1 Title of the Invention: Apparatus for Coating Lenses Technical Field:

5[ 0001] This invention relates to a coating apparatus for formng a
prinmer coating and a photochrom c coatjng on | enses such as of spectacles.
10 Background Art: [0002] A material that changes col or dependi ng

Gpon the light can be represented by a photochromc material. The

phot ochrom ¢ material reversibly varies the structure 15 dependi ng upon the
i ncidence of ultraviolet rays and has a property of exhibiting varying

absor pti onispecdf urhe Thisentsidme property of a material in that if an isoner

is irradiated wth light of rticul ar wavel ength, the single chem cal
mat eri al revergﬂﬂif%‘%*%sfooﬁgch%ilq%ms%avi ng a different 20 absorption
spectrum due to the action of light. The formed anot her isonmer resunes the

color of the initjal.isomer due to heat or |ight of another wavel ength.
There ha e%é‘éhcebjr Z}I;.)JO%JZ% phot ochrom ¢ spectacl es using | enses that have

properti eso®f1t he photochromc material. 25 Qutside of a house, the
phot ochrom ¢ spect acl es guickl devel op a col.or bein irr%giaéed with |ight
cont ai ni ng ul t ravidreYepgyen T8RS 5P R GRACGRE FRPTRT RS 1oL S8RYFAYses.

I nsi de Ofatﬂﬁrmu%%a\@%rgeaﬂ@ highét bshioel deddat i dIhakpelisoguenspsct acl es

have its col or faded and works as ordinary transparent spectacles.
of spectacles.

10 Background Art:
[0002]

A material that changes color depending upon the light
can be represented by a photochromic material. The
photochromic material reversibly varies the structure

15 depending upon the incidence of ultraviolet rays and has a
property of exhibiting varying absorption spectrum. This is
the property of a material in that if an isomer is irradiated
with light of a particular wavelength, the single chemical
material reversibly forms another isomer having a different

20 absorption spectrum due to the action of light. The formed
another isomer resumes the color of the initial isomer due to
heat or light of another wavelength.

There have been proposed photochromic spectacles using
lenses that have properties of the photochromic material.

25 Outside of a house, the photochromic spectacles quickly develop
a color being irradiated with light containingultraviolet rays
such as of sunlight and works as sunglasses. Inside of the house
where no light is incident, the photochromic spectacles have
its color faded and works as ordinary transparent spectacles.

30 [0003]

Lenses having photochromic properties have heretofore
been produced by an automated method according to which a lens
is, first, arranged by hand at a predetermined position, and
the height of the lens and the radius of curvature of the lens,

35 etc. are measured by using sensors. Before being coated with



30[ 0003] Lenses having photochrom c properties have heretofore been produced
by an automated nethod according to which a lens is, first, arranged by hand
at a predeternmned position, and the hgight of the lens and the radius of
curvature of the lens, 35 etc. are neasured by using sensors. Before being
coated with 2 a photochrom c coating solution, a primer coating is forned
on the surface of the lens as a pre-treatnent for the photochrom c coating
(hereinafter often called photochro-coating) operation in order to inprove

closely aéi;gmdtrwﬁr&mr tyabehwessl &tibeg, m@trqmlé&oabgtgﬁﬁtimo&mct Ba | ens
material. Throu a series of operations such as hotoc ro-coating and W

i rradiatiehe sy ehrid1e dansda s enBrestpradierd 1L tdienghPRecREaMAg

appar at Usco JheR&f @t’i@re1rl§'§f{§f'sof@eﬁ'a@QEﬂe@Vﬁlﬁotﬁcﬁrée&bS&Q%?]10 processi ngs
for coating the lens. In the primer-coating processing and

phot ochr PR®ER | Hn poREder 1§, IRRECY R fd ds€ sipflbe F 09 (i aReF tebRetHgen

processi nigﬁe% @o@ﬁf&&@e&@a@}{né sRiNntgdaitnandabetng1r otalesi@boyt the
center axis is inportant that the | ens is handed over™ wi thout

devi at i ngS@ﬁéeqm%o%wr%lws t HeClk ed® ePh@kPshBP-Epatipfsand UV

irradiation, a photochro-coated lens is produced by using the
coating apparatus.

Therefore, the lens is handed over in a series of

10 processings for coating the lens. In the primer-coating
processing and the photochro-coating processing, the lens is
subjected to the coating processings while being held by a spin
shaft and being rotated about the center axis. Here, it is
important that the lens is handed over without deviating the

15 position of the center axis of the lens.

[0004]

As means for easily handing the lens over to the above
spin shaft, we have proposed an apparatus for carrying lenses
having a U-shaped lens-holding portion (International

20 Application PCT/JP2006/321923).

Fig. 25 shows a lens-holding portion of a U-shape
developed by the present applicant as a related technology
(which is not a prior art) of the invention. Fig. 25A is a plan
view illustrating a state where a lens 102 supported by a spin

25 shaft 101 is to be supported by a lens-support hand 103 provided
in a unit for carrying the lens 102. In order for the
lens~holding portion to stably support the lens, it is desired
that an adsorbing hole 10la communicated with air adsorption
means that is not shown is formed in the central portion of the

30 spin shaft 101 to thereby support the central bottom surface
portion of the lens 102 by the suction of the air. It is desired
that the lens support hand 103 is provided with a U-shaped
lens-support portion 103a, and that an adsorption hole 103b
communicated with the air adsorption means that is not shown

35 1is formed in the lens-support portion 103a.



[ 0004] As means for easily handing the | ens over to the above spin
shaf{, we have proposed an apparatus for carrying | enses having a U shaped
| ens-hol ding portion (International 203Application PCT/JP2006/321923).

Fig. 25 shows a lens-holding portion of a U shape devel oped by the present
applicant as a related technology (which is not a prior art) of the
invention. Fig. 25A is a plan view illustrating a state where a | ens 102
supported by a spin 25 shaft 101 is to be supported by a | ens-support hand
103 provi ded imuathaitlm@kutmamdimgtﬂhﬁléﬁﬂSJEDavetn1ﬂnﬁEEnéesupbert

| ens- hol in i to st ort the leps,.i1 isS e5|re that Han

adsor bin % ﬂﬁ)laaé‘| i%éeré#&ngtehsgfp %%%gfpﬁ oh Og(nsast Fat s ot shown
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U shawed $epso stipRold 1peris (Hle]xﬂa&aad abddng@@e ads;)rlahsommcﬂze)ni@ab

comruni cat ed V\Atht?g}alr jo ption nmeans that i.s not shown 35 is formed in

the | ens-SRppteifotPlon HezdensysupPOrt oy hton ilB3apORAHRRY thEFens 102

over, the1égastFrppate eaitd k03 agdyppaasih omeg d A5tg spien1shatkup@brtand, as
shown in Fig. 25B, the |ens-support portion 103a is arranged just_ under the

| ens 102 B%%@r]r%ﬁ’ g 198 8hPA C&haf Thg 0heN STHgh SUPRO M t&S b§1§GpBGFPrP&ﬁ‘d 103 is

el evated lbg tHes8A989B81 hehd BNS 038 FeRTad e nSPhe 1t tsufportTBerkeds- support
portion 103a now supports_the |lens 102. Thereafter, as shown in Fig. 25C

the 1hs- §0por tWHakfl the31pES e d HRELNITRRTFEAY. | NTRIRFE ed the Pﬁ&

adsor bed Ryt thig s @hRitngnhB0l & 4 A3 PEQydweskdd dthenkensnsumporkipartion 10
103a. Wiile the lens 102 is being carryed, therefore, it does not happen

that the TBns, 42 1engesnapest Hanchk03 sag rysothaless tnibe neve: PERS-suppor t

hand 103 carryspd B%o'd%%% 4 2ehRey Moé{ﬁﬂnlc lens) T}Paxpfrﬂﬁj?ﬁ%téch%%uc
(phot ochrom ¢ | ens) havi nghphot oc rom c properties coat i ng

met hod) hB5CBeEhipFepdsed (coating method) has been proposed for
15 forming a layer (photochromic coating) having photochromic

properties on the surfaces of a 1lens by using a coating solution
containing a photochromic material. As apparatuses therefor,
there have been known an apparatus capable of continuously
coating a plurality of lenses (see patent document 1) and an
20 apparatus having an auxiliary function for spreading the
coating solution (see patent document 2). There has, further,
been proposed a photochromic coating apparatus provided with
a device for measuring lenses and is capable of forming a
photochromic coating maintaining stability (see patent
25 document 3).
Patent document 1: JP-A-2000-334369
Patent document 2: JP-A-2005-13873
Patent document 3: JP-A-2007-127841

30 Disclosure of the Invention:
Problems to be Solved by the Invention:
[0005]
While the lens 102 is being carryed by the lens-support
hand 103, it is necessary to firmly fix the lens 102 so that
35 its position will not be deviated or so that it will not fall.



15 formng a | ayer (photochrom c coating) having photochrom c properties on
the surfaces of a lens by using a coating solution containing a photochromc
material. As apparatuses therefor, thege have been known an apparat us

capabl e of continuously coating a plurality of |enses (see patent docunent
1) and an 20 apparatus having an auxiliary function for spreading the
coating solution (see patent docunent 2). There has, further, been proposed
a phot ochrom c coating apparatus provided with a device for neasuring | enses
and i s capablthiof pluepriskeg atphotdeshirend chatathed eve +Teuppo mg henabl DBty (see
pat ent 25}:130 Di s¢l osur e ?{? thﬁ égv ntigjn: Problens {o bg Soltv.ed 25 t he

| nvent i on?2F GOORFSORP a9 iod q £RdR fe2Med HRindSRar v YREChY BHE 1%hd 23 ppor t
hand 103, oftai$-siesesssd Yad ad isudpoft xHehd enend 020Bysahkehatic8hont 8fposi ti on
will not ﬁe deviated or so that it will not fall. 4 For this purpose, it is

desired th&¢ #hE* | ens-support hand 103 has an adsorbing hole 103b formed in
a | eng support Pesté oni 1D3se oio gpiblshapewisen ashd ol snppbd2 hdeihgns 102 by

the SUCtigglgéiegfy%g?gethicknessissuckedbytheadsorbinghole103b.
As shown in Fig. 25C, however, both ends 103d and 103d of the
adsorbing hole 103b are positioned separated away from each
other. When the lens 102 having a small thickness is to be

10 carryed being sucked by the adsorbing hole 103b, however, a
large moment is exerted on the lens 102. Therefore, the plastic
lens is often distorted since its strength has been decreased
upon receiving heat.

[(0006]

15 To cope with this, it can be contrived to stick a pad 104
to the bottom surface of the lens 102 as shown in Fig. 26 and
to support the lens 102 via the pad 104 requiring, however, the
work for sticking the pad 104 and for removing the pad 104. When
it is attempted to increase the productivity, in particular,

20 it is urged to decrease the amount of work leaving room for
improvement.

As described earlier, further, once the center of the lens
is arranged at first on a predetermined position by human hand,
the subsequent operation is carried out automatically and,

25 therefore, the automatically coated lenses can be produced. As
the productivity becomes high, however, an increased burden is
exerted on the operator still leaving room for improvement.

At the time of irradiating ultraviolet rays, further, a
UV lamp generates heat. If the coated lenses are efficiently

30 and continuously produced, therefore, the temperature of the
apparatus is often elevated due to the heat. It has, on the
other hand, been learned that the photochromic coating is
subject to be affected by the temperature while the primer
coating is subject to be affected by the temperature and

35 humidity. 1In continuously coating the lenses, therefore, if



5There will be no problemwhen the lens 102 having a relatively | arge

t hi ckness i s sucked by the adsorbing hole 103b. As shown in Fig. 25C
however, both ends 103d and 103d of the adsorbing hole 103b are positioned
separated away from each other. Wen the |l ens 102 having a small thickness
is to be 10 carryed being sucked by the adsorbing hole 103b, however, a

| arge nonent is exerted on the lens 102. Therefore, the plastic lens is
often distorted since its strength has been decreased upon receiving heat.
[ 0006] 15di0e copmpatdtuidist the CaPpILatONtis vellevaredi glte atpathdOyvto the

bottom surface, of , the |l ens 102 as sho Fi 26, and to su rt the |lens
102 via theFyLtREHR é&u?f‘f%%eﬁ%\?e‘gm f%h%uingrtv? ?B?aﬁ?icaaﬁa%%a%ad 104
and for r@imnq &gl pagd. 104. When it is attenpted to increase the

productivity, |n particular, 20 it is ed to ggcr ase t e anount of work
| eavi ng room f of™ i (ﬁﬁ%ﬂﬁﬁ“coatlng/8??&%&%??%& Wereer Y R%rther, once the

centers ofpifigetedSat Sn@rdcngeibrati f hpplien aopwreédqteefsrmnedep@suat@ngby human
hand, the subsequent opgratlon is carried out automatical

t her ef or etN% Nt oNRLI &SI Fie RNR ERFIEMRES Goat 1BW 5P HG&@& w?ﬁér'

producti vify deaesditdhg Bewa¥ebn BAsi ACIAASAG YA ahd géﬂékgdegn t he
operator still |eaving roomfor inprovengnt. At the tinme of

|rrad|at|%bsﬁltr§ﬂMQﬂQQF teyBrevapthehe migly fam aghisaiifices néle. 1enst he

coat ed | efgesn AR RldfictieGMié a3 gﬁQpGQ@alarﬂprﬁldf @meeswngtﬁwég ehe, the
tenperature of the apparatus IS ten el evated due to the heéat. has, on

t he dtOhershahl, Of)e@nplflfa‘&?ﬁe@o%%h@gtlh%rbh%@o‘(éh?%n@ccéﬁgﬁnéOF@1§GbF§ct to be

af fect ed byniher LRIMET AKE cHYiceat B U 1By E9RLLEY kS @H@Jnacgt Eeohe
affected by the tenperature and 35 humdity.” I'n_contindousl g coating the
| enses, theeeevpaustfport in International Application PCT/JP

2007/053572 (see Fig. 27, cover 91, exhaust port 91la, forced
exhaust means 92, flow of mist b).

15 When the mist is to be forcibly exhausted at the primer
coating portion as described above, the heat generated by the
UV lamp may often be drawn by the primer-coating portion and
the temperature of the primer-coating portion is often elevated.
Further, since the mist is forcibly exhausted, the pressure

20 becomes negative in the chamber of the coating apparatus
inducing dust to infiltrate from the exterior. Therefore, the
place where the coating apparatus is installed must be
maintained clean to a sufficient degree. This problem becomes
serious as it is attempted to increase the productivity leaving

25 room for improvement.

The present invention, therefore, provides a method of
solving the above problems and, particularly, various problems
that occur when it is attempted to mass-produce the lenses.

Concretely, at the time when the spin shaft (support

30 shaft) and the lens carrier apparatus hand the lenses over to
each other, the present invention provides an apparatus for
coating lenses capable of handing over or carrying the lenses
without causing the lenses to be distorted while using no pad
even when the lenses have small thicknesses.

35 The invention, further, has an object of providing an



5 the tenperature of the apparatus is elevated due to the W irradiation, it
often becones difficult to obtain coated |enses of high quality. In the
primer-coating operation, further, theg5 prinmer-coating solution is applied
to the lens while rotating the lens. Unlike the photochrom c coating

sol ution, however, the prinmer coating solution has a | ow viscosity and
generates mst. In order to prevent the mst fromadhering to the |Iens
again, therefore, we have proposed an art of concealing the spin 10 shaft of
a prinmer -oepd ragupaoti aratiidilansegerhidlpdoesemreghansttepooperatdbhe cover

df bl t th t f th t t t I
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forced exdwonss rmbaqstio, sii@woﬂftMQsIeﬁe dil&oiesr | hendri whicls goebelforci bly

exhausted at the ne tin ortion as descrlbed above, the heat
generatedj%@r?%%ﬁ£mph%. ﬁ% g?g ntBe WRIREBY- t he primer-coating portion

and the tenperathy endbnthenpriyeihexapro9igestaroappsratiertsd e@atedg
Further, since the mst is forcibly exhausted, the pressgre 20 hec

negati ve 19N$®® WH&HEL 1B NARESCORIIFF ST A6 SEABGEI P MRt Ofot ﬁfl ltrate

fromthe gxteim®randlher ekgaBiet 6£ @éﬁﬁ@rrﬂ\iﬁ?% tHigjrc elalyirde appasatlsgl s
installed nust be maintained clean to a sufficient degree. This problem

becones sPeHUEIAR Meinkalpirdpt ieh @%%F%%s%ftﬁ%e%?BﬁﬁﬁtlV|ty | eavi ng 25

room for inprovgiditsolving thEN8bBYESERbL1EMENt 1O s hhRIebokeibReO¥bdes a
met haod of soIV|ng t he above problens and, particularly, various problens

thatlﬁbcu? Qh%he?¥1Ysm%§§eﬂﬁ?%ﬂc?otﬂ%s%e%?%ﬂu%g @h%hléﬁééétlﬁﬁncretely at
the tinme when the spin shaft (support 30 shaft) and the lens carrier
apparatus hand the | enses over to each other, the present invention provides
an appar 2fean$ of o€ od® 1 nng ekResPEaRheNe: of handi ng over or carrying the

| enses MAF@@@ﬁ jcausing the lenses to be distorted while using no pad even

when the [enses have small thicknesses. 35The i nvention, further, has an
obj ect of provi®i mrdgr to achieve the above objects, the coatlng

15 apparatus of the invention comprises a coating line which
includes a lens-measuring portion (3) for measuring the shape
of a starting lens, a primer-coating portion (5) for applying
a primer solution onto the starting lens to prepare a first
intermediate product lens having an undried primer coating, a

20 photochromic-coating portion (7) for applying a photochromic
coating solution onto a second intermediate product lens
obtained by drying the first intermediate product lens through
a drying portion (6) to prepare a third intermediate product
lens having an uncured photochromic coating, and a UV

25 irradiation portion (8) for irradiating the third intermediate
product lens with UV to cure the uncured photochromic coating
to thereby prepare a product lens; and carrier means for
carrying the lens to each of the portions in the coating line;
wherein,

30 means for supporting the lens in at least any one of the
lens-measuring portion (3), primer-coating portion (5),
photochromic-coating portion (7) or UV irradiation portion (8),
is a support shaft for supporting the central bottom surface
portion of the lens by air suction means;

35 the carrier means is provided with an adsorbing portion



6 apparatus for coating | enses which does not require the operator to set
the I enses piece by piece, which requires no instruction concerning the size
of the lens dianeter, and which greatly decreases the burden for the
operator. 5The invention, further, provides an apparatus for coating |enses
whi ch elimnates or decreases the effect of heat of the UV lanp and is
capabl e of perform ng a high degree of coating operation maintaining a high
degree of cleanness. Upon sol ving the above problens, it is nade
possi bl e tor Humiditcirenthy gaasrplodoteonhant esepaft irgle fquaki Leas. Means

f Sol vi t he Probl . _[0007] |1 t ' he ab bj.ects, th
cot i ng. 187 ASaPAEUS UG LRGP ADEN T8 COMTARECE n SEBALI A0, PRAECURRER '

i ncl udes @y laenenpepsEing Pertion flod) shppoireanyrting Yo ehape fakceaost arting
| ens, a prlner-coating gortion gig,for agplgi g a prinmer solution onto the
stariing HemL At BEesdr Bhanihe reoHalned! Bhe HotaR | 676 AUDPRECAR undri ed
primes cosyitige Supo PHOSRENE Ofh@-16Pat hé0a o6t Dl (Fdr€ 06n APEhYI NY a

phot ochrom ¢ coating solution onto a _second internedi ate product | ens
obt ai ned by dr\iiRy1ERE %?f%ﬁmHQﬂﬁéﬂﬁéﬂﬁéF%iBPdHU%QePéﬁ§l@ﬁﬂéﬁbﬁoétHPVing

portion (£ dre RNGRALE @eEEEangnéﬁrﬁﬁﬁﬁfﬁgfdVé%“#Hé heng Baviwegnagnencured
phot ochrom ¢ coatin and a UV 25 irradiation portion (8) for irradiating

g . .
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the |l ens to each of the portions in the coating |line;, wherein, 30neans for
suppdi®t i ns MededenB ang dewnexsthafytivhdess yhsupported by the support

shaft or by the adsorbing portion.

In the apparatus for coating lenses, the lens-placing
portion comprises three or more pin members upstanded
surrounding the support shaft, and the bottom surface of the

15 lens is supported by the ends of the pin members.

In the apparatus for coating lenses, the height of the
support shaft is fixed, and the lens-placing portion and the
adsorbing portion are moved up and down to receive or hand over
the lens.

20 In the apparatus for coating lenses, the carrier means
are provided in a number of two or more, and the lens-placing
portion is provided for temporary-placing the lens thereon at
the time when the lens is to be received or handed over among
these carrier means, and the lens-placing portion supports the

25 Dbottom surface of the lens other than the region of the lens
supported by the adsorbing portion of the carrier means.

In the apparatus for coating lenses, the carrier means
is provided with two adsorbing portions, the one adsorbing
portion receiving the lens supported by the support shaft via

30 the lens-placing portion and the other adsorbing portion
handing the lens supported by the adsorbing portion over to the
support shaft.

In the coating apparatus, the lens-measuring portion (3)
is provided with a lens-measuring sensor for detecting the

35 height of the central portion of the lens, the



| ens-nmeasuring portion (3), priner-coating portion (5), photochrom c-coating
portion (7) or W irradiation portion (8), is a support shaft for supporting
the central bottom surface portion of ¢he lens by air suction nmeans; 35the
carrier neans is provided with an adsorbing portion 7 for supporting the
central bottom surface portion of the lens by the air suction neans, and the
support shaft is surrounded by a | ens-placing portion for supporting the
bottom surface of the I ens other than the regions of the lens that are

suppor t ey e Hiten it i afdv iy hy g iadsonbity Posdnor aad t he
l ens is tenporary-placed on the Iens-glacing gortio at the.tinme of
recei vi ng e dtaite hgedvetIbhed ERe BRY VeR PR Z%ﬁpﬁ%f"t CEREPENGRJC AR
adsor bi NG pRfd itd gt thilgasd @t iaRe f1dtied ensdl acd i Pedddon, support
shaft or adsorbing portion 10 is noyed up and down sg that . the Lens is

r

R .
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appar gt usi drfy i aHd s e o thgdNscdrndiGidty s tion conprises three or
nore pin nenbers upstanded surroundi ng the support shaft, and the bottom
surface of the D5 Yhen@PP& raipsorfiodd AR 4ime fdSSS: the pin nenbers. In

the apparatus fgfe ¢alinGdieRseyh e iRel gy afs thesiurrerdiahaliie is fixed,
and the Iens-pIaC|ng portion and the adsorbing portion are noved up and down
to recei VIRROMafbBadldron FEPPeREIngdhe Fﬁétaégd?%"twﬁb‘FféGQtP%tlr@ﬁses, t he

carrier @@erﬁea{@ezgi gxkgﬁﬂeh@aaemwﬁem@oﬂhwﬁ sARd ithend £AS; pl aci ng

portion is provi or tenporary-placing thelens thereon at the tinme when
t he L€ns arsd aclays Therlad negicbpmhandel ot batarnethiesged aither i pea@en and t he

I ens-pl acfc!@i??éﬁiiﬁ@iﬁap&% tcﬁi'ﬁrﬂeintermediate product supported by the

support shaft with ultraviolet rays;
the carrier means for carrying the lens to the UV
irradiation portion (8) is provided with the adsorbing portion
15 for supporting the central bottom surface portion of the lens
by the air suction means;
the support shaft is surrounded by the lens-placing
portion that supports the bottom surface of the lens other than
the region of the lens supported by the support shaft and by
20 the adsorbing portion; and
at the time of receiving or handing over the lens between
the support shaft and the adsorbing portion, the lens is
temporary-placed on the lens-placing portion, at least any one
of the lens-placing portion, support shaft or adsorbing portion
25 is moved up and down so that the lens is supported by the support
shaft or by the adsorbing portion, and after the lens is
supported by the support shaft, the lens-placing portion is
moved in a horizontal direction from under the lens and is
arranged being separated away from the lens-holding chamber.
30 In the apparatus for coating lenses;
the primer-coating portion (5) is provided with the
support shaft and the lens-placing portion, includes an intake
duct (134) having an intake port for taking in the primer coating
solution in the form of liquid or mist scattered at the time

35 of coating, and has an adhesion-preventing member for



25 bottom surface of the lens other than the region of the | ens supported by
t he adsorbing portion of the carrier neans. In the apparatus for
coating lenses, the carrier nmeans is pyovided with two adsorbing portions,

t he one adsorblng portion receiving the | ens supported by the support shaft
via 30 the |l ens-placing portion and the other adsorbing portion handing the
| ens supported by the adsorbing portion over to the support shaft.

In the coating apparatus, the | ens-neasuring portion (3) is provided with a

| ens- neapifdviegh tSeRs Ahd PridRireGdartd ideAntieirgroxd ddieeciarg red festion of
the lens, the 8 )hot ochrom c-coating device is provided with a sensor for
detectln&epﬁe FOHHEYMNd of a nozzle of a container that feeds the

phot ochrom ¢ ceatl Ngr sied uuc@nu:am ihkeudiestaaenebet weaippde capd( D81t he
nozzl e and the cenLraI tlon f the 5 lens is adjustable to a

predeterrﬁeﬁéd C31rr? F9 P S IFNedEing a ceqfrr yv

i rradsat igyeraeld i (@rB1(E8) dts apipdsidadiMHilyHdie ipate shafd, faid saipporting
the central botton1surface portlon of the third |nterned|ate product | ens by

the air SS9 keeBhddlerHndla2) ARAMENG Ry EWRRBERN LB} 9% °fahBe pur ged

Wi th ni t reGRN nfaQti nigh raa@bﬁ‘tb&gobaﬁlhal (d3pay eéﬂ“»‘@"ﬁé@l@i&@@éwéﬂp@%ﬁed by
the support shaft with ultraviolet rays; carrier neans for

car ryi ng Hife lenss ans t“??éWlinrr‘éijlaatqlcﬁ’Faékﬁec |fcm>n( Sahq BRI G ViR t he
adsor bi ng RAd Qhct (134) having a exhaust port for exhausting the

10 primer coating solution in the form of liquid or mist to the

exterior;

the intake port of the intake duct (134) is formed by the
center opening (13la) of the upper cup (131) and by the center
opening (132a) of the middle cup (132); and

15 the adhesion-preventing member has an upper end near the
circumferential edge of the center opening (132a) of the middle
cup (132), and includes a cylindrical member which surrounds
at least the upper end side of the lens-placing portion.

