention is exhibitednost

conspi cuously when the photochrom c coating solution having a predeterm ned
20 viscosity is used. It is, however, also allowable to use a photocurable
coating solution wi thout containing the photochrom c conpound if its

vi scosity sastfit@‘xitﬁﬁseph@d@&ﬁfamed:omndigtdmtﬁrtleas baenni hiegred0at ed with

t he phot Qchr.omi c co olution, the lens 15 is nveyed by anot her
handl i i ?'tféﬁ %gtfa"ﬂ‘eorﬂq’t PP Ih HPEI DS 15 eé:d‘;ﬂcﬁl g%ﬁﬁcli'i%%e8 so as to
be supprified by bRedspics, Saad tt P aelepltabdé gesdaetilaforsudjstenade 11). The

spin shaft 59 is thin the locj of botkgﬂhe one handl i n eV|c 12 and
anot herth&R8I IPEHeATCe TRUS30RBERRHCREOTRG. C%lnﬁgné Wém‘i

sur poundrdl bjstie cyhihidey, 9edodthiadNodavien omunamdrwteucmreés@r of the
cylinder 90 i.s purged vmth nitrogen. After the helg t he C%grrp 89 of

the UV idedPed 10 Mekanpust RPHHE it p5ALFEnPIPhH cré%l&sl%%
mai ntaldwqu}ptcg;dlqus irradiated with light from35 the U lamp 89 to cure

t he coating After the photochromc coatl ng %gﬁtr ation has been
fini shed, adiddiSoPISVais Fh6t demSorkixc IEoM iEexd & | ude

def ect ia\ff‘pé?ﬁ%ﬂ'ltcet S £ r3fid 15@%@%@@%@85?' BéQﬂg‘%%@é@ §§v'btlr‘?é3t&ﬂaﬁﬂlé he

anneal i ng. Thus, "t he photochrom c coating i5 formed on 5 the | ens 15. That

i 510t hes ki Wwvan loh ashansd damthe c%ﬁ@sssqrsfaar@p|qfecmﬁaklu%sru t possible
to pr Ogﬁ%fveq{’&t Qﬁ@r@@&ﬁrf&@ée 4 8ubhoth GYRlddvenience thiki fherevants the

lens 1 om exhi biting defective appearance, from|losing isotropy being

caused dnes Retclolt tagthat ol the sledirmateatd ylﬁdﬁéﬁé’@ subsaaueNEsS SRR f ace of
the lensy ;erﬁy&&%at Qgﬁyﬁ%gg%ﬁ dt%mcﬂfldr%&@yfﬂ%%ee fhathd he size

does not fit to that o icate Igint susquent step of formng
a hard rrsatdnie dheaiatiaml éépmone@éamngaaﬁad byrtherprigren e eX he coating

s ggthered on the
ﬁéggg]ao?qﬁ%%r% g%y@fé@ ﬁgéh%;\vs(]elnﬁelt gﬁ}rw nowvtg{eg )dﬂescr“l bed with
ref erence t 0 Theanpiventden Gdngamnam e Beanlibsd oivth ofefeencehdwever, the
I nvent 'F&r}arﬂpsiéén' anQ &@Mpgkg]d@g'Examples to which only, however, the

invention is in no way limited.

20 (Example 1)

A photochromic coating layer was formed on the surface
of an allyl resin lens material 15 (CR; refractive index =1.50,
thickness of side surface; 3.8 mm) according to the following
procedure by using the coating apparatus shown in Fig. 1.

25 The lens 15was, first, dewaxedwithacetonetoasufficient
degree. As a primer, a composition was obtained by mixing
together a moisture curing primer manufactured by Takebayashi
Kagaku Kogyo Co. “Takeseal PFR402TP-4” and ethyl acetate each
in an amount of 50 parts by weight and, further adding 0.03 parts

30 by weight of a leveling agent manufactured by Toray-Dow Corning
Co. “FZ-2104" thereto followedbystirringtoasufficient degree
inanitrogenatmosphereuntil the compositionbecame homogeneous.
The CR surfacer was spin-coated with the primer composition and
was cured at room temperature for 15 minutes to obtain a lens

35 material having a primer coating.



