- 1 - Description Renoval Method and Renoval Apparatus for Entrained Air in
Coati.ng Fluid 5 Technical Field This invention relates to a nethod for
renoving air entrained in a coating fluid stored in a container called a
coating unit, and a renoval apparatus for use in its renoval. 10 Background
Art Among materials which change in color when exposed to light is a

phot ochrom ¢ material. The photochroﬁiéléhbstance has the property that its
structure reversibly changes 15 according to the presence or absence of
ultraviol et radiation to change iYfSPsbripti™®n spectrum This property
results from the nature that when an isoner is irradiated with light of a
particul ar wavel ength, the single chem cal substance, under the action of

li ght, reversi bl hepevabdéathnd iavhBemeaalngPRazatupf f@F &t Ehiddtiish
spectrum e SINN pfferent isomer is restored to the color of the
ori gi nal iggn%§gg¥hheg?uggr light of a different wavel ength. Photochrom c
spectacd es utilize the above nature of the photochromc material for

| enses. | n_an outd?o .envi ronment 25 exposed to |ight including ultraviolet
radi ati on, T§GBALSE s%ﬁ??&ht, the lenses are rapidly colored to function as

sungl asses. | n anhisdeAteRBYbhORERAte¥ tHOHt MEXROGUESTt Bemb §hY, atihe | enses
fade to function as ordinary transparent spectacles. 30 Known nethods for
produci ng 8NFEAINREViAgapRebERT ot #1d pP e V1T | GRIE- LN I56d 1 d a

cont i ng 11 0Pa Re e B R R L O s ot S e oat  ng
fluid 1G4 n a nmononer, and polynerizing the solution to obtain a
Background Art
Bmong materials which change in color when exposed to
light is a photochromic material. The photochromic substance
has the property that its structure reversibly changes

15 according to the presence or absence of ultraviolet radiation
to change in absorption spectrum. This property results from
the nature that when an isomer is irradiated with light of a
particular wavelength, the single chemical substance, under
the action of light, reversibly produces an isomer having a

20 different absorption spectrum. The resulting different
isomer is restored to the color of the original isomer by heat
or light of a different wavelength.

Photochromic spectacles utilize the above nature of the
photochromic material for lenses. 1In an outdoor environment

25 exposed to light including ultraviolet radiation, such as
sunlight, the lenses are rapidly colored to function as
sunglasses. In an indoor environment without exposure to
light, the lenses fade to function as ordinary transparent
spectacles.

30 Known methods for producing a lens having photochromic
property include a method of impregnating the surface of a
non-photochromic lens with a photochromic coating fluid; a
method which comprises dissolving a photochromic coating fluid
in a monomer, and polymerizing the solution to obtain a

35 photochromic lens directly; and a method comprising providing



35 photochromic lens directly; and a nethod conprising providing 2 a |ayer
havi ng photochrom c property on the surface of a lens wth the use of a
coating agent containing a photochrom c conpound (namely, a coating nethod)
.~An apparatus for formng a |ayer having photochrom c property on a | ens
by the coating 5 nethod is disclosed. Ln the above-described coating

met hod, when the photochromic coating fluid is supplied onto the lens, the

photochromc_fluid is, ejected fromthe nozzle of vesse cont ai hi ng t he
phot ochr omacl?VﬁFg‘Q%l‘E%é’(i‘ﬁE"fcé’Eé’"ch PREPFELY 90 t(ta}be ot %%83&&&? ayer on
the surfacegieh the heRsor Howewenngt Reepholoskhamiagf lauiphdtashricaEesity, so
that if air is entrained in the fluid, air bubbles are forned in  the

resul ting €oaPONgd tyaRelThe Fe2%ied 8F e vesBBIARRAT Prsy faEL WA check
val ve for pgr fxgeymv{ﬁ '}ﬂ‘lcpcrdo(fﬁ'd?rﬂ-c Hfoi@grtt | Sn PSR ALY TRY Aating

incorporated 1n the nozzl'e at the sta I Operation, thus requiring that
air in %hemethode ilse digicdoisadged out si de before start of the operation. For

this purpose, aiLr rge,of the nozzle i 2rfo Si h oati ng
fluid. This pose ntﬁgep?SBVSnQSFC5léF§aF%8§géﬁdﬁggg8g'bggghsgh%o t he

phot ochr onipt oftlodihd oimd cexjpantsinge £ 1THe Arsesapp liikdemniten thas lkean ateonpl i shed
inthe ligh of _such circuynstances. It is an _object aqf the invention to

provi de a P St d WA it FaieTd@daitt ot tg‘ecélé’tziz RdzA 2555 a

coating appandayhingnenbepRyabcABENPE ANEkd ke &oRt kNg fdecappatié Usenkabl e to
forman uni form photochrom c coating film w thout voids and thickness

unevenh@ss tol fogdhiRe @OBGHNE tha iee Opr EdentSUrARERt i0dn theedi®®dl-ogi es  such as
2000- 334369 ConcarRENG i F e A aa T Ie ar o J6 e an eoat oy prar Aty of
| enses contiifnadusliy, enheatieednahoghe féstdi badribublhbasesre Unexeed ned Pat ent
Publ i cation 0. , 29097912853 16 GRVAN9 ¥hEN,80,7BP3EALHE GQuLRRed W th an
provided with a check valve for preventing fluid dripping. 1In
15 this case, air may be incorporated in the nozzle at the start
of operation, thus requiring that air in the nozzle be
discharged outside before start of the operation. For this
purpose, air purge of the nozzle is performed using the coating
fluid. This poses the problem of a great expenditure, because
20 the photochromic fluid is expensive.
The present invention has been accomplished in the light
of such circumstances. It is an object of the invention to
provide a removal method for entrained air in a coating nozzle,
and a coating apparatus, the removal method and the coating
25 apparatus unable to form an uniform photochromic coating film
without voids and thickness unevenness.
In connection with the present invention, technologies
such as the technology described in Japanese Unexamined Patent
Publication No. 2000-334369 concerning with an apparatus which
30 can coat a plurality of lenses continuously, the technology
described in Japanese Unexamined Patent Publication No.
2005-013873 concerning with an apparatus equipped with an
auxiliary mechanism for spreading a coating fluid on a lens

with the use of a flexible film, and the technology described
35 in Japanese Unexamined Patent Publication No. 2005-218994



auxi liary mechanismfor spreading a coating fluid on a lens wth the use of
a flexible film and the technol ogy described 35 in Japanese Unexam ned

Pat ent Publication No. 2005-218994 3 concerning with an apparatus which
adjusts the rotational state of a lens according to the shape of the |ens
or the viscosity of a coating fluid ars available. 5 Disclosure of the

I nvention The nmethod for renoving air froma coating fluid containing

entrai ned air accqrdin o) the res i nventi on er nafter referred to
as the remPRCSEMRGIY 35 ﬁé& uﬁ PhdEto PG %F %nvention)

conpri si ng stthe eStogps 1&sofacdo%blmrgert@r ithg &he@at 0Ty tii tlecmmam Iy a
cylindrical A vessel storing the coatlcﬂ fluid and a check valve for

prevent i ng H&GRSAItYwWOdF & Keatdad fd Widuied e GvieddEHG with the vessel; 15
(B) plugging an outlet of the coating fluid existing downstream of the
check valve; and (C) rotating the coating unit on an axis of the vessel and
orbiting tﬁé&@iﬂﬂmﬁg|9ﬂ1thﬂ1LmWQahﬂmmlon axi s sinultaneously whereby

ntroducing the ggal hagpbluid Laciiae2aiehasinal Keardiacharging air

resided inside of thec eck val v thé vessel urther renovi ng
ai r incor paratted nimg bh&r@d@b@hgltlacdotdmngthe thatpngséhui thvémt 1 dme

t b d_ab th t d t he st A
Purthor carl ESORAT Gt GELCERBN (o5 NaJA & TGr2d) BEEPRY TRb CURTHG A ui d

connect i ng aairt bcbbed@hgc{sovamaq;résbrwqmv@n@am thapplidgagnghéenst &es st ep
(B) is carried out by plugging an outlet of the ejection nozzle, and the
coatinb f1@fd is introduced into the check valve and the ej ection nozzl e,

and the air ingide hepehanl Kakyarand Uhe Sotrisiside e paealdan nozzl e
are di scharged toward Phe vessel in the st epdag' Meanwhi I'e, the air inside
t he ej ecti oif¢asgzdzIsdoring the coating flu1d and a check valve for
preventing back-flow of the coating fluid connecting with the
vessel;
15 (B) plugging an outlet of the coating fluid existing
downstream of the check valve; and
(C) rotating the coating unit on an axis of the vessel
and orbiting the coating unit on a revolution axis
simultaneously whereby introducing the coating fluid into the
20 check valve, discharging air resided inside of the check valve
toward the vessel, and further removing air incorporated in
the coating fluid from the coating fluid.
In the present invention described above, the coating
unit prepared in the step(A) further can contain an ejection
25 nozzle for ejecting the coating fluid connecting with the check
valve. In such a case, the plugging in the step(B) is carried
out by plugging an outlet of the ejection nozzle, and the
coating fluid is introduced into the check valve and the
ejection nozzle, and the air inside the check valve and the
30 air inside the ejection nozzle are discharged toward the vessel
in the step(C). Meanwhile, the air inside the ejection nozzle
is not discharged when the deaeration was carried out using
the coating unit without the ejection nozzle and the ejection
nozzle was loaded after the deaeration.