In the apparatus for coating lenses, a starting

20 lens-feeding portion (2) is arranged at a position upstream of

the coating line, the starting lens-feeding portion (2) having:

starting lens-holding units (22) in which a plurality of
starting lenses are arranged straight in the horizontal
direction and/or in the up-and-down direction;

25 a lens-adsorbing portion (45c) for supporting the bottom
surface of the starting lens held in the starting lens-holding
units by the suction of the air;

a moving mechanism for moving the lens-adsorbing portion
(45c) back and forth, right and left, and up and down; and

30 a first lens sub-carrier means (31) for carrying the
starting lenses from the starting lens-holding units (22) to
the lens-measuring portion (3).

In the apparatus for coating lenses, a product lens
storage portion (9) is arranged at a position downstream of the

35 coating line, the product lens storage portion (9) having:



15 for supporting the central bottom surface portion of the lens by the air
sucti on neans; t he support shaft is surrounded by the | ens-placing
portion that supports the botton1surf§ﬁe of the Iens other than the region
of the lens supported by the support Shaft and by 20 the adsorbing portion;
and at the time of receiving or handing over the | ens between the
support shaft and the adsorbing portion, the lens is tenporary-placed on the
| ens-pl aci ng portion, at |east any one of the |ens-placing portion, support

shaft or adsor Hj@Rer Leas-R31ds ngoVALLYP(AHH dowWhish hptutheiktonssti s
supported by the support shaft or by the adsorbin (gortipn, and after the
lens is Wtedl%ys@c%@%ﬁp?ﬁacn%ﬁ?r%wq elrfétg'f NG FREFbn is noved in

a hori zoryple di 1&E 4RIV JF O Wrerugd -hd eswiandh fsc@fsmnged bei ng separ at ed
away fromthe | ens-hol ding chanber. 30ln the apparatus for coatlng | enses;
t he pri mer-coatd A§NPpoREFBRPLBY PR L i(ded) whoh SURPSpgY? thenadttamd t he

| ens- gl acd f1or RAU td O hd o SRS AedNURKE RIS haviRg &y} ntake port
for taking in the prinmer coating solution in the formof liquid or m st
scattered at tFeMPVHBIIBEHIALHE fRg, Mardnpdd ek crgnadrenbirevent t hg nenber

for 9 prement ino- hendréd®ih Coaldig &4 uld on, f40m gdherd ngo@R; L8
| ens- pl acli ng portion; the intake duct (134) includes a done-like upper

cup (131) near & FeaaNc fME St-Hardd@E Freantte (I_)e?ris fira i FRF By et ieve 5
openi ng_ (a1 eﬁs@@%ﬁdn@@h@'o@éﬁc& gﬂné fi%héﬁ‘%'%,ro%%%t?l&?érﬂh&i&?n@ ddl e

cup (132) near the circunferential edge of the |éens having a center "opening

(1324Y aturitgbsitilon |ower than the | ens and nmintaining a distance fromthe
upper cup, the gntake Jyct (AAde VA S SNAHESs PAHe T S!St ng the
lens-holding unit (22) has, formed therein, a plurality of
stepped starting lens-placing portions (25) in concentric
having diameters increasing upward, an open portion is formed

15 in the central portions of the plurality of starting
lens-placing portions and in a portion of the lens-placing
portion on the side of the first lens sub-carrier means (31)
enabling the lens-adsorbing portion (45c) to pass through, and
the lens is placed on the stepped portion.

20 In the apparatus for coating lenses, the product
lens~-holding unit (75) has, formed therein, a plurality of
stepped product lens-placing portions (having the same shapes
as the starting lens-placing portions (25)) (75a) in concentric
having diameters increasing upward, an open portion is formed

25 1nthe central portions of the plurality of product lens-placing
portions and in a portion of the lens-placing portion on the
side of the second lens sub-carrier means (73) enabling the
lens-adsorbing portion (45c) to pass through, and the lens is
placed on the stepped portion.

30 In the apparatus for coating lenses, the
photochromic-coating portion (7) is partitioned, and
temperature-adjusting means is provided therein to adjust the
temperature in the photochromic-coating portion (7).

In the apparatus for coating lenses, the primer-coating

35 portion (5) ispartitioned, and temperature-adjusting means and



10 prinmer coating solution in the formof liquid or mst to the exterior;
the intake port of the intake duct (134) is formed by the center opening
(131a) of the upper cup (131) and by EQe center opening (132a) of the mddle
cup (132); and 15t he adhesi on-preventing nenber has an upper end near the
circunferential edge of the center opening (132a) of the mddle cup (132),
and includes a cylindrical nenber which surrounds at |east the upper end
side of the |lens-placing portion. In the apparatus for coating | enses, a

starting RndgnsyfLefiNd mpmid ik (Ke iSraf i dWethate 2n POST AdPAstipsheeam of
the coating line, the starting |ens-feeding portion (2) having: starting

| ens- hol diFPeRatErg 20d ik alhl thaRPEINor~SRak 1R hgPPERS@R APé-arranged

straight int hq_rh%ieza?gakaéhgeﬁéf Wb ANH PN drisdde thR- 8pd: de¥Qi dtieat i on;
25a Iens-adsoyblng por |on.%45c) for supporting the bottom surface of the
starting REHsiael(8) i1 PRETILAPPPAY 3ehd-Totalt sl dusitt 62 B§) tiFePEQ¥LHBA of the

air; s thérdMYivY JBEIAH SRS @ rMW Bdet D L 8PEq2dEQ6A ?QrEQBBi @8) (45¢)

back and forth, right and | eft, and up and down; and 30a first |ens

sub- carrite? Thaarrx{@or ot ddre yarRpIHeusthedyng | enses fromthe starting
I'ens-hol ding unif $n622)pLPathE tSPEIBRAHY 10 RY T LAR $B mer-coating

portion (5) and the photochromic-coating portion (7) are
provided with intake ducts (20a, 20b) which are arranged via
10 filters (1%a, 19b).

Effect of the Invention:
[0008]
In the apparatus for coating lenses of the invention, the
15 carrier means is provided with an adsorbing portion for
supporting the central bottom surface portion of the lens by
the air suction means, and the support shaft is surrounded by
a lens-placing portion for supporting the bottom surface of the
lens other than the regions of the lens that are supported by
20 the support shaft and by the adsorbing portion, and the lens
is temporary-placed on the lens-placing portion at the time of
receiving or handing over the lens between the support shaft
and the adsorbing portion, and at least any one of the
lens-placing portion, support shaft or adsorbing portion is
25 moved up and down so that the lens is supported by the support
shaft or by the adsorbing portion. The adsorbing portion of
the carrier unit for supporting the lens is of the form of a
shaft and supports the central portion without imparting moment
to the lens. Therefore, the lens can be conveyed without being
30 distorted. Further, the pad can be omitted and the coating
efficiency can be improved.
In the apparatus for coating lenses, the lens-placing
portion comprises three or more pin members upstanded
surrounding the support shaft, and the bottom surface of the

35 lens is supported by the ends of the pin members offering an



In the apparatus for coating |l enses, a product |ens storage portion (9) is
arranged at a position downstream of the 35 coating line, the product |ens
storage portion (9) having: 10 produgb |ens-holding units (75) in which a
plurality of product |enses are arranged straight in the horizontal
direction and/or in the up-and-down direction; a |ens-adsorbing portion
(45c) for supporting the bottom5 surface of the product I ens by the suction
of the air; a noving nechani smfor noving the | ens-adsorbing portion (45c)
back and ddrdritagd diat thad tled tadsowb ipy god tdeownofahtieacsecoad densce

P o e BE B oL M B0 s B0 M| SHBRRL O EgecRgRt 10 1 ne
| enses, the sitardduuyd dns-dimdgdiifgadhit (22) has, fornmed therein, a plurality
of stepped starting |ens-placin ortipns (25) in concentric havin
di ameters incr&&s?ﬁ& 38&8?8?“§n988eﬁ06g?P?oﬁe%ge?Or d i%rfhefﬂgeigﬁtral
portiens i¢f grheripldd alitdly o d¥drbichd eertplaed N pordnensdsvtbinga portion
of the | ens-placin poFtion on.the side Of%%?f first |lens suB-% rrier means
(31) enaMqHg Ih& eCEIYIRGs 6PBi hgNPoTYRRIT | Y {86 SUPPPREEEAI Cahdt he | ens
i's placedHy 1tdis-g31eRPah Yt i¥h and the other adsorbing portion
handing the lens supported by the adsorbing portion over to the
support shaft. If the number of the adsorbing portion is only
10 one, the adsorbing portion receives the lens, conveys the lens
to the downstream side, receives the lens on the upstream side
and hands the lens over to the support shaft. According to this
invention, however, the lens can be received and handed over
at one place, and the working efficiency can be improved.
15 In the apparatus for coating lenses, the apparatus body
is provided with a sensor for detecting the height of the central
portion of the lens and with a sensor for detecting the height
of the end of anozzle of a container that feeds the photochromic
coating solution, and the distance between the end of the nozzle
20 and the central portion of the lens is adjustable to a
predetermined gap. So far, the end position of the nozzle was
adjusted by hand and, therefore, the height thereof varied
depending upon the skill of the operator. At the time of
replacing the container, the invention now makes it possible
25 to maintain constant the gap between the end of the nozzle and
the lens irrespective of the skill of the operator. Therefore,
the coating of good quality can be obtained without containing
bubbles.
In the UV irradiation portion, further, the lens-placing
30 portion used at the time of receiving or handing over the lens
between the support shaft and the adsorbing portion of the
carrier means, is allowed to move from under the lens supported
by the support shaft. That is, the lens-placing portion is not
present in the lens-holding chamber in the UV irradiation

35 portion to realize the lens-holding chamber in a compact size



20l n the apparatus for coating | enses, the product |ens-holding unit (75)
has,. fornmed therein, a plurality of stepped product |ens-placing portions
(having the sanme shapes as the startifng | ens-placing portions (25))(75a) in
concentric having dianeters increasing upward, an open portion is fornmed 25
in the central portions of the plurality of product |ens-placing portions
and in a portion of the lens-placing portion on the side of the second | ens
sub-carrier neans (73) enabling the | ens-adsorbing portion (45c) to pass

t hr ough, yad aldhd dveingy ithepladwead @&fT fidwt st epped portion. 30l n the apparatus
for coathgx;gnses, t he photochrom c-coating portion (7) is partitioned, and
tenperatJ Q_justing nmeans i s provided therein to adjust the tenperature in
t he phot ochr onile- thet apgpapartiuisorf or7 coaltri righ d eayseas, atthee fadrardadatd ng | enses,

the pri r;coatin ). 1S partltlo ed tur ] usting
means an %%ﬁﬁgdﬁ 55ﬁ8§tf%€3ﬁ%35§88 ge% tﬁé?%lﬁ ?rg % ggt t he
t enpepat wire a@étli]timldllr{ellhnt}ﬁéleppralrIaEMScbacﬂy ng ’Hjm’ﬁemdﬁ)a pluralltp t he
apparatus for coatin es lrr diation p artitioned,
P ex P SR Corh F S S P BO e & s BrneT o Bk e S TR B PERG ¢ he o
i rradiat itQfe pidd ab A Hetitd Hdeextiarisys idde Mppaiadestdoglye In the

apparatus for coating | enses, the priner- ioatin portion (5) and ége
phot ochr dATE SR PORGISH (7$h8r£15?5v ged RCfht ke Brers h, 20b)

whi ch ar g Argrgeitdivdith the moving mechanism capable of moving the

10 lens-adsorbing portion up and down, right and left, and back
and forth, enabling the lenses to be smoothly handed over.
Further, the starting lens-holdingunit (22) can be removed from
the apparatus body. In this case, the lenses can be set outside
the apparatus body to further improve the working efficiency.

15 In the apparatus for coating lenses, further, the product
lens storage portion (9) is arranged at a position downstream
of the coating line in the apparatus body. Therefore, a
plurality of product lenses after coated can be taken out at
one time from the apparatus body improving the working

20 efficiency. Further, when the lens~holding unit is taken out
from the apparatus body, the plurality of coated lenses can be
taken out at one time from the apparatus body to further improve
the working efficiency. The second lens sub-carrier means (73)
is provided with the moving mechanism capable of moving the

25 lens-adsorbing portion up and down, right and left, and back
and forth, enabling the lenses to be smoothly handed over.

In the apparatus for coating lenses, the lens-holding

unit has, formed therein, a plurality of stepped lens-placing
portions in concentric having diameters increasing upward, an

30 open portion is formed in the central portions of the plurality
of lens-placing portions and in a portion of the lens-placing
portion on the side of the lens sub-carrier means enabling the
lens-support portion to pass through, and the lens is placed
on any one of the steps of the plurality of lens-placing portions.

35 Therefore, the center position of the lens can be roughly



10filters (19a, 19b). Effect of the Invention: [0008] In the apparatus for
coating |l enses of the invention, the 15 carrier neans is provided with an
adsorbing portion for supporting the ggntral bottom surface portion of the
l.Lens by the air suction neans, and the support shaft is surrounded by a

| ens-placing portion for supporting the bottom surface of the | ens other
than the regions of the lens that are supported by 20 the support shaft and
by the adsorbing portion, and the lens is tenporary-placed on the

| ens- pl acigte yairtddon Bestibdest, i eweof ar deaisvihryiog lardififererar ltdres | ens
between the s ort srkljafth 3nd tPe adgorbi ng gortion and, at Ieeagt any one of
the | ens-BE ST $6t P6h PedGopof PrEALFPT 0P T atilGr BPRY POFETSR T35 Roved up
and down tg tlhats-tdusd nind oettpipat tefl thye thensupporcashbdt weaby the

adsor bin ortion. The adsorbing portion of the carrier unit for supporting
t he Iensg?agslolfy tWﬁ%‘?%ﬁe aleﬁé‘ft and supports the central portion wthout

| mpar bi ng nonerurthermhe thensppireteforfar tduemtians Ioasde tonveyeddead t hout
being 30 distorted. Further tggvgad ancbe oniltggt QP the o%ti
of 11 ci endi b BENPRBFOTAAINY JSVEPR YRECBESSATRS 11 dliti A oTehbss, tne
| ens- pl acf Ngs tPLeh b FUGAHRY 1 isasmébnee( 30 andeldidruEthecutypstisadeder
guround 09 S e, SuBeOLL whall e batg omsunface, of 10,35 el o
prior art, therefore, the operator of the coating apparatus does
10 not have to notify the lens diameter to the control unit of the
coating apparatus, and is greatly relieved from the laborious
work. Further, a miss in the operation can be eliminated.
(0010}
In the apparatus for coating lenses, the
15 photochromic-coating portion (7) and the primer-coating
portion (5) are partitioned, and the temperatures are adjusted.
Therefore, the photochromic lenses of high quality can be
produced without affected by the heat generated by the UV
irradiation portion (8). Further, the humidity is adjusted in
20 the primer-coating portion (5) and the photochromic lenses of
high quality can be produced. Moreover, the UV irradiation
portion (8) is partitioned, and an exhaust duct (93c) is
provided to exhaust the air to the exterior of the apparatus
body, more reliably preventing the effect of heat upon the
25 photochromic-coating work and upon the primer-coating work.
The primer-coating portion (5) and the
photochromic-coating portion (7) are provided with intake ducts
(20a, 20b) which are arranged via filters (19a, 19b), to prevent
contaminated air from entering therein. With the air being
30 taken in through the intake ducts (20a, 20b), further, the air
is prevented fromentering into the apparatus body through other
portions.
Upon arranging the particular primer cup on the
primer-coating portion (5), further, the scattered

35 primer-coating solution can be efficiently exhausted making it



advantage in that the adsorbing portion of the carrier device can be passed
t hrough a gap between the pin nenbers. Further, the structure is sinplified.
In the apparatus for coating |enses, %@e carrier neans 5 is provided with
two adsorbing portions, the one adsorbing portion receiving the |ens
supported by the support shaft via the |ens-placing portion and the other
adsor bi ng portion handing the |ens supported by the adsorbing portion over
to the support shaft. If the nunber of the adsorbing portion is only 10 one,

t he adsordy 10 B ti O pr&aeddy gshdtech edisi c Coawsys dhehigihsqielibe. downst ream
side, receives the |ens on the ggstrea si de and.handsﬁ%pe Igni over to the
support shaft. TREcBRETRGNESMLR SCPREENDT T Hike VAP VRS YA 1EANCHB

recei ved @ng hanged averchal teipdiadtte ardabieswerkicag1ekf hai aneyngan be
i mproved. 15 In the apparatus for coating | enses, the apparatus body is

provi ded aff t3) &sékler 1noth@epPbet PRYTPRECHEPgRENET PPRELEBNHFAI 2B6r £ifon of
the 18NS A gl A 3HS95 zﬁgﬁ%ﬁ%@c&s g B8 Aeigfe off bher 6ol aganozzl e

of a contalner that feeds ¢t otochromc coating solution, and the
di st ance 1 WeEH dity dsdadh uEhednbez &8 3 angapae eEnt? 1° por L8nthe the

lens is adi ydAblead @ psedesermned gap. So far, the end position of the
nozzl e was adjusted by hand and, therefore, the height thereof varied

dependi ng upon Hfe BIENGr BIOAtHNPRAF RN 1) tHe theraRpaFabtiaci Py t he

cont ai neryoddind NVENEd O HAYEHPKESA | i PPSeh! Sugdot© SRAPE Al ppeonstant the
gap between the end of the nozzle and the lens irrespective of the skill of

t he dPer atens-PhreHi®Pertiea epatihfyistagecineudlidyy kanipe asbiatAa&e wit hout
cont ai ni Ak ] i LAt td tsher, - pl aci ng
50 por 11 gL an e e B D e e (S ore” Bet neen

t he suppokigshdfor madtt hel helsef b eig npcrtt iisnpoéveheedafrdre adineaisg oo al | owed
to nove fEﬁE“i%ﬁ%ﬁsthe | ens supported by the support shaft. That is, the

| ens-pl acing portion is not present in the |ens-holding chanber in the W
irradi ati on 35 Rorthen sénceathed ertre-glamsirtppdirhgoohbesripaoviidesd watrbact si ze

13 Y&y ac‘é}\g\é'd?i%sti%%—%%negfnegchenlber for preventing the adhesion of
the primer-coating solution in the form of liquid or mist, the
primer-coating solution or the mist thereof is prevented from

adhering on the lens-placing portion.

20 Brief Description of the Drawings:
[0011]
[Fig. 1] is a plan view schematically illustrating the whole
coating apparatus according to an embodiment of the invention.
[Fig. 2] is a front view of a starting lens-holding unit arranged
25 1n the coating apparatus of Fig. 1.
(Fig. 3] is a plan view of the starting lens-holding unit
arranged in the coating apparatus of Fig. 1.
[Fig. 4] is a front view illustrating, on an enlarged scale,
a lens-placing portion arranged in the starting lens-holding
30 unit of Fig. 2.
[Fig. 5] is a plan view of a first (or second) lens sub-carrier
means arranged in the coating apparatus of Fig. 1.
[Fig. 6] is a side view of the first (or second) lens sub-carrier
means.

35 [Fig. 7] is a plan view of a slide unit arranged in the first



[0009] In the apparatus for coating |lenses, the starting | ens-feeding
portion (2) is arranged at a position upstrean1of 5 the coating line in the
apparatus body. Therefore, a plurality | enses can be set at onetine in
the apparatus body elimnating the neeg for setting the | enses piece by
plece to the lens-feeding portion. The first |ens sub-carrier nmeans (31) is
provided with the novi ng nechani sm capabl e of noving the 10 | ens-adsorbing
portion up and down, right and left, and back and forth, enabling the |enses
to be SWDQiMsye&'ta{tﬂ)edl@A@rsthwéflﬁiertrhl@arséadsfi]F\ggle&‘SIS hol di ng unit (22) can

b fromth tus b 10 th th be. set
out 51 0o ¢ A o dr A5 LS oty “E8" OF 1S o UB LR BT RThg SEI el BREY . 151 n

the appar@itissd@dndpatény s@nsesrrief thedns tde pLfodust Iens storage portion
(9) is arrangeg at aé$)05|t|on dﬁla ftream of the coating.line in
a

appar at us! iy 2! e vigwg RS ‘B?af)?ﬁﬂ%‘étdelvéﬁ?eﬁn ?Oﬁéépgd can be

t aken soutsga Q44 | SRk o tih ﬁfappar at us body i nproving the worki ng 20
efficienc Furt her, when the ITens-holding unit is taken oyt from

appar at us! bty 1¢he piausdida yiew efatbe Il§ﬁ§e§‘eé§HrBé‘gt dREACBUENaf Sne tine

fromthe appar@d usoPoeyt &® g;ma,,lge{nl ppéovg the working efficiency. The
second | ens sub carrl er nmeans (73 provided with the noving nechani sm

capabl e ofFidvi ki t hbl St Takes adls %?ﬁgb%@ff‘fPéﬁJ%%taﬁa BBRR1OR| §AE and |eft,

and back anch{.oFd fe i eMRIHNE e ihePRES1 & 0s hife $8BPL A e ANAE A hoVRY in
In the apparatus for coating |enses, the |ens-holding unit has, fornmed

t her 0n, Bl urtal Mhpreinsfepped PIFEReS kT 9 7 it tildws tins tddsc@nfEREChavi ng

di amet er evelc] i i g f i tral
porti onsswﬁé]lci%%%}%a%?@g %%ocf‘rekr@pl ac?lr?oqﬁ)rl%?lgngsaghn?ﬁeaﬂéﬁgtslrgﬁeof t he

| ens- pl acd¥Rp pd tiome eensrediide ofievhd ] radngaer sEptReEASTENEDEI ng t he
| ens-sup é’érﬁté)lﬁ{ﬂ%%br&a%u?%%%ttﬁ'}fgo%g'ﬂen@ngstf'ﬁ {HD S aS i 4{?‘9‘3&% agygone of

the steps o ens- placing portions. 35 Therefore, the
center posiis on pEragectiss wiav bd lnnigting a state where an end of

15 the lens is in the measuring area.
[Fig. 12] illustrates the laser beam-projecting portion and the
light-receiving portion in the lens-measuring device shown in
Fig. 10, wherein A is a plan view illustrating a state where
a leading end of the lens in the direction in which it is moving
20 is traveling through the measuring area, B is a plan view
illustrating a state where the trailing end of the lens in the
direction in which it is moving is traveling through the
measuring area, and C is a plan view illustrating a state where
the trailing end side of the lens in the direction in which it
25 is moving is traveling through the measuring area.
[Fig. 13] is a plan view of a first main carrier means.
[Fig. 14] is a front view of a primer-coating device arranged
in the primer-coating portion of Fig. 1.
[Fig. 15} is a front view of a photochromic-coating device
30 arranged in the photochromic-coating portion of Fig. 1.
[Fig. 16] is a front view of a lens hand-over portion arranged
in the UV irradiation portion of Fig. 1.
[Fig. 17] is a front view of an ultraviolet ray irradiation
chamber arranged in the UV irradiation portion of Fig. 1.

35 [Fig. 18] is a plan view illustrating, on an enlarged scale,



19 determ ned. Besides, even a lens having a different |ens dianmeter can be
hel d. Formation of the open portion enables the | ens-adsorbing portion of
the | ens sub-carrier neans to easily ggpport the lens. 5Further, the
apparatus for coating lenses is provided with a | ens-neasuring device which
receives the lens fromthe first I ens sub-carrier nmeans (31) and detects the
outer dianeter of the lens, curvature thereof and height thereof. Unlike the
prior art, therefore, the operator of the coating apparatus does 10 not have
to notifya thend-drsldiiregretreit tand e bomsrolpReEt wilt hin cole | aga bbpar at us,
and is gr i 8V f e {aborious work. Further, a mss in the
operatioﬁﬁggkxgéﬁéf?%ﬁﬁéf%gh%{%bl%] In the apparatus for coating | enses, the
15 phot ochrign ck¥atisng porde oni€w)1i hhast hat vrg nerstabe i wgeporaion (5) are
partitio @ tgMmerat e _adi Us T he . phot gchrom ¢
| enses o?f qsgﬁﬂgotf;a%y canl%eg%(rfgagég g\nh%h%%?sa]f eci@%?h{ehglﬂgétg

gener &t edi by $hee W ew ndduatirenipgra isdratEByhe Earldres-; suprohuminditt hass

adj usted i 20,the primer-cqati or ti 5).and_t | enses of
hi gh qualf?f%cec%n eelolpernosduocne %elvg’%é]%\/etrc, gghgea )EJ%/glgr }’% ?a??gﬁggg%??}(ﬁ %8) is
partitionethteamtheare ekbalsts-duepp¢OBainitshpsavdded Haxrlernhausépahetadr to the

pon t he PP OE G atT Hobubr 16 ST fd 19 eagi ApaKsrk,
The prinmedhepata ngeposiimg (& bodstpeo phbhgctiieniensoati ng portion (7) are
DrOVCS PhLD | Ak, dust s 4200 o200 iy ch pLe a1 LpngRd i Lbers (loa,
30 taken ¢ent dir D lr odnef it Realkeen shitd ss U 200y ud@l)i s Euppbefingfteneelnén'ss k
prevent ed,from entgring J nhq NS 2R0Y & U3 209y nbitouan gLhes HRoLL LN
are ascended to support the lens, C is a side view illustrating
a state where the adsorbing portion of a hand-over hand is
15 receiving the lens from the upstand pins, and D is a side view
illustrating a state where the adsorbing portion of the
hand-over hand is supporting the lens.
[Fig. 21]A is a side view illustrating a state where the
adsorbing portion of the hand-over hand is supporting the lens,
20 B is a side view illustrating a state where the upstand pins
have received the lens from the adsorbing portion of the
hand-over hand, C is a side view illustrating a state at the
time when the lens is handed from the upstand pins over to the
spin shaft, and D is a side view illustrating a state where the
25 spin shaft is supporting the lens.
[Fig. 22] is a front view of the coating apparatus according
to an embodiment of the invention.
[Fig. 23] is a front view of when a partitioning wall
(primer-coating portion and photochromic-coating portion)
30 shown in Fig. 1 is viewed from the inside.
[Fig. 24] Fig. 24 is a plan view of the coating apparatus
according to the embodiment of the invention.
[Fig. 25] is a view illustrating the handing over of a lens by
using a conventional hand-over hand, wherein A is a plan view

35 illustrating a state where the spin shaft is supporting the lens,



Upon arranging the particular prinmer cup on the prinmer-coating portion (5),
further, the scattered 35 priner-coating solution can be efficiently
exhausted nmeking it 15 possible to prggduce photochronic |enses of high
quality. The photochrom c | enses of further inproved quality can be
produced if the tenperature is adjusted to lie in a range of 20 to 23ce in

t he photochrom c-coating portion (7) and if 5 the tenperature is adjusted to
lie in a range of 20 to 22C and the hum dity is adjusted to lie in a range

of 45 to B5Psid dihe RilehEhicaatirBgiper hi &Paf8)whdhe HiridiveOatdny igorti on
(5) in the apparatus for coating |lenses |s provided with the support shaft,
the 10 | eRSCHEEENAGE PRI éﬂﬂ§fhésiﬁt%k%@cﬂ&ﬁw(ﬁkﬁﬂsqﬁﬁﬁ%ﬂfz%1sFﬁF§ke port

for takinghéPet BRePhbABFoGERt hAEdS@LUELUBPorRihGether meak.liquid or mist.
Therefore, mst _is prevented fromadhering on the | enses. Further, since the

| ens- pl aci B§Ipof 1 ohS i3 $HOVE R WS 15 K LRl 6h-Siadrentiars bi®er for

prevery i NngahheoRdhenhan Bk FB@.DQEGE&SCQQEbBQtiﬁbUEh@nléﬂsthe formof liquid
or mist, the prinmer-coating solution or the m st thereof is prevented from
adheri ng éﬁlgh@Tbﬁsllm%thqgrgeﬁa@r ProReT2GOBELEE BRYEFR RTON Hd t'He Dréawi ngs:

cover for exhausting the mist in the primer-coating portion
according to the prior art.
Description of Reference Numerals:
10 [(0012]
1 - coating apparatus
5 - primer-coating portion
7 - photochromic-coating portion
10 - lenses
15 22 - starting lens-holding unit
25 to 30, 75a - lens-placing portions
31 - first lens sub-carrier means
43 - slide unit
45 - lens-support unit
20 48

57a - centering rod

lens-measuring unit

58d - pins
60
61

laser beam-projecting portion

laser beam-receiving portion

25 65 - primer-coating device

66 - photochromic-coating device
73 - second lens sub-carrier means
75 - product lens-holding unit

131 - upper cup

30 13la, 132a - center openings
132 - middle cup
133 - lower cup
133a - cylindrical member
134 - intake duct

35



[0011] [Fig. 1] is a plan view schematically illustrating the whole coating
appar atus according to an enbodi nent of the invention. [Fig. 2] is a front
view of a starting lens-holding unit ggranged 25 in the coating apparatus of
Fig. 1. [Fig. 3] is a plan view of thé starting |ens-holding unit arranged
in the coating apparatus of Fig. 1. [Fig. 4] is a front view
illustrating, on an enlarged scale, a lens-placing portion arranged in the
starting lens-holding 30 unit of Fig. 2. [Fig. 5] is a plan view of a first

(or secorgbsi aNsds W £at4 18y mianst af i@npegen i dfe coating apparatus of Fig.
1. [Fig. q; |s a side view of the first (or second) |ens sub-carrier neans.