20( Exanpl e 1) A photochrom c coating |ayer was fornmed on the surface
of an allyl resin lens material 15 % - refractive index = 1.50, thickness
of side surface; 3.8 mm) according the foll owi ng procedure by using the
coating apparatus shown in Fig. 1. 25The lens 15 was, first, dewaxedw th
acetone to a sufficient degree. As a primer, a conposition was obtained by
m Xi ng together a noisture curing prinmer manufactured by Takebayashi Kagaku

Kogyo Co. T@Ié@t%eathé?EB%Q,ZlT?h%vﬁt@dt@é%wmeee&@éelﬁ@% tRedu@Eumt of 50
parts further adding Q.03 parts 30 ght of a leveling

b t
agent ﬁg‘ﬁ}p&%t‘iﬁ’%geB}WBP%P“B&\HC@&Pmlﬁgs%UMWdEYGEe £ I‘téF@Po i dl 1 owedby

stirri R0 anaukhidel eAhedpgEeeohN1 21 Nbt I HELHL B4 TOBPher e Hentf ilx itrie
conposi tion becane honpgeneous. The CR surface was spin-coated with the

pri mer Jd6nhbsita DRoIRtWEBRTE @ HATT aft Hash t%%mp&m?egeowoael% MRkes to

obtgi n & {ES 3ns MBL St (BYI OO Ba BF gL iCRAPE NMbe F3Y. 9) Hé\!@(t the lens
15 having the prinmer coating on the surface thereof was set to th

phot ochhenisé deppaae e Heierel 21 (@ft spatmlp 11Rewas %‘Plea%ﬁw%dé‘a&ortl on 121
of Spatt%'eauﬁﬁgrca‘n& Befrmsh ét@oétlasmem@ea%wam RnheontRet r Witde t he upper

edge portion 1 the lens 15 steg contact portion P: see Fig.
9). Herd, tﬂ'll¢el§h§e1§d@elp§ﬁt~nengl®l g 5paetil 20 1dEuNRes sbrhrt afyed t hat t he

upper end PeRL iR HRENeelp s drid trec?xtgwg bite OGN o dgellrdde Tens 15
mai nt ai ni ng an angl e of 0 egrees (yl he vertrcal 11ne (center
axle i)t he Trdifesenicen: Aselasiaribrdl earisean, rdiefdatesupsadescrided

earlier, 58 %#g{uﬁé” %6 Ga 18?r8£9&8eor§%a{pglaﬂelt]:ﬁa a%é&%oﬁ}]aa pl ane

t hat passe center axrs C of I"ens and t ct portion
P of tttéleslcdeteatgexlberth@ft g lems tliseahdnthescomheceaberetrion e afozzl e 68 of

t he COfit_th%l r}‘e_er dg; ntp%lrr;y e a%lafglgpacfh g(s%sprl%par ed photochrom c coating

sol uti on (having Vi sc05|ty at cP) was arranged just over the
| ens 15, andThegeaffttehre phetrocdwlenied ebHdtiengostkhiuneont Gaontgiecirad onto t he