35 In the present invention, the rotational speed of



is not discharged when the deaeration was carried out using the coating
unit without the ejection nozzle and the ejection nozzle was |oaded after
the deaeration. 35 In the present invention, the rotational speed of 4
revolution of the coating unit is preferably set such that the speed in the
| ate stage of a rotating operation is rﬁndered hi gher than the speed in the
early stage of the rotating operation.*5 In the present invention, the

coating fluid can be a hot ochrom c coating fluid.to be coate n the
surface of redjpddttd@rest SP&tdPS YBhpariP §fF6Pgéﬁt?%Fﬁ%H§tha nt3€ coat i ng

fluid accorgidag tig, the RLeseRtaigevent hoRothei fhNapeeatichelsetenddré@ as the
renoval apparatus for entrained air or deaeration apparatus of the present

i nvent i on) Ndehet &g thesiskeathildh theaeadtatstasge £ dthet it abdng and al so

can orbit (gkéfafﬁdﬂj on axis, and a coating unit conprising a cylindrical
vessel accommodating a coating fluid inside, a check valve for 15
prevent bng back- flnowhef priesendatinygntivnd chenecritiga Hduigesse bend a | i d

for pluggin utl et of the ti.ng .flyjid i Sti wnsifEam o t he
check val vé’;%oﬁoec(r%eioﬁneit%ecorao an[qc(;ﬁdalgllgstqbﬁengc e%ﬂcea ed&g t\(/i\nloet h rlrespectgft o the
revol uti on speéctadigsnvardly and downwardly in a circunferential 20 direction

Che’ casi ng det achRB FreE ERARIALS (1 Fof NG C6H (41g Of £ FOaa0d e

bel ow, and riie 68abkAInYNJ t REIPIE Jlftal Be D1 bHE NeQledlnadt caXi Sf @Rgedei NY
orbit on the revolution axis sinmultaneously with the 25 casing, to
di schatfe &9 asedhgedemeyicde apParREUShECK FRIVRINEAWALE PRedSRRERT 10BN

further to fo/mve &l lod RREMPPESLAE 1dved fifo PP fddy . JQ%@O@M@H fluid
used in the present invention can be a photochromc coating flfuid to be
coat ed on tdan gotRieeonfa rotation axis and also can orbit on revolution
axis, and a coating unit comprising a cylindrical vessel
accommodating a coating fluid inside, a check valve for
15 preventing back-flow of the coating fluid connecting the
vessel and a lid for plugging an outlet of the coating fluid
existing downstream of the check valve; wherein
the rotation axis being located, with respect to the
revolution axis, outwardly and downwardly in a circumferential
20 direction of an orbital on the revolution axis,
the coating unit being supported by the casing detachably
such that the 1lid of the coating unit is located below, and
the coating unit being rotated on the rotation axis and
being orbit on the revolution axis simultaneously with the
25 casing, to discharge air resided inside of the check valve
toward the vessel, and further to remove air incorporated in
the coating fluid.
The coating fluid used in the present invention can be
a photochromic coating fluid to be coated on the surface of
30 spectacles.
In the present invention, a flange facing outward can
be formed on the periphery of the vessel, and the flange can

be detachably mounted on the casing.

35 Brief Description of the Drawings



30 spectacles. In the present invention, a flange facing outward can be
formed on the periphery of the vessel, and the flange can be detachably
nounted on the casing. 35 Brief Description of the Drawings 5 Fig. 1 is a
pl an view of a photochronic coating apparatus described in an enbodi ment of
the present invention. Fig. 2 is a front view of the photochrom c coating
apparatus of Fig. 1. 5 Fig. 3is a Iongltudlnal (in the up-and-down

direction; the me .appl.i her.ei naf.t er |onal vi ew of Support
devi ce 1 the pHotBoR DaLo oA IRy Qb mPheReChr SitG 4ttt aBparaty¥ PON
view of a deatrﬂbeunih stppabbddeenteofi thehprphehochnoentionati ng apparat us

of Fig. 1. 10 Fi e view of the coatjin nit support.device of
Fig. 2 Fig. 6 |§l% I%nbﬁt%d FAPt sEEEY on It@?eﬂp%gouhE%%}?ﬁ O3hit9 support ed

by the phohpghreris &earigy apparatus of Fig. 4. Fig. 7Ais a |ongitudinal
sectional view, before 15 deaeration, of a fluid dﬁgfcfreventln valve (the
check valve) notided id ?HeERAidudimalof Lantbatyrsta Sd&ETd Wit of

Fig. 6. FigheBidsapp h@@glﬁélpéméfts@ﬁ ISRl oHAW i Bl o feReiRidpe of the
fluid drip preventlng val ve. Fig. is a schematic view of a renmdva

appar at us deviaecéndthg pbothehEQm@dlﬁeatlog ahéapaégenpfuﬁventﬂon Fig 9

> 2 sectional view of 3 8t ALsyl ity el Yhecseshl gy Lol L0

supported by the casing. an V|em1 el ght neasurlng
sensor |nlhhEhphphotbcbnbmlcoabangngppppatasusfoElgigl 125 Fig. 11 is a
side view of the_|en g (ﬂgasurin ensor_, .of Fi 12 is a plan

view df’ a coating9il ity © goaﬁWeuBgBt%W%#gecdﬁ% ng
apparatus ef Fig. 4.

Fig. 6 is a longitudinal sectional view of a coating unit
supported by the photochromic coating apparatus of Fig. 4.
Fig. 7A is a longitudinal sectional view, before
15 deaeration, of a fluid drip preventing valve (the check valve)
mounted in the vicinity of an outlet of the coating unit of
Fig. 6. Fig. 7B is a longitudinal sectional view, after
deaeration, of the fluid drip preventing valve.
Fig. 8 is a schematic view of a removal apparatus
20 according to the embodiment of the present invention.
Fig. 9 is a sectional view of a state in which the coating
unit of Fig. 6 is supported by the casing.
Fig. 10 is a plan view of a lens height measuring sensor
in the photochromic coating apparatus of Fig. 1.
25 Fig. 11 is a side view of the lens height measuring sensor
of Fig. 10.
Fig. 12 is a plan view of a coating film uniformizing
device in the photochromic coating apparatus of Fig. 1.
Fig. 13 is a plan view of the coating film uniformizing
30 device of Fig. 12.
Fig. 14 is a side view of a UV device in the photochromic
coating apparatus of Fig. 1.
Fig. 15 is an enlarged side view of the UV device of Fig.
14.

35 Fig. 16 is a plan view of amovable fluid receiving device



Fig. 13 is a plan view of the coating filmuniformzing 30 device of Fig.
12. Fig. 14 is a side view of a UV device in the photochrom c coating
apparatus of Fig. 1. Fig. 15 is an enlarged side view of the UV device of
Fig. 14. 35 Fig. 16 is a plan view of a novable fluid receiving device - 6
in the photochrom c coating apparatus_ Fig. 1. Fig. 17 is a side view of
the novable fluid receiving device of Fig. 16. Fig. 18 is a flowhart of

t he coating_a r . .5 Fi LS tignal view of a state
in which t%g Eggg b8§8%ﬂgﬂ@lFeﬁéggznﬁeéga?%geaktﬁ%lgggf ?fght fromthe | ens
hei ght measurinBigensorishmwnide Few dD.thHE gnovidB ¢ f lavighbatdasmiatingsi ew f or
iIIustratigthog/tg %§ad te the edge position of the 10 |lens. Best Mode for
Carrying Qi the Phvention An enbodi ment of a renpval nethod for entrained
air in a coatinpiglulg®l accorfliowchart hef prieserdat inerdpparatidd fimwa 15 be
descriﬁfdnxﬁth reference to the acconpanying drawings. Figs. 1 and 2 show a
phot ocht oni-€"Eoat i ng apparatus for coating a photochronmic fluid onto a |ens

under automatic pe@ntogl i s Bheed©WsiaBivdewdd f hha ot aciHiA eheoadidh:
apparatus in Fig. 1 is the front side of the apparatus (in the Y-axis 20
di recti on) of &g kens disgheasyrpdf vishdesir tHiopparat bhei kens haimhy at er al

direction {Xaxk$ngi 5EAELPNShoMnPRAL PERT OTHC GORS | NMPRATAld-+li dias) a | ens
support device 3, "a coating unit support device 4, a lens height nmeasuring
sensor 6, diewafongi¥iushuatiiroy hiox hg Head cleo Theaeggepodetier 8f Wl a
novabl g, f | Eﬂ receiving device 9 provided on a base stand 2. As shown in
Fig. 3, the I'ens support device 3 is provided

Best Mode for Carrying Out the Invention

An embodiment of a removal method for entrained air in

a coating fluid according to the present invention will now
15 Dbe described with reference to the accompanying drawings.

Figs. 1 and 2 show a photochromic coating apparatus for
coating a photochromic fluid onto a lens under automatic
control. The lower side of the photochromic coating apparatus
in Fig. 1 is the front side of the apparatus (in the Y-axis

20 direction), and the right-to-left side of the apparatus is in
the lateral direction (X-axis direction).

A photochromic coating apparatus 1 has a lens support
device 3, a coating unit support device 4, a lens height
measuring sensor 6, a coating film uniformizing device 7, a

25 UV device 8, and a movable fluid receiving device 9 provided
on a base stand 2.

As shown in Fig. 3, the lens support device 3 is provided
in a nearly central portion of the base stand 2, and has a
circular pedestal 31 formed to protrude upward from the base

30 stand 2. A guide member 32 is provided inwardly of the base
stand 2, and a Z-axis ball screw 33 having an axis pointing
in the up-and-down (vertical) direction is provided on the
guide member 32. The Z-axis ball screw 33 has an upper end
portion rotatably mounted on the guide member 32, and a lower

35 end portion mounted on a servo motor 34. A Z-axis ball nut



in a nearl

y central portion of the base stand 2, and has a circular

pedestal 31 formed to protrude upward fromthe base 30 stand 2. A guide
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an axis pointing in the up-and-down (vertical) direction is
n the guide menber 32. The Zaxis ball screw 33 has an upper end

tatably nounted on the guide nenber 32, and a | ower 35 end
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changed, about
is pé%vided on the base stand 2, and a slide block 12 is fitted

onto the slide table 11 to be slidable in the lateral direction
of the photochromic coating apparatus 1. The slide block 12
is slidable by a rodless cylinder, and the rodless cylinder
of the air type, chain type, magnet type, slit type, or wire
type can be applied (the same is true of rodless cylinders to
follow).