35[ Fi g. 7 plan view of a slide unit arranged in the first 16 (or

second) lens sqam eAbbUeheARaRNS thfe Th@enbiohfiid 1 Bbwilse desicdapeiewieh the
slide unlt arranged in _the first (or second) |ens sub-carrier neans of Flg

5. Ffemnee t fihen dFpEdnge &S| @hs-HEdRiS °f d46dgedi RFERRIEBSti ng 5
appar@tUScéﬁEWWb'ébﬁﬂfht&s In this specification, the X-axis

direction of the coating apparatus of Fig. 1 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
(direction opposite to the arrow of Y-axis is regarded to be
10 the front side), and the Z-axis direction (direction
perpendicular to the surface of paper in Fig. 1) is regarded
to be the up-and-down direction.
A body la of the coating apparatus 1 shown in Fig. 1 is
forming a coating line which comprises a lens-measuring portion
15 3 for measuring the shape of the starting lens, a primer-coating
portion 5 for applying a primer solution onto the starting lens
to prepare a first intermediate product lens having an undried
primer coating, a drying portion 6 for drying the undried primer
coating of the first intermediate product lens to prepare a
20 second intermediate product lens having a dry primer coating,
a photochromic-coating portion 7 for applying a photochromic
coating solution onto the second intermediate product lens to
prepare a third intermediate product lens having an uncured
photochromic coating, and two UV irradiation portions 8a and
25 8b for irradiating the third intermediate product lens with UV
to cure the uncured photochromic coating, along the flow of
operation for coating the lenses. The coatinglineis, further,
provided with a third intermediate product lens
temporary-placing portion 74 for temporary-placing the third
30 intermediate product lens, and with a product lens
temporary-placing portion 72 for temporary-placing the product
lens. Here, the starting lens, first intermediate product lens,
second intermediate product lens, third intermediate product
lens and product lens stand for the lenses in the

35 above-mentioned modes. 1In the followingdescription, however,



[Fig. 10] is a side view of the | ens-nmeasuring device in the coating
apparatus shown in Fig. 1. [Fig. 11] illustrates a | aser beam projecting
portion and a |ight-receiving portionzbn the | ens-neasuring device shown in
10 Fig. 10, wherein Ais a perspective viewillustrating a state where a
centering rod supporting no lens is in the neasuring area, Bis a
perspective view illustrating a state where the centering rod supporting a
lens is in the neasuring area, and Cis a perspective viewillustrating a

state wheieah RIHED bR tdedensinsl y edheedreasidddg area. [Fig. 12]
illustrates the | aser beam projecting portion and the |jght-receiving

portion in the TehIVCALINNF SRETES %Wq%qﬁdg.lpel@,o‘f{/\/?%ﬁ' difPA 3% a plan
view i |l ysiad i @ St IS & Aork £adidut 8. ofntdae Jrals drid ke direction

in which it is noving 20 is traveling through the neasuring area, B is a
pl an vi ev i1addisatrian mprt ivmatie whevadede tharrifageenthef ophsaténs PA t he

di recti on g ﬁ@ﬁqfoﬂ&f%ﬂ% §otrrt%%l hnﬂuts@rBHQBTEQed{@ééHﬂHQeér ea, and

Cis a plan ( ustrating a state where the trailing end side of the
l ens in the afiest iGre itinhiaher 2% jendid rigreatmenty dPY nighe hr ough t he

TFrg. | LA R o B ey Phe B e AUt RE
pri mer - codté iV porradiptoforrigpriion. ThieFiapparsltuss sfdWnontn Figy of, a
of Fi g DO {7 el BYLaRa e A R R BB e D e T
the W irredpetaonrporcion pértFieqn 14 and [Atth WG U6 brfadmtidew of an
Uy gl ok REAGAST SHATRTEE BRI LR SR bAgcpor Lo
lens prepared while the one UV irradiation portion (e.g., 8a)
is in operation is once placed on the third intermediate product
lens temporary-placing portion 74 and is, thereafter, carried
15 to the other UV irradiation portion (e.g., 8b) that is not
operating. Therefore, the photochromic-coating portion 7 is
allowed to operate continuously.
In the coating apparatus, the starting lens and
intermediate product lenses are carried by the main carrier
20 means arranged in the coating line. The main carrier means in
the coating apparatus 1 shown in Fig. 1 includes twomain carrier
means, i.e., (1) a first main carrier means 62 having a function
for carrying the starting lens from the lens-measuring portion
3 to the primer-coating portion 5, a function for carrying the
25 first intermediate product lens fromthe primer-coating portion
5 to the drying portion 6, a function for carrying the second
intermediate product lens from the drying portion 6 to the
photochromic-coating portion 7, and a function for carrying the
third intermediate product lens from the photochromic-coating
30 portion to the third intermediate product lens
temporary-placing portion 74, and (ii) a second main carrier
means having a function for carrying the third intermediate
product lens from the third intermediate product lens
temporary-placing portion 74 to the UV irradiation portion 8,

35 and a function for carrying the product lens from the UV



17 a lenshol ding unit and a | ens-support unit in the coating apparatus shown
in Fig. 1. [Fig. 19]Ais a side viewillustrating a state where a

| ens-support unit is arranging the le $ just over the pins, B5 is a side
view illustrating a state where | ens-Slpport unit has placed the | ens on the
pins, Cis a side viewillustrating a state where the | ens-support unit has
noved back and separated away fromthe pins, and Dis a side view
illustrating a state where a centering rod is supporting the lens. 10[Fig.

20] A is & Sifle MW igdMsidratd "D ard aéfbdm e dhe &FdPg-p ok plhgt he
| ens-measuring unit is sug porting the lens, Bis a side vi eW|IIustrat|ng a
h

st at e whEtifn (gst akBep §35rf€eah%c‘i§?ﬁé’tﬁ’f Fediph &2 isharrergedcins?a side

view illustratinhg A Shalie rr%lblﬁeﬁdggﬁgbeﬁtp@()ttl‘?@ Ping-heashpygy hand is
15 receiving the lens fromthe upstand pins nd Dis a side view

i || ust r atRaw 0TSt 3t @W@qu@%wrpoﬁm%wmg (PRI BHORI-ver hand is
suppogtl N SScH A8 o - &d:étgahng?#gr%él%na7sér€j& tHi®W ihtEsheat hRg ﬁré&é&@ where

t he adsorbing portion of t over Is supporting the lens, 20 Bis
a side viland |Yerngzayyrpkaeing eoafferen t He uﬁsxlemdtfpﬁ rse¢RRN@ MatRi ved t he

lens fromthe adsr am§1%7p25t599a19%&% nAnd QY mll %‘an cat %rofﬁétﬁ'fo?{' ew

illustrating a state at en the Tens is e upstand
pi ns overdl adjecepi ntehdie , thnd Dntemed et iprpdudustensing a state where

the 25 spi ril he 4l e [ of the
(he 25 SRSty 19 RO 0 o oBBoaubEl fenZohoPybyamtaki g of Ll
i s alProrpontism of2 vdreh @V partadiamioy pattigps i Seramdalh ng porti on and

phot ochrom(;;l-é:]oati ng portion) 30 shown in Fig. 1 is viewed fromthe inside.

The coating apparatus 1 has the starting lens-feeding
portion 2 arranged at a position upstream of the coating line
in the apparatus body. The lens-feeding portion 2 is a place

15 where the starting lenses are placed waiting for being primer-
and photochromic-coated, and serves as a stock yard for storing
the starting lenses prepared outside the apparatus. The
starting lenses are brought into the starting lens-feeding
portion 2 from the exterior of the apparatus. Therefore, the

20 starting lens-feeding portion 2 is, usually, arranged in front
of the apparatus or by the side thereof for easy operation by
the operator.

It is desired to increase the degree of cleanness in the
apparatus for coating lenses in order to prevent foreignmatters

25 such as dust fromadhering on the surfaces of the starting lenses
or on the surfaces of the intermediate product lenses in the
steps of the coating line. For this purpose, the front side
wall of the starting lens-feeding portion 2 in the coating
apparatus 1 is provided with an opening/closing door 21la for

30 carrying the starting lenses therein from the exterior.

The starting lens-feeding portion 2 is provided with a
starting lens-holdingunit 22 and a first lens sub-carrier means
31 for carrying the starting lenses from the starting
lens-holding unit 22 to the lens-measuring portion 3.

35 The starting lens-feeding portion 2 of the coating



[Fig. 24]

view 35 i

t he | ens,

Fig. 24 is a plan view of the coating apparatus according to the
enbodi nent of the invention. [Fig. 25] is a viewillustrating the handi ng
over of a lens by using a conventional,,hand-over hand, wherein Ais a plan
? | lustrating a state where thé spin shaft is supporting the |ens,
18 Bis a plan viewillustrating a state where hand-over hand is receiving

and Cis a plan viewillustrating a state where the hand-over

hand

is supporting the lens. [Fig. 26] is a sectional viewillustrating a state

where they

illustrat
mst int

Podedch Hveshhandi1pkiGi. 01 hR0tivs SUPROIid Nenshadiansg iffigs 27]

es a priner-coating device provided with a cover for thausting t he

35 FRFLE JtS iRy hor £16n S5E€6A-89ngeRs PR IpRBoFNAFF.

portion 7 - photochrom c-coating portion
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15

20

25

30
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of the type of cartridges so as to be removably provided in the
coating apparatus 1. When removably provided, it is desired
that the starting lens-holding units 22 are provided at
predetermined positions in the starting lens-feeding portion
2 by providing attachment guides or the like. This establishes
a predetermined positional relationship relative to the first
lens sub-carrier means 31 which is fixed in the starting
lens-feeding portion 2, and the first lens sub-carrier means
31 can be easily controlled for its operation.

When the starting lens-holding units 22 are provided in
a fixed manner, the opening/closing door 21a is opened to place
the lenses on the lens-holding units 22. When the starting
lens-holding units 22 are removably provided, the lenses can
be placed on the starting lens-holding units 22 on the outside
of the coating apparatus 1.

[0015]

Figs. 2 and 3 areviews illustrating, onanenlarged scale,
the starting lens-holding units 22, Fig. 2 being a front view
of the starting lens-holding units 22 as viewed from the inside
of the apparatus body la and Fig. 3 being a plan view thereof.

The pair of starting lens-holding units 22 has the same
shape and, therefore, the one starting lens-holdingunit 22 will
now be described. The starting lens-holding unit 22 has an
outer frame 23 of a square shape which is constituted by right
and left longitudinal frames 23a, 23b, and upper and lower
transverse frames 23c, 23d. At the center of the starting
lens-holding unit 22 in the right-and-left direction, an inner
frame 24 is arranged in the up-and-down direction. The inner
frame 24 is constituted by two pieces of plate members but may
be constituted by one piece of plate member. In this embodiment,
the two pieces of inner frames are generally referred to as the

inner frame 24.

Pe®&Yi pti on
of Ref er ene 6 MRS e iy G0LAd L t¢RAUAG idBPAbRLYStAs- 1PbkNRAyCBat i ng



10 - lenses 15 22 - starting lens-holding unit 25 to 30, 75a - |ens-placing

portjons 31 - first lens sub-carrier neans 43 - slide unit 45 - | ens-support
unit 20 48 - lens-neasuring unit 57a 93centering rod 58d - pins 60 - |aser
beam projecting portion 61 - |aser beamreceiving portion 25 65 -

primer-coating device 66 - photochrom c-coating device

The starting lens-holding unit 22 has lens-placing
portions 25 to 30 arranged among the inner frame 24, right
longitudinal frame 23b and left longitudinal frame 23a, the
lens-placing portions 25 to 27 being arranged on one side of

5 the starting lens-holding unit 22 and the lens-placing portions
28 to 30 being arranged on the other side thereof maintaining
a gap in the up-and-down direction.
[0016]
The lens-placing portions 25 to 30 are of the same shape,
10 and only the one lens-placing portion 25 will now be described.
The lens-placing portion 25 is constituted by two right and left
split block plates 25a and 25b, the one block plate 25a being
fixed to the right longitudinal frame 23b and the other block
plate 25b being fixed to the inner frame 24. 1In a state where
15 the starting lens-holding unit is set to the coating apparatus
1, therefore, an open portion (gap portion) 25c is formed
penetrating through the lens-placing portion 25 in the Y-axis
direction.

Referring to Fig. 4, the block plates 25a and 25b are

20 forming steps d arranged in concentric for centering the lens
10. Curved surfaces of the steps d are so formed as to be
corresponded to the outer circumferential shapes of the lenses
10. A circle is formed if the curved surfaces are extended in
each of the steps dl to d5. Namely, lenses having a small

25 diameter up to a large diameter can be centered in order of the
steps dl, d2, d3, d4 and d5 from the lower side.

Referring to Fig. 2, the lens-placing portions 25 to 27
are arranged up and down with their center axes in concentric.
The lens-placing portions 25 and 28 of the upper stage arranged

30 in the transverse direction are horizontal to each other, the
lens-placing portions 26 and 29 of the middle stage arranged
in the transverse direction are horizontal to each other, and
the lens-placing portions 27 and 30 of the lower stage arranged
in the transverse direction are horizontal to each other. Upon

35 arranging a plurality of lenses on the starting lens-holding



73 - second |l ens sub-carrier nmeans 75 - product |ens-holding unit 131 -
upper cup 30 131a, 132a - center openings 132 - mddle cup 133 - |lower cup
133a - cylindrical menber 134 - intakesduct 19 Best Mde for Carrying CQut
the Invention: [0013] An enbodi nent of the invention will now be
described with reference to the draw ngs as an exanple of using a preferred

unit 22 on a straight line in the horizontal direction and/or

in the up-and-down direction, it is allowed to simplify the

mechanism for driving the first lens sub-carrier means 31 at

the time of taking the starting lenses out of the starting
5 lens-holding unit 22.

[0017]

Figs. 5 and 6 illustrate the first lens sub-carrier means
31. The first lens sub-carrier means 31 has substantially the
same structure as the second lens sub-carrier means 73 but

10 carries lenses of a different kind (starting lenses or product
lenses).

The first lens sub-carrier means 31 has an X-axis guide
unit 32 which serves as a base plate extending in the X-axis
direction. The X-axis guide unit 32 has a pulse motor 33

15 arranged on one end side thereof, and a drive pulley 34 is
connected to the lower end of the pulse motor 33. A driven
pulley 35 that is rotatably supported is provided on the other
end side of the X-axis guide unit 32, and a belt 36 is wound
round the drive pulley 34 and the driven pulley 35. A slide

20 unit 37 is coupled to the belt 36 and moves along the X-axis
direction as the belt 36 is turned and moved by the pulse motor
33.

[0018]

A Z-axis unit 38 is provided on the upper surface of a

25 Dbase plate 37a provided on the slide unit 37. The Z-axis unit
38 is provided with a guide rail 38a and a Z-axis ball screw
38b extending in the up-and-down direction in parallel. A lift
member 38c is fitted to the guide rail 38a so as to slide up
and down, and is screwed onto the Z-axis ball screw 38b.

30 A pulse motor 39 is arranged on the base plate 37a, and
a drive pulley 40 is connected to the lower end of the pulse
motor 39. The drive pulley 40 is coupled via a belt 41 to a
driven pulley 38d rotatably attached to the lower end of the
Z-axis ball screw 38b. The Z-axis ball screw 38b rotates

35 accompanying the rotation of the drive pulley 40. The 1lift



5 coating apparatus. In this specification, the X-axis direction of the
coating apparatus of Fig. 1 is regarded to be the direction of wdth of the
coating apparatus, the Y-axis directigg is regarded to be the back-and-forth
direction (direction opposite to the row of Y-axis is regarded to be 10
the front side), and the Z-axis direction (direction perpendicular to the
surface of paper in Fig. 1) is regarded to be the up-and-down direction.

A body la of the coating apparatus 1 shown in Fig. 1 is form ng a coating

l'i ne whi Gl rIsTemod ekl - ARQ AW G RUMIL1Y ik InlOkoRBRSWH BE tHe shape
of the starting lens, a priner-coating portion for applying a priner
sol uti on ol 2 lsk 233491y 3%hs to prepare a first internmediate product |ens

having an undr iAe?u@%ie”iﬁétSPaH NG a2 tdhkRIL8hd on & fiRhndhyBRY, thRgundri ed
primer coating of the rirst intermediate product lens to prepare a 20 second

i nt er nediasdipeodntt 4%As abvaabed, dria grreplédatpentien 44f, to the
phot OSthrSBgéIC%antn%fp&?gE' QBtngoéhé‘P |y 09 & t%oga%%%o fiogo.ﬂtz'.ngAéo! ution
onto the second Internediate product lens to prepare a third internediate
product Izepraaanitey &y antweedobirhaidhddmiecinobid ndy, &h¢ PudsEVIPE@adi ati on

portions g8a;and 1@&%0\}6&%%@%&‘90%%&5@{%f' Wiehna alieinadet | ens

with UV to cure the uncure ochrom c coating, along the flow o
oper ati oB8®r coating the | enses. The coating line is, further, provided
with a twdqadpternediate product |ens tenporary-placing portion 74 for
tenporary-placing the third 30 i nternmedi ate product |lens, and with a product
| ens1fenpor ar y Redfagimigigdict Fagsz2 7f endt 8ppohar yipacungtt he pnobudes| ens.

Here, the starti l.ens,, fLLSt i medi p Chel , C .
internedf%f%ﬁf¥%gg€fﬁg%ﬁé,abﬁi?dT%ﬁ%ggggﬁ%gFeﬁgggd%%tP?%H?§§H§Q%¥%%ﬁct | ens
st and f omddres pepsasieidnohheh& 5 cataovye pienel dhed Uppdesirilvinighehkeophdaeng

description., NPPV&se F4Y.1RGSCthe 28828 oL &N 3! PBLY &' LESut ePRES:

rotary shaft 42a(44f). A pulse motor 44a is arranged at an end

15 1in the rotary plate 44, and a drive pulley 44b is connected to
the lower end of the pulse motor 44a. A driven pulley 44c is
arranged at the other end in the rotary shaft 44, and the drive
pulley 44b and the driven pulley 44c are coupled together via
a belt 44d. The belt 44d is connected to an attaching portion

20 45a of the lens-support unit 45 for sub-carrier means.
[0020]

The lens-support unit 45 for sub-carrier means is
provided with a slide member 45b on the proximal end side thereof,
the slide member 45b being slidably fitted to a guide slit 44e

25 formed in the side surface of the rotary plate 44. As the pulse
motor 44a rotates, the lens-support unit 45 for sub-carrier
means moves back and forth together with the belt 44d along the
upper surface of the rotary plate 44 (see two-dot chain line
in Figs. 7 and 8). Being constituted as described above, the

30 first lens sub-carrier means 31 is capable of moving a
lens-adsorbing portion 45c that will be described below back
and forth, right and left, and up and down, and is, further,
capable of turning it.

Referring to Figs. 7 and 8, the lens-adsorbing portion

35 45c is attached to an end of the lens-support unit 45 for



The WV curing requires an extended period of tinme as conpared to the
phot,ochrom ¢ coating. Wien only one W/ irradiation portion is provided,
therefore, the operation of 5 the phopgchromn c-coating portion 7 nust be
once discontinued to adjust the time after the end of treatment by the

phot ochrom c-coating portion 7 until the end of treatnent by the W
irradiation portion. The apparatus shown in Fig. 1, however, is provided
with the third internediate product |Iens 10 tenporary-placing portion 74 and
W th two sil-caradieat meanpotd iDip@a ahe Bbttdnesef taee dfhéhkhleds by

i nt er medi ate duct pr epar ed .whi |

r l.e e e.ogne UV irrgdjatjon portion
(e.g., 8a |sS%iC l(())pr)lepgt F%ﬁ 8 on jpﬂlélgeé%glnlfhgoflﬂ??éelgn M% i%%eproduct
| ens t enpardiaceplofcithg penti-enppédrandnis, 46heseadtilercacat et efedbstont he
other UV .rradiatio ortion (e.q. b) that. i,s n operating.. Therefore,
Che* phot dUif Broeinad: BRY BeRe! Bickeot: hhbnda s Sper ot coubRRE R Ery- Ih
t he cohatidig appaiahuscahBetBiaris nptd ehswandahdt €5 neshmiei paoddctndenses are
carried by the main carrier 20 ans arranged in the coating line. The main
carrier r?é’é%’r@%u i e t]ieﬁbg"éﬁ%%"é’[w P iPFilgs1S idlides two main
carrier m%arssh suppdrt (u:n)itaz;]gﬂ f&t mea:laﬂfiézermdmm_ s 63 _Baytggeaﬂrﬁﬁﬂéti on for
carrying the_startin ns fromthe | ens-neasuring porti to the
pri mer - cJ%\q 1116“50% i%’npgf‘cﬁdf ubieg ﬂ&??@@%ﬁ)ﬂ%g%ﬁ&%ﬁ?ﬂ%@@%ﬁ medi at e
product ltefes Hotednt Rerhiceebfceaki DgnpoLbi B Hhéostdei ShybnopOrdion 6, a
function for_carrying the second jnternmedjate product |ens fromthe drying
port ?B.n & ol BR8 PRGOS BRI TLToatThg SPSrit She 7 1 &Hd L §PPUHER TG ¥ bR T carryi ng
the thirghdaeriediaie fHLectrdrens fridnditha fRotior T fechiad i ngh $0 portion
to the third internedi ate product |ens tenporary-placing portion 74, and
(ii) a setBhFARPLC &I eans having a function for carrying the third
i nt er medi@giproduct lens fromthe third internediate product |ens
t emporary-placing portion 74 to the UV irradiation portion 8, 35 and a
function for cddfpi-nd ERE plodddUstarsef rorherifemegsuring device 48

15 arranged in the lens-measuring portion 3. The lens-measuring
device 48 receives the lens from the first lens sub-carrier
means 31, and detects the outer diameter, curvature and height
of the lens.

In the lens-measuring device 48, a Y-axis guide unit 49

20 which serves as abase plate is extending in the Y-axis direction.
The Y-axis guide unit 49 has a pulse motor 50 arranged on one
end side thereof, and a drive pulley 51 is connected to the lower
end of the pulse motor 50. A dr.iven pulley 52 that is rotatably
supported is provided on the other end side of the Y-axis guide

25 unit 49, and a belt 53 is wound round the drive pulley 51 and
the driven pulley 52. A slide unit 54 is attached to the belt
53, and moves in the Y-axis direction as the belt 53 turns and
moves.

[0022]

30 A pulsemotor 54b is mounted on the base plate 54a provided
on the slide unit 54, and a drive pulley 54c is connected to
the upper part of the pulse motor 54b. The drive pulley 54c
is coupled, via a belt 54e, to a driven pulley 54d rotatably
attached to the lower end of the rotary shaft 57. The rotary

35 shaft 57 is supported by the base plate 54a and is rotated



irradiation portion 8 to the product |ens tenporary-placing portion 72. The
first main carrier neans 62 is arranged in a first main carrier portion 4a
adj acent to the | ens-neasuring portio?73, prinmer-coating portion 5, drying
portion 6, 5 photochrom c-coating portion 7 and third internmedi ate product

| ens tenporary-placing portion 74, while the second main carrier neans 67 is
arranged in a second main carrier portion 4b adjacent to the third

i nternedi ate product |ens tenporary-placing portion 74, product |ens

t enpor ar kd&@gga}@i% PRELE G o bE Ve idriadi phil 08y Y d | OAScSar@ndngb.
[ 0014] he coating apparatus 1 has the startlng Iens-feeglng portion 2
ar ranged 9 2 lFodist PERVE é4mPaf UPRETcBAEFngEI Fhe FAtRRE aPphFatis body.