et eds SEREGRTET V10 e A0 R RER T Gord 88 SELepiBighaTie Hontact
W th t ke seadtialy aft tBECI €ns1316 @md wes ag:rmigadd mumveﬂzexpttrm tilenssi de
Fun acs S VAR o595 RRLE LARL 2 Hhc 208 2N 8y S A s { o o o
up to e a phtosuefave camtdmecéeesoiStiheormltmteonblzamec%oe&te;g @lution 25
&ZLe‘g’uﬁt&é?&by’*tﬁih's%%t%)ﬁﬁ‘%még%éﬁ%@s Lt Eot ARy Bictrd S de
suzf ac8elasobrdbhight etrrstolE;ontact w1fhethel’tSeri|15eﬂ‘la)ﬂ neet henshus araht ed
surf ace WS, SQNYYShVed 15 PO B9.d 0 dS (LRT. DS 80 g, device 8 to
the W
of the lens along the straight locus to spread the photochromic
coating solution. Next, the rotational speed was increased up
to 600 rpmto remove anexcess of thephotochromiccoatingsolution
25 (step (C)). At this moment, the excess of the photochromic
coating solutionwas guidedbythe spatula andwas removedwithout
adhering on the side surface 15a of the lens 15.
The lens 15 having the thus coated surface was conveyed
by the handling device 13 from the applying device 8 to the UV
30 device 10, was irradiated with light of a metal halide lamp of
which the output has been adjusted to be 130 mW/cm? at 405 nm
on the surface of the lens for 3 minutes in a nitrogen gas
atmosphere to cure the coating, followed by the heat treatment
in a constant-temperature vessel maintained at 120°C to obtain

35 a photochromic cured thin film (step (D)). The thus obtained



30 device 10, was irradiated with light of a netal halide | anp of which the
out put has been adjusted to be 130 cn2 at 405 nmon the surface of the
lens for 3 mnutes in a nitrogen gas“at nosphere to cure the coating,

foll owed by the heat treatnent in a constant-tenperature vessel nmaintained
at 120C to obtain 35 a photochromc cured thin film(step (D). The thus
obt ai ned 32 photochromc cured thin filmwas neasured for its thickness to

be abouthdfoPiRomic cureBEni AUS B %%Cﬁealsgeédr%@mt@ thavinaskheo
phot ochrom ¢ coati ng was observed by eyes to find that no cured body of the

5 phot dedrdReet cHatihg sol uti on had been adhered on the side surface or the

back surface ffe thid pR8duced 1end %Mﬂc%@%@ ea@tw&téelhﬂémge used in
this Exanple was prepared in a manner as describ bel ow. That is, 2, 2-bis

(4- met heRA VA Y [Wiey pEBEAFERORY RIEey DD £ pEnENPBI %tweﬂa boghye 0| Y|

di agr y|§1§&t<§é¥§6rﬁ‘_«9@ é@é@ﬁk{% afo 1ot S5 19{a A LL et &y | O PERPagEd e
trimet hacré);at e/ pol yesterol i goner hexaacryl ate (EB-1830 manufactured by

Di cel 9 /ot yehelwaget waekytatel illehler®: radical |y pol yneri zabl e
nonomners, lmg t i 4 S ht/ 15
parts 15 by \Alg}égn t/2 parts%li))?%\/?/étla'tg t?fgg%é?%sggthegggﬁ%LOE%%IP%s\gégy wei ght,
respectwa®|grepared imextmanred (s pdessr dyeddbeghew of Tihed tilfus obt ai ned

m xt ur 2.0 parts
by wei S%’?i k%f% l{oﬁg %émgy%undg a%ﬁ%\%?%%éﬁ%ﬁ%% re tepr esgnt ed
by 10he Yert¢ oyt cxﬂmrtlayla[memwltacj@rmnl@cu]ar Ov&igat tef by weight of a
phot ochy o1 ¢ SORRAUNL { a2V P& RISHTT I/ S SR ESELL 61 Pimd Pre fol | owi ng

for mul a,
hexaacrylate (EB-1830 manufactured by Dicel UCB Co.)/glycidyl

methacrylate which are radically polymerizable monomers, were
mixed together at a mixing ratio of 40 parts by weight/15 parts
15 byweight/25partsbyweight/10partsbyweight/10partsbyweight,
respectively.
Next, to 100 parts by weight of the thus obtained mixture
of the radically polymerizable monomers were further added 2.0
parts by weight of a photochromic compound (PCl) having a
20 structure represented by the following formula,

[Chemical formula 1]

0.6 parts by weight of a photochromic compound (PC2) having a
structure represented by the following formula,
25 [Chemical formula 2]