A support arm 13 extending toward the front side of the
base stand 2 is mounted on an upper end portion of the slide
block 12 erected upward, and a coating unit 21 is supported
by the support arm 13. The support arm 13 is mounted such that
the support angle of the coating unit 21 can be changed about
a pivot shaft 14 as an axis. That is, as shown in Fig. 4, the

support arm 13 can support the coating unit 21 in an upright

posture, or inan inclined state as indicated by imaginary lines.

The coating unit 21 can be moved to directly above the center
of a lens 10 by the lateral slide of the slide block 12 on the
air slide table 11.

As shown in Fig. 6, the coating unit 21 is equipped with
a vessel 22, a check valve (a fluid drip preventing valve) 23,
and a nozzle 24. A coating fluid is contained in the vessel

22, the upper end of the check valve 23 is detachably connected



a pivot shaft 14 as an axis. That is, as shown in Fig. 4, the support arm

13 can support the coating unit 21 in an upright posture, or in an inclined
state as indicated by inmaginary lines. The coating unit 21 can be noved to
directly above the center 30 of a lens 10 by the lateral slide of the slide
bl ock 12 on the air slide table 11. Asgshown in Fig. 6, the coating unit 21

is equipped with a vessel a check valve (a fluid drip preventing val ve)
23, and a pozz | [ ai ng t sel 22, the
upper end 05 %h%ggﬁ 88 gg ?égdg?gg ?% cgngegﬂgdH§Z%gg a4lgaer

portion ofdehechebtglcdﬂneemmbtm@tﬂnzjkBMZAemg Odetheh@m¢chohhe£ﬂéﬂ to the
| oner end of the,ch ck vaIv o] 25 he e val ve
23 has a first S%| %&g%g%m% orY%ZIS\gplSn&? TS u‘f)ale‘}rAé 5735“2% efgornsﬁééct ed to
5 the vessehal2s daainatge pblatfﬁiireQmehl bos A}ipeat enidsstdatesnnanded & second
smal | - ane er or 23c, at the d|n end s r_eof val ve, seat
23d, ret %L%%g Feadd 9 gﬁrﬁéoé‘n rﬁ%thsCﬁ?é‘B sédidis

formed at Ehgeb@ﬂﬂdé‘rﬁé{lb%ﬂ\@ﬁ@teihpoftf[@ﬁl sl dt di ledreleedd poy tdran sAzke and the
| arge-di aneter 10 portion 23b. A valve ball 25 of a spherical shape is

di sposed fRetgeft aryerai vheteat potdi o op,2 Wr&%rﬁrr}%@“%rilsﬂdl%sed in
a conpressgdcftAat sntzﬁlflﬁgﬁlyaels\@s\@a baklf et i §8GHBer~°HB9évJeéH anet er

portion 23c. A plunger i s di sposed inside the vessel 22, when 15 a
conpr essi ohhgoﬁrLCét(qulbo@n@mfe@rt@ompng&@bamdrﬁdsetaslaergel-&e}eﬁmqtrﬁer pl unger
27 pr g t gl g seat
23d an \li/lg \8/él : U!a?vgo%gpfrbrrgaﬁﬁe%{aép eer %gfe éﬂes urgogd

agai nst t henvtahe/daat@@t dZ&@etley pbetspm?@a,zenﬁoa rasmrrag 2 6t he dilsgpw sEd t he
coating fluid fromgg)t no zl.e 2& tovard the ves flfg% the oth r hand,
when the vEIYEBRA s%qeg 6?85%%% Th Vggbom i t4ie 2Pr tB° 61 ‘f% spring
26, the fl ewa0fl-themeeati pgrtighd2Beom t he vessel 22 toward the nozzle 24
's alloved. A plunger 27 is disposed inside the vessel 22, and when
15 a compression source (N2) connected to piping 22b imposes a
load, the plunger 27 presses the coating fluid to open the valve
composed of the valve seat 23d and the valve ball 25. 1In this
manner, the valve ball 25 is urged against the valve seat 23d
by the spring 26 to restrain the flow of the coating fluid from
20 the nozzle 24 toward the vessel 22. On the other hand, when
the valve ball 25 is pressed in opposition to the force of the
spring 26, the flow of the coating fluid from the vessel 22
toward the nozzle 24 is allowed.
An explanation will be offered for a removal apparatus
25 15 according to the present invention for removing air (air
bubbles) contained in the coating fluid accommodated in the
coating unit 21.
The removal apparatus 15 shown in Fig. 8 is provided
separately from the photochromic coating apparatus 1. Before
30 the coating unit 21 is set in the coating unit support device
4, deaeration treatment is performed by the removal apparatus
15. The removal apparatus 15 is provided with a rotating body
16, and the rotating body 16 can be rotated on an axis of
rotation (a revolution axis) 17. A casing 28 for supporting

35 the coating unit 21, as shown in Fig. 9, is arranged at a



An explanation will be offered for a renoval apparatus 25 15 according to
the present invention for renoving air (air bubbles) contained in the
coating fluid accormmpdated in the coating unit 21. The renoval apparatus 15
shown in Fig. 8 is provided separately fromthe photochrom c coating
apparatus 1. Before 30 the coating unig 21 is set in the coating unit
support device 4, deaeration treatnent 1s perfornmed by the renpval apparatus

15. The r . app j Vi i r I NG, By , and the
rotating g%%%laﬁ%&gaﬁéﬁ&rsoﬁg?dé?%% éallén'%% \gg%]& Haer o]{)éat?altﬂolﬁgia reX/o]ljf’S'ti %n axi s)
17. A casimgl@@&eaod sstippoeti hy B85 eantgadogbirig onnpf e @&ssigpwd,i anki g. 9,
is arranged at a.9 Qsi.ti re e fro ent f. t r.ot-at i body 16.
A hole 28% ¢ SR ulnﬁ%aﬁgecn nf§% %%??%%Q(f; %% uenee(’:eacgilrrllgpgﬁ,hoalflédlz%tghe

coati ng unin aihudar besdepachabhy? gipuid €drimed ba hbéen@Bar sArfarmuwlifar boss

portion 28b is forned _on the u r surface of, 5 the casing 28 ove the hole
28a, and atrﬂ%ﬁt?e?lrt%glgi ﬂaofﬁatﬁgeh?fﬁr?@éad 6% Ret hlalggrﬁbar“(g‘fjorhg%%t? BY screws
29. The 1 uhbgite®aski i 233s$ SpdPUbLI2 810 BYPPELsHst he. f reenhaaibarg of the
vessel 22 of the coating unit 21 by making contact with the perlggery of

e

the vesselP22Kiden2ihel 2OBPIRECANtE 2UPPECFOL Bhedf 1O°BheEhengeftby
appar atus dosse 97 14 Na ) A9t ISl 4N N0 byTRAMRY dohtdlctPesen ahel ne

bott om of | e 28a into which® the coati'ng unit” 21 is inserted. The
coati ng unpernhényg ainthgi vegaet dZawhen bikeHoatsing weliitnéd is ropated

coating any SAEEHANAL Bl S T A g o S o TR ng boay
16, whil e mateppel ipodiisposedf athehe datttngn wii th2lho$ed? §acitrgrd whnvienhd t he
upper side of the. axis of ?tation the revolution axis) 17 of the rotating
body 16. Tha®efedtidh ‘ﬁ%ﬂl% Zﬁslénﬁ%’ég?ﬂed at a leading end 20 portion of
the coating unitTRd, cengingg [ugh 2420 i lsasoamt £¢i on(at hetatibetavisi hegej ecti on
nozzle 24'inclined in the up-and-down direction within the casing 28.
15 A lower portion of the coating unit 21 is directed toward the
outer periphery of the rotating body 16, while an upper portion
of the coating unit 21 is directed toward the upper side of
the axis of rotation (the revolution axis) 17 of the rotating
body 16. The ejection nozzle 24 is provided at a leading end
20 portion of the coating unit 21, and a 1lid 24a is mounted on
the outlet of the ejection nozzle 24,
The casing 28 is adapted to be rotated by a drive motor
19 on the axis (the rotation axis) 18 together with the coating
unit 21. The rotating body 16 is arranged to be rotated or
25 orbited by a drive motor 20 on the axis of rotation (the
revolution axis) 17. The coating unit 21 can do orbital motion
or revolution which means orbiting on a revolution axis on the
revolution axis 17 , and can rotate on the rotation axis 18

which corresponding with an axis of the vessel 22.

30 Figs. 10 and 11 show the lens height measuring sensor

The lens height measuring sensor 6 is provided with a
slide plate 40 serving as a base stand. The slide plate 40
is disposed such that its leading end side faces toward the