The | ens-frRedidit RO it 10 DA thleacentarwhgr e cbihe7st akt tBapheases are
pl aced maltlng7for bei ng priner-and phot ochrom c-coated, and serves as a

st ock yarmP¥op7st beF st intGhitbentetenddR Hhiépererl 84t @d 1t HeChpHPAr at us.

The star tidihd @MSRS 18" Sob MM, e thBepst Bbhi S\gr  £8S-JeeWeNgepar foon 2
fromthe exterior of the apparatus. Therefore, the 20 starting |ens-feeding
portion 2§ supperiiedybyatherfjeh pog thogne fobhe Ieendiiing J9br /By t RBesi de

t her eof féEnﬁE%@hd”¥HéuﬂfH]éB&f ORES A DTt he suggofﬁ éﬁaggséfeghéo i ncrease

the degree of cleanness in the apparatus for coating lenses in order to
prevent figreangriamt t &ssths Buthe arotestd 4 aatadies i ffeoaenkeringf aeds of the

starting éﬁi‘%ﬂesorl?tié‘ecé%ﬁét“ﬁétﬁiérﬁ‘eof “Eﬁ%;@%%‘%f PRoguceslenses in the

steps of the coating Iine. For IS purpose, t side wall of the
starPng &3 ¥ eeding portion 2 in the coating apparatus 1 is provided with

an openi ng/ cl ogijg gor A e 30 LAY 194G d R Aldd gy dyenses therein from

;
the exterior. e starting lens-feeding portion 2 is provided with a
starting lers=supriinlg unit 382 fand meafsiuremeingns Ehe- tansienppeahsuBitf or

f:[};}/inggsf%]ér‘?ﬁ%trﬂéé'@Eerllgﬁ‘éggﬁc{]fﬁ% Qﬁ. éharcé}ﬂ?mfdee:n§sgoah§’€é‘&mé‘é‘i§% ?ﬁet o the
g portion 3. e starting l'ens-feeding portion of the
coating base plate 54a. A lens-support plate 58c is attached to an
15 expansible rod 58b of the air cylinder 58a, and a lens-placing
portion is provided on the upper surface of the lens-support
plate 58c.
There is no particular limitation on the lens-placing
portion provided it supports the bottom surface of the lens
20 other than the regions of the lens supported by the
lens-adsorbing portion 45c of the lens-support unit 45 and by
the centering rod 57a (support shaft). In particular, the
lens-placing portion may be constituted by three or more pin
members permitting the lens-adsorbing portion 45c¢ to pass
25 through a gap between the pin members to improve the operability.
Further, the pin members can be easily manufactured
contributing to decreasing the weight of the lens-placing
portion and decreasing damage to the apparatus, offering quite
a lot of advantages. 1In the following description, the
30 lens-placing portions of the invention are all constituted by
upstanding the pins.
Four pins 58d are upstanded along a concentric circle on
the upper surface of the lens-support plate 58c to constitute
the lens-placing portion. The lens-support plate 58c can be

35 ascended or descended by driving the air cylinder 58a. The



22 apparatus 1 shown in Fig. 1 has two starting |l ens-holding units 22
arranged therein. The starting |l ens-holding units 22 nmay be provi ded being
fixed in the coating apparatus 1 or be of the type of cartridges so as
to be renovably provided in the 5 coating apparatus 1. Wen renovably
provided, it is desired that the starting | ens-holding units 22 are provided
at predeterm ned positions in the starting | ens-feeding portion 2 by
providing attachnent guides or the like. This establishes a predeternined

posi ti onakpdtedad ipnsdi gBd &l Bt i Merdrgddneid i 4 s§quifré essaseip- gadrher tpeans 31
which is flxed in the starting_ | ens- feedlnqéggrtlon 2, and the first |ens
sub- carr|%ﬁn%%%hgo§f18§ht%%r%%§FFNaEBﬁPgﬁp FSPtFFé°%5%¥h??BEerlng When

the startigW shansshippdrodsnait)s. 22l €eRE0V0 deth be Bl itx@brmamneesndthe
openi ng/ cl osi ng door 2la is qpened to place 15 the |lenses on the

| ens- hol o‘i’%ﬁhﬁnP%t?Qd R OBde 8Rdre3hPa BARIRE QY RE Gihi P Decqi¥efenpvabl y
provi ded, ftdie, LBRSESd AN RE JArAead N rbhes Al Ql'shggﬁrlteéﬁaf'@i ®ytdovhgs 22 on

the outside of the coatlng apparatus 1. [0015 3 are Vviews

i |1 ustratihry, LI 2RO &Y git s c2f efor tW%‘#%‘?W?W@ ‘Pfén%n‘ﬁo‘ljﬂﬁ"ﬁg units 22,
Fig. 2 bejggpg front view of the starting lens-holding units 22 as

vi ewedfrontt he inside of the %pparatus body la and Fig. 3 being a plan view
t hereof. The p&n heithsisddeisngfl &he- Asnarmgaguiriad2derNaset A8 3aneheBnshape

and, therglegs, tfbete 2 quratger}gbé ﬁspbe!)gbegnawért%?o%bllgwgwo@ezdgescr' bed.
3°h

The starting Fens-h ing unit as an outer “frane a square shape
whi cR0i s @Y 1smd@dabyl aﬂgaﬂeamﬁar@ﬂteqeﬂn@rtqjmqmlqn &rﬁlcesszgaovngd and

UpPET and.i MBI JERISVEISE KEATPScEBEe B 1o Nengeny e, of the starting 30

| ens- hol d7 I'ng uni int e and direction, an inner frame 24 is
arr anged b¢am+E¥QﬂﬁGWKh®@Mﬂﬁdxxeéﬂ|onIfThéasnmebeémamep2¢]ﬁ§t@@n§tpmuted by

{0, bl eoen ofy PLAL S IRANSES) Ui MBYL 0P CORSY L eg. by gae pLege of plate

menber . hIS enbodi I eces of rnner franes are generally
referred b@ﬁm§¢¢¢ﬁﬁ@¢hqrnﬂwtfqmuﬁa,2¢he laser beam is received by the

15 laser beam-receivingportion6l. ReferringtoFig. 11, the lens
10 is fixed to the end of the centering rod 57a (support shaft)
which is then rotated and moved straight to move the lens 10
into the measuring area a to detect the outer diameter,
curvature and height of the lens.

20 [0025]

Next, described below are the procedure and device for
carrying the lens to the primer-coating portion 5 after the
lens-measuring device 48 has detected the outer diameter,
curvature and height of the lens.

25 Referring to Fig. 1, a first main carrier means 62 is
arranged in the first main carrier portion 4a. Referring to
Fig. 13, a slide unit 76 is arranged on the first main carrier
means 62 to slide in the X-axis direction, and an arm 63 1is
arranged on the slide unit 76 so as to rotate about a shaft 76a.

30 The arm 63 is constituted by a first arm 63a on the proximal
end side and a second arm 63b on the distal end side. The second
arm 63b is arranged to rotate about a rotary shaft 63c at a
portion articulated to the first arm 63a. A hand-over hand 64
is connected to an end of the second arm 63b, and can rotate

35 about a rotary shaft 63d at the articulate portion. At an end



23 The starting lens-holding unit 22 has | ens-placing portions 25 to
30 arranged anong the inner franme 24, right longitudinal frame 23b and | eft

| ongi tudi nal frame 23a, the | ens-placigg portions 25 to 27 being arranged on
one side of 5 the starting |ens-holding unit 22 and the | ens-placing
portions 28 to 30 being arranged on the other side thereof maintaining a gap
in the up-and-down direction. [0016) The |ens-placing portions 25 to 30 are
of the same shape, 10 and only the one lens-placing portion 25 will now be
descri bedof Titee Ihamsi-plvaad ignebréidi, oan28dise rbdngt pputédnbgdewdseeghtigand | ef t

split bl pl at l; at ej i to the
right I O(r:]%(?()t ulfn%%%?g%%%%whﬁg%gﬁ?gkﬁg:ﬁocg;l%%ggt%gaggbhggP%g§ﬁ?§ed to

t he i nnerid natesiRdwn | n Thesadserbhrgedix idre 64bars iadd owedist haladiengvemit is
set to the _coati.n ppar at us t 0 a e rti.on (9 rtion) 25c
is fornmed ﬁgngt rlgg'iaﬁlgP?HS%uog%%tG I(ﬁ)e %%Iﬁés?%%élﬁ g(gjgtgb%r!%%r? igmlanl ‘t%ﬁtég&l %xi S

di recthi onof Rakefirsy dmm BBg, skecdrird alrinoéib @ret band@5avamch &b 6dr.e 2@ef or m ng

steps d arranged in _co ntric for._centeri e-le 0 rye urfaces of
t he st ep?’%n%?%v%%rp‘fagrcﬁég caagn chévgo%egslﬁg%dég %%o@%gjeo% % %luggéﬁer enti al
shapes ofurihte 3&nses ndhsvkanant efi $hieolred-meathe iagr ded iser #8¢ceandr e

extended i S80I D10 gRLER L . S5 Bl enien I 00 BoquRl) 2
d2, d3, ddoaintonl5e famdn phetdohesmbcdecateherpongion ¥ gsulcesbéveens- pl aci ng
portins 25 to g7 ane prrangeq, up: and down with their center axss Lo
employ the X-axis slide mechanism and the Z-axis slide mechanism
which are basically the same as those of the slide unit 37 of
the first lens sub-carrier means 31, and is not described here
again.
15  [0026]

Referring to Fig. 14, a primer-coating device 65 arranged
in the primer-coating portion 5 has a spin shaft 78 (support
shaft) rotatably arranged on a base plate 77 and a pulse motor
79 attached thereto. A drive pulley 79a is attached to an upper

20 part of the rotary shaft of the pulse motor 79 and is coupled,
via a belt 80, to a driven roller 78a attached to the spin shaft
78. A flow hole 78b is formed in the central portion of the
spin shaft 78 and is communicated with the air suction means
that is not shown to support the bottom portion of the lens 10

25 Dby the suction of the air. Here, the spin shaft 78 corresponds
to the support shaft of the invention.
[0027]

The primer-coating device 65 is provided with a

lens-support unit 81 for primer coating. The lens-support unit
30 81 for primer coating is supported by an air cylinder 81la mounted
on the base plate 77. A lens-support plate 81lc is attached to
an end of an expansible rod 81lb of the air cylinder 81la, and
four pins 81d are upstanded upright on the upper surface of the
lens-support plate 8lc to form a lens-placing portion. Upon

35 driving the air cylinder 8la, the lens-support plate 8lc can



The | ens-placing portions 25 and 28 of the upper stage arranged 30 in the
transverse direction are horizontal to each other, the | ens-placing portions
26 and 29 of the middle stage arrangedgi n the transverse direction are

hori zontal to each other, and the |lens-placing portions 27 and 30 of the

| ower stage arranged in the transverse direction are horizontal to each
other. Upon 35 arranging a plurality of I enses on the starting |ens-hol ding
24 unit 22 on a straight line in the horizontal direction and/or in the

up- and- ddwe mivest tiirorthe tup-ared-dened digegitigin f y Thkeupsthadi pamsoBldri vi ng

| enses. ol 5 ke ety ot RgcbEPds Mtk tahrBagt (B " EEREL " g
6 illustratanad A®,f iandf[atensamﬁ»leenfﬁ I temproeyy -Fuppkdie fnig $thd desssib- car ri er
reans 31 [ag, subst It LhE-387° WEUEHULEnRehle SRC DA YR carrier
5 81 for primer coating up and down, the lens 10 can be handed
over to, and received from, the spin shaft 78.

A dispense valve 82 is provided over the spin shaft 78
to apply a primer-coating solution onto the lens 10. The
primer-coating solution is applied onto the lens 10 from a

10 nozzle 82a formed at an end of the dispense valve 82. Though
not shown, a primer-coating solution tank (not shown) is
connected upstream of the dispense valve 82 via a pipe. Prior
to blowing out the primer coating, the interior of the tank is
maintained under a pressurized state with a gas such as nitrogen

15 and upon opening the dispense valve 82, the primer-coating
solution can be blown out fromthe nozzle 82a. After the coating
has been finished, the interior of the tank is opened to the
atmospheric pressure.

[0028]

20 Referring to Fig. 14, the pins 81d are upstanded upright
on the upper surface of the lens-support plate 8lc surrounding
the spin shaft 78, and the lens 10 is handed over to, or received
from, the spin shaft 78 via the upstand pins. 1In this case,
it is desired that the primer~coating device 65 is provided with

25 aprimer cup 100. The primer cup 100 is constituted by an upper
cup 131, a middle cup 132 and a lower cup 133. The upper cup
131 is arranged on the outer side of the middle cup 132
maintaining a gap, has a center opening 13la at a position
slightly higher than the position of the lens 10, and is shaped

30 like a dome. The middle cup 132 has a center opening 132a at
a position lower than the position of the lens 10, and is shaped
like a dome. The intake duct 134 is formed by the upper cup
131 and the middle cup 132, and the intake port of the intake
duct is formed by the opening 131a and the opening 132a. There

35 isnoparticular limitation on the upper cup 131 and on themiddle



10 carries lenses of a different kind (starting |enses or product |enses).
The first lens sub-carrier nmeans 31 has an X-axi s guide unit 32 which serves
as a base plate extending in the X-axikg direction. The X-axis guide unit 32
has a pul se notor 33 15 arranged on one end side thereof, and a drive pulley
34 is connected to the |lower end of the pulse notor 33. A driven pulley 35
that is rotatably supported is provided on the other end side of the X-axis
guide unit 32, and a belt 36 is wound round the drive pulley 34 and the
driven putumeyl 35.11A tdldide openimigs 3Blias dodpl ed tbet hotbékt p@Btandraoves

al ong the: X-axi s ,dj ' I ' urn n by .t he pul se
mot or 33 (ga%%}%ﬁ Eﬁgi%%gﬂ%?fn%g&¥§%ﬁ%§%faggvgﬁ tﬁ%rgbgggmﬁﬁr h§§ g? a 25
base pl atédeSieprdatdédeonpphe chip d83lurind 8fe MhadXe axus 1B hal@ tbheprovi ded

ih S AL IR NG Rge DAL LGRS POAED LAt Be
rail 38a marigshdlies i ttee wgonarelolwwened osteerasetnobhe radidiaxi s ball
ST o 39008 BB 80 ! A EL200P5, 06 IR A5 B ke PaB o
drive puldley i4ffdke cowyl ed4via aibeed #i dampl thnaewimH ltéye S8dpeotat ably
e e i 1R S Bl E ST Y S et S S e
lift 25 dmader 38c noves up and down acconpanying the rotation of the
Z a5 Dl oo 300 heofh PR RN ek LR IRR SRRl 1o
t he of the support plate 135, and the outer circumferential portion
of the lower cup 133 is coupled to the lower portion of the upper
cup 131. The lower cup 133 is forming an annular wall 136 on
the inside of the outer circumferential portion of the middle
15 cup 132 in the radial direction, a primer drain 137 is formed
on the outer side of the annular wall 136, and a exhaust port
138 is formed on the inner side thereof. The exhaust port 138
is connected to a suction pump for sucking the air that is not
shown, and the primer drain 137 is connected to a primer solution
20 recovering tank that is not shown. 1In the case of the embodiment
shown in Fig. 14, the exhaust port for exhausting the
primer-coating solution in the form of liquid and mist to the
exterior, corresponds to the primer drain 137 and to the exhaust
port 138. 1In Fig. 14, further, the primer drain 137 and the
25 exhaust port 138 are separately drawn as exhaust ports which,
however, may be combined into one exhaust port.
On the inside of the lower cup 133, a cylindrical member
133a is provided upright as a member for preventing the adhesion
of the primer-coating solution or the mist thereof at the time
30 of coating. When the lens-support portion 81 is lowered, the
cylindrical member 133a surrounds the upstand pins 81d. The
cylindrical member 133a is so arranged that the upper end
thereof is positioned at the circumferential edge of the center
opening 132a of the middle cup 132.
35 [0029]



5 upper part of the rotary shaft 42a of the pulse notor 42. As represented
by a two-dot chain line in Fig. 6, the pulse notor 42 is capable of noving
up and down together with the Iift nmegber 38c. [0019] 10Referring to Figs. 7
and 8, the slide unit 43 includes a rotary plate 44 and a | ens-support unit
45 for sub-carrier neans provided on the rotary plate 44. Upon driving the
pul se notor 42 (see Fig. 6), the rotary plate 44 rotates about the rotary
shaft 42a(44f). A pulse notor 44a is arranged at an end 15 in the rotary

pl ate 44, and &hgrpyvemputtegtinp pertpmécseawnoint hdd-ohdr@eadsosidae pul se

not or 44%«alﬁ§d§>iﬁl\g% t&lélnle%yF?/4ﬁak§i@55ﬁﬂﬂﬁdw§11§ he) StHE! 19RdmiaRet BE fotary

shaft 44, an rive pulley 44b and the driven pulley 44c are coupl ed

t oget her meitala peth aMch St bt s 4%Pels chriEARMPIN g BATACKE Ny portion
20 45a ofy the L5 DAL 1 bed®nf OfnS UG L8N BERAS pdPOP0lonea  The

| ens-support unit 45 for sub-carrier neans 1s provided wth a slide nenber
45b oh t ey pmogpealingrdloisdadt Hepeol2atteats|date beeppenedsangethgsedi dabl y

fleeed 10, OHedpoSkia ti@n2Bnl UITRE deehC £ 410 il BG2-9C 1 horEbary plate

44. As the pulse no a rotates, the lens-support unit 45 Tor sub-carrier
means noVies dediclg gradk figridneddet herpavtitidreimelwaddl 3l ong t he upper
surface of the r.0f ar te 44 -dat, _chain.lLi.ne .i i_gs. d 8).
Bei ng consti tutE{el(ﬁJ 'aszyadglslgygbaedsé%gge‘w%)%ee% Ei%rrsr%tltl%ﬁlénglugggzr rllyaeggmaans 31
i s capableiefednbrong e fenstatsior bamgiporgeonickbdat had syuarebepersngi bed
bel ow,back, and forth,.right and_|left,_ and u nd ,down, .and i furt her,
capable d3q aPr Gt Fyihe The F8Rs! Fo s BOpreh PRHERIrs T ohdng {E11

| ens- adsarbeng peitthomezhr 14bcor seapbadhng ticot ha pericheaf-ddae ilmendegiipport uni t

{0 O PR oURAES Lo SumReLlq e X LMY a5 8L DRk gnS BY,
| ens- suppy asuhotogkn faoid slibseathé erpearsarns 18a fde qarm .malChenshstdert her eof .
The jOinHJﬁﬁ% E%ﬁ%%@%%%f%@ gocylinder 15 and can be moved up and down
15 Dby the up-and-down motion of a rod 15a of the cylinder 15. The
opening 13a for carry closes as the shutter 14 moves down, and
opens as the shutter 14 moves up. With the opening 13a for carry
being opened, the hand-over hand 64 of the first main carrier
means 62 (see Figs. 1 and 13) can be put into or out of the
20 primer-coating portion 5 through the opening 13a for carry.
With the opening/closing door being arranged in the wall
of the primer-coating portion 5 for carrying the lens in and
out as described, it is made possible to minimize the
fluctuation in the temperature and humidity therein and,
25 therefore, to carry out the coating operation under nearly the
uniform conditions.
[0030]
Referring to Figs. 22 and 24 which are plan views of the
coating apparatus 1, a filter 19a, e.g., an HEPA (high
30 efficiency particulate air) filter 19a is arranged on the
ceiling portion of the primer-coatingportion5. BAn intake duct
20a is formed on the HEPA filter 19a. The HEPA filter 19a is
arranged between the intake duct 20a and the primer-coating
portion 5. To the intake duct 20a, there are connected, via

35 connection ducts, a temperature-adjusting facility 127 for



5 air suction nmeans that is not shown, and is conmmuni cated (not shown) wth
the {1 ens-adsorbing portion 45c inside the |ens-support unit 45 for
sub-carrier neans. In a state where tB8 lens 10 is placed, the
|.ens-adsor bi ng portion 45c supports the bottom surface of the lens 10 by the
suction of the air. 10 The lens stands fora starting lens in the first |ens
sub-carrier neans 31, and stands for a product lens in the second | ens
sub-carrier nmeans 73. [0021] Figs. 9 and 10 illustrate a | ens-nmeasuring

devi ce 4@dBigirinangde LampasaruRs-okdde pag Hod thiokhs. Prieere@sakéBur i ng

devi ce 4§,4.8C81YeS 1 hfil Qs J LM ddieidd rf%fcﬂm@ $9b- f@f%u%srm@stﬁé and

detects the outer dianeter, ‘curvature and height of the | éns. In the
| ens- neastertblﬁ)Se»ﬂe@et&%tha IE BRe 5~ goR HEnaper o @ whinchasep¥esfggda base

plate is Mﬁggﬁ:@gsh?etggeglﬁﬁ'éeﬂé@)cﬁQ@rforTﬁgegsal‘bsfggaQﬁgbﬂHé a4@ has a

pul se notor 50" arranged on oné end side thereof, and a drive pul 51 is
conneét ecedinratrd Fbmpgérrdl%temh@rpﬁugé AdiBEtEDg f,@@rlﬂxﬁéhlé Ialf‘éi/t e that is

i £ a9, B R 2P hes i B et oy 8L PR 8P ven.
pul l ey 52 tAusd»ugie ujrmtlrsmak@ ducach@al. td“ttehelrb:@lke BBictardPavovdE i n t he
s S Agen 65 e el ing e du nec and Fruea. LAOTEL, 308 pul st o S0
pul | ey 54ftad sl coniedt édrta;djlmsatup)g)e:rhqoaempefratt!ueepmhdélmutd)irtysw tike drive
aglggéeg4c I%e%ofowefélng%kF ?eéé€§?§r§ggﬂﬂygggéggf%gl#%%arégééggﬁggglﬁ7 IS
support edl 2y fidre phassyeatfedlinqrthd adijotsdteell air, correspond to the
temperature-adjusting means and humidity-adjusting means in
the primer-coating portion 5 of the invention.
The temperature-adjusting means and humidity-adjusting
15 means in the primer-coating portion 5 may be a single facility
having a function of the intake duct 20a, functions of the
temperature-adjusting facility 127 and humidity-adjusting
facility 128 for adjusting the temperature and humidity of the
air fed to the intake duct 20a, and a function of the
20 pressure-feeding device 129 for pressure-feeding the adjusted
air.
[0031]

Next, the primer-coated lens is dried, i.e., a first

intermediate product lens having an undried primer coating is
25 dried.

In the drying portion 6 for drying the first intermediate
product lenses 10 shown in Fig. 1, there are arranged many
lens-support units having basically the same structure as that
of the lens-support unit 58 of above-mentioned lens-measuring

30 device 48, and the lens 10 is supported by four upstand pins
6a. The primer-coated lens 10 is carried by the first main
carrier means 62 into the drying portion 6. The drying portion
6 is capable of drying a plurality of lenses 10.

[0032]

35 The lens dried in the drying portion 6, i.e., a second



27 acconpanying the rotation of the drive pulley 54c. A centering rod 57a is
provi ded at an upper part of the rotary shaft 57. The central portion of the
centering rod 57a is coupled to a holg 57b for adsorbing the lens, that is
coupled to air suction 5 neans that is not shown, and the bottom surface of
the lens 10 is supported by the end portion of the centering rod 57a. The
centering rod 57a corresponds to the support shaft of the invention. As the
pul se notor 54b rotates, the centering rod 57a rotates due to the rotation

of the rQheéyméaaéteSﬁro&QE9023hs hav1ngFarab9rprhm@rb@@atphgne1%4a is
provided with a | ens- suggort uni;t 58 for neasure The | ens-support unit
58 for nBashtefeRY tRel Gdestamaipr CeyFiRdeMe385 téBﬁthBﬁ t he base plate

54a. A Igﬁgtgggpgmgcpbgbelﬁgcpb§tabhaqhed to an 15 expansi ble rod 58b of the
air cylinder 58a, and a | ens-placing portlég}és grOV|ded on the upper

surface of thelleHe RRYPENEHIBL G GBRE1NG re RO Iafdidultar

limtati @neee 1tsh§rkgﬁgealaa§hago@9£&m96 eégvmgdiévtl@ee%tosmtm FaQf.t om
surface of | ens 20 ot her than the regions of | ens supported by the

| ens- adsé?bﬁ‘h"gCﬁé‘lttlin@ntQSCS%Oﬁ%énFéﬁg‘eg&ﬁpSrEr%‘ﬂ‘ftZﬂ@”agnél Y Ehdhcent er i ng

rod 57a éﬁHEB@BEoﬁH@f EbathiRgPablibedbar, the peHsoBhashDE-B8REEIRAG My be
constituted b hree or noré pin nenbers ernlttlng the | ens-adsorbi ng

portion asz«rltss %§§52@55Phﬂoﬂg?nfta8§apﬂﬁ§?%‘éﬁhﬁﬁé p¥ P FeDRY L@ NGRS ove t he

operabi | bhya F36L heTatd N PidhdBBEASeCABLEE 6854t YalBiWiAtd Mes. a
contributing to decrea5|ng t he wei ght of the | ens-placing portion and

decrldhsi Agivamibel @ 86hel apparahas, tOPNIRRRYE gairteot thet retatdvddtidges. In
the fol | gwingd. deSCd RbEBR gé %%qus'@&?pP &CiNg Q%%%@“%?Ofcoté‘%fl tion are

all constituted by upstanding the pins our pins d are upstanded al ong a
concentriteléerd S anranged on the spin shaft 85. 1Inthe central portion

of the spin shaft 85, there is formed a lens~adsorbing hole 85a
communicated with air suction means that is not shown, and the
15 Dbottom surface of the second intermediate product lens 10 is
supported by the suction of the air. The spin shaft 85
corresponds to the support shaft of the invention.
The photochromic-coating device 66 is provided with a
lens-support unit 88 for photochromic coating. The
20 lens-support unit 88 for photochromic coating is supported by
an air cylinder 88a mounted on the base plate 84. A lens-support
plate 88c is attached to an end of an expansible rod 88b of the
air cylinder 88a, and four pins 88d are upstanded upright on
the upper surface of the lens-support plate 88c to form a
25 lens-placing portion. Upon driving the air cylinder 88a, the
lens-support plate 88c can be moved in the up~and-down direction.
The upstand pins 88d have the same structure as the upstand pins
58d shown in Figs. 9 and 10, and as the upstand pins 81d shown
in Fig. 14, and are capable of temporary-supporting the lens
30 10. Upon moving the lens-support plate 88c up and down, the
lens 10 can be handed over to, and received from, the spin shaft
85 (support shaft).
A barrel 89 is provided over the spin shaft 85 (support
shaft) to apply a photochromic coating solution onto the lens

35 10. The photocoating coating solution is applied from a nozzle



t he upper surface of the | ens-support plate 58c to constitute the

| ens-pl acing portion. The | ens-support plate 58c can be 35 ascended or
descended by driving the air cylinder 358a. The 28 upstand pins 58d are
arranged in a square shape, and at the central portion thereof is arranged
the center of the centering rod 57a (support shaft). The lens 10 can be

pl aced on the ends of the upstand pins 58d, and can be handed over to, or
received 5 from the end of the centering rod 57a (support shaft) by noving
t he | ens-suppbsimedi &4t 58n f ofid neAstiieneatred aod duwthd)024]e On both
sides of the |ens-neasuri i

oL des o LR LSRRI, o 82 85 BIAED [ Gyl Qpi0adRctsl o
beam r ecedyi NhdP 0L @8 Hlates Hapd etk Dawale febhethsi gei bainf teaisr esponded
e | anel Do g cell ag.Rorll on, 60 LEenhsase Ream) s prplestsd from
61, the |@ser MRAGH noteetiowed Ry drip-prelhasenbgakmneeei(¢hagroyhilea)6l.
Referring to Fig. 11, the lens 10 .is fixed to the end of the ntering rod
57a (suppB?Y %%évaﬁ%ﬁoeffswef%ﬁ?}eotbaref&qaﬁ?? ABFedNE: PAPEHE Baonooe the
l ens 10 ivh&t thige NESSUIhHOsBlEBiont VilUBt 86t bdepbDYLEr odt adBI85s curvature
and heighérggsﬁﬁfzégps. 20[ 0025]
[0033]
10 The photochromic-coating portion 7 shown in Fig. 1 has
its side walls partitioned by partitioning walls 1llb and llc
made of a metal such as a stainless steel, a transparent glass
or a transparent synthetic resin, the front wall being
partitioned by an opening/closing door 12b that can be opened
15 and closed, and the rear wall on the side of the first main
carrier means 62 being partitioned by a partitioning wall 16.