25[ Chem cal formula 2] 33 and 0.4 parts by weight of a photochromc
conpound (PC3) having a structure r§§resented by the follow ng structure,
JChemical forrmula 3] 5 and were m Xed together to a sufficient degree.
Thereafter, 0.5 parts byweight of a polynerization initiator, i.e., CG 1800
{m xture of 1-hydroxycycl ohexyl phenyl ketone and

bi s(2, 6-di net hoxybenzoyl)-2,4,4-trinmethyl- 10 pentyl phosphi noxi de (wei ght

ratio of 3:1)}, 5 parts by weight of a stabilizer, i.e.,
bis(1, 2, 2,6, 6-pent anet hyl -4-pi peridyl)sebacate, 7 parts by weight of a
silane coupling agent, i.e., y-nethacryl oyl oxy tri met hoxysil ane and O.

1 part by weight 15 of a | ng agent manufafturgqd by Toray-Dow Corni ng
Co. (siliconesurfactant"L- dNoapdwerem xed to a sufficient
degree to prepare the photlQ S 4 sOl ution. (Conparative

and 0.4 parts by weight of a photochromic compound (PC3) having
a structure represented by the following structure,

[Chemical formula 3]

and were mixed together to a sufficient degree. Thereafter,
0.5 parts by weight of a polymerization initiator, i.e., CGI1800
{mixture of 1-hydroxycyclohexylphenyl ketone and

bis (2, 6-dimethoxybenzoyl)-2,4,4-trimethyl-

10 pentylphosphinoxide (weight ratio of 3:1)}, 5 parts by weight
of a stabilizer, i.e.,
bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate, 7 parts by
weight of a silane coupling agent, i.e.,
y-methacryloyloxypropyltrimethoxysilane and 0.1 part by weight

15 of a leveling agent manufactured by Toray-Dow Corning Co.
(silicone surfactant “L-7001") were added thereto and were mixed

to a sufficient degree to prepare the photochromic coating



5 the sane manner as in Exanple 1 but using a photochrom c coating sol ution
havi ng a viscosity at 25C of 40 cP. ,The obtained |l ens nmaterial having the
phot ochrom ¢ coating was observed by eyes to find that a cured product of

t he photochrom c coating solution had been adhered on the side surface of
the lens. 10 (Conparative Exanple 2) A primer layer and a

phot ochrom ¢ coating were fornmed in the sanemanner as in Exanple 1 but
changi ngstiheidd m ng forbringing the spatula into contact, bringing the
spatula into contact after 15 the coating solution has been spread, and
increasing the rotational speed to renove an excess of the photochromc
coati ng( &Mk vel sl ned | ens material having the photochromc coating
was observed by eyes tofind that a cured product, of the photochromc
coating sol uth BAiRgd brear alitbRedh@hoFRECH] BeC QI KNF METE SPTFRE 1Bns.

(Exampl ghe s ame manndt Brs' mrﬁzx en%qre ?'Hi'ltauB'i‘HbC’&Eh%%%h@:%ﬁltl'cn@o%iﬁ%f orned in
the same manner as in but changln% e ratio of mxing 25 the
r adi ca|sqiwqrneawzaa|%vaﬁﬁeﬁércy ahd usi pf 1Y pRot ot okite 1868k 1ABSsol uti on

havi ng & o SCoS LY, iy 2RE @Eoééé’hf theoé)@i ned LeRS AREbaty8avi ng the

phot ochrom ¢ coating was observed by eyes to |nd that no cured product of
t he phdto€hndrihatcaguirad madidtont Hde Prehocldhenid cor ting seHet sonface or

the 30 sl Sl (A6 Al LIF 1S, XA £20)o A d MRend aver. and

photochronlc coa Were fofhed same nmanner  as in Exanple 1 but
chafigi ng the ratlo of m xi ng 35 the radically polynerizable nmononers and

using a(C,pcﬂr?t Ozcah{RIE‘ CE:xa?fr?ple 2)

A primer layer and a photochromic coating were formed in
the samemanner as inExample 1 but changingthe timing forbringing
the spatula intocontact, bringing the spatula intocontact after

15 the coating solution has been spread, and increasing the
rotational speed to remove an excess of the photochromic coating
solution. The obtained lens material having the photochromic
coating was observed by eyes to find that a cured product of
the photochromic coating solution had been adhered on the side

20 surface of the lens.