35 lens support member 35, its rear end side faces toward a corner



The casing 28 is adapted to be rotated by a drive notor 19 on the axis (the
rotation axis) 18 together with the coating wunit 21. The rotating body 16
is arranged to be rotated or 25 orbited by a drive notor 20 on the axis of
rotation (the revolution axis) 17. The coating unit 21 can do orbital
nmotion or revol ution which neans orbiibng on a revolution axis on the
revolution axis 17 , and can rotate on the rotation axis 18 which

corr esp_ongég]_gty\éﬁ %fa{:,'hgéil'%@gc%tt}ﬁuijxg%%%lti ﬁ a aﬂxgﬁs 1];Qaﬁadt14e1 siqg\g. t he
| ens heig nmeasuring sensor . e I'ens Herght neasuring sensor is
provi ded wpidta 4Gliisdprpvadedifeselyi og dbagohabs af &t phiegoshirdmig! at e 40

is disposed such that its |eading. end sjide S 35, | support
renber | 98, P36 VG APEENE S T heel Lo 4 e L b8 Ui KT LE
phot ochr onbTockall ,nghdphacah usode bamk bhd Sbdrtle orpltatesidde plutvidded nearly

on diagonals of th hot Qchr o coati,ng aratus 1 of a general.ly
rectan%ula%séﬁﬁﬁévﬁﬁféF}géw’nggke4i?lﬁﬁiBﬂggﬁﬁﬂ%bv@‘ﬁggﬁo nEOPSEEHgon t he
slide pl atgefier M3 S MEOVLIIRApON & Gr &Fiddte o8l ke plade ¥loclA 41, and

sensor-nmounting nmenber 42 of a U-shape i s provided on the slide block 41,
and two sEFREENSPTSahd angl 4f a1 dpoRee A NopPReT i ke Siidle @R PRSItHosss  of

the sensor g DU | digh SBFNES A Y fdtiSON T4 ORIL RAE M MRInt cHR SRARQY. units

43, 44 have sensors 43a, 44a each having a 10 light emtting portion and a

light receThWéngepoetivmitahd3, |44hawersansvy Hdid .ot denigash dsering ght ,
i 43b, b t . | i ght 434,
M rrong P1?1g€| %Ig{rggiﬁgsgéPflléﬁfSBq Long hé‘”%&@?viﬁ@?%itﬁﬁ. 4fhge can

detect the he sensor units conprise the
sensors 43hjgHhdaemibtand pbetinonremst43basdabldobpesmdrirorbed4sSbaggébed and

cConnect i ngP hLCGE Hare ST R nd  Chira: REPOREPr 81 adbi e Ao at
t he same hornézosfabchbedghaspesiight.and in parallel. The lens 10 is placed
between the Sensgﬁg égﬁgo§A§%f¥g1££¥344 comprise the sensors 43a, 44a
15 and the mirrors 43b, 44b disposed to be staggered and opposed.
A line connecting one sensor 43a and one mirror 43b, and a line
connecting the other sensor 44a and the other mirror 44b are
arranged at the same horizontal height position and in parallel.
The lens 10 is placed between the sensors 43a, 44a and the
20 mirrors 43b, 44b. The sensor units 43, 44 detect the presence
of the lens 10 such that when the lens 10 is placed between
the sensors 43a, 44a and the mirrors 43b, 44b, 1light is crooked
by the lens 10 and thereby blocked.
Figs. 12 and 13 show the coating filmuniformizing device
25 7.
The coating filmuniformizing device 7 has a linear block
50 provided on the base stand 2. In the linear block 50, a
linear rail 51 extends in the lateral direction of the
photochromic coating apparatus 1. An X-axis servo motor 52
30 is mounted on one end side of the linear block 50, and an X-axis
ball screw 53 journaled by bearings 54a, 54b is rotatably
mounted on the X-axis servo motor 52. An X-axis ball nut 55
is screwed to the X-axis ball screw 53, and as the servo motor
52 is rotated, the X-axis ball nut 55 can be moved laterally.

35 A longitudinal linear block 56 erected upward is mounted on



20 mrrors 43b, 44b. The sensor units 43, 44 detect the presence of the

| ens 10 such that when the lens 10 is placed between the sensors 43a, 44a
and the mrrors 43b, 44b, light is crooked by the Iens 10 and thereby

bl ocked. Figs. 12 and 13 show the coating filmuniform zing device 25 7.
The coating filmuniform zing device_71has a |inear block 50 provided on
the base stand 2. In the linear block 50, a Ilinear rail 51 extends in the

| at eral di ti0 teehrom c coating apparatus 1. An X-axis servo
not or 52 BEﬁgskngﬁ%%e%Qg% gﬁg g%d side of the linear block 50, and an X-axis
bal | screw 53 j orseted ot dredr igsmenateddpni anrwppe airgrt ymumifedben t he

X-axi s ser . N X- axi | k£ ~nu 5. Ls.scere t hesXsaxi s ball
screw 53, gﬁﬁagégéﬁgg%eﬁggéﬁgt%?oggZEPé %8 a?eg,aﬁgé &gg%igugaﬁp ﬁ%t 55 can
be noved | ateeatlyto3s Z-dnigiball nadréw ehr]dlookl &b ber dataad ngendBad i s

nount ed. on_- - the X-axis.ball,k  nut .. A seryo nmotor, 57 is nmount.ed on an
upper g%rt?gﬂl%ﬁbthQHIF&ﬁdﬁ?&&ﬁn Faﬁ?négﬂijggﬁxgg,ognéh%.%i%ﬁﬁ%¥ﬁ§ﬁ1 nut 60
is screweflutos@. Zyadrs thal ses¢6 anothdr jSoutbabedshytheaslavgst 8 sk aajed 58b.
An elevatigg stage 61 is nounted on the Z-axis ball nut 60. \Wen the servo

motor 57 rBtatdR Q¥R UR 8PSt FAYN st Ayt 2 OCafXhE0E10E LM ES VIS AFRE m 62

extendi ng tapphdttREMbENS3S SIUPRADv iDL Bhel 81878V HEUsAgd &) elagiet i ng
stage 61, and a support bracket 63 is provided at a | eading end portion of

10 the arnR6UPROFT exFFELt | §Inicy Pranilced atnadbedfingstd AT 1A FET and
Mt UNher gigees e A ieeas ¢fiig b AL chles PAGL RPANAIBLG Rl N

fluid,” 1s suspended fromthe support brac et 63. \Wen the el evating stage
61 i s novedsi RET hand atigrslto dinidetrimirzebher thilpgnele Xfaxi &l berafo tist or 52,

D W e T
be rai sed bracket 63. When the elevating stage 61 ismoved in the lateral
direction by driving the X-axis servo motor 52, the film 64
15 travels in a radial trajectory on the center of the lens 10.

Fig. 14 shows the UV device 8.

The UV device 8 has a main block 70 which can be raised
and lowered in the up-and-down direction by an elevating means
(not shown). A UV elevating unit 71 is provided in the main

20 Dblock 70, and a servo motor 72 is mounted on the UV elevating
unit 71. A Z-axis ball nut 75 is screwed to a Z-axis ball screw
74 journaled by bearings 73a and 73b. A UV elevating stage
76 is mounted on the Z-axis ball nut 75. The UV elevating stage
76 moves up and down in accordance with the rotation of the

25 servo motor 72. A UV light 77 to be disposed directly above
the lens 10 is provided on the UV elevating stage 76.

A cylinder 78 surrounding the lens 10 and comprising
stainless steel is provided below the UV light 77. A cooling
pipe 79 wound in a coil is disposed on the periphery of the

30 cylinder 78, and cooling water can circulate inside the cooling
pipe 79. As shown in Fig. 15, gas supply ports 80 are provided
in an upper portion of the cylinder 78 to be capable of
introducing N, an inert gas, into the cylinder 78, and N; is
discharged to the outside of the cylinder 78 through gas

35 discharge ports 81 provided in a lower portion of the cylinder



and lowered in the up-and-down direction by an el evating neans (not shown)
A UV elevating unit 71 is provided in the main 20 block 70, and a servo
notor 72 is nounted on the WV elevating unit 71. A Z-axis ball nut 75 is
screwed to a Z-axis ball screw 74 journaled by bearings 73a and 73b. A W
el evating stage 76 is nounted on the 4-axis ball nut 75. The UV el evating
stage 76 noves up and down in accordance with the rotation of the 25 servo

notor 72. ABWA%?JJ } &2 bfoﬂhé@oglg&ng&%@@(ﬁéi%i@&)@aeglwg Feps 10 is

provided on the UV elevating stage /6. yl' T nder 78 Surrounding the lens 10
and conpri siragsmisainheef 8Vebight ps auieerde@| ow aheRPel iRgtion oA cool i ng

pi pe 79 MDEHQ 'glgnggkljbs ggsgﬂggg.gﬂ Fﬁg.p§5(phery of the 30 cylinder 78,
r e

and cool i ng wa can ciréulaté insi cooling pipe 79. As shown in
Fig. 15, gas supplgsparé sn8D1drshew dhiededvabd eahlupgerepatvinn defvitdee
cyIindgi 78 to be capable of introducing N2, an inert gas, into the

cylinder 78 and N2 is discharged to the outside of the cylinder 78 through
gas 35 di schar geTpemisr 1 pravidete tdiai h@whsvipos O oas of phhe oflquidey - 12
78. A window,78a_forned from borosjli atg | ass for tragsnis ion of W
light is pFodiach?iRran dRpen por PBRkoPE THe RAAS HEaNT7a; A8AhA- n Fi g.
15. Figs. 36 medadYeshioitd b pRwablbeds htisbtieeeidd bE €BY¥i Téns Bubpoite

movabl e fluid receiving device 9 has a pair of guide rails 83 provided on
t he back ofleVheehdseose Raick anthdortyai Wity LRBvABNE SWPPRIBAYYHA dbd at

bot h eyyls Bgihegp!igﬂgieléHgaoéﬁer@&?é/&&@e . MVe . hackrandnf of tBa1 44 tin Jihe | ens

support device ng positioned therebetween. A pair of semcircular
fluid recekceayipgrppohsoss & @ysr prodédedt atreupppepppericannodt tife

rovebt e hggelts VISRRLOF PP bl SrotHATe SO, RO
fluid, whigéh hatésférwardhethensr) fokrmeetineen amnoldert dlbldarstpgrd | on 86
and an inn%g ggggk%rtggr%kg%ing fluid, which falls from the lens 10,
15 Dbetween an outer tubular portion 86 and an inner tubular portion
87. The inner tubular portion 87 has an upper edge portion
85a disposed below the outer periphery of the lens 10.
A installing jig 88 for a temperature sensor, and a
spatula fixing jig 89 for preventing the adhesion of the coating
20 fluid onto the side surface of the lens 10 are provided at the
outer tubular portion 86. The numeral 90 denotes a baffle
plate for blocking a clearance at the junctionbetween the fluid
receiving portions 85.
The procedure for photochromic coating of the lens
25 according to the present embodiment will be described below.
Fig. 18 is a flowchart showing a manufacturing process
for a photochromic spectacle lens.
A lens base material prepared from thiourethane resin
is used as a base material, and cleaning of the lens 10 with
30 an aqueous solution of an alkali or by ultrasonic cleaning is
performed as pretreatment.
Then, before coating with the photochromic material, the
surface of the lens 10 is coated with a urethane primer to

improve the adhesion of the photochromic material. This

35 operation is performed by linearly moving the nozzle, which



87. The inner tubular portion 87 has an upper edge portion 85a disposed
bel ow t he outer periphery of the lens 10. Ainstalling jig 88 for a
tenperature sensor, and a spatula fixing jig 89 for preventing the adhesion
of the coating 20 fluid onto the side surface of the lens 10 are provided
at the outer tubular portion 86. The_ ng ral 90 denotes a baffle plate for
bl ocking a clearance at the junction between the fluid receiving portions