The partitioning wall 16 has the same constitution as the
partitioning wall 13 shown in Fig. 23 and will, therefore, be
described with reference to Fig. 23. A square opening 13a for

20 carrying the lens 10 is formed in the partitioning wall 16 at
a height nearly corresponding to the photochromic-coating
device 66, and a shutter 14 is arranged in the opening 13a for
carry so as to open and close the opening 13a for carry. The
shutter 14 is supported by a cylinder 15 and can be moved up

25 and down by the up~and-down motion of a rod 15a of the cylinder
15. The opening 13a for carry closes as the shutter 14 moves
down, and opens as the shutter 14 moves up. With the opening
13a for carry being opened, the hand-over hand 64 of the first
main carrier means 62 can be put into or out of the

30 photochromic-coating portion 7 through the opening 13a for
carry.

With the opening/closing door being arranged in the wall
of the photochromic—-coating portion 7 for carrying the lens in
and out as described, it is made possible to minimize the

35 fluctuation in the temperature therein and, therefore, to carry



Next, described bel ow are the procedure and device for carrying the lens to
the prinmer-coating portion 5 after the | ens-neasuring device 48 has detected
the outer diameter, curvature and height of the lens. 25Referring to Fig. 1,
a first main carrier means 62 is arranged in the first main carrier portion
4a. Referring to Fig. 13, a slide unit 76 is arranged on the first main
carrier neans 62 to slide in the X-axis direction, and an arm 63 is arranged
on the slide unit 76 so as to rotate about a shaft 76a. 30 The arm 63 is
consti t ut@g yha dddtsinqrepEdat Don tilvedgr axeaml y endi &6 rie @seld At sessnd ar m 63b
on the di ;(#(ﬁ end side. The second arm 63b is arranged to rotate about a
rotary sh BBc at a portion articulated to the first arm 63a. A hand-over
hand 64 is conmegteat iy ato enidyf 2hearsecnd @t MERD, f Ak caldy ot st e 35

about a rotary shall &3¢ ali NS P LEH 8 PAL Aot SnfnEl% 0at ing
5 portion 7. An intake duct 20b is formed on the HEPA filter 19b.
The HEPA filter 19b is arranged between the intake duct 20b and
the photochromic-coating portion 7. To the intake duct 20b,
there are connected, via connection ducts, the
temperature-adjusting facility 127 for adjusting the
10 temperature of the air fed to the photochromic-coating portion
7 and the air-feed pump (pressure-feeding device) 129 for
pressure-feeding the air adjusted through the
temperature-adjusting facility 127 to the
photochromic-coating portion 7. The intake duct 20b, the
15 temperature-adjusting facility 127 for adjusting the
temperature of the air fed to the intake duct 20b, and the
pressure-feeding device 129 for pressure-feeding the adjusted
alr, correspond to the temperature-adjusting means in the
photochromic-coating portion 7 of the invention.
20 The temperature-adjusting means in the
photochromic-coating portion 7 may be a single facility having
a function of the intake duct 20b, a function of the
temperature-adjusting facility 127 for adjusting the
temperature of the air fed to the intake duct 20b, and a function
25 of the pressure-feeding device 129 for pressure-feeding the
adjusted air. The facility may further have a function for
adjusting the humidity.
Fig. 24 illustrates that the air fed to the intake duct
20b connected to the photochromic-coating portion 7 has been
30 adjusted in the same manner as the air fed to the intake duct
20a connected to the primer-coating portion 5. This embodiment
makes it possible to share the temperature-adjusting facility
127. Further, within a range of humidity in the primer-coating
portion 5 that will be described below in detail, the

35 photochromic-coating processing is not adversely affected.



29 of the hand-over hand 64, an adsorbing portion 64a (see Fig. 20) is
formed bei ng communi cated with air suction neans that is not shown. The
adsorbing portion 64a is allowed to nove over a rotational range of 360
degrees due to the rotational notions 5 of the first arm 63a, second arm 63b
and hand-over hand 64. The hand-over hand 64 can receive the lens 10 from
the | ens-support unit 58 for neasurenent of the |ens-neasuring device 48,
and can carry the lens 10 to the priner-coating portion 5, drying portion 6

and phot oghé pET6r&€Pat hé GemdSdimdht/ , sIMOCESSINR) .y 241thaklke skti gessiblle76 of
the first main carrier neans | O) thﬁ§%9§'s sl ide nechani,sm and t he

6
Z-axi s sltaeechdtiesRFGRFERea %Egaégpc FY{CE P& BECPRBEE6FSPREIs! i de

unit 37 ofnéhei £ r sturkees, sthe GaiMd By fmnat&lhaamdgiﬁmqmum&caubed here
agai n. 15%0026] F@feri%ng to Fig. 14, a nﬁr coatlng devi.c
0P f

e
arranged $H2t#edpfPherado4e oFBfo e%pﬁﬁgtﬁ %p JYR5EPI7 ngﬁbBBVt shaft)

rot at apl yh@rhiaﬂggdaeﬁ\ugt bﬁ@efmicfﬁla;r?znanﬂu@c@w@efdfop@észarauf@@heﬂgt her et o.
A drive puIIey 79a is attached to an upper part of the rotary shaft of

the pul seth®edi 792ake ¢5E Lottty shpaed hbvércbegbrl%r FRTIVRPPELAEN 78a

attached goaggetﬁglghgﬂgggrgﬁlcécgggmhaobgrzggn|$ formed in the central
portion of the spin shaft and is communicated with the air suction means

that is not sho#freo sz;?@rtteﬂlﬁéreéptr@nhgﬁr??% HAjy#eederdda@izs fpg t he

suction ofotiige a@ﬂotd@{&mmﬂc&aﬁgﬂwﬁtﬂ& GORAGSHONdSe tdhd R iRYPRG T shaft
of the invention. [0027] The priner-coating device 65 is provided with a

| ens-uppei ffanpptairesr Lhei AeF €6dt FAgEhThBIiBAS-SAPEAPE BAFEIZD 81 for

pri mer CO@gbgg is supported by an air cylinder 8la nounted on the base plate
77. A lens- support plate 81c is attached to an end of an expansible rod 81b
of the air cyliReiEersing enditou?dpi s HERRA 4idtapsl dndeay s pgiengec he

upper sur sz pl rtion.
Upon 35 dr g Cene L0 el T Ehe Rt ipoatul End AR EASHE O B

la of the coating apparatus 1, an HEPA filter 19d may be arranged

15 on the ceiling wall between the first main carrier portion 4a
and the lens-drying portion 6, and an HEPA filter 19e may be
arranged on the ceiling wall of the product lens storage portion
9.

[0036]

20 The photochromic-coated lens obtained through the
photochromic-coating portion 7, i.e., the third intermediate
product lens having an uncured photochromic coating is carried
to a third intermediate product lens temporary-placing portion
74 by the first main carrier means 62, and is carried to the

25 UV irradiation portion 8a or 8b or, more concretely, to the UV
device 70 or 71 arranged in each of the portions by the second
main carrier means 67 arranged in the second main carrier
portion 4b. The third intermediate product lens
temporary-placing portion 74 may, for example, be constituted

30 by using four upstand pins to support the outer circumferential
portion of the lens 10. The four upstand pins in the third
intermediate product lens temporary-placing portion 74
correspond to the lens-placing portion on where the third
intermediate product lens is temporary-placed at the time of

35 handing the third intermediate product lens from the first main



30 be noved in the up-and-down direction. The upstand pins 81d have the sane
structure as the upstand pins 58d shown in Figs. 9 and 10, and are capable
of tenporary-supporting the Iens 10 atzgthe end portions thereof. Upon noving
the | ens-support unit 5 81 for prinmer coating up and down, the |l ens 10 can
be handed over to, and received from the spin shaft 78. A di spense
val ve 82 is provided over the spin shaft 78 to apply a priner-coating
solution onto the Iens 10. The priner-coating solution is applied onto the

| ens 10 f¢ont hedOne@zz| €7 820t Ot Ethat satorddnaint berdispemsensabie 82.

Though not sho a priner-coating. solution_ tapk (naot. shown) is congected
upst ream of t h\gﬂb‘? &?&?%H}&%ﬁgwa TCHIHE, E?FOEI’ q}acpcgloovv%hga ﬁfg he
priner coattaghed heo iant esriddfoftheharinabl s amitd aictettaeund@®heaspressuri zed
state with a gas such as nitrogen gS andl%gon 0 EMJE% i spense_val ve 82,

. t he %

the pri mePeHdaT3 Hy SoMi3abh edaR2Bet BE ownt EutU1F SR T oz 216 §54° After the
coati g heke beerst indishedr tike metesi 6P, odnd hiss trartk des copiéred heaet ha

at nospheri,c_pressure. . (00283 20Referring to Fig. 14, the pins 81d are

ot andect SRR She 15F PRESGONEF AEAT HOR00t Thaorong a ot Thom Boate
surroundi 89 ek Spid el thé8leasd10hevéenso 1 sdasidest aher lens Q0
received from the spin shaft 78 via the upstand %ins.“jf this case, it is
desired t haP™t H'SSPHEr 596§Fi%ba PviEBE 6% 9 15%0V0déaT W th 28R FPrRer cup

100. The prifer9tafcdffedor@dstd ttHeGupprt UpREt o¥pthdlindentddhe cup 132
and a | ower CUP 133. The upper cup 131 is arranged on the outer side of the

mi ddil® cup®432] mai ntaining a gap, has a center opening 131a at a position

slightly higherpiham ¢ he nesfdiks of aéiﬁdeer(%t%%e ang+ snshaped)3@old ke a
donme. The middle CTup 132 has a center openlq? 132a at a position | ower than
t he positP3pd&RItPELT Hs rEGLIFHAY §hehdpra 1§ ket heTgeciordama iduct 134

i's fornmedcRyriBe WPpes EUBné3inanghideniddbe Cupudsddrt adith £he Jitake port
of the intake duct is forned by the opening 131a and the opening 132a. There

UV device 70. A lens support unit 110 for UV irradiation is

15 provided under the UV device 70, and is supported by an air
cylinder 112 mounted on a base plate 111. A lens-support plate
114 is attached to an end of an expansible rod 113 of the air
cylinder 112, and four pins 115 are upstanded upright on the
upper surface of the lens-support plate 114 to form a

20 lens-placing portion. The lens-support plate 114 moves up and
down being driven by the air cylinder 112. The upstand pins
115 have the same structure as the upstand pins 58d shown in
Figs. 9 and 10 and as the upstand pins 81d shown in Fig. 14,
permit the lens 10 to be temporary-placed thereon, and work to

25 hand the lens 10 over to, or receive the lens 10 from, the spin
shaft 97a (support shaft) as the lens-support plate 114 moves
up and down. After the lens 10 is handed over to the spin shaft
97a (support shaft), the lens-support plate 114 undergoes the
horizontal movement due to the air cylinder 114a for turning

30 so that the upstand pins 115 are not present under the lens 10.
Therefore, when a stage 97 described below is lifted up, a
lens-holding chamber 96 is constituted in a compact size. Here,
the spin shaft 97a corresponds to the support shaft of the
invention.

35 [0038]



35 is no particular limtation on the upper cup 131 and on the mddle 31

cup 132 if their openings 13la, 132a or the intake ports are forned at the
positions nmentioned above. Here, howewa®r, it is desired that the upper cup
131 and the middle cup 132 have the openings 13la and 132a at their highest
positions, and the 5 peripheries thereof are |owered outwards in the radial
direction to formthe intake duct 134. Particularly preferably, the intake
duct 134 is tilted in conpliance with the shape of the lens. This makes it

possi bl e to forfa%n 1k fildushratesakbedi¥tdevdThe’ 8 r ayths Y PsNerecf 133 is

placed on; 4 ?t%ow%la Wi H 8681 10f r 4o SPRAN 1 1 4 8 thith cABALERS PUheéth
circunferential portion of the lower cup 133 is coupled to the | ower portion

of the uppe? xdpIhsrshinddisgerovap AIB argramgad Ag bhe MM s g1 236 on
the inside of mgupyﬁfﬁ %érﬁyér{eéwtiélap%mf;% oh the mhddhe o2 enp 132 in
the radial direction, rimer drain 137 is forned on the outer side of the
annul & mbighﬂﬂﬁhl%h@lgge&%%@§t9%®ftPWGSXW§Uﬁér#@@toﬁ3Fhéslﬁﬁéﬂe§¢G@

t her eof . kﬁqﬁg SOY tG AusictdPn gu kK +S4gki ng the
air that |£e%6% ﬁ% S%ﬂ;%%i %?lnerqﬁégﬂ%(%§7 I'S é%ﬁne%tgg Pg 5 gglner

sol uti on 29 ameongad ng tlaﬁkllttrmvmlertotraymmadmtma ¢rarebet Iheaadbodi ment
shown in Fi t h t:fo Xhau OUok he priner-coating

sol ution ?nQYh%4?%r2$o é|?ﬁﬁ%%8§%d %1g?gtg€tﬁ%igx?grlor corresponds to the
primer dr&@®32B7 and to the exhaust port 138. In Fig. 14 further, the
primgry drain 137 t re_s tel exhaust
por??OM| ch, hoeb‘wel\a;é(;}%rjs %el&%ege@%m neeI(F:I)c§|’6tnt"écl)a%ﬁen%f:f—("hgggtl@ll(’:éS)é gft%‘é"i §%01 t he

i nsi de ofarhency@d\enn@elp teréB Ua dg)\hlcmjr](b,alambrdb@r siage |laf;ur awiidled 20pr i ght
as a nenb f or reventln hes e priner- co t|n ol ytion or
the mst (hipeotehas A rasessREREcoar: i el iR e Thsrti on 81
IS Iomeredtagéelnﬁtlmmht(ﬂﬂo menhEUoVH&Eaisunnown@a1mhefup$tanglmnder&ld. The

cylindric nenber 1 S so_arranged th t the u r thereof
positione§£5 HRe C|r%ﬁt STemR T art %aged? Lt ?§$ openl nf@ig 89 t he

m ddll& cup d32. ﬁﬁﬁﬁﬁ%ﬁble rods 122 are prov1ded at the upper ends of
the air cylinders 121, and a stage 97 is mounted on the upper
ends of the pair of rods 122 and can be moved up and down
accompanying the expansion and contraction of the rods 122. The
spin shaft 97a is supported on the stage 97 so as to rotate.

20 The stage 97 is, further, provided with a drive motor 123. A
drive pulley 124 is attached to the drive motor 123, and a belt
125 is wound round the drive pulley 124. The belt 125 is wound
round a driven pulley that is not shown attached to a lower part
of the spin shaft 97a passing through between the pair of air

25 cylinders 121, and causes the spin shaft 97a to rotate being
driven by the drive motor 123. A suction hole 97a is formed
in the central portion of the spin shaft 97a to suck the lens
10. The suction hole 97a is connected to air suction means that
is not shown.

30 A gas feed port 98 is provided at an upper part of the
lens-holding chamber 96 to introduce an N; gas which is an inert
gas into the lens-holding chamber 96. The gas N; is exhausted
through a gas exhaust port 99 provided at a lower part of the
lens-holding chamber 96. A window 96c made of a borosilicate

35 glass for transmitting UV rays is provided at an upper part of



32 The prinmer-coating portion 5 shown in Fig. 1 has its side walls
partitioned by partitioning walls ha and Il b nmade of a netal such as a
stainless steel, a transparent glass gfy a transparent synthetic resin, the
front wall being partitioned 5 by an openi ng/cl osing door 12a that can be
opened and cl osed, and the rear wall on the side of the first main carrier
portion 4a being partitioned by a partitioning wall 13. Fig. 23 shows a
state where the partitioning wall 13 is viewed fromthe first main carrier

portion 4gneAlEHY2hE818PRYI BBakBet386f Orrcars yidwh tde tensriddngs £pemed in
the partitioning wal|l 13 at a height,nea%gy correiﬁondiqglto he
pri mer - codt PAGY FRA BaVEBY andeassruPLere f PerartanGalci 3T O65¥s Ny 13a

for carrytge Bs16RpPEAnANEh&Eese 1has0pest Albddade .CaHkYe dhehshut ter 14
I's supported by a cylinder 15 and can be noved up and down 15 b% t he

up- and- doR Fb¥i oh’ of 1928 A5RS DIWIMIOWS | GRienAL D 0 dTH@ Yo pen g 2198 or

carry £l oggsragnlihgnabyt tRE B4rBRYEScHOuWNg1a8d QRAASwAasekhe shatter 14 noves
up. Wth the opening 13a for carry being opened hand- over hand 64 of

the firstlaan @b?iiin@rchéahg%%(ééeSFF§§Pnﬂie§nbyaé)e ceaAipg paPei P or out
of the 20,BahH®I 1 €O BY 1R0hAE¥he dJY104H whik@ rOPENE N BR: {Rg HRMtHE
cooling pipe 96b.
[0040]

10 Next, the lens 10 (product lens) treated through the UV
device 70 is carried by the second main carrier means 67 to the
product lens temporary-placing portion 72 arranged on the side
of the product lens storage portion 9. Like the third
intermediate product lens temporary-placing portion 74, the

15 product lens temporary-placing portion 72 may be constituted
by four upstand pins 72a to support the outer circumferential
portion of the lens 10. Here, at the time when the product lens
is to be handed over to the second lens sub-carrier means 73
that will be described below from the second main carrier means

20 67, the upstand pins of the product lens temporary-placing
portion 72 correspond to the lens-placing portion on where the
product lens is temporary-placed. At the time when the lens
10 (product lens) is to be handed over to the second lens
sub-carrier means 73 from the second main carrier means 67, the

25 four upstand pins of the product lens temporary-placing portion
72 correspond to the lens-placing portion on where the product
lens is to be temporary-placed.

[{0041]
In the coating apparatus 1 shown in Fig. 1, the product

30 lens storage portion 9 is arranged at a position downstream of
the coating line in the apparatus body la. The product lens
storage portion 9 is not an essential requirement. Upon
providing the storage portion 9, however, a plurality of product
lenses that have been coated can be taken out of the apparatus

35 body at one time to improve the working efficiency.



Wth the opening/closing door being arranged in the wall of the
primer-coating portion 5 for carrying the lens in and out as described, it

i s made possible to mnimze the fluctgation in the tenperature and humdity
therein and, 25 therefore, to carryout the coating operation under nearly
the uniformconditions. [0030] Referring to Figs. 22 and 24 which are plan
views of the coating apparatus 1, a filter 19a, e.g., an HEPA (high 30
efficiency particulate air) filter 19a is arranged on the ceiling portion of
the primer- coatimghmprbdncs lekrs smbalkegeduet t 2Om 9,sther autr @ a ririae gdEPA

filt 19a, HEPA fi 19 d_b h K t .20 d
the primopte8uErnooBsr i 8 18 Ee /Pl Ahe dn 6t Coba. STReP Loara bdhoct ed,
via 35 comesenki 0B ﬂuntsarayiregrpmatpucmmq dsetnmgfrfoamtlnet yob2dnfgorl i3

P di ¢y 58] GOF| RECPAELT (P> 128 RBPOAHLP: Ag-t HEhunareg 184°Lo the -
pri mers coatbRgapohiéiromeansand as pirovided w1th a lens-support unit
(designated at 45) having the same structure as the lens-support
unit 45 of the first lens sub-carrier means 31.
The product lens-holding units 75 and 75 have the same
structure as the starting lens-holding units 22 and 22 described
10 with reference to Figs. 2 to 4, and are not described here in
detail. 1In a state where the product lens-holding units 75 and
75 are set to the coating apparatus 1, the lens support unit
45 moves in the Y-axis direction toward the lens-placing portion
75a. An open portion (see the open portion 25c in Figs. 2 and
15 3) is formed in the lens-placing portion 75a enabling the
lens-support unit 45 to pass through in the up-and-down
direction. Further, the product lens-holding units 75 and 75
may be provided being fixed in the coating apparatus 1 or may
be removably provided. When removably provided, the plurality
20 of coated lenses can be taken out of the coating apparatus 1
at one time.
The second lens sub-carrier means 73 can receive the lens
10 from the product lens temporary-placing portion 72, and
carries the lens 10 to the product lens-holding units 75 and
25 75. The structure of the second lens sub-carrier means 73 is
the same as that of the first lens sub-carrier means 31 shown
in Figs. 5 and 6, and is not described here in detail.
The coating apparatus 1 is provided with a control unit
for controlling various units and for measuring the timing for
30 suitably receiving or handing over the lens 10. 1In the coating
apparatus of the invention, further, the pulse motors may be
servo motors.
[0042]
Next, described below is the action of the embodiment of

35 the invention.



punp (pressure-feeding device ) 129 for pressure-feeding the air 5 adjusted
t hrough the tenperature-adjusting facility 127 and the hum dity-adjusting
facility 128 to the priner-coating pombi on 5 through the intake duct 20a.
The intake duct 20a, the tenperature-adjusting facility 127 and

hum dity-adjusting facility 128 for adjusting the tenperature and hum dity
of the 10 air fed to the intake duct 20a, and the pressure-feedi ng device
129 for pressure-feeding the adjusted air, correspond to the

t enper at ur e- adj Riststng treankserases Hulvi alie ysetd) ast ¢ nghereberss tplabeng

pri mer-coaf j rdd of -t i .L.an e = afH usti nmeans
and hum d?%/@g%ﬁ?us%gl ?1&% ?g %r%é%ge Fg\é?ﬁéhgrll?rgggégg?ﬁga%%{rﬁﬁi é%n%gge a

si ngl e fashownyinhBigag aahdntti dm bhishmseanbakshauctin?bag. fithcleosesof t he

t t - adj i facili 7 1 djty-adj i L 28 f
et a1 U8 LG L AEL LY 2T M OLL OSSR Ll o
20a, &nd anfancdndom dfathie?0 ipress are- péadiedgodeprredet2emfioed steps

pressure- feedi he adjusted air. [0031 Next, .the priner-coated
Pene 1 s atfds 97 5% FBPAF Glssnadiintle seote d ameh B HasA TG PRA CO | od
primer coabindHes 12mgrited.s centereldn upba teyiingg fpatedonob ahgr odeyiofg t he

first intgernedjate oduct _ 1 enses 10 shown in_Fig..1l here are arranged
many | enst %pfb{b??suaitgohé?/i)ﬁ]@aBa’g?%Yﬁfl§lh?h8u§eoiﬁed§?ﬁhﬁ£?ﬁrgh§§e9%at of the
| ens-support urWheb8tlod sthomie:mant émdetb] @sg neebts | 2y 30dde2i eee48, and the

| 30 13248004 0, By. fout upstend Bl Ga. Ihe prL e copted ens 1015
drying pobpefing/tsosapgbliconf2TH Vi N perddir alHid 1 edfsdseages pl@ced on
the lens-placing portion 25 and, thereafter, the
opening/closing door 2la is closed. When the starting
lens-holding units 22 and 22 are removed, the plurality of
15 1lenses are placed at one time on the starting lens-holding units
22 and 22 on the outside of the coating apparatus 1, the
lens-holding units 22 and 22 are arranged in the apparatus 1
and are fixed by using a separate member, and the
opening/closing door 2la is closed.
20 (0043]
Next, the coating apparatus 1 starts operating.
Referring to Figs. 5 and 6, in the coating apparatus 1,
the slide unit 37 moves in the X-axis direction of the X-axis
guide unit 32 of the first lens sub-carrier means 31 up to just
25 before the starting lens-holding unit 22. Here, the end of the
lens-support unit 45 for sub-carrier means of the slide unit
43 so turns as to face the starting lens-holding unit 22, as
the slide unit 43 moves together with the slide unit 37, and
the lens-adsorbing portion 45c of the lens support unit 45 for
30 sub-carrier means is arranged on the side lower than the
position of the starting lens 10 that is going to be supported
according to the instruction from the control unit. The
lens-support unit 45 for sub-carrier means is moved forward to
arrange the lens-adsorbing portion 45c just under the central

35 portion of the starting lens 10 as shown in Fig. 18. The



[0032) 35The lens dried in the drying portion 6, i.e., a second 34

i nternedi ate product lens having a dry primer coating, is carried by the
first main carrier means 62 into the photochromic-coating portion 7. In the
phot ochrom c-coating portion 7 shown in Fig. 1, 5 there is arranged a

phot ochrom c-coati ng device 66 shown in Fig. 15 for coating the second

i nternedi ate product lens 10 with the photochrom c coating solution. The
phot ochrom c-coati ng device 66 has a spin shaft 85 (support shaft) rotatably
arranged Dens-dHaseopt aiei 8445 afislr asyot s@r nbé orm&énat f achefitédenpt by A 10

drive pul ley 86a is attached t u r.part of . the raotar ft. of the
pul se mt%¥¥%§]%r¥&lq 2-85&& gra,lgv?é;’ gprﬁcgltp% %9“?01% @srﬁave “?/ isllh%rs)Sgﬁ
arranged suppdretspiby shaf L eBS-absotrbéngeporaiopos 5¢ doy dfhet Bacspiom sifaft 85,
there is fr?r med a | ens-adsorbing hole 85a communicated with air suction
means t hat™§ s*hbt shown, and the 15 bottom surface of the second

intermedi ate prrsfietrirensol@iigs 3ypple tbeh Dyptdei saggidoni afs t3te tal B0 The
spin shaft 85 carresponds to t S ort shaft of the_inventiqgn. The
PPt ochr i 6. 2B0at HBCQAVIA 880 g BoPcetaR theraRinte CHERs 5 APE S 1 or
phot ochr opdb £t Lo 259, TR rdl Jdrey)s thiePRenls -yhiphod® Lo tphast aghadmbeeeoat i ng
is supported by an air cylinder 88a unted on the bas late 84. A

| ens- suppb? tPpF it ENBBRENEORIR AR eBNE AW ePH ]B?Cﬁnaré‘}épgﬁgfiﬁl'e rod 88b of the
air cyli nf@m@ﬁa, and four pins 88d are upstanded upright on the upper

surface of the | ens-support plate 88c to forma 25 | ens-pl aci ng portion.
Upon 18 i vi ng t b & rState e rgddie therg ehS-suppapro b ed ePgskhean be noved

in the uprang- deupo i ractt o rHe supstand iRinse88d ,have tBRssagppeiiucture
as the upstandiﬁl ns 58d shown in Figs. 9 and 10, and as the upstand pins 81d

shown i n ¥t ‘foamrlreacaRbimeass Lemryed pasippdstFvgP Ee@ JeRsat

the end thereof moves forward as shown by a two-dot chain line
in Fig. 5, and is moved up to just before the Y-axis guide unit

15 49 as shown in Fig. 9. Thereafter, as shown in Fig. 19A, the
lens-adsorbing portion 45c of the lens-support unit 45 for
sub-carrier means is arranged just over the central portion of
the four upstand pins 58d (lens-placing portion) of the
lens-support unit 58 for measurement.