(Example 2)
A primer layer and a photochromic coating were formed in
the same manner as in Example 1 but changing the ratio of mixing
25 the radically polymerizable monomers and using a photochromic
coating solution having a viscosity at 25°C of 150 cP. The
obtained lens material having the photochromic coating was
observed by eyes to find that no cured product of the photochromic
coating solution had been adhered on the side surface or the

30 back surface of the lens.

(Example 3)
A primer layer and a photochromic coating were formed in
the same manner as in Example 1 but changing the ratio of mixing

35 the radically polymerizable monomers and using a photochromic



coating solution having a viscosity at 25C of 195 cP. The obtai ned | ens
materi al having the photochrom c cogging was observed by eyes to find that
no cured product of the photochronlc coating solution had been adhered on
the side surface or the 5 back surface of the | ens. (Exanple 4) A
prinmer |ayer and a photochrom c coating were fornmed in the same manner as in
Exanple 1 but so arranging the side edge 10 portion 121 of the spatula 119

t hat thﬁadﬂﬁﬂﬂj St imltrh;eraeahs/aafsitiytaad 2%@rdf t1es cent ertss de of the

| ens ria at an .an 5 degr.ees th the vertical line as a
ref er erf@l; "ﬂ?é%t?dlsa %@ﬁs?}?a‘{lé}q gzlhq’la‘m%tgoci%o“b]hcot%%?ﬁ]o‘?ﬁ *dating was
obser vesb durwayEsy kg el tulf § hatthae m&adeﬂrpldimicwa‘afttme et echromie 15

coating solution _had been a hered e side surface or the back surface of
t he Ielfsoat(%r?&lélt%)onTgﬁ"dpgS@é‘sa eIrS s&8 ﬁ59| bd?h%u’f)%%?%cﬂ?o T coating

wer 8 200 anedhda dfharamedmnner as that of Exanple 1 (al so using the
sane photochrom c coating solution as that of Exanple 1) but using allyl

resin | enses 15 having an outer dianeter of 75 mm (CR; refractive index =
1. 50, curaapire of 5, thickness of side surface of 2 nmm) and so arranging
t he side edge porti on 25 121 of the spatula 119 that the upper end portion
thereof was th PrémestlayenmgidaoPhgtgelrersc (@oat B9 weale tREMGErtfcal Iine

(cent ertl'?@“s%m'e”m&hﬁeg éjé rlex‘fPtE'x%ﬂIpl%eQ Hi g s@)ar%%n@lrr@ €heN§8de edge The
obt ai ned | enses were observed ﬁheyes to find that no cured product of the

phéf)ociﬂQirﬁJcortéaﬂ-lorfgtbélsmt@dah 9 et Bne HpRereend Rorid o Heexeefaces or
the bagﬁaﬁsucrlflac%%ﬁ tQwalr2e th gege%% gfldlee%eéhev\hsﬁstﬂgtgppsi syrfigces of the

obtain enses were observe eyes, however, elliptic interference
pat t er i) Ry be sédrdegree pil gt esd dfwlhléthéﬁ@éfstla?ﬁ)lnbllﬂﬁésla rebeeereeof them

However e I S e t hout
A a\éy Tp}}’%bktégnBQGf%%(g‘Jﬁ&e?laq hh B¢ hYSt ¥€ pHot!dh RRAE bERIRY Wese W u

observedbyeyes to find that no cured product of the photochromic
15 coating solution had been adhered on the side surface or the

back surface of the lens.