85. The procedu for hot ochrom.c, coating.of the.len ccor to the
resent orfbosh PR SGEL e e erBhntng §F1hEET £ tl%(?v\éﬁg%?gshow g
a manuf actdﬂ:rétgtmmmihfeoneaspflﬂcb@w@memt@aectfathe dpﬁpfsr shdfens bdse

materi al pre edfromthlo r et resin eda e mat

cl eani ng otfh%)ﬁeerf%rrs 1@%% ﬁagﬁ‘ead]@&?&s Sél(fl ?h ESPEaVﬁ '(]er by

ul trasoni créd LEIMAE RS 1Py fOr Medi Ase Prigd IRl Yy .flmem, thef areth@aki ng with
t he photochromc materjial, the surface of the lens 10 is coated with a

uret haRe RIHERT ) dhas nbPHvel $ERShbkestd? ©Pat g phbrddnFami Re nsRE??dl . This

35 operationd Bl P PhaRGYd kNeakkY csmhagléxhe 1r@ogyltehe whhehit3dgagi ects
the coating fluid (the urethane priner), in the radial direction of the

| ens from idece edtidre sptafedulsyes 1§urffé@recmtel%ethen@ott@twrealeageedf t he
upper S“”@fet}?%] i@ﬁ%l f@.sdlx\@% cﬁ zI? (%n\gl{‘,}qe llmé’né &91n f‘f&l(?lh gating

fluid (the ureéethane pri mer ISCOSI Yy, Re-ch ting can be
spread equeattlyame phementiie a;lumlﬁ’aceo ofpmhe Aansr 1c13>dj§ﬂrt<me~udﬁntt'rhef ugal
force.af the rotat | ens_,10. cretely, t r.qt at,i onal speed t.he | ens
10 dwltang %%%Hrh% ’gﬂf]ngt Eteh%ogﬂﬁ 5 Lﬁlydlnt(ﬁl} tg‘r etlheélne 18“ ﬁerftfag gbout 70
rpm Afterfeod segondishot o 5@ tpadbongpr ltd ddftibe thetfidme thhickeels.the | ens
10 is rotated for 5 seconds or so at 1,000 rpmto adjust _the film

t hi ckness. TherBicknEieseat the ¢rrt ERARLPNG T Ja'%/elfoirseXéfIER oxdrt-e, Thege These

rotational r SpLEOSHAT &P d LA raceardbathd o tdEn@tadic 8Bt gPAd1 &St of the
lens 10 and the temperature around the lens 10, thereby
15 adjusting the film thickness to an appropriate film thickness.
After the coating layer (the primer layer) is applied,
the coating layer (the primer layer) is dried (solidified) for
15 minutes at room temperature. The coating layer comprising
the urethane primer has the property of becoming solid when
20 exposed tomoisture. The operation performed up to this stage
constitutes a primer coating step.
Then, the lens is subjected to a photochromic coating
step. In this coating operation, as shown in Fig. 3, the lens
10 is set at the center of the lens support member 35 of the
25 photochromic coating apparatus 1. Positioning of the lens 10
is performed by a centering device (not shown). After the lens
10 is positioned in the planar direction, the height position
of the lens 10 and the edge (peripheral edge on the upper surface
side of the lens) position of the lens 10 are determined by
30 the lens height measuring sensor 6, as shown in Figs. 10 and
11.
Determination of the height position is performed, with
the lens 10 being held between the sensors 43a, 44a and the
mirrors 43b, 44b of the sensor units 43, 44. When the lens

35 support member 35 is raised from a lower position, laser light



|l ens 10 and the tenperature around the I ens 10, thereby 15 adjusting the
filmthickness to an appropriate filmthickness. After the coating |ayer
(the primer layer) is applied, the coating layer (the priner layer) is
dried (solidified) for 15 mnutes at roomtenperature. The coating |ayer
conprising the urethane priner has Lh?4p10perty of becom ng solid when 20
exposed to noisture. The operation perforned up to this stage constitutes a

pri mer coajd 8¢ ShPBnelUEAsoLNPsl ANR-d e PUR BRECLALR PILOGH OF gpngoal i ng

step. In this coating operation, as shown in Fig. ens 10 1s set at
the centerlefsthe 1ensesupposd bentiier IﬁhaﬁlqheTﬁ@Sph@h@cﬁﬁéﬁtclcahtlng

APPAr At US 4 RARIS [Pl Dgh HNE Je1 L0551 S PRHLAN FRY e 2o gnlar g devi ce

(not shown the ens 0SI r direction, the
hei ght poslémsnu)ah teeeckepd. 1OImnﬂukhsted@e lpeerrpheght £tydrom the upper

surfac si de of th osition of t. ens_1 re ternlned by 30 the
| ens hgigh? ﬂ%%gﬂrlﬁﬁkggﬁso Sggsgﬁéﬂﬁniﬁh :3re9ﬁ€c%¢§ Y141 BEEEPE nat i on
of the heighb pesgitéHrhes tpeéfsxrrmch add,h tHue s|h©m&n130thel apskalced bet ween
the sensors 43a, 44a and the mrrors 43b f the.sensor _uniits 43, 44.

b
Wien the |&RE %%n§ub%ortlﬁ%hﬁ@ﬁ 3%nss 1 paﬂ§e3uFF ffa TPIwE pGQFt#Sﬁerlaser

light 14  A3gh#rom oner sensoOri&da 10caHRA e 1k GeNtightPasict epRtekdt he
lens 10 is refracted by the lens 10. Thus, the laser |ight 43c does not

reach the SEeBokh@3zsenserthid thdlndachkeGusmet rafsacy o 9dt dbeed. In
Lhi's sioat exabager Lighhaddc S Wie, Saenapte 440 afe Umotfiers sensor uni

44 is reflected e mrror 43b an eac es the sensor 44a, thus show ng
t he absencee©©gn1hedlehblIOUiMWanEhe thascdotes ﬁQﬁlﬁmﬂnl%MQﬁ§$X)thé | aser

0" 480 LR e el i BRSPS B1YpLI OB 05,0 o6 Jroqphe sensor
presence ol0tbehéenshdf thke cenogniaed.dénethéd.nanner, the center position
(vertex) of The position of the edge, which is the marginal portion
15 of the lens 10, can be found by knowing the height position
of the center of the lens 10, and detecting the gradient in
the radial direction of the lens 10 (the height of the lens
surface) by the other sensor unit 44. That is, a knowledge
of the distance between two points enables the edge position
20 tobecalculated fromthe approximation expression h’ = HyD?/4L?
(h’ : the height of the lens, hg: the measured value of the height
of the lens, D: the diameter of the lens, L: the distance between
the sensors, normally 27 mm) with reference to Fig. 19B. The
shape of the lens is circular or nearly circular before cutting
25 of the lens, so that the diameter D of the lens can be found
without problem. 1In this manner, the height of the lens 43
is adjusted to an appropriate height directly below the
discharge orifice of the nozzle 24 of the coating unit 21.
After the lens 10 is positioned and its gradient is
30 detected, a coating operation for the photochromic fluid is
performed. As pretreatment for the coating operation,
deaeration treatment of the coating unit 21 is carried out as
shown in Fig. 8. That is, thedrive motors 19 and 20 are driven,

whereby the coating unit 21 is rotated about the axis of

35 rotation 17 of the deaeration device 15 while being rotated



the lens 10 and the height of an arbitrary position of the lens 10 other
than'the center are detected. The position of the edge, which is the
mar gi nal portion 15 of the lens 10, can be found by know ng the hei ght
position of the center of the lens 10, and detecting the gradient in the
radial direction of the Iens 10 (the_hgicght of the lens surface) by the
ot her sensor unit 44. That is, a know edge of the distance between two

poi nts ena t. e; i ) b rgxy mation
Epr essi onthEiL RepSPRCHROF RIS 18, JF B RE LR SRR SRR o
val ue of thedhesghf rotathen|ehsth® codleiny ametter?2lofalidiet |tdyes axis tdfe
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The shaper8£gﬁﬁ8nlgﬁ§jﬁEﬁgig%u arg%Y %%éﬁiy cF&%&Egﬁ%%egggggé% g?ﬁ% 25 of
the | ens, sothbabnthe aiGanet 2y 000 ofprh hevHexresmasc ahebeotatndna i shwed gfr obl em

In this manper, the, height of the |lens 4 i,S_adjusted to an a priate
hei ght S‘rﬂi rEB?I §}°B%FbW’tﬁ thi scrﬂ”?g:rld'ég leii ééd Bgobﬁelﬁﬁz%'% %gﬂfﬁes coati ng
unit 21. Abteb Bbe kpms 10 is positioned and its gradient is 30 detected, a

coating operation for the photochromc fluid is performed. As pretreatnent
for the coating Bperasfonl thrRae?tirn theairdhidcsreratd Abdthedd ety 21 is

carri ed outhascosOPNG f1hifd %it®inTPAE vSssd DO Abirke seRl ORs P w020 are
driven, whereby the coating unit 21 is rotated about the axis of 35

rotati on 1250int¢epeehetean|lon W inke s nshiflog gepligthet apedng 46. dfout its
ol ned axi e 1 ‘ | . : g ‘
own i ngd i ng ré‘ébfh%%% B%C%t r?%;@gn?%?)@e%nﬁ:ﬁe Eigsckr@%jov§ 21 riatd on o

the coating unrt e rotation s 1 o 200 nm and the
rot ati onal aspewdtbfint hhe chetéat vedvies26001bws21000 tpm velseedad2t.he

rotational speed.pf £ tatjon- of e c iLn ni 1 ab i own axi s
18 is 0 to 300 Fgm3§%%l§§u§§ ?lc?ﬁelrr]o%g i ](r?\gl%?/ngug V%Eﬁé?ﬁt ?fé%\tt }L’ggt ment ,
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oppositionmggn%gg ﬁ{gﬁﬁhﬁgc ggﬁevgivéQELSpgkngo%gﬁjéﬁ the check valve
15 23, which has not been charged with the coating fluid, can be
charged with the coating fluid free of air bubbles. 1In the
check valve 23 already containing the coating fluid, the spring
26 is disposed in the check valve 23, and thus air is apt to
enter between the twists of its coil. Since this air can be
20 removed, great advantages are obtained. That is, the amount
of the expensive photochromic fluid for air purge can be
decreased, and deaeration can be reliably completed in a short
time. In the coating operation, the 1lid 23a is detached from
the check valve 23, and the ejection nozzle 24 is connected.
25 Since the ejection nozzle 24 has not been deaerated, it is
air-purged. However, its amount air-purged may be small,
because its capacity is small. Furthermore, with the ejection
nozzle 24 being connected to the check valve 23, the ejection
nozzle 24 may be lidded, and deaerated. Air purge can be done
30 in a small amount, or can be omitted.