20 [0045]

Referring, next, to Figs. 19B and 19C, the lens-adsorbing
portion 45c is lowered in a state where the upstand pins 58d
are being lifted up to the highest position, so that the lens
10 is placed on the upstand pins 58d; i.e., the lens 10 is handed

25 over to the upstand pins 58d of the lens-support unit 58 for
measurement from the lens-support unit 45 for sub~carrier means.
Thereafter, as shown in Fig. 19C, the lens-support unit 45 for
sub-carrier means is moved back and, further, the upstand pins
58d are lowered so that the lens 10 is supported on the end of

30 the centering rod 57a (support shaft) of the lens-support unit
58 for measurement. This completes the carriage of the starting
lens from the starting lens-feeding portion 2 to the
lens-measuring portion 3. Thereafter, the lens-support unit
45 for sub-carrier means moves toward the starting lens-holding

35 units 22 and 22 for taking out the next starting lens 10.



30 10. Upon noving the | ens-support plate 88c up and down, the |l ens 10 can
be handed over to, and received from the spin shaft 85 (support shaft). A
barrel 89 is provided over the spin sHdft 85 (support shaft) to apply a

phot ochrom ¢ coating solution onto the |l ens 35 10. The photocoati ng coating
solution is applied froma nozzle 35 89a forned at an end of the barrel 89.
Further, the photochrom c-coating device 66 is provided wth height sensors
90a and 90b at pl aces separated away fromthe spin shaft 85 to neasure the

| ower end[@@%6tion of the nozzle 89a of the barrel 5 89. Though not shown, a

dri p- preventln%@éﬂﬁr{f*ﬁ%%%@ Vi) t 882 benPF Qv i1ded -riean dhaekackel 89
and the nozzle 89a hat the coating 'solution will not be blown out

unl ess pré8sUthe ebds¢Do3BIM1DTNEE PhbRGchP BEi D chlt #RY BBEt LBREY shown in
Fig. 1 hageihs s égfvm%g &htwn%fiebé{rpéﬁééa'eﬂlsatwaghéeglBfa@ﬂellc made

of a metal such ess steel, ‘a transparent glass or a transparent
synt hét i ccerséning heod rooka \ﬁ@ppoﬁélﬁbaﬁéﬁtWhlGhe@B%yi lspenil®gfékesi ng door

12b that €QQjR§69EF@%@reof. The outer diameter, curvature and height
of the lens are measured as the centering rod 57a passes through
the measuring areaa. As the lens 10 is placedbetween the laser
beam-projecting portion 60 and the laser beam-receiving portion
10 61, i.e., placed in the measuring area a, light is shut out by
the lens 10 enabling the length the light is shut out (or the
length the 1light is not shut out) to be measured. The centering
rod 57a is capable of rotating and moving straight, and the
lens-measuring device 48 is capable of specifying the
15 rotational angle and the amount of linear motion of the
centering rod 57a, and of obtaining the present values thereof.
Described below with reference to Figs. 12A and 12B is
how to measure the outer diameter of the lens 10. First, the
centering rod 57a is moved, and the distance (A) which the
20 centering rod 57a has moved is measured at a moment when the
end of the lens 10 has entered the measuring area a (Fig. 12A).
Next, the centering rod 57a is moved, and the distance (B) which
the centering rod 57a has moved is measured at a moment when
the end of the lens 10 has gone out of the measuring area a (Fig.
25 12B). Theouter diameter of the lens 10 are found by subtracting
the moved distance (A) from the moved distance (B).
Described below is how to measure the height of the lens
10. First, the center of the centering rod 57a is moved into
the measuring area in a state where no lens 10 has been fixed
30 to the end of the centering rod 57a (in a state of the centering
rod 57a only) (Fig. 11A). At this moment, a value the light is
shut out in the direction of height is measured as a reference
value (S). Next, the center of the centering rod 57a is moved
into the measuring area a in a state where the lens 10 is fixed

35 to the end of the centering rod 57a. At this moment, a value



15 and closed, and the rear wall on the side of the first main carrier neans

62 being partitioned by a partitioning wall 16. The partitioning wall
16 has the sane constitution as the pargitioning wall 13 shown in Fig. 23
and will, therefore, be described with reference to Fig. 23. A square

opening 13a for 20 carrying the lens 10 is fornmed in the partitioning wall
16 at a height nearly corresponding to the photochrom c-coating device 66,
and a shutter 14 is arranged in the opening 13a for carry so as to open and
cl ose the(BpertienyigBa Ffsoshvarout inhehesHireet idva ¢ & hedghdr i eddasuresl i nder
15 and can_he,  noved. a t .up- - i f od 15a of
the cyli n88$ Egg %Jégg%%%ls ngg1%2%0&5(:alttfyl%gl%gglsodg)ytﬁteg%&tﬁ&gafr Sroves
down, andrefpemsnas tvhtush(siefrdd vhhwesalye W) h tlee openeng olf3a iftes carry
bei ng opened, the hand-over. hand 4 of the fir in carrier neans 62 can
be put inf’g Mg SR %Pﬁeh%b&bﬁo(t@cﬂ?oﬁ%igggt f@ga%g%ﬁﬁ%%“?e{ﬁ oUgiY 't he
openi g 13anfloé aadrirarily set\Wt hf titee opeiargbEl bsmag b ae asrinegeartr anged
in the wall of the photochrom c-coatin ortion 7 for carryi the lens in
and out | abSalscHIBRRHEETAS ER DER T oI B b s AL 28 Retetl T on 1
the tenperatdtedtéesey n(I0/Nt her aéasaret bheaidYgBb (@t offheheobdn 1010

operati on under nearl ¥ uni forrtn condi tions. [0034] Referring to Figs.
22 and 242tahhREBRNFFEt EPC¥6B%is arranged on the ceiling portion of the

phot ochr omi c- coptB8g1be@OPELOW ¥s How it akeaslued D dsrforumd on die HEPA
filter 19b. The HEPA filter 19b is arranﬁed bet ween the intake duct 20b and
the pHbt 0dRPEN B: cdattity pdia C6RtRT 96 tHe FEREREIMACEOD0L 2 t (RMAPte

connect edgh¥ifd ) GoAVEed itdR ddg5SL0 FhReHerPenat 8r8-al Msd f RE heeediint 27 for
adjusting the 10 tenperature of the air fed to the photochrom c-coating

portion 7tBRIMERABUEIPIfRERE punfd iGor d4Sur-e- FREH) nEh@iess ey r 129 ¥t S7a

pressure-feedbfgatby figivE Uskednidar Qﬂggxt D8 1 ey Ak esrpchust idigafaci lity
127 to the photochrom c-coating portion 7. The intake duct 20b, the 15
t enper at utBeadpdsupngif bleel 1 eys 1292¢ Fidd) st naih e hedserditur @ofof he air

fed tpstheneniaks fycde 4t ?&ittﬁ%rpri‘%sﬁls!é@n&tggdi(Egesgﬂj99111@)9. fGfhe

pressure-feeding the adjusted air, correspond t he nper at ur e- adj usting

means i n DHEbgloe bchiees efcBgrisHg 1ipar Ehenaightt B jofvéhei bans 10 can
be arbitrarily set like the height (T) of the lens 10 at the

center thereof. The difference in the height between the
central portion of the lens and the outermost circumference of
20 the lens, and the curvature of the lens, are found from the height
(U) of the 1lens 10, height (T) of the 1lens 10 at the center thereof,
outer diameter of the lens 10 and refractive index of the lens.
[0047]
Upon finding the height of the lens 10, the lens 10 can
25 Dbebrought to the height of the coating solution exhaust nozzles
(not shown) of the primer-coating device 65 and of the
photochromic-coating device 66. Further, preset coating
conditions are selected from such conditions as the curvature
of the lens, atmospheric temperature, etc. The position to
30 start blowingout the primer coating solution through the nozzle
82a and the position to start blowing out the photochromic
coating solution through the nozzle 89%a are determined from the
values set under the coating conditions and from the thickness
of the lens. The photochromic coating solution is viscous and

35 must be spread toward the outer circumferential side of the lens



20The tenperature-adjusting neans in the photochrom c-coating portion 7 may
be a.single facility having a function of the intake duct 20b, a function of
the tenperature-adjusting facility 127 or adjusting the tenperature of the
air fed to the intake duct 20b, and a function 25 of the pressure-feeding
device 129 for pressure-feeding the adjusted air. The facility may further
have a function for adjusting the humdity. Fig. 24 illustrates that
the air fed to the intake duct 20b connected to the photochrom c-coating
portion 71has Hwe:, IBeagpustedni ﬂotmstammmeheaslninet@igpreexﬂ tthet he

i nt ake duct connected to th i mer-coatin i s _enbaqdi nent
mkos i ¢ Rbeoan EOTEE Gt a i, s Lubh Bl ets e R B A eBR Y Pl e Yol d5 o [ hor
w thin a nadge ohehooadihy canahelpnsnendcaaéi R ipkhkisenoF that lwind. be
descri bed below in detail, the 35 o%ogﬂﬁom c-coat.i.n ‘%(,J\,(Fpr ocessing .i s not

adver sel yFaF FBRY edtNe PPSiHUF §ie s BAN ettt SHEWP G 9934 Yakes it

possi lf e so18babe theoRgiessil erd2Ad BRajetheepd2tion Poessdiittd @adwg the
air. Further, the single facility havi n t he i ntake ducts 20a and 20b, as
wel | as tPBCt eHRerBPStBIgR] bSt PﬁérFUWEY BH, tBenddili £§- 2BPddt th§ f uncti on

and functpRatberreneeseber {6g§ding the gddit fam the &fd '&i@%\bﬁ@ar&% by the
priner-coating portion 5 and the photochromn c-coating portijon Her e,

if the tefpbpRRUPRAHEOTHERR R} URE &§T 2AdNE ﬁOﬁéaHSOC@%ltlons outer

phot ochr ogi gmé0ati MY R 1Al 7tHE&’k1|?§s§h§f Q'Pf‘e MBheh h8q 1P didfeqant;f rom the
air fed to the priner-coating portion 5. Referring to Fig. 24,

an HEMA ftheeheightnphgtyeess gﬁﬁgéﬂ“&ﬁrt Ré ééiel }Lﬁgsmnri &het patiegmQsteasuri ng

portion SCipcgggepgggelghg}eg)@e coating apparatus 1, an HEPA filter 19d may
be arranged
J So far, the operator instructed the lens diameter to the

control unit of the coating apparatus by using a switch or the
like. This embodiment, however, obviates the above kind of
15 work.

Therefore, the outer diameter, curvature and height of
the lens 10 measured above serve as reference data and are used
as the coating conditions for the primer-coating device 65 and
the photochromic-coating device 66 in the steps on the

20 downstream.
[0048]

After the lens 10 has been measured for its shape, the
upstand pins 58d forming the lens-placing portion are moved up
as shown in Fig. 20B in a state where the lens 10A has been

25 supported on the end of the centering rod 57a (support shaft)
as shown in Fig. 20A, and the lens 10 is handed over to the upstand
pins 58d from the centering rod 57a (support shaft). The arm
63 of the first main carrier means 62 is moved to a position
just before the lens 10, one of the adsorbing portions 64a, 64a

30 at the end thereof is arranged under the lens 10 by the hand-over
hand 64, the adsorbing portions 64a, 64a are moved up as shown
inFig. 20C, and the lens 10 is supported by one adsorbing portion
64a. Thereafter, the arm 63 is rotated and the slide unit 76
is moved to carry the hand-over hand 64 to the primer-coating

35 device 65.



15 on the ceiling wall between the first main carrier portion 4a and the

| ens-drying portion 6, and an HEPA filter 19e may be arranged on the ceiling
wal | of the product |ens storage portipn 9. [0036] 20The photochrom c-coat ed
l,ens obt ai ned through the photochrom c-coating portion 7, i.e., the third

i nternedi ate product |ens having an uncured photochrom c coating is carried
to athird internedi ate product |ens tenporary-placing portion 74 by the
first main carrier neans 62, and is carried to the 25 WV irradiation portion
8a or 8b or, nobertoyctieeepyimep-chet Ngdepecat¥Onoin7tharranged in each of

the porti _ i arrier a nged, | nd main
carrier pggi?gﬁ §§3t$ﬁ§°§ﬁ{€g6€n bﬁﬁ%ﬁfﬁ%@q% ogégtfégns té%g%%gﬁﬁﬁﬁﬁgcing
portion 7#4ithythd hutaplld, shews onsttiitgut 2d, 3ndyi suspryetioat tpsttams pins to

support the outer. citreunferent.i r{ipn the s.10., The f.our st and
pins in tﬂg %arﬁrryd”}%f[”e?ege%ﬁ%gtg %ﬁg%(éc{)u?éngf eeltr]%%(%%]’y-l%l %}3:? ﬁgnggkétvie%ﬁ 74
correspondahd @dmolenst=pliastrige ford tbe omtviber 8 4t, hieh¢ Isihud tiemt B4 mediest e

product lens i.s t orary-placed at the_.tine 35 handi the third

it er nedi SPEMSAEL TR PRERH9TT 36 i Thee e A3 et e B oer 10

t he secondsmapenedrri er neans 67. The second main carrier neans 67 has
a hand-ov?hoggﬁd 69 attached to an end of the arm68 so as to rotate. The
second nai rier means 67 has the structure basically the same as 5 the

first main carriertheansimeys-aost 1sg ndévilescsd perhdierens rdetsaidandee
1A YT 929 5 590 LU0 oS DR ST SO Gt e | ens
devi ce 70deoicélys Themsphe sbdabtrbing portespords b the FUpRer mashaft of
the invenggg?ier means 62. A typical procedure for handing over will
now be described. First, as shown in Fig. 22A, the adsorbing
portion 64a supporting the lens 10 is arranged just over the
15 upstand pins 8ld (lens-placing portion) which are at their
highest point and over the spin shaft 78 (support shaft).
Referring, next, to Fig. 21B, the adsorbing portion 64a is
lowered to place the lens 10 on the upstand pins 81d. Referring
to Fig. 21C, after the hand-over hand 64 has moved back, the
20 upstand pins 81d are lowered so that the bottom surface of the
lens 10 comes in contact with the end of the spin shaft 78.
Referring to Fig. 21D, further, the upstand pins 81d are lowered,
and the lens 10 is supported by the spin shaft 78.
Here, the hand-over hand 64 is provided with the pair of
25 adsorbing portions 64a. Namely, after the second and
subsequent times, the one adsorbing portion 64a which is not
supporting the lens 10 on the spin shaft 78 (support shaft)
receives the lens 10 that has been coated, and the other
adsorbing portion 64a carries the new lens 10 of before being
30 coated and feeds it to the spin shaft 78.
After the lens 10 has been handed over, the hand-over hand
64 is returned back to the first main carrier portion 4a, and
the opening 13a for carry is closed with the shutter 14.
[0050]

35 In the primer-coating device 65 as shown in Fig. 14, the



10[0037] Fig. 16 illustrates a device (stage lift unit 120) for handi ng over
or receiving the lens 10 between the second main carrier nmeans 67 and the
spin shaft 97a (support shaft) of the 4dv device 70. A lens support unit 110
for W irradiation is 15 provi ded under the UV device 70, and is supported
by an air cylinder 112 nounted on a base plate 111. A |l ens-support plate 114
Is attached to an end of an expansible rod 113 of the air cylinder 112, and
four pins 115 are upstanded upright on the upper surface of the |ens-support
pl ate 114ptbménrcmati2ﬁ; tienesfﬁéca’céahglmdrd inonir@h@é enz-zdiepPatf prattdel 14

noves up and, do % .air er 112 tand pins 115
have t he %%ﬂ%rixna t?g % ﬁg %E “Bllgx 8 Swh IElgsg% %and 10 and
as the upsiﬁ@dmﬁemnBidlsﬂmmmnn JFOhg oflz&hepéenstlm hﬂqims:ommmdoezhe

t enporary aced ther r 25, ha d t ver tQ,

Fecoive RBLFEROHE Peonnd pdk oo s 9P g et doshurdy e e

| ens- suppohat piat rot14howues Tﬁezpmhmkwwnod%img sdeut Eos aﬂlfSrmhyded over
to the spin shaft 97a upport shaf NS= suppor.t 4 under goes
t he hor|zﬁﬂfﬁ?gﬁDQEﬁﬁnﬁﬁaugg?getﬁgrg%Fe ? kggrlng ?b &ﬁl% €30 so that
t he upst asdnpkrnsudid ﬁl&:ﬁﬂ@ﬁ:o@lﬁﬁ&e{n}byw}ftﬁ&othelbﬁﬂsf the TBﬁEEJf(DI e, Thehen a

stage 97 described belowis Ijfted a | ens-hol di ng chanber 96 i,s
const i t ut 8RTNATRY oMLt IS (T té‘dprlar% spsef shafer 752 Lhr R e GofdS® o t he

support shafthef rbhatioMent spBedPS5hPE38Etermined by taking the outer

10 diameter, curvature and height of the lens 10 into consideration.
The nozzle 82a must be moved from the central portion of the
lens 10 through up to the outer circumferential portion 10b
thereof. So far, the operator confirmed the diameter of the
lens and instructed the diameter of the lens to the control unit

15 of the coating apparatus by using a switch or the like. This
embodiment, however, obviates the above work.

[0051]
In applying the primer coating solution onto the lens 10,
mist generates accompanying the rotation of the lens 10.

20 However, the primer-coating device 65 is provided with the
primer cup 100, and the interior of the intake duct 134 is sucked
by a suction pump that is not shown (see Fig. 14). 1In this
embodiment, the intake duct 134 is formed to meet the height
of the lens 10, and the flow of the air containing mist can be

25 more effectively formed in the intake duct 134 (passage formed
by the upper cup 131 and the middle cup 132). The mist flows
as indicated by an arrow b, and the liquid thereof is exhausted
through a primer drain 137 and is stored in a storage tank that
is not shown, while the air is exhausted through an exhaust port

30 138 by suction means that is not shown. Thus, the mist is
exhausted out of the primer cup 100 and is prevented from
adhering again on the lens 10, making it possible to form a
coating of high quality.

During the primer-coating operation, further, the

35 lens-support portion 81 is arranged at a position lower than



39 Fig. 17 illustrates the UV device 70. The UV device 70 is provided
with . an ultraviolet ray irradiation chanber 93 which has a |light-shielding
cover 93a arranged on the outer side. 49 heat-insulating nenber 93b is
arranged on the inside of the 5 |ight-shielding cover 93a. An exhaust duct
93c is connected to the ultraviolet ray irradi ati on chanber 93. A W unit 94
is arranged in the ultraviolet ray irradiation chanber 93, and a U/ |l anp 95
is arranged in the UV unit 94. [0039] 10A | ens-hol ding chanber 96 nmade of a
stainl esstlséqmsiitslcmsr arﬁgteluie timrtarket dectJ\/llitb\aincletﬁé ,cydnichdihiec sl agebleirf t uni t

120 (Fig. IS arr nder t holdrn ha The tage lift
unit 120 %%§%f é’\ﬁe&?&' 5%1151: ofoarr i e’r(;lstcriezﬁJB rragg rgﬁdﬁe upper
surface o:%oetkia&s‘ehelmthe;el;h]errtaopéaanwg ﬂcEraugpprtEngatrtm hleasrb@jszllzz are
provi ded at, the upper,ends of the air cylinders 121, and a stage 97 is
mount ed oRCtHRS uﬁgg Eﬁ@s of the pair of rods 122 and can be nmoved up and
down @&ccoppabging the expansion and contraction of the rods 122. The spin
shaft 97a is su orted on th stag % SO s to rotate.. .20 Thcf %2197is,
further, provi ded® BEReS GIAFENPEFT193. 2 RaF PEen RAT Y ¥ T £h9 ched to
the drivenoot 66mpR3tedfdsaabelt IPersfyvdndtiountesherdriherpiml ey 124. The
belt 125 js wound round a drr en pulley that is pot shown attached to a
Couer par PEGPRERISTA T Kh AT thPaanhebt 1 bR B SHETL R PR B ar ¢ 25

cylinder Stﬂéhlra;ﬂglyqal@q&ﬂart% Sﬂi)éfleﬁlh&fﬂon&?l@e & tedtiatreahe) n@eteifver by the
drive not 123. A_suction hole 97a|s d in the central portiaon of the
spi n haf u§?é“acyoa%§8qu%blq’é?1%e 10. nTEElE Ut §?‘.ﬁle"’§rcotnrh%(?tléfd to air

suction neaned batolts@ﬁhﬁa@%oaa%gwrﬁﬂﬂd 5P £0196h ithePi 9va Keduait an
upper part of the | ens-hol ding chanber 96 to jntroduce an N2 gas which is an

i nert gas?Pato YBRN IS&FLiRG) HhﬁgaWh%@rf 8Be 2 fgdsthpopgh it atade

duct 20a to be larger than the amount of the air sucked by a

suction pump that is not shown, the pressure does not become
15 negative in the primer-coating portion 5, the air does not flow
into the primer-coating portion 5 from the interior of the
apparatus body la, and cleanness is maintained. Further, the
air favorably flows in the primer-coating portion 5, and the
mist is smoothly exhausted. The air entering into the
20 primer-coating portion 5 from the intake duct 20a should be
prevented from being directed toward the spin shaft 78.
[0053]
In the primer-coating portion 5, it is desired that the
temperature is maintained in a range of 20 to 23°C and the
25 humidity is maintained in a range of 45 to 55%. Upon adjusting
the temperature and the humidity to lie in the above ranges,
the primer-coating operation can be stably carried out. The
temperature and humidity in the primer-coating portion 5 are
adjusted by pressure-feeding the air therein by using the
30 air-feed pump (pressure-feeding device) 129 after the
temperature of the air is adjusted through the
temperature-adjusting facility 127 and the humidity of the air
is adjusted through the humidity-adjusting facility 128. The
adjusted air is fed into the primer-coating portion 5 from the
35 intake duct 20a through the HEPA filter 19%9a, having the



t hrough a gas exhaust port 99 provided at a |lower part of the |Iens-holding
chanber 96. A wi ndow 96¢c nade of a borosilicate 35 glass for transmtting W
rays is provided at an upper part of &) the |ens-holding chanber 96. It is
desired to arrange the wi ndow 96¢c having at | east apiece of borosilicate

gl ass between the W/ lanp 95 and the lens 10 as descri bed above. Here as
shown in Fig. 17, quartz gl ass wi ndows 96a and 96d may be arranged 5 over
and under the borosilicate glass w ndow 96¢c. The | ens-hol di ng chanber 96 is
surroundetdehpeaatooki agd piye Rihy wgumd fnkeha admive- mitdred:at@hig@gs water is

circulati iLp the.coolin ipe_96 0Q4 t.h S (pr oduct
| ens) treggehﬂ?hpﬁaﬁrt ﬁ@gﬁg % l?b gsglgagjg:ggéaged %goggéon mai n carrier
means 67 poimbe- ﬁbadtﬂﬁ‘g bpesatEapoxarqapfmdi ngn;oorrtdem the gonaigednen t he

si de of thegg ens.stor ge i_on 9t hethlrchi {énterggdiate
product | 8H$"€E n%8FaF§?rf5‘988u 3 H“Sﬁ 722 %HQ 15 %?%dﬁ‘éi’ Pendd
terrporaryteinpélraguperim Qhe?ﬁrmﬁyrbeoaﬂﬁlﬁglpdﬁtﬁﬁ)rb)ﬁ t@drleumsttaml aplove 72a to
support the oute ggun{(erentlﬁ th}g‘%rtlon of t lens 1 e tl g{ue time
when t he ﬁF‘Baﬁct +§*265Be® hande P oVeTr t%oal % &%h el&?él dWh-E&rier
means 73 tbabeWbinb bendeaeati baddbehewthiexnkBe sEcaohe priimegalcoaeringeans 20
67, the upstand pi ns of the product |ens te orary | aci n ortlon 72

cor r espon@itETtFel § e PE G TRk t§ Dk Oohe whér & t-he BPB 1‘ §letng jthe

t enpor ar yhphaegedy ¢% ltikeihi tie Wieive bengenst bt K pdiet rhessyf ichirtingoe
handed oveéﬁto the second | ens sub-carrier egcfans 73 from t.he seconql mai n

carrit}? nt8RsPEFMCLneCIEIRYUFAYRE DREHIHNE S R g ng ¢
t enpor ar yopkagirdcBObki @B fé2t6Qer pepanetkowhhienl @@%‘omea@:lh@g ch@lskl @ on where

the product lens is to be tenporary-pl aced.
defective primer coating. " If the temperature lies outside the
above temperature range, about 10% of the products may often
become defective. If the humidity lies outside the above range,
15 further, about 50% of the products may often become defective.