(Example 5)
Ten pieces of lenses having the photochromic coating were
20 obtained in the same manner as that of Example 1 (also using
the same photochromic coating solution as that of Example 1)
but using allyl resin lenses 15 having an outer diameter of 75
mm (CR; refractive index = 1.50, curvature of 5, thickness of
side surface of 2 mm) and so arranging the side edge portion
25 121 of the spatula 119 that the upper end portion thereof was
tilted at an angle of 5 degrees (yl = 5°) with the vertical line
(center axis in the C-direction: see Fig. 9) as a reference.
The obtained lenses were observed by eyes to find that
no cured product of the photochromic coating solution had been
30 adheredon the side surfaces or the back surfaces of the 10 pieces
of lenses. When the upper surfaces of the obtained lenses were
observed by eyes, however, elliptic interference patterns were
seenon5piecesof the lensesamongthe l10piecesof them. However,
all 10 pieces of lenses inclusive of the above lenses were without

35 any problem.



In Exanple 5, first, while the lens 15 was being rotated at 100 rpm the
film86 was brought into contact w the center 5 of the lens 15 and was
gradually noved up to the side surface of the lens along the straight |ocus
to spread the photochrom c coating solution. Next, when the photochromc
coating solution was spread up to 60% of the surface area of the |ens 15,
the side edge portion 121 of the spatula 119 was so arranged that 10 the
upper end portion thereof was tilted toward the center side of the |ens
rrateria(l 15pat 365 angle of 5 degrees (?1 = 5) with the vertical line (center
axis i "R YiYecti on: see Fig. 9) as a reference. In other respects, the
operation wagrcakhnpdeosl} firdiewhdme tRENEENAS. T RhabXBEPhe Pototedtain 10

pi eces of | ens materjals having the photochrom ¢ coating. The
Dbtas nath 1 BREEPe EhUBARetaby gRal SPEPHT PATE 10 uF BY SRV of the
phogochyorne Geaki Ng &k Uid Hryrhathdiaen maker egp 66 the side swrfaees or the
back surfaces  of the 10 pieces of |enses. Wen the ufpa)pﬁgal{)q surfaces of the

I

obt ai né&f FBRskKNSW8Lengot bpstmAddly lagus tasherec th §CRIARLE er ence

patt er R aHEIRy SEBAL O8n 2 NSBEESwREN i@ pIeNSEsSh BoRNE coAe 110G b BeEso®f them
However, all 10 pieces of |enses inclusive of the above | enses were w thout

any profS@PL Pbice 69F of theTgHrfpegedrdp PENENFRl®RFald e ng the

phot ochyi{d eqeRabbpgi VRl €2 Pt AitRd dpa thne SaREwHBNES! aAfahfed @@t € 6 but
arrangi ng the spatula at a nonment when the photochrom c coating sol ution was
spiBad W 1BP9LERA PO 160 thercaf emotithed) erand the eenhfs Sxle The

obt al n%kﬁ@ﬁ@ﬁ&%@éﬁa@ﬁ% aps&h l%ogygsdé@réééld(\}lhéty"? Wwied product

of the photochrom c coating solution een adhered on the side surfaces
or the thickestiradeting tIrntiEr pixdcesnothe sk eatien t Beeupper urfaces of

the obtpl nedefarbfBe. MRS YRR HRE BYeYeIonPUE VG Ay 10 Pieces

out in the same manner as in Example 5 to obtain 10 pieces of
15 lens materials having the photochromic coating.

The obtained lenses were observed by eyes to find that
no cured product of the photochromic coating solution had been
adhered on the side surfaces or the back surfaces of the 10 pieces
of lenses. When the upper surfaces of the obtained lenses were

20 observed by eyes, however, elliptic interference patterns were
seenon?2piecesof thelensesamongthe 10 piecesof them. However,
all 10 pieces of lenses inclusive of the above lenses were without

any problem.

25 (Example 7)

Ten pieces of lens materials having the photochromic
coating were obtained in the same manner as in Example 6 but
arranging the spatula at a moment when the photochromic coating
solution was spread up to 95% of the surface area of the lens

30 materials 15.