There is a case where stirring and deaeration are
performed for the coating fluid whose constituents have not
been thoroughly uniformized. 1In this case, depending on the
properties of the coating fluid, the coating fluid, which has

35 not been fully stirred or uniformized, flows from the vessel



10 a result, the coating fluid enters the check valve 23, while air within
the check valve 23 flows into the vessel 22. It should be noted in the
present invention that the deaeration treatnment is perforned, with the
vessel 22 being nmounted with the check valve 23. By so doing, the check
val ve 15 23, which has not been chargeg6mith the coating fluid, can be
charged with the coating fluid free of "air bubbles. In the check valve 23

al ready contai ning.the,coating flyid, the spring i | SPOS in_the
check val vé(;ﬁ len?coa%éiet ﬁﬁls?c i P’aiqgeag? ?‘6 %%tegjré{}gjt?/\lﬁglndfalgé t%\jﬁ’st%g‘doflsi ts
coil. Sincetitied and caadrat2dl nenoeedecylieat satdeant dgesa aresudlt,athed. That
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been deaerEdth¢ t2]1/CTIRR MREHERI. 2 Howde R, MELECnBEnPIEVEREPded 8y be
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nozzl e 24 being connected to the check valve 23, the ejection nozzle 24 may
be |idded, depreaiee@riad aedyse Hig gevdhtiordfe theo orkidadnaotigRo@dt , or

can be oM {heche Ml g2l o 31A3E NGE SR LELL N andsdRackat i an &f gogher for med

for the coating flui ose constituents have not been t hor ou /
uni form zedurimgtthe dabes mEpend hd onrdatkda e rtopamntiifesmfthehgoasanigng

fluid,,the-gcoating flui whi ch. h no ee I Lrr

unifo%&ize%fu% bmgkf?%%??%epg%%ﬁ%fglég §%é?g?%gt%§éc%%gibVaﬁgegé§ or the

ej ecti on neEFLei Pdrmatght Sng slivired rand ttdeaehatedval ve edpectifeersithes. As a
result, the conposjtjon, of the coatil f.luid y .be different at various
Sites |n tHRAT MBI HILrLT HOS ERAC D22 fife SHAENARY 53178 g thie

ej ecti on npazheiddal ASpéeded hothofd ey etdig Adiis ididrieerseaceo tthew

rotational speed of the drive notor 20 is decreased to reduce the
revol uti onthe 3988 bt dndptenthe check valve 23, whereby deaeration

15 treatment can be performed. Alternatively, the coating fluid
may be thoroughly stirred in a different container by other
ordinary stirring means such as a planetary stirring
deaeration device or an agitating blade, whereafter the
coating fluid may be transferred into the vessel 22, and

20 deaerated by the removal apparatus 15 of the present invention,
although this procedure requires many steps.

By so rotating the rotating body 16 and the coating unit
21, the coating unit 21 makes revolution on the revolution axis
17 and rotation on the rotation axis 18 at the same time, thereby

25 performing stirring and deaeration of the coating fluid within
the coating unit 21. Further, the photochromic coating fluid
having high viscosity can be uniformized.

The coating unit 21, which has finished deaeration
treatment, is supported by the coating unit support device 4

30 shown in Figs. 4 and 5, and the nozzle 24 of the coating unit
21 is disposed directly above the lens 10. The lens 10 is
supported on the lens support member 35 while being rotated
(about 100 rpm). Inthe coatingunit 21, thevessel22istilted
to fix the nozzle 24 at the central position of the lens 10.

35 The plunger 27 of the coating unit 21 presses the coating fluid



the vessel 22 on the revolution axis 17. Wth this state kept during the
drivé notor 19 is rotated to uniformthe coating 10 fluid, it can be

possi ble to suppress the inflow of the nonuniformcoating fluid into the
check valve 23. After the coating fluid in the vessel 22 is sufficiently
stirred, the rotational speed of the gziye motor 20 is increased to fl ow
the coating fluid into the check val ve 23, whereby deaeration 15 treatnent

can be perfor - ALt i.vel h i £ i ! I
stirred i nE§1 O(rJEFefq} Eﬁgnct%%(g%t‘éﬁrfeér 2%9%@%@%&?%951#&3? g?igrér%?an%l r%gl%gﬁgyuch as a
pl anet ary shtorihegsudéaeeatf dimedbense bthanughitize nog Zdlcadé, whertddfst er t he

coating fluid be transferred into the vessel . deaerated by the
renoval ap%%?%ﬁgénl%p%fa h%nbr%%eh %?ﬂ&ﬁﬁi rleﬁgﬁﬁggﬁgﬁjghfé%%rg@éﬁure
requi res manytisd epatiBy swoit Adlatsnpnd¢ henedttat sag tioey ib6ofinchd hezedat i ng

uni t 1, the coatin nit. 21 makes revolution on the revql.ution axis 17
and rotati6h ¥n t(al'f?e q'a'ﬁ]oﬁ’oéﬁtsloﬁogt gt‘ﬁeigaﬁeﬂ?i {jﬂe,pqsﬁe By %%S&for m ng
stirring apdigdeserathenonfof RBeChats N® Ahdidbotitt Dinin abbeecoiad isng farid 21.
Furt her, the photochrom c coating fluid having high viscosity can be

uni for ni ze@f TR 1@ ilAg -uni® t2*11:(-:]5 WiHadie hager FApERhRd bkt &S A eatedat ment

i's supportgdeBYthBesGPaLEBdcENtheSURREr fodevice 4 30 shown in Figs. 4 and
5, and the nozzle 24 of the coating unit 21 is disposed directly above the

lens 10. The | enSimeligneeuppyr t el ohllnetd enf ShpperatheebEi1B5 while being
rotat &g, @H?%@anﬁggﬁﬁiég Y e GRATL D% I ezssshee& Ir}jg’r?\é 3 't:;%z_}'e%st' | ted

to fiX the nozz e central position'o he pl unger
27 of the svafang.unin 2ipresses, ttee chalm ngd fiuinbvgd im dpkmede check

181 VS, 20 PRESEYGB) SLAASDS S . thl dopansf S g o e 1o
i magi nary Lenesion Higis i4, bkhaueeathagphidtdcRAomBe icwdt ireg filaiskthatshe tip
of the nozzle ® 28:8Ls1PS S801E8Ls RS U it il AR RCY S QN on the
15 due to the rotation of the lens 10. Thus, the coating fluid
is spread to the entire surface of the lens 10 by the rotational
force of the lens 10 and the linear movement of the film 64.
The reason why the nozzle 24 is inclined is that interference
between the film 64 and the nozzle 24 is prevented by the
20 inclination. The nozzle 24 may have the tip bent in an L-shape
to avoid interference with the film 64. As described earlier,
the coating unit is rotated beforehand on the revolution axis
17 and is rotated on the rotationaxis 18 to carry out deaeration.
Thus, no air bubbles are contained in the coating fluid, and
25 the whole of the coating fluid is rendered uniform, so that
auniform coating film free from air bubbles and film thickness
irreqgularities can be obtained.
At this stage, the amount of the photochromic coating
fluid on the lens 10 is larger than the film thickness of the
30 desired photochromic film, thus making it necessary to remove
the surplus coating fluid on the lens 10 until the desired
amount ‘of the fluid is attained. Thus, an operation for
rotating the lens 10 to spin off the coating fluid on the lens
10 is performed. The rotational speed of the lens 10 is

35 determined by conditions conformed to the temperature inside



axis of rotation of the lens 10 and about 1 mm above the surface of the
lens*10) . In this state, the coating fluid is ejected onto the surface of
the lens 10. Sinultaneously, the film®64 of the coating film 10 uniform zing
device 7 is noved and pressed against the lens surface. In this state, the
film64 is noved in a linear trajectofy fromthe center of the lens 10 to
the edge of the Ilens 10. This is because the photochromc coating fluid has

great viscosit ?ﬂq p : el ¢C rq ln fO to the
rotation ofﬁéﬁ%) engg%%%”¢ﬁ3§% ?E§Qé§§?i§5 fﬁ%i%&ﬁg?igprggg %gaﬁﬁgeéntire
surface ofthéelémnslA0ipyspime aot@@0 orem. force of the lens 10 and the

| i near novenent the .film 64. he r 07z} isqginglined is
t hat interferené@kﬂbéﬁﬁggg'rﬁ%]#}ﬁgﬁ AS§%§H¥%gyﬁ%2§P§ %ﬁlggégfeign gd by the
20 inclinathenv dbeineZA cadd vy imdes itdreofi tthdeytl indeanl @-ishapegetdo avoi d
interfgrence W t.h the fi'?h64' As dﬁscribed. .arlier.,t t he cgatinﬁ unit is
rotat ed befbreRahd T hel PEVSIARITORCRLEA L VLA A T 1S 86"8RPIRESr ot at i on
axi s 18 toisaHat Qut tHeaeradémre oflTbuygeny ahé duwtbies fdne montakneg in the
coating fluid, and 25 the whole of the coating fluid is rendered uniform,

so that aCuhet or MGt AGMR I e TR QT FibARRE ABTd 359 Reiftkness

irregul arithest£aR, RePbhai ek idy rlilinSi Staged bhecrmountafd the The
phot ochrom c coating fluid on the lens 10 is larger than the filmthickness

of the 30WHedeY etBphbtehkbrd CTIIRN e WaKiaRp it/ recedssr yers Aénove the
surpl yg CO&M%%]‘SW;%% the deEnS aHsmitiddg tim%ﬂ%fler 14Ny g0f Jhpe fluid

is attal ned. ) ration for rotating the lens 10 to spin off the
coating flalsoanlaye trengolr)cfsapéiibenetior Thereen g ondl lsygddd odf at he | ens