As described above, the primer-coating portion 5 does not
have to be air-tight but may be such that the interior thereof
can be adjusted to lie within the preset temperature range and
the preset humidity range. The adjusted air that is taken in

20 1is exhausted through the gaps of the primer-coating portion 5
and through the exhaust facility arranged in the primer-coating
portion 5.
Though not diagramed, it is desired to arrange a stand-by
vessel to prevent the end of the nozzle 82a of the primer coating
25 solution from drying. The stand-by vessel stores a solvent.
When the nozzle 82a is not in operation, the end of the nozzle
82a is dipped in the solvent to prevent the primer-coating
solution fromdrying or curing. The stand-by vessel is arranged
within a range in which the nozzle 82a moves.
30 [0054]

After the primer-coating operation has been finished, the
lens 10 (first intermediate product lens) is carried by the
first main carrier means 62 to the drying portion 6. In this
case, the lens 10 is handed from the spin shaft 78 (support shaft)

35 over to the adsorbing portion 64a of the hand-over hand 64



[0041] In the coating apparatus 1 shown in Fig. 1, the product 30 |ens
storage portion 9 is arranged at a position downstream of the coating |ine
in the apparatus body | a. The product 91ens storage portion 9 is not an
essential requirenment. Upon providing the storage portion 9, however, a
plurality of product |enses that have been coated can be taken out of the
apparatus 35 body at one tine to i nprove the working efficiency. 41

In the product |ens storage portion 9, there are arranged product

| ens- hol dthgoughta pz9ocaddre sppoailt & diws tdaly- shewnein fagss 7BAftor 2d&r-ryi ng

the produglnbe0s LhaMLRe 0o A 1P ddteh RERQNE wies thie! gieigeyni ts 7.

The secon 5 sUb-carrTer neans provi |'ens-support unit
(desi gnat &d ptadé&d mamhwuphéasdnelssr&bd u(r]eer%“l-‘tlr&mlrkms)ommmt amdli,t 45 of

e T haDsRl PR SALEREAN=BBR Hn 64a 15 BERRAAUCLLLENRARKILRG UT1 (S 75

and 75 halg sane struc as t s art i ng units 22 and 22
describedcédtwal hppetépenoé tbeFﬂgss 20t o0 ﬂhezﬁmﬁbae,nbmed@@smrbedghere in

detail. Ina tate ere t he rod | ens- hoI upits 7 75 are set to
t he coatiP@r bﬁgr tus ﬂye%héylens suppoPPp ﬁltpﬁ% g%v%sl¢n ?%5 g%F%
directionhé@gﬁtdofhehbespiplahaﬁg_ﬂertsopp65a sAafapepnfpahki on (see the open

portion 25c.in Fi 2 aBd 15 3% is fornmed in the |l ens-placing portion 75a
enabl i ng PREMFEASS EEngr SUAFE 38 £5MBARS PRFBAGHSAR the up- and- down
direction. Furthee,dihiengrpsiticion edsidicd ditng wmﬂMEr7&oamdn§5sﬁ&ﬁtb@nprOvided

bei ng 41 xed i L0 SRE] D0, FRDALALYS L 0T MY, RO LETPY bk, Dot ded Vhen
for handing the lens over to the drying portion 6 is such that
the lens 10 is carried by the first main carrier means 62 and
is placed on the upstand pins 6a from the adsorbing portion 64a.
In this case, the adsorbing portion 64a moves up and down to

15 place the lens 10 on the upstand pins 6a. The conditions in
the drying portion 6 may be suitably determined depending upon
the composition of the primer coating solution and the thickness
of the coating. The drying portion 6 is capable of drying a
plurality of lenses 10.

20 After the primer coating solution has been dried, the lens
10 is carried by the first main carrier means 62 to the
photochromic-coating portion 7.

[0055]
The second intermediate product lens which is the lens

25 10 having the dried primer coating is carried by the first main
carrier means 62 to the photochromic-coating portion 7. The
partitioning wall 13 in the primer-coating portion 5 has the
same structure as the partitioning wall 16 in the
photochromic-coating portion 7. Therefore, Fig. 23 will now

30 Dbe referred to. During the photochromic-coating operation,
the opening 13a for carry is closed with the shutter 14 disposed
inthe partitioningwall 16. The opening 13a for carry is opened
at the time of carrying the lens 10 in and out. Therefore, as
the hand-over hand 64 moves to just before the shutter 14, the

35 shutter 14 moves up being driven by the cylinder 15, and the



20 of coated | enses can be taken out of the coating apparatus 1 at one tine.
The second | ens sub-carrier nmeans 73 can receive the lens 10 fromthe
product |ens tenporary-placing portiorg2, and carries the lens 10 to the
product lens-holding units 75 and 25 75. The structure of the second | ens
sub-carrier neans 73 is the sane as that of the first |ens sub-carrier neans
31 shown in Figs. 5 and 6, and is not described here in detail. The
coating apparatus 1 is provided with a control unit for controlling various
units andopeningas3iai figrt herriyniagopened0 suitably recei ving or handi ng over

the lens 10. Ihrhfe e ﬁbngsgggﬁgaf@%&lm%&r BRURL ] 1 haclday P S

notors may be servo notors t he ses are set
onto the Fens-phacidepyiimg postadnt 6430 Dithehéissarnahy dasnsirekromamgs units

22 and 22 8$@rlgalkg reﬁ&%nghgftIQS 2%§p§§§% g%aggzmgf 18, Ienses

10 and 108 having diraneters | ace arranged 5in a
randorh f aphboochromic-apetphgodey ore [ﬁGediettdmnsramé maaperdas U?@(I¢5.V(13"8ﬁ Fi g.

4) correspondin 0 the | ens aci rtion C tered
upon bei ngna%?lg%lt% r?ayr %ﬁe % hf;@glggp S <) tﬁg d%g&ﬁ Jt% %Q]

di anet er bhdrené sﬁhanshbétsﬂartsngpb&MSShaEdnngfuthszzmamdcbatam@ 10
arranged e|n

o000 Bl ook g, U OB T 9RRRLALUD Ly SPen gl oy door
thereafteﬁesthabeﬁehemg/ebe$hngnddeta21a is closed. Wen the startlng
s LN Units 22 ad. 22, (e, notec; e PLUTaL LY GLES enacs are
out si de of st hehgaadi e mb&t thelbathel Iaemashekdaﬂgeun@xﬁ SR ceind 2 are
crranged Lo ihe appanal vs, 1 and are L1ed N nlig &35S T TSy o
a flexible film 91 comprising a plastic film such as PET film
for spreading the coating solution is moved straight from the

15 central portion of the lens 10 to the outer circumferential
portion 10b thereof to spread the coating solution. The moving
position of the film 90 from the central portion of the lens
10 to the outer circumferential portion 10b thereof is
determined depending upon the outer diameter, height and

20 curvature of the lens measured by the lens-measuring device 48.
Here, it is desired to provide plate-like spatulas 91a on the
side surfaces of the lens 10 to prevent the adhesion of the
photochromic coating solution.

[0056]

25 During the photochromic-coating operation, it is desired
that the end (lower end) of nozzle 89a of the barrel 89 is
positioned in a range of not larger than 2.5 mm and, particularly,

1 £ 0.2 mm from the surface at the central portion of the lens
10. The reason is as described below.

30 To drip the coating solution in a predetermined amount
within a predetermined period of time through a nozzle of a small
diameter, the blow-out rate (linear velocity) of the coating
solution becomes inevitably greater than that of when a nozzle
of a large diameter is used. If the linear velocityis increased,

35 however, bubbles much evolve in the formed coating. Though not



20[ 0043] Next, the coating apparatus 1 starts operating. Referring to
Figs. 5 and 6, in the coating apparatus 1, the slide unit 37 noves in the
X-axis direction of the X-axis guide wBt 32 of the first |lens sub-carrier
means 31 up to just 25 before the starting |l ens-holding unit 22. Here, the
end of the |l ens-support unit 45 for sub-carrier neans of the slide unit 43
so turns as to face the starting lens-holding unit 22, as the slide unit 43

noves together with the slide unit 37, and the |ens-adsorbing portion 45c of
the | ens shppoetically4tefniBe, $lie canperels mddisi iyt ef tangedt s the si de

| over t hamigngdwfi&% ﬁ&omem&t %&B}nﬁé ﬁB%Z%Q £4pf dioﬁmgoli,ﬁ‘@ 1%%g%g

support ed accor tothe instruction fromthe control unit.
| ens- suppentisunit the fisppdabscarei denfednduiestaotbe Poewandet ofathgnge t he

| -ad ' [ ' . t ' £t tartin
| ans 10 a8 hBSRRECE! e Bhap Yot SknE R AT £dtn e 0¥, (HiaRopla & ey 1O
means s hateedrupvey al ithiengurfecz- afi thenbasggembar + Hhdrafork) (idtarti ng

| ; ) ’ ) - t th
it oot SPREAE PYnb DU L SR bh A B et S LIS ST e o
right and | eft Impatidiesutdrer éfythersiohgtidre hasen pbyhiwis &bl t WHearkef or e,

the | ens. SHEDROL: UAhLofifc! 803LhAYPYoAR:RBAT LUBETL 9¥ahcyBLBRY fiRuh oF back

and forth.
when the droplets are blown out. The bubbles have a size of

10 about 10 um and can be seen even by naked eyes. Therefore,
if bubbles infiltrate into the photochromic coating of the
spectacle lenses, then their commercial value is very impaired.

Therefore, the gap between the nozzle 89a of the barrel
89 and the surface at the central portion of the lens 10 must

15 Dbe within the above range and, particularly, 1 £ 0.2 mm.
[0057]

Referring to Fig. 15, the barrel 89 is supported by a
support member 92, and is renewed when the photochromic coating
solution is depleted. At this moment, the height of nozzle 89%a

20 of the barrel 89 is subject to vary. So far, the height was
adjusted by the operator by using a gap gauge after the barrel
89 was renewed, causing a burden on the operator. Besides, it
had been desired to improve the precision of gap.

In this embodiment, after the barrel 89 is renewed, the

25 height-measuring sensors 90a and 90b are arranged in the
photochromic-coating portion 7 as shown in Fig. 15, and the
barrel 89 is moved up and down by means (not shown) for moving
the barrel 89 to measure the height of the end of the barrel
89. The height at the central portion of the lens 10 has been

30 known since it has been measured by the lens-measuring device
48. Therefore, the barrel 89 is so arranged that the end of
nozzle 89a of the barrel 89 assumes a predetermined height with
respect to the central portion of the lens 10. The height of
the spin shaft 85 of the photochromic-coating device 66 remains

35 unchanged.



10ln a state where the lens 10 is supported by the | ens-support unit 45 for
sub-carrier neans, the |ens-support unit 45 for sub-carrier neans is noved
back, is rotated so that the end therepf noves forward as shown by a two-dot
chain line in Fig. 5 and is noved up to just before the Y-axis guide unit
15 49 as shown in Fig. 9. Thereafter, as shown in Fig. 19A, the

| ens- adsor bi ng portion 45c of the |ens-support unit 45 for sub-carrier neans
is arranged just over the central portion of the four upstand pins 58d

(I ens-pl acPAg8porti on) of the | ens-support unit 58 for neasurenent 20[ 0045]

Referring, nexty, o Figs: 9B ARG ale Jaasadsarbinn Ber ti:ag, 4% 1<

| owered in a sta e where t upst i ns ei ng I| up to the
hi ghest posi 2B%, i s ot tidigbhdthech smsi d-Ocdst b @geolr oo he. urWsnItfknctrm ns 58d,;

| ons sunosPfBErffuEl PRIASIAAT.QYEN 1B A0E WRSLARY BLASCROUnEl t1E

| ens- suppor ement omt ens- supporft unit 45 for
sub- c& ri photreahsomThereatipg, opes Stioym can tFégstabEl@ ctéheitdmatsupddret unit

are |over CATESFERAFEr b T ePgeL L iRt S rbar ity PREe 1hA°L S GRS or i ng
rod 57a (byppdijtsshaft phef atiihetbebs- §adpbhbrahpttﬁ80bgh mhasurenent Thi s
or (i on 2°tBoeRa PEREEATheb g Bbh P Bn T mAtl eV e LIRSt Ui ¢
45 for SubimathEEEtﬂEBQSuHﬁm@Sthemaﬁd Ebedspamplmgrbessrheméemgn@B units 22
a0, 2 Tonst e 9yt e, MR 110G 9, 100 LOOE) s e SR ©11 110
beam pr oj eﬁtbr@d)phblteahﬁemandcbbe1h@s;mr&)je@m7rtecmwgmghpommmrflaltear e
arranged ggbboggdséﬁgﬁiégpéggiure is set to lie in the above-mentioned
range. Upon adjusting the temperature in the
photochromic-coating portion 7 to lie in the above range, the
15 viscosity of the photochromic coating solution can be easily
adjusted tominimize the occurrence of defective products which
become the cause of defective photochromic coating. If the
temperature lies outside the above temperature range, about 50%
of the products may often become defective.
20 Upon adjusting the temperature in the
photochromic-coating portion 7, the occurrence of defective
products can be further decreased. Fig. 24 illustrates that
the air fed to the intake duct 20b connected to the
photochromic-coating portion 7 has been adjusted in the same
25 manner as the air fed to the intake duct 20a connected to the
primer-coating portion 5. This embodiment makes it possible
to share the temperature-adjusting facility 127. Further,
within a range of humidity in the primer-coating portion 5, the
photochromic-coating processing is not adversely affected.
30 Therefore, the embodiment shown in Fig. 24 makes it possible
to share the pressure-feeding device 129 for pressure-feeding
the air.
[0059]
In this embodiment, the air is fed from the intake duct

35 20b to the photochromic-coating portion 7. The



5 centering rod 57a (support shaft) which has the lens 10 fixed to the end
thereof. The outer dianmeter, curvature and height of the |lens are neasured
as the centering rod 57a passes througigthe neasuring area a. As the lens 10
is placed between the | aser beam projecting portion 60 and the |aser
beamreceiving portion 10 61, i.e., placed in the neasuring area a, light is
shut out by the lens 10 enabling the length the light is shut out (or the

|l ength the light is not shutout) to be neasured. The centering rod 57a is
capabl e ophpobvahrngiardorbinggpsttapght, dems nde Hans-tredsuriing tdeylitce 48 i s

capable o pecifyin he .15 r tional. e gggft . i r
noti on of {)Pﬁemégn %r?%%hr%}éa%7§$galnn %l%ggéa}?em ng t%% ﬁ%é@&u%tﬁdug?
t hereof . lie wi et theedr dedOWwenipdr atefrer eanget 0 ThegadjldAeanai i 2B ats how to

measure the outer dianeter,of the Lens 10. First, th ntering rod 57a i s
nmoved, and®t ﬁgkﬁf’sfﬁnég Eﬁf‘a\'ﬂ/ﬁ}c@ﬁ t’zﬁ‘éoﬁl@?’cgﬁteelglagﬁ rogd%gu/ea has noved is
neasured ahoaonhment cwhentthe mock odn 7hend ehsolt§hhds erbheunst fidta InBasur i ng
area a (Fi?. 12Aﬁi.h§ﬁ5, thg cgnterigg rod 57a H§ no ed,Tagd %Qe di_ st ance
(B) whi ch2EREPEER TG PRATSTAr AEEChE084 1Y RS \hd - at YA hOhRAE” Vilen t he
end of thailefidod@ hasogthe phbtothirbaiceasdrting doed ian( A graxb th2B). The
out er diane%er.of tg% | ens 10 rekI%Png by gfbhractin% t he nmoved di stance
(A from tRESKIPEL HitSEARRRAFBYYUS Lody lapand ChEdRESTW T SHIW S Gfhasur e
t he rd1ei gh'LInOtLhé bﬁoteﬂﬁr&ﬁlicﬁcbstinbf’fﬂ)ﬂeiﬂivrﬁﬂ,thetﬂl!lifdlfmt ehﬁmgae[)mtiﬁfira [ 3
noved jntQ the neasuring area in a state where no s 10 has been fixed 30
to the endSoFaFﬁéeéeﬁPérPH&eFo&%§7§OP%ﬁ%é°§§a§@V8Fa?ﬁ§ &@Hié?#hg rod 57a
only) (Fi ghotbBhrofict-bbatipgeberatianue the light is shut out in the

di rection ﬁf hei ght is nmeasured as a reference value (3). Next, the center
of the ced Qr6|0ﬂg rod 57a is noved into the nmeasuring area a in a state where

the lens 10 is hirxed S phothehahief cbhei A§EEN b 8dsS¥éen Apgihi &d nonent ,
a value 95 T).the light is shut out in the direction of he is

t
neasur ed, t&nd ?%éef‘ﬁi ¢RnekReoshphker ehd Meves ‘?E?yuntcpebfgeﬂb‘tﬁ%lc]t hg he

ref ergnce cualrye i 6SHpbhem t Agqvehslel s - 10 he K em tQf rrfd diBs: Ofp rRASMU | N the
hei ght (T) of the lens 10 at the center thereof 5 can be arbitrarily set. If
t he nunber®dB)t ilfedasrlefe 8YGre Ot Nes adsorRd nde RCatileg d@ ©fa &R which t he

lens 10 i pahig«edelrs napkialed igvenk 636 Manh@ rmeaswaedihgy keidhtcel) of the
|l ens 10 at the center thereof. )
primer-coated lens 10 but according to a procedure reverse to
that of Figs. 21A to 21D. Next, as shown in Fig. 1, the lens
20 10 is once placed on the third intermediate product lens
temporary-placing portion 74 by the first main carrier means
62. Pins 74a are upstanded on the temporary-placing portion
74. The upstand pins 74a have the same shape as the upstand
pins 58d shown in Fig. 14. The third intermediate product lens
25 temporary-placing portion 74 is provided because of the reason
that the lens 10 that is supported at its central portion cannot
be handed from the adsorbing portion 64a of the first main
carrier means 62 over to the adsorbing portion 69a of the second
main carrier means 67. Therefore, the third intermediate
30 product lens temporary-placing portion 74 is provided, and the
bottom surface of the lens 10 is supported at the third
intermediate product lens temporary-placing portion 74 (the
same also holds true for a product lens temporary-placing
portion 72 that will be described later). The third

35 intermediate product lens temporary-placing portion 74 may or



Descri bed below is how to neasure the curvature of the 10 |lens 10. First,
the center of the centering rod 57a (support shaft) having the lens 10 fi xed
to the end thereof is noved into the mmsuring area a (Fig. 11B). Next, the
centering rod 57a is noved by a given distance (X) (X is a distance shorter
than the radius of the lens, see Fig. 12C), and the height (U of 15 the

|l ens 10 at that position is neasured (see Fig. 11C). The nunber of tines of
measuring the height (U) of the lens 10 can be arbitrarily set like the

hei ght (ThapfnohehbeasalDift mbheherhns®r thereof. The difference in the

hei ght bet Weenoiﬁgdﬁfﬂé&?ﬂr&ﬁ’{é' dé‘?xﬁfni[}? o&15h 3N, %eo%ﬁft%%

ci rcunf erence €ns vature of t | ens, are TS a/nd from
t he hei ghtpetakedfbyt peoledsngGhehabghie t(hﬁ)r®ﬁnthembdmst$®mdm¢1te leaust er

t her eof a [. 1 ref.r th Lens.
[0047] Upg%}n m% ngﬁ‘ﬁglﬁéiéﬂft% tS]ﬁ;e i%lrlt%nkwens%%g)&ccgefns 25%be br ought
to theé hefght pinshepsbandeg abl uheonhexdamstenmedhese(pmbdshmvxmen@f t he

pri mer-coating_devi c 65 and the h8t ochromﬁ g %hng deV| ce 66rl Furt her,
preset cog?f“ﬁ ré’éﬁd? Sﬁgga%r &P8ct d PFomEGE 8538185 ™ ur vat ur e
of the | epsrtabnosphie e tedrpehdtrdr enterrmedIheeppsoaUOﬂ 1m§m§ttar tbebl owi ng
out the p coati lution throu noz 2a and . the pasition to
otart bl bEPRECSAET T RIBRG B M otk PRDLARUE P itk b g EMEEIA o 808
are deter pwadctrpém her ol tiles fietstunden thercoatmagnsoselidieansanthe rom the
t hi cklbr}g of t | ens. The EhOt ochrgtpc coating solution is viscous and 35

must spFegt t%\épdcf"ﬁélS t BF9BPr QuUnferential side of the lens 46 10.
Here, the[posiigjion to start nmoving the filmto spread the photochromc
couting solut o0 15 SekeLT e Lo the valies Bel. under the cqaling
bl ow ng opbrthenpT4 fetheC@atcond main carrier means 67 receives the lens
10 (third intermediate product lens). Thereafter, the lens 10
15 1is carried to either the UV device 70 or 71 to cure the
photochromic coating. In order for the second main carrier
means 67 to receive the lens 10 from the temporary-placing
portion 74, the adsorbing portion 69%9a is arranged under the
lower surface of the center of the lens 10, and the upstand pins
20 74a of the temporary-placing portion 74 are moved up and down,
or the adsorbing portion 69a is moved up and down. In the UV
devices 70, 71, ultraviolet rays are irradiated from the UV
lamps to cure the coating on the lens 10. The UV devices 70
and 71 are constituted in the same manner, and either one UV
25 device 70 will be described below.
[0062]

In a UV unit 8a, the lens 10 is carried by the second main
carrier means 67 to the UV device 70. A stage 97 moves down
by the operation of an air cylinder 121 in the stage 1lift unit

30 120, and the lens 10 is carried by the hand-over hand 69 to the
spin shaft 97a. After the lens 10 is supported by the spin shaft
97a, the stage 97 moves up and the lens 10 is held in the
lens-holding chamber 96.

The procedure for handing the lens 10 over to the spin

35 shaft 97a (support shaft) is basically the same as the procedure



5 solution through the nozzle 82a, the position to end the blow out, the
position to start noving the filmto apply the photochrom c coating and the
position to end the noving, are deterined fromthe val ues set as the
coating conditions, outer diameter of the lens, thickness of the |ens, and
difference in 10 the height between the center of the | ens and the outernost
ci rcunference thereof. So far, the operator instructed the |Iens
diameter to the control unit of the coating apparatus by using a switch or

t he |ike. fqhiandigutithent engolvigrom ¢hei adasrPhadapRvel R rif HPOVET ®er k.

Ther ef or egn & hg, QP8R £4i ATE{RIppSM SREYRS @E\Gtrbee Fhinedt dohe ingnge$Q ceeasur ed
above serve as reference data and are used as e coatlngpcondltlons for the

pri mer - cofdi apddeqi tee 65P RIS RAEL phdt 6ERPRAT E- EB%thgoée e 66 in the steps

on the 20,dovpshtsait-EH9E8h demceAféeer theokaas 48 has hern 1@@asuned for
its shape t he upstand pins % formng the |l ens-placing portion are noved

up as Sshowhthihs gV lmsmntlae §t1§tr@9\ﬁﬁepé1rlgﬁél lemg-hohdhag Hearres S&upport ed
on the engs%ltlhseqﬁé@(gﬁﬂ& 5@@057%4Wr&tsb§fd@sl%osbrm tilk Bligs 20A,

and the lens 10 is d over to'the upstand pins 58d fromthe centering
rod 57a (suppwwrstaiddd on The mmﬁsumorh@lfat@tl1|4raaneam\r¢<érfrméraﬁ§1e62 is

noved to i s f .t he..adsqrbing rtions
64a, 64a ngf %%@Qe%g % er69%§f§?g¥i§ﬂég§ w&héklgﬁg'lg6b§%tﬁ§%
hand-overehaﬁdien,thehadéenbrhglgbnglghsmbﬂa 964&Sareihbvedtupoabeshomn in

Fi g. 0, e, S rt n ds r
Therelzi(?t eP?Qgﬁépalrllr'n |s rsothz%a)'tit@alﬁg(?l gﬂaﬁé gl ?%g u%%%t%gl}lng\%g to carry
t he hand- dueFipandic64the ihaspsuppprtonliéng 334dbavieg65our4pins 115

upstanded on the upper surface thereof is not only moved up and
down but also moved in a horizontal direction by an air cylinder
114a for turning. After the lens 10 is supported on the spin

15 shaft 97a (support shaft), the lens-support plate 114 is moved
in the horizontal direction, and the upstand pins 115 are moved
together with the lens-support plate 114 from the upper part
of the stage 97. Thereafter, the stage 97 is moved up to hold
the lens 10 in the lens-holding chamber 96. This makes it

20 possible to decrease the size of the lens-holding chamber 96.
[0063]

Thereafter, the interior of the lens-holding chamber 96
is purged with nitrogen. A nitrogen atmosphere is employed.
This is because oxygen impairs the polymerization reaction of

25 the coating solution; i.e., the coating solution cures little.
N, is maintained supplied to the lens-holding chamber 96 from
when the interior of the lens-holding chamber 96 start being
purged until when the curing of the coating is completed with
the UV ray in order to prevent an increase in the oxygen

30 concentration in the lens~holding chamber 96.

While the UV is being irradiated, an ultraviolet ray
irradiation chamber 93 and the UV device 70 are heated by the
heat of the UV lamp 95. Here, however, an exhaust duct 93c has
been connected to the ultraviolet ray irradiation chamber 93.