The obtained lens materials were observed by eyes to find
that no cured product of the photochromic coating solution had
been adhered on the side surfaces or the back surfaces of the
10 pieces of lenses. When the upper surfaces of the obtained

35 lens materials were observed by eyes, however, all 10 pieces



of lenses exhibited circular interference patterns manifesting they were of
a high quality. 38 CLAIM5S 1. A nethgg of producing coated | enses conprising
the steps of: 5(A) holding a lens with its surface facing upward by a

spi nni ng device that supports and rotates the lens; (B) feeding a

phot ocur abl e coating solution onto an upper surface of the lens held by said
spi nni ng devi ce; (C spreading the photocurable coating solution fed

ont 0 anflDenpperexdibfiace of retheat dnsdnfarsdmgeg pattexnblmarfifienttrid e rotati ng
the lens; and_ (D). form ng a _cqQating by curing said photocurabl e coating
soluti&%egy%efﬁagkaﬁiHdgphguaﬁéﬁg'coated wi th the photocurable coating
solution that is spread thereon through said step (©" 15 with |ight;
wherein said photocurabl e coating solution has a viscosity at 25C of 80 to
1000 centipoises (cP), and provision is further nade of the step (E) of
bringi ng an edge portion of a spatula into contact with an upper edge
portion of the Iens 20 held by said spinning device, said upper portion of
said spatula being tilted toward the center side of the lens, said step (E)
bei ng executed after the end of said step (A but before the photocurable
coating solution arrives at the circunferential edge portion of the lens in
said step (C) to 25 thereby renove an excess of the photocurable coating
solution via said spatula at the tinme when the photocurable coating solution
is being spread. 2. The nethod as set forth in claim1, wherein a flat
surface



30 of said spatula is arranged on a plane that passes through the
center axis of the lens and a contact portion where the side edge
portion of said spatula conmes in contact with the upper edge portion
of the lens. 39 3.The nethod as set forth in claim1 or 2, wherein
said step (E) is executed after said st®p (A) but before starting
said step (C). 5 4. The nethod as set forth in claim1 or 2, wherein
said step (BJLAEM@®xecuted after said step (A but at a nonent when

t he photocurabl e coating solution fed onto the upper surface of the

| ens is spread over 50 to 98% of the surface area of the lens in said
step (C)1.10 5. mbenoet bdd pawdsetingorbhted aaysesecofipciaime the osdeps
wherein said photocurable coating solution is a photochromc
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spinning device that supports and rotates the lens:;
(B) feeding a photocurable coating solution ontc an upper
surface of the lens held by said spinning device;
(C) spreading the photocurable coating solution fed onto an
upper surface of the lens by using a flexible film while
rotating.the lens; and
(D) forming a coating by curing said photocurable coating
solution by irradiating the “lens coated with the photocurable
coating solution that is spread thereon through said step (C)”
with light;

wherein said photocurable coating solution has a viscosity
at 25°C of 80 to 1000 centipoises (cP), and provision 1is
further made of the step (E) of bringing an edge portion of a
spatula into contact with an upper edge portion of the lens
held by said spinning device, saild upper portion of said
spatula being tilted toward the center side of the lens, said
step (E) being executed after the end of said step (A) but
ﬁefore the photocurable coating solution arrives at the
circumferential edge portion of the lens in said step (C) to
thereby remove an excess of the photocurable coating solution
via said spatula at the time when the photocurable coating

solution is being spread.

2. The method as set forth in claim 1, wherein a flat surface
of said spatula is arranged on a plane that passes through the
center axis of the lens and a contact portion where the side
edge portion of said spatula comes in contact with the upper

edge portion of the lens.
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3. The method as set forth in claim 1 or 2, wherein said step

(E) is executed after said step (A) but before starting said

step (C).

4, The method as-set forth in claim 1 or 2, wherein said step
(E) is executed after said step (A) but at a moment when the
photocurable coating solution fed onto the upper surface of the
lens is spread over 50 to 98% of the surface area of the lens

in said step (C}.

5. The method as set forth in any one of claims 1 to 4,
wherein said photocurable coating solution is a photochromic

sclution.

6. The method as set forth in any one of c¢laims 1 to 3,
wherein the lens set in said step (A) is a lens having a primer

layer formed on the upper surface of the lens.