P! Spoay CTLGETLASES Oty CERE 41005 TSP B, bR hpesfomperacre s de 8
spun at 600 r pmTHéerasbhefdernati@ngsoSiithewnesl] drygttihénchie nderin& yof
of 300 nm or shorter is that depending on the type of the
15 photochromic coating fluid, the coating film is wrinkled, and
a uniform film is not obtained. The reason why borosilicate
glass is used as the material is that this material is
heat-resistant and does not break under heat of the UV lamp.
After completion of photochromic coating, the
20 photochromic coating layer is inspected for the state of
adhesion. The coating layer poorly adhered is rejected, and
a good product is subjected to annealing treatment. This
treatment is heat treatment performed for 1 hour at 110°C.
In this manner, the photochromic coating layer is formed
25 on the lens 10. This coating layer is the one obtained after
air is removed by the removal apparatus 15, and the coating
fluid is deaerated and stirred not only in the vessel 22, but
also in the check valve 23 (or, also including the ejection
nozzle 24). Thus, the coating unit 21 as a whole ensures
30 coating with a uniform coating fluid free from concentration
unevenness. Consequently, a high quality photochromic lens
can be produced.
The embodiment of the present invention has been
described above, but needless to say, various modifications

35 or changes of the present invention are possible based on the



the UV device 78, and the interior of the cylinder 10 is purged 5 wth
nitrogen. The reason for providing a nitrogen atnosphere is that in the
presence of oxygen, the coating filmmnimally cures. The W/ lanp 77 is
brought to an appropriate height position, and the coating filmis cured by
the W lanp 77. The w ndow 78a instgligd_betmeen the W lanp 77 and the
lens 10 10 allows WY light to be transiitted into the cylinder 78, and also

pl ays theoﬁg%%%féaf.I&é%gr Ethéﬁéfggégg 9#%?$%%$% of a wavelength in the

vicinity nm or shorter. Feason ing off the wavelength in
the vicinity offF@)exampde,shordeemdcs itdrawitdbpeneisegsor whetsypk dfd,t he 15

phot ochrom ¢ coating fluid %ﬁg coating filmis winkle and uni formfilm
ot obt HiRdgRerEn sk bhe e FoTcel Fret R et Y er e 1Bt e f
is that this trai eamel hosizbreahi resigitamosdnd coas tied lmeakonndert ihgat of

the WV lanp. After conpl etiqgn of otochrom ¢ coating, the 20 chromc
coating ISEE? quq%éﬁ%@%ﬁﬁ426ra?ﬂgﬂg?éﬁ%“ﬁ?ml&&ﬁééﬁgﬂ! q%%‘%ﬁ%?ﬂﬁé%ﬁayer

poorly adhgegéots ma®i®et eeatantht 8 CATE RIMANEL ght phjraehnet be oaneal i ng
treatnment. This treatnent is heat treatnent perfornmed for 1 hour at 110C.

In this mednkeighhedphbteerromet cernt ithe IHRrSIRsITT medn 2516nceRe | ens 10.
Thi's coatipge lyes %éiwsn Qﬁ’etH%flﬁéir{jbe?Oa:ﬂcé Bbte@hfinkd f1£EBUEY dRY- ke enoval

apparatus 15, and e coating I's deaerated and stirred not only in
the vessel of2thgubeightodi Afehenchecektwatnet2g gensonsso i ncluding the

ej ecti,gn = nozzl eA@%rdiT&gsrto the OBt o212 (3 M0le 1 R8RS 430
coating with a uni f oF m coa |ng(?IU| fee Trom conéentration. uneverness.
Consequent pyotachrghiquabat ynghbds ochkem as| ensexamplbe pioducead,. thhe

enbodi ment_of th resent invention_has.been describhed above, but needl ess
to say, va?F%ﬁ%nﬁng?Y?%gf?BnganS%eo?pggéﬁgegoo gﬁﬁﬁ 6Pa5&N? i nvention are
possi bl e baseAnonoybhes19 - technical ideas of the present invention.
The spectacle lens having a convex surface and a concave
15 surface has been coated, but the present invention can be
applied to coating of glass having flat surfaces.
The removal method for entrained air according to the
present invention comprising the steps of:
(B) preparing a coating unit comprising a cylindrical
20 vessel storing the coating fluid and a check valve for
preventing back-flow of the coating fluid connecting with the
vessel;
(B) plugging an outlet of the coating fluid existing
downstream of the check valve; and
25 (C) rotating the coating unit on an axis of the vessel
and orbiting the coating unit on a revolution axis
simultaneously whereby introducing the coating fluid into the
check valve, discharging air inside the check valve toward the
vessel, and further removing air incorporated in the coating
30 fluid from the coating fluid. By thus removing air
incorporated in the check valve, air bubbles are not contained
in the coating layer, and a uniform layer free from film
thickness unevenness can be obtained. Nor is it necessary to
perform air purge with the coating fluid, as done

35 conventionally, so that a saving in the coating fluid can be



For exanple, in connection with the sensor units 43, 44, the line
connécting the sensor 43a and the mrror 43b is located at the sane

hori zontal height position as the line connecting 5 the other sensor 44a and
the other mirror 44b, but one of the sensors may be |ocated at a different
hei ght position to provide a height_djfference between the two sensors. In
this case, the edge position of the lens 10 is determ ned in consideration

of the heigile di hr 606, PROMLER LR PANS Hatce sl O AREAL B 1 dOpEDGAEDOMI BNt
of the presenef invention, photochromc coating Is taken as an exanpl e.
However, thieuigdespmf theerddtomadhubd, sopl fedmtapsbahée ardtingfilm.

t echnol ogi es. e ectacle |en I .sur.f ac |ﬂng ave 15
surface has beeﬁnhgggéif“%hfe?§%§%?%%%%%1ﬁ%@gﬁ¥?§3%§gﬁgﬁg appF?ggQB§ coating
of gl ass havimgpddmirelrihache. sTap (Agnoval fumthed doort aamt bai agdcaipn

according to the resent. i nyention co isi,ng the steps.of: .(A),preparing a
coatin urﬁ?z%ﬂ%f’?s‘?%eg&a”b%l\éﬁﬁ&?ac ngn%ueza‘s er}nescito]rr?(ﬁﬁlghetlbeoéplgﬁg f1uid
and a checka V@ vend athe PlRMRNMd rhatle fdtew (@) dae beathmrgikbubdtcbynecting

with the vesse|l; (B) plugging an outlet of the coatin% fluid existing
downst r earR 99 HE e QUKW O T dilte B gL FTbIRAFZS t héDESat PRETAAPEDON an

axis of the; vessale egee_t%ﬁir{dzrbglé B&n GAald B8 réfickyed) @nd QRS EE 5@ALAXI S
si mul t aneously whereby introducing the coating fluid into the check val ve,

di schar gi ngeat ¥ng nkl e ¢ae hetkriedive toward the vessel, and further
removiipg air i ncyf YLD, Jd fe@'ﬁ)v%cia le Qﬁ%o ffolr”'eﬁt‘}%‘iﬁ‘ehgégglo%le%ikl uid. By

thus renoving air 1ncorporated In't check valve, air es are not
cont ai ned airptdiel ooml i speddyaET ,reamd W il fodT rbeayea tiinge uhriomisi et

I ckness, MUBSREE S R P 5 e, b ERETRP ML BB UBE 2
t he coati npsflremdecad hegher than the speed in an early stage of the
rotating operation, if stirring of the respective components
15 of the coating fluid is not sufficient, or if the properties
of the coating fluid render stirring difficult, the coating
fluid can be stirred sufficiently, and the coating fluid can
be uniformized.
Further, the coating fluid used in the above invention
20 is a photochromic coating fluid to be coated on the surface
of spectacles. Thus, a photochromic coating film of good
quality can be formed on the surface of spectacles.
The removal apparatus for entrained air according to the
present invention comprises a casing which can rotate on a
25 rotation axis and also can orbit on revolution axis, and a
coating unit comprising a cylindrical vessel accommodating a
coating fluid inside, a check valve for preventing back-flow
of the coating fluid connecting the vessel and a 1lid for
plugging an outlet of the coating fluid existing downstream
30 of the check valve; wherein the rotation axis being located,
with respect to the revolution axis, outwardly and downwardly
in a circumferential direction of an orbital on the revolution
axis, the coating unit being supported by the casing detachably
such that the 1lid of the coating unit is located below, and