35 Since forced exhaust means that is not shown has been connected



During the priner-coating operation in the prinmer-coating portion 5, the
opening 13a for carry is closed with the shutter 14 shown in Fig. 23, and is
opened at the time of carrying the leng 10 in and out. Therefore, if the
hand- over 5 hand 64 noves to just before the shutter 14, the shutter 14
noves up being driven by the cylinder 15, and the opening 13a for carry is
opened. [0049] In the priner-coating device 65, the lens 10 is handed 10
over to the spin shaft 78 (support shaft) of the priner-coating device 65
fromthe adsohdi eghposti dact4930f the horstimain ctherugtragandeb2rak typica

procedure, for ‘handi ng,over w,LI. now be cribed. Fir 0 pn Fig.
22A, the hﬁ%%?b?ﬂbo%g?FW§ﬁ”%§§:Eh§68FPF%§%fﬁ% ?ﬁhgxﬁﬁ§§grgﬁ}éﬂ6§gtkgét over
t he 15 upskhadspi dsc8lE3¢!| erkrid anipgrasyds an) mnodese eimtthdei r hi ghest

poi nt and_over _the spin aft. 78 (su rt_shaft)..Referri nex to Fig.
Db the SOURFEFPGT oM hCoubt Fat FENEF ctidor pragtsFhgh] ERENEEEoR3 b

upst artd psuspBddseRefretnchgate i ghe?2t€npataenrehien hedebambe haofd t64 has
noved back, the %%ggpsggnd pinsd81d are Iowg&ed ?g tEat t he.bottom surface
of the | en82%8"g T3t Yot ad BT IR T HE Shd 6t SERECE T h EhdPET#85%Referri ng
to Fig. 24&npéuathee, ihhehopptamdrptostBid poethonepedndand the lens 10 is
supportedaggEthe spin shaft 78. Here she hand-over hand.64_.is provided with

the pair 8CaHeB} 6T G2 horei BAET AL, ' NAHeFyarst PaFtLAE18E¢snd and

subsequentubtapsiblBer ®nRAdsoThuBY PREEON B oM &t ich NGt exdpReld ng t he
|l ens 10 on the spin shaft 78 isu port shaft) receives the |l ens 10 that has
been dbat Ba1PEAYNLAE BLBRBr I9845FBing portion 64a carries the new | ens 10 of

before bei ng 30rgoafededidef 2edsutds tthd BBatRhG BhafHe A& radiatiofider the
| ens 10 has been handed over, the hand-over. hand 64 is returned back to the

first nai AheaPYi E3mpo?t ivgn W, Tt ik Wisediohy 1 ator PRSAfFic® dhgded with
the shuttgeedd. thOROIght of the UV lamp 95. The lens 10 is rotated in

order to uniformalize the UV ray while decreasing the liquid

15 pools on the peripheral edge portions of the lens 10.

Thus, in the UV devices 70 and 71, the coating on the lens
10 is cured by the irradiation with ultraviolet rays from the
UV lamp 95.
[0064]

20 While the UV is being irradiated, the ultraviolet ray
irradiation chamber 93 and the UV device 70 are heated by the
heat of the UV lamp 95. Here, however, the exhaust duct 93c
has been connected to the ultraviolet ray irradiation chamber
93. Since forced exhaust means that is not shown has been

25 connected to the exhaust duct 93¢, the hot air in the ultraviolet
ray irradiation chamber 93 is exhausted to the exterior through
the exhaust duct 93c. This suppresses an increase in the
temperature in the ultraviolet ray irradiation chamber 93,
suppresses an increase in the temperature in the chamber of the

30 coating apparatus 1, and suppresses the effect of an increased
temperature in the primer-coating portion 5 and in the
photochromic-coating portion 7 that are particularly
susceptible to heat. Thus, the coated lens having high quality
is obtained.

35 [0065]



35l n the priner-coating device 65 as shown in Fig. 14, the 48 priner
coating is effected while noving the nozzle 82a fromthe central portion of
the starting lens 10 toward the outer sei rcunferential portion 10b of the

|l ens 10 while rotating the pulse notor 79 and rotating the starting | ens 10
by drive neans 5 that is not shown. The prinmer coating solution uniformy
spreads over the whole surface of the lens 10 due to the centrifugal force
produced by the rotation of the lens 10. The spinning conditions (rotational
speed, tine, griatientther adagerio hase besmaciugeal, $peedpnar é Odépepdiuned by
taking the o r ' v L I.ght 0 hee l.ens

10i nt oconise?%%i glsl %%pg%ﬁe %ee(;fzz oﬁ@%i&&%@{@%ﬁg %\fggofnr %r%gt(ﬁfe tgltraénts?eglongort I on
of the | ensidOcdiuiemgmaerng 67 ey duiteersamier ethedentfi Abnpangi onetOlbheher eof .

So far, the, operator nfirmed the di ter. of .the |ens and_if)structed the
di anet er %?”P% _ﬁ:%?lf’se(g S efggﬁtdrgﬁle L?%'i%tecofglré)fm’[checocaoaetq gagﬁp@;{r ét’%s: "by

usi ng 5a shy tttle proddrhute keveThiest eetthatiafent gs h@d@vies 2 10h et éswelré ngbove
work. [0051] In_applying the primer coating solution o.the, lens 10, m st
gener at esTat cohdbot by b Tt bbPore bt EPp et 1ot 8 houbu B T he

pri mer - coabt hgowexi cei b6&ct sSopy candedi spdbhithpetpei opstang pOAs and the

[ptert o 91 phheo | JLAkS st Iy LRGUEKeT . S uckign P ilod Bt
meet the heh@bhg @het hens ansoddr cwd the upgsawinef pihe Ta ofaieaapodgct st can
be 10 lens temporary-placing portion 72 is the same as the method of
handing the lens 10 over onto the upstand pins 74a of the third
intermediate product lens temporary-placing portion 74, and is
not described here again.
[0066]

15 The lens 10 (product lens) on the upstand pins 72a of the
product lens temporary-placing portion 72 is received by the
second lens sub-carrier means 73 of the product lens storage
portion 9. In the second lens sub-carrier means 73, the lens
10 is supported by the lens-adsorbing portion 45c of the

20 lens-support unit 45 for sub-carrier means according to a
procedure shown in Figs. 19C, 19B and 19A. That is, the
lens-support unit 45 for sub-carrier means is passed between
the upstand pins 72a. Thereafter, the lens-adsorbing portion
45c is disposed just under the center of the lens 10 and is moved

25 up to thereby support the lens 10. After having supported the
lens 10, the lens-support unit 45 for sub-carrier means places
the lens 10 on the product lens-holding units 75, 75 according
to a procedure reverse to that of the above-mentioned first lens
sub-carrier means 31. The pins upstanded at the product lens

30 temporary-placing portion 72 correspond to the lens-placing
portion on where the product lens is to be temporary-placed at
the time of handing the lens 10 (product lens) from the second
main carrier means 67 over to the second lens sub-carrier means
73.
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25 nore effectively formed in the intake duct 134 (passage forned by the
upper cup 131 and the mddle cup 132). The m st flows as indicated by an
arrow b, and the liquid thereof is exlggusted through a priner drain 137 and
is stored in a storage tank that is not shown, while the air is exhausted

t hrough an exhaust port 30 138 by suction neans that is not shown. Thus, the
m st is exhausted out of the primer cup 100 and is prevented from adhering
again on the lens 10, making it possible to forma coating of high quality.
During the pri mdrercdatd nigeroperGtiomovad titerthe HeoBEzdrenst sdijppectiporti on 81

is arranged at .a posit.l oe[\é eréjlxg%g? aélgdég rng{itékggéeOf¥BQe i nt ake duct

134 and t %C%Eﬁhl‘rh rrf%atfhme preventing the mst from adhering on
t he upst alehgtards @lloing gpdatondhed subsedaentSapsuppoon tbe seppoating the

lens 10 will, not af fect 5[.0052] The_primers Lng.portion has been
partiti or%%?h%%ﬁ%etn%ef &ggﬁ‘pejldoe%I[Syucs%el]acfneapsgﬁ%r ec?foggsb?ﬁglggetlshseu(r)g%?ﬁer ein
becomés nepaturvée Bsnt 1wl gartiors wdketdebyehbetisacti Drdgenby aheé pheéoai r may
infiltrate theregin fromt exteriar and, therefore, .10. dust. may al so
D141 At TS TSRSt oy S E YA S (Gt (o e Co
pri mer - cosdmdy raombmen t5i § hxaugted k@ ermicakeaddcth@ ead User sefeiragckhe
anount of the aj'rr (i d, t oughzéhe i nt ake duct Oaé_fo be | arger than the
amount  of "L r18tickRd By &2 QLicEFBrPHup EheE - | st "€X het N essur e
does not bsgoieg Heviegabr thd Ant/Re tponNes -«@aib IRYoPddh @i Dy tHielahnks does
not flow into the pri nEr-coati ng partion 5 frgmthe interior_of the
appartdt usv b Pad Ahge kAR Surd ans hRGFRRE: FPIPRFECT f SPRIFSvor abl y
fl_lhovvs_ in t[le prrj}{@r;iim?ﬁig@gomrd,i m,S,ssfu_r)d 7f4|aea?f:ust72i§s%1§)geg?ﬁbm_ gilghal;;uséledi
e air entering into the rimer-coatin ortion romthe intake duc
20a shoul RE#ee d%é‘?/’e‘?]tg?:? o Elé& ng &or @t@gnfpj&ﬂapaetrhea§6i AldRype ¥8 [0053]

move up and down or remain stationary, but do not move in a
horizontal direction. Therefore, there is no probability that
15 the center of the lens 10 is deviated. However, only those
upstand pins 115 used in the UV devices 70, 71 are caused to
move horizontally to realize the device in a compact size. The
numbers of the upstand pins 58d, 81d, 6a, 88d, 74a, 72a and 115
are arbitrary if the lens 10 can be supported. To stably place
20 the lens 10, however, it is desired that the number of the pins
is three or more and, more desirably, four.
[0068]
In this embodiment, further, the primer-coating
operation can be conducted in a favorable environment without
25 affected by the temperature of the UV irradiation portions 8a
and 8b since the primer-coating portion 5 is sectionalized and,
besides, owing to the provision of the temperature-adjusting
facility 127 for adjusting the temperature of the air and of
the humidity-adjusting facility 128 for adjusting the humidity.
30 Similarly, the photochromic-coating operation can also be
conducted in a favorable environment without affected by the
temperature of the UV irradiation portions 8a and 8b since the
photochromic-coating portion 7 is sectionalized and, besides,
owing to the provision of the temperature-adjusting facility

35 127 for adjusting the temperature of the air.



In the priner-coating portion 5, it is desired that the tenperature is
maintained in a range of 20 to 23 C. and the 25 humdity is maintained in a
range of 45 to 55% Upon adjusting thegitenperature and the humdity to lie
i.n the above ranges, the priner-coating operation can be stably carried out.
The tenperature and humdity in the priner-coating portion 5 are adjusted by
pressure-feeding the air therein by using the 30 air-feed punp
(pressure-feeding device) 129 after the tenperature of the air is adjusted

t hrough the terpetatisrembdiiimenng facthexy thEy paaderhe dadbng pyrd;fiomhe air

i s adj ust r m di Ly- ag] | dair is
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the primer-co ng opération rs carri ed e conditio suited for
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pri mer cod ﬂ%tpgﬁoﬂle%%n?’f%ﬂle%rto lé“clglmsrlcyd ﬁanfnrand %1 |clgﬁess of
tﬂe EI’I mdth@o@(tmlngnﬁé{easa’dim@cbmdne Tontoml Itéddugbehk rim]:cldp:@ndad;ttigtl Rg
t he hum ie int e _ran u t he rat curin t
b or ot ng UEST SLERRF R ATEP EEREB SR ThE RF A hATHE 106 St FPafe
def ecti vep@foﬂméss winiach ,beaere fole , causea véd dedestd v éigh ra%lralqcza_,t ma;g].c IL
the t rrperaturelles out si de the aboye te eratu ra about, o of the
prod&? ARG HFEL v bERYE ?e%??@e.¥l?n?agchﬁﬂlép?y ?389“86§s&8 Y ffe above
range, 15pfacé herﬁer@bomlé 5@%pﬁgt@pp@f@du§t$ ﬁ_raylﬁfstamlbacome def ectl ve.
As descri bed above theg‘%ro'[d:ﬁ{e coat fgortl on does not. have t

fr &

air-tight but Ntthe b f“Bferf"ﬁé‘rrgoiadéélﬁtBélgaéﬁﬁé é&yt olie

W thin thepy eﬁﬁtldle;rw%r@'twtﬁrrgamgelaad yt hes et rhlﬂ@edu H¥mp AL arEhe
adj ust ed |r th |sta in 20 |s exhaustedthroug %ps of the
primer-co 3&\’(?16‘?1 B %ﬁﬂc?ﬁ?%hﬁﬁc?ﬁ'%lgﬁhﬁ%{;1PBC| | B § g Fanged in the

pri mars CO@firﬂQr-p@cﬁéthﬁ’g Portion 5, and the air sucked through the intake

ducts 20a and 20b has the same temperature and humidity
conditions. This is to simplify the structures of the devices
as described above, by conducting the photochromic-coating
operation that is not much affected by the humidity in the same

20 humidity environment that is suited for conducting the
primer-coating operation. Here, however, the intake duct 20a
of the primer-coating portion 5 may be separate from the intake
duct 20b of the photochromic-coating portion 20b, and the
temperatures and humidities may be separately set to suit for

25 the individual coating operations.
[0069]

Though the invention was described above by way of the
embodiment, it should be noted that the invention can be
variously modified or varied without departing from the

30 technical spirit of the invention, as a matter of course.

In the above embodiment, for example, the lens 10 is handed
over by fixing the height of the spin shafts 78, 85 (support
shafts). However, the lens 10 can be handed over by moving the

spin shafts 78, 85 (support shafts) up and down.



Though not diagraned, it is desired to arrange a stand-by vessel to
prevent the end of the nozzle 82a of the priner coating 25 solution
fromdrying. The stand-by vessel stores a solvent. Wen the nozzle
82a is not in operation, the end of thg nozzle 82a is dipped in the
solvent to prevent the prinmer-coating solution fromdrying or curing
The stand-by vessel is arranged within a range in which the nozzle
82a noves. 30[ 0054]claims: After the prinmer-coating operation has been
finished, the |ens 10 (first internediate product lens) is carried by

theflrst mai n carr. the drying portion 6. In this
case, thel ensDJish ﬁ?lh I’I%\ft78 (support shaft) 35 over to
the adsorbing porti 4&P@ﬁﬁtsh Ttﬁﬁlﬂng SRSESqENBASING B €dAtoggh a

procedur e opposi tlme whidhanckidesa 16:115-1|ﬁeg§1m1%1pbrtlon¥3ﬁorhﬁmhy-, the

lens 10 after hay 5‘911@ ec(ﬁa{ ?[‘;111 Jfél , & phiblei%hatifl ﬁ c?}g on the
upstand pins 81d ‘Fen aC| ] oﬁ Xt,. ¥ r’bi ng
portion 64a is a qf%ﬁm ﬁ:i'?—ﬂu I% %ffﬁamg:l%ﬂ%fea@ret he | ens
10. Thereafter, t@n@ﬁd@@@mdmﬁ lemahﬁumgslmml@mechprmlmrsupport

the lens 10. Her eoatlh@ & h@ﬂich@f)nﬁdl@ozﬁﬁi éﬂﬁ)‘ht( ﬁfof% Bﬁhﬁ& gshaft) of
e e R s T

i ntermedi ate pro@(R‘ﬁlq 2%55)0% é‘lﬁﬁﬂé Tlﬁ'@ﬂé&ﬁ igte peod-ens over
to the drying pouct bnsﬁmo&chmiwm@pom‘m (ﬁétrsplﬂeqbaresa dﬁrdnﬁéir-by the
first main carri giedi®@anyofisctabik he%ﬂ%%ﬁ‘%ﬁ‘lcgfédt fhafid f’s 6a from

t he adsorbi ng pwh} Qlﬂg A?Va%rgaaﬁcﬂéoq ggéloi]d% ﬁortlﬁt@ar ‘@HE ﬁgnegélaThe

(r:Tg\r/lglst Pgngn?nd? h#t gleodieiless wath bY tueurashyugerred mhoed
dependi ng u]Ponht Mhmmmmsoamm tofthefebyppienBr | ABre §qablne Eﬁ:s.uhn@nd?;?n;h:
nickness o heogem gy e AR G RO R 110,
$aid coating line, whetein,
neans for supporting the lens in at least any one of said
lens-measuring portion (3), primer-coating portion (5),
photochromic-coating portion (7) or UV irradiation por-
tion (8), is a support shaft for supporting the central
bottom surface portion of the lens by air suction means;

said carrier means is provided with an adsorbing portion
for supporting the central bottom surface portion of the
lens by the air suction means, and said support shaft is
surrounded by a lens-placing portion for supporting the
bottom surface of the lens other than the regions of the
lens that are supported by said support shaft and by said
adsorbing portion; and

the lens is temporary-placed on said lens-placing portion at

the time of receiving or handing over the lens between
said support shaft and said adsorbing portion, and at
least any one of said lens-p]acmc portion, support shaft
or adsorbmo portion is moved up and down so that said
lens is supported by said support shaft or by said adsorb-
ing portion.

2. The apparatus for coating lenses according to claim 1,
wherein said lens-placing portion comprises three or more
pin members upstanded surrounding said support shaft, and
the bottom surface of the lens is supported by the ends of said
three or more pin members.

dried, the |l ens



10 is carried by the first nmain carrier neans 62 to the

phot ochrom c-coating portion 7. [0055] The second internedi ate
product lens which is the lens 25 10 having the dried prinmer coating
is carried by the first nmain carrier neans 62 to the

phot ochroni c-coating portion 7. The par&dtioning wall 13 in the
prinmer-coating portion 5 has the same structure as the partitioning
wall 16 in the photochrom c-coating portion 7. Therefore, Fig. 23

oper at on. Egoégfmeﬁ%fi?ﬁ??%&ﬁ%ﬁﬁf% g‘éﬁ%gélgm&?%?%ﬁ%ﬁ?éf 14
di sposed in the parwhereshiliggheighy Oﬁ@@'ﬁﬁﬁp%'ém‘ & Y ry is
opened at the tine jehs-phicing pugtibibend exd addrbing podiopare 1PHES Bp or e, as

t he hand-over hand | v, Peivt ol hived e8¢ shldkleshut ter 14, the 35
shutter 14 noves upfﬁ@qur?‘gf rlfev%% by the cylinder 15, and the 52

opening 13a for carry, Theappmetis for coatih ngesrscaOLE e 1,
I nt ermedi ate product, |. : ] f | fon 64a
product Jﬁgfégrssg %ﬁ@i%g&%s af@ghwa%d AOFAAbADIROS bi

of the first main c .over to.the spi.n shaft 85 (support
shaft) of the 5 phonoehashinglasanlp¢EsBerfIcEdS B’@V?q%dl??f'eteglé’%al anner as
recei ving and handi 4LifY e e theesn 10 tlietimeenharhtheddsoibionde portion |
devi co. 65 deser | bedSGiYy( PAPLRERRL R e calfriiedEaEeald 10,
here again in det ailéns-placing portion suppots the bottom surface of the Jexs

other than the region of the lens supported by said adsorbing

portion of said carrier means.

5. The apparatus for coating lenses according to claim 1,
wherein said carrier means is provided with two adsorbing
portions, the one adsorbing portion receiving the lens sup-
ported by said support shait via said lens-placing portion and
{he other adsorbing portion handing the lens supported by
said adsorbing portion over to said support shaft.

6, The coating apparatus according to claim 1, wherein said
Jens-measuring portion (3) is provided with a lens-mea suring
sensor for detecting the height of the central portion of the
lens, said photochromic-coating portion js provided with 2
sensor for detecting the height of the end of a nozzle of a
container {hat feeds {he photochromic coating solution, and
the distance between the end of said nozzle and the central
portion of the Jens is adjustableto a predetermined gap.

7. The apparatus for coating lenses according fo claim 1,
wherein: :

said UV irradiation portion (8)is provided with the support

shaft for supporting the central bottom surface portion of
the third intermediate product lens by the air suction
means, and a lens-holding chamber (96) that can be
purged with nitrogen for irradiating the third intermedi-
ate product supported by said support shaft with ultra-

violet rays;



10l n the photochrom c-coating device 66 as shown in Fig. 15, the
nozzle 89a of the barrel 89 is arranged on the central portion of the
| ens 10 (second internediate product lens), and a flexible film91
conprising a plastic filmsuch as PET fjIlmfor spreading the coating
solution is noved straight fromthe 15 tentral portion of the |lens 10
to the outer circunferential portion 10b thereof to spread the
coating solution. The noving position of the film90 fromthe central

pﬁrtio? of Ei he Iensthé(tah@eﬁ1mea1wf@rco@1bépiugftﬁé@éﬁsit@lsaﬂpmi’%&algb g
t hereof is determ nedy; i angt er., hei ght an
20 curvature of the ﬁ%é‘ﬂ@ﬁﬁggfg{ﬁe@agp%‘#}gdg(ikgfhrﬁ)ﬁs%ﬁpﬁﬂh%é’\?%e 48.
Here, it is desired t®nossupporpngtie ¢ankesl bptiom susfaoe podrontdle si de
surfaces of the |ens ti®ldng hyrbeeait suctienagdéesi on of the photochronic
coating solution. [ ERg.Lh hat ochrom c-coating. operati on,
it is desired that Sgﬁ%%’}?ﬁ éﬁéﬁgbtmyl%gabxg]gezﬁgs-gggn&gp@ Dharrel 89
is positioned in a rajeuppentdbebattgersurfignodthe Jensmthenthan the
particularly, 1 0.2 (Eg’fblfl[ﬁmetléﬁs oaed hat s i on of
the lens 10. The rearﬁ%' )%Iab (gieﬁ%tﬂipbed bglsgfgﬁggggkggﬁgﬁteﬁg coating
solution in a predetg 4@3 i%ﬂ '_th}r)’taﬁfin.a predet erm ned period of
time through a noz2f Heofimg ofrmaceiviigaorshanding beethedensibetween (1 i near
vel ocity) of the coatiidgupsdrithafoafesaragsoBai sHbY, eqates than

vehoctty o ner easelnstnlRgEs S:ATE Fos' MatRE dbsin dlietke or red
coating. Though not auyone of said lens-placing portion, support shaft or
adsorbing portion is moved up and down so that said lens
18 supported by said support shaft or by said adsorbing
portion, and after said lens is supported by said support
shaft, said lens-placing portion is moved in a horizontal
direction from under the lens and is arranged being
separated away from said lens-holding chamber.
8. The apparatus for coating lenses according to claim 1,
wherein: ,
said primer-coating portion (5) is provided with said sup-
port shaft and said lens-placing portion, includes an
intake duct (134) having an intake port for taking in the
primer coating solution in the form of liquid or mist
scattered at the time of coating, and has an adhesion-
preventing member for preventing the primer coating
solution from adhering on said lens-placing portion;
said intake duct (134) includes an upper cup (131) near the
circumferential edge of the Jens having a center opening
(131a) at a position higher than the lens, and a middle
cup (132) near the circumferential edge of the lens hav-
ing a center opening (1324) at a position lower than the
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lens and maintaining a distance from said upper cup,
said intake duct (134) having a exhaust port for exhaust-
ing the primer coating solution in the form of liquid or
mist to the exterior;

the intake port of said intake duct (134) is formed by the
center opening (131a) of said upper Cup (131) and by
the center opening (1324) of said middle cup (132); and

said adhesion-preventing member has an upper end near
the circumferential edge of said center opening (132a)
of said middle cup (132), and includes a cylindrical
member which surrounds at Jeast the upper end side of
said lens-placing portion. '

9. The apparatus for coating lenses according to claim 1,
wherein a starting lens-feeding portion (2) is arranged at a
position upstream of said coating line, said starting lens-
feeding portion (2) having:

starting lens-holding units (22} in which a plurality of
starting lenses are arranged straight in the horizontal
direction and/or in the up-and-down direction;

a lens-adsorbing portion (45¢) for supporting the bottom
surface of said starting lens held in said starting lens-
holding units by the suction of the air;

a moving mechanism for moving said lens- adsorbmﬂ POI-
tion (45¢) back and forth, right and left, and up and
down; and

a first lens sub-carrier means (31) for carrying the starting
lenses from the starting lens-holding umits (22) to said
lens-measuring portion (3).

10. The apparatus for coating lenses accordmor to claim 9,
wherein said starting Jens-holding unit (22) has, formed
therein, a plurality of stepped starting lens-placing portions
(25) in concentric having diameters increasing upward, an
open portion is formed in the central portions of said plurality
of starting lens-placing portions and in a portion of said
lens-placing portion on the side of said first lens sub-carrier
means (31) enabling said lens-adsorbing portion (45¢) to pass
through, and the lens is placed on said stepped portion.
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11. The apparatus for coating lenses according to claim 1,
wherein a product lens storage portion (9) is arranged at a
position downstream of said coating line, said product lens
storage portion (9} having:

product lens-holding units {(75) in which a plurality of

product lenses are arvanged straight in the horizontal
direction and/or in the up-and-down direction;
a lens-adsorbing portion {45¢) for supporting the bottom
snrface of the product lens by the suction of the air; N

a moving mechanism for moving said lens-adsorbing por-
tion (45¢) back and forth, right and left, and up and
down; and

a second lens means (73) for carrying the product lenses

from said coating line to said product lens-holding units
(75).

12. The apparatus for coating lenses according to claim 11,
wherein said product lens-holding unit (75) has, formed
therein, a plurality of stepped product lens-placing portions
(754} in concentric having diameters increasing upward, an
open portionis formed in the central portions of said plurality
of product lens-placing portions and in a portion of said
lens-placing portion on the side of said second lens sub-
carrier means (73) enabling said lens-adsorbing portion (45¢)
to pass {lrough, and the lens is placed on said stepped portion.

13. The apparatus for coating lenses according to claim 1,
wherein said photochromic-coating portion (7) is partitioned,
and temperature-adjusting means is provided therein to adjust
the temperature in said photochromic-coating portion (7).

14. The apparatus for coating lenses according {o claim 1,
wherein said primer-coating portion (5) is partilioned, and
temperature-adjusting means and humidity-adjusting means
are provided therein to adjust the temperature and humidity in
said primer-coating portion (5).

15. The apparatus for coating lenses according to claim 1,
wherein said UV irradiation portien (8) is parfitioned, and an
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exhaust duct (93¢) is provided therein to exhaust the airin said
UV irradiation portion (8) fo the exterior of said apparatus
body.

16. The apparatus for coating lenses according to claim 1,
wherein said primer-coating portion (5) and said photoclhro-
mic-coating portion (7) are provided with intake ducts (20a,
205) which are arranged via filters (194, 195).