35 the coating unit being rotated on the rotation axis and being



-20- made. The use of the check valve makes it possible to prevent fluid
drip'of the coating fluid, and forma stable coating film In the above
removal method for entrained air, the coating unit prepared in the step(A)
can further contain an ejection 5 nozzle for ejecting the coating fluid
connecting with the check valve and thg;plugging in the step(B) can be
carried out by plugging an outlet of the ejection nozzle. Thus, entrained
air in the gjectjo 0 - al So: 'rngqq:v ]%d}gf : t coating
filmcan be %lfcrééld?h%OE%lﬁs%Eggg o%/)gl%%rrlova é{r:-\rrgi{ 0 gqurfg{lﬁ%i %ggggigr’ wher ei n
a rotationx dprecthttd gevotentained imhethoatdatgingi flusdsetThusuchkritthat t he

speed i n 3, |3l £ SLaQe Qb ?oﬂt%ﬁé%éﬁgi ORPALLAP 5 bsléﬁé‘g?r%@ gheE than the
speed in an earefy stage o e rotating opera& on,” I séf|rr|ng of 'the
respecti velxpspdirerd £rom @fi imhehitokheng dhevennss matars ifed obitanihedobyi f t he
properties of the coatin? flui rende{ stirrin ifficpult, the coating
fluid Can BT it FedPRAFPFEF entSE 1Enbt (15 oty ngofﬁ)%}f%oggr‘?lrbgurge

uni f or m zeghi trghehesat imeftaadi ng dbné donsettiivniaha ygbey € havestivang 20 is a
phot ochronjc coating fluid to be coated on the surface of spectacles. Thus,
a phot ochrbmi e de®d g it hib? codPe ¥ty can be fornmed on the surface of

spectacl es. The wWiiPyak PRPahat s chRlckers I aé rl%dd@'tacaeeprtﬂi@ggb@ttiaﬁ_ _
present I nventi on conprises a casl ng which can rotate on a 2 rotation axis

and al so caezskdile emnnesidtrdmashsckavd ve caadithgrunild dcohpPrsiag a
cylindr Caén‘éqiﬁ?' Foi‘E‘i‘B BhENG Rt icRghs no1d | Yicd; & BBdey, 1 checkoyal ve for
preventing back-ffow of the CO%gtl ng;:;L ui d cohnecti %g the vessel ang alid
for pluggemgrainedtdiet iof thde jegdtiiongnbkaild @xd std Agrocsmstinestndleof t he
check val Ve wher e n I;lhe rotation axis being located, wth respect to the
. atlin 1m. > . . . .
revol uti on"axis, out war dl y and downwardly in a circunferential direction of
an orbital on then téeotanhboal @ppsratue foaabnhgatinet der rg-cighord ¢d by the
casing detgggagégsent invention, the coating fluid is a photochromic
15 coating fluid to be coated on the surface of spectacles. Thus,
a photochromic coating film of good quality can be formed on
the surface of spectacles.
In the removal apparatus for entrained air, the flange
facing outward is formed on the vessel, and the flange is
20 detachably mounted on the casing. Thus, the vessel can be

fixedeasily and reliably, and the vessel can be rotated stably.



such that the lid of the coating unit is |ocated below, and 35 the coating
unit "being rotated on the rotation axis and being 21 orbit on the
revolution axis sinultaneously with the casing, to deaerate air contained
in the coating fluid. Thus, air bubbles are not contained in the coating

| ayer, and a uniform l|ayer free from44lmthickness unevenness can be
obtai ned by 5 using the apparatus. Nor Is it necessary to performair purge
with the i f Ll . done conventionally, so that a saving in the
coating fﬁ@?ﬁigg%(%gkﬂ% e. Wien the lid on the check valve is detached, the
ejection nozzle is connected to the check valve, and then a lid is nounted

10 on a tip porty ?\Etﬂgdtﬂ)er ?E{ﬁBBERQ a{loLZg!rSm éf thﬁiﬂgmséﬂﬂ&c%ﬁtﬁm%g
entrained air in the e ection nozzFe and fo forma nore stable coating
film In téetraimydladppaombssiroy Bt raieesl @afr according to the present

invent%on, th? anﬂfg%fguid i§:a1gﬂ9tocq59nng 15 qpatin fitﬁ£&éo be
coat ed on t he ‘&dr f TSRS Jﬂ%cﬁ acles "It & Woli]osclhr%rﬁc oating ‘HI m of
good qual ityssen dHeof Didretheoncodthenguffare oid spechackesalva fbe renova
apparatus for entrained air, the flange facing.qutward js fornmed on the
vessel , arRF TN IMAGECS £ Loy BEtHRNABA MRS ALBACTORRRCELRY A6 LOTRAS, ¢ he
vessel canybesdixed easily and reliably, and the vessel can be rotated
stably. 22 - Wat we claimis: 1. A nethod for renmoving air froma coating
flui d contai ni(By eﬁﬁq%ﬂ#ﬂﬁi%ﬂroQﬁﬁﬁﬁiQﬁrﬁﬁqrﬁ9%ﬂ¥ﬂﬁ;@#thS?¥%SEﬁ%%aring a
coati Rg un*gwﬁgppgéﬁi@g enCYEhdEk i ¢8] ve vessg! storing the coating fluid and
a

a check valve for preventing back-flow of the coating fluid connecting with
the vessel; (8) plugjgtrigharthsutdostt igfg tund tcom iamg aiigi dfekhst vagselo

domnstreangﬁg 6fﬁi€f§§ktﬁé'885tf§9 unit on a revolution axis
simultaneously whereby introducing the coating fluid into the
check valve, discharging air resided inside of the check valve
15 toward the vessel, and further removing air incorporated in

the coating fluid from the coating fluid.

2. The method according to claim 1, wherein the coating unit
prepared in the step(A) further contains an ejection nozzle
20 for ejecting the coating fluid connecting with the check valve,
the plugging in the step(B) is carried out by plugging an outlet
of the ejection nozzle, and the coating fluid is introduced
into the check valve and the ejection nozzle, and the air inside
the check valve and the air inside the ejection nozzle are

25 discharged toward the vessel in the step(C).

3. The method according to claim 1, wherein a rotational
speed of revolution of the coating unit is set such that the
speed in a late stage of a rotating operation is rendered higher

30 than the speed in an early stage of the rotating operation.

4, The method according to claim 1, wherein the coating
fluid is a photochromic coating fluid to be coated on a surface
of spectacles.

35



(C rotating the coating unit on an axis of the vessel and orbiting the
coating unit on a revolution axis sinultaneously whereby introducing the
coating fluid into the check valve, discharging air resided inside of the
check valve 15 toward the vessel, and further removing air incorporated in
the coating fluid fromthe coatlng fLubg. 2. The nmethod according to claim
1, wherein the coating unit prepared in the step(A) further contains an

ej ection npzzle » C i t he check
Vel ve, thes ol ugdh BgTE R L B I et o
t he ej ect i bihe mprAmt uendonpeiseatd agsihgiwhich canroelielsrl on atrotiatd ovheck

val ve and ej.e e nd the
air insi deg%lﬁe Aer}ogéatllggngﬁéiézﬁ%eltggg £€§O%;n[éc HSA}gl %% gnfe%gt vr?i\s{lglll%l n the
step(O. BCoﬂpeisén@adcgamnddnngltve$3eﬂwmdnomMuﬁanunguwmmam1mguﬂlu1§peed of
revol utd on, of . t he coating u S_set su h spe n a late stage
of ar atgrﬂﬁl%f)(araatcl ]ﬁgga? d% Iéé’rtﬁvgeﬂ’ ﬁ% %tlﬁ)é" gg%erbe 924 "ar | y
stage of thEui@t@émﬂﬂ@C@m alHeORessbl Ehel aelhodf@f:qohdgq]guj are loaitnet,
wherein the coatlng fluid i.s. a photochrom c coating fluid to be coated on a
surface offspeeicratdny §3uig e§lSAlP€n99§PSéﬁﬁéma?gstW?ﬂCQﬁﬂK%¥%%¥§;air in a
coating flyhdreihhe apparatus conprises a casing which can rotate on a

rotation axis and also can orbit on revolution axis, and a coating unit
conprising a & A@tiaEalony @zdel bedasmivsatiesy #iddatiespPedit® Shensi de, a

check Al er{z?ilé{?%r 's“,gor?@x%(réi n@d&@?w&ﬁéig% afélli'c%n&%%‘?ﬁ ilgig the

vessel and a pl uggi ng an o oating flurd existing
dommstreandmrechéonheﬁkanabvbitaﬁhenethethevpbuanponaaxss bei ng | ocat ed,

W th respect t%h% oatlJ?m%%v tuﬁegn%] oPyéc\é\%éﬂche \@ra%lh)fab'l@/ a
circunferential " —diTec an oPbr t revo ax S,
such that the 1id of the coating unit is located below, and
the coating unit being rotated on the rotation axis and
15 Dbeing orbit on the revolution axis simultaneously with the
casing, to discharge air resided inside of the check valve
toward the vessel, and further to remove air incorporated in

the coating fluid.

20 6. The removal apparatus for entrained air in a coating
fluid according to claim 5, wherein
the coating unit further contains an ejection nozzle for

ejecting the coating fluid connecting with the check valve,

and

25 the 1lid is mounted on a tip portion of the ejection
nozzle.
7. The removal apparatus for entrained air in a coating

fluid according to claim 5, wherein the coating fluid is a
30 photochromic coating fluid to be coated on a surface of

spectacles.

8. The removal apparatus for entrained air in a coating
fluid according to claim 5, wherein

35 a flange facing outward is formed on a periphery of the



the coating unit being supported by the casing detachably such that the lid
of the coating unit is |ocated below, and the coating unit being rotated on
the rotation axis and 15 being orbit on the revol ution axis simultaneously
with the casing, to discharge air resided inside of the check valve toward
the vessel, and further to renove air jpcorporated in the coating fluid. 20
6. The renoval apparatus for entrained air in a coating fluid according to
claimb5, éiltgﬁhcoating unit further contains an ejection nozzle for
ejecting the coating fluid connecting with the check valve, and 25 the lid
is nounted on a tthe fplamtgen ofddteechsjlelgt immintad zre. the Jheinenoval
apparatus for entrained air in a coating fluid according to claimb5,
wherein the coating fluid is a 30 photochrom c coating fluid to be coated
on a surface of spectacles. 8. The renoval apparatus for entrained air in a
coating fluid according to claim5, wherein 35 a flange facing outward is
formed on a periphery of the - 24 - vessel, and the flange is detachably
nount ed on t he casing.





