- 1 - Description Coating Apparatus 5 Technical Field This invention

rel atves to a coating apparatus for applying a coating fluid for priner
coating onto lenses for spectacles, for exanple, before photochromc
ceating is performed. 10 Background Art Anong nmaterials which change in
col or when exposed to light is aphotochhonlc substance. The phot ochrom c
substance has the property that its structure reversibly changes 15
according to the presence or absence of uItraV|oIet radiation to change in
absorption spectrum This property PSR ¥bm the nature that when an
isomer is irradiated with Iight of a particular wavel ength, the single
chem cal substance, under_ the action of |ight, reversibly produces an

i somer having a 2EOHF H RS BRPAEBED? pt | on spectrum The resulting different
isomer is restored to the color of the original isoner by heat or |ight of
a different wavel ength. Photochrom c spectacles utilize the above nature of
the phdtocheehnécaht BifdH for lenses. In an outdoor environment 25 exposed

to Iight including, pLtsaylolebnr A0 ALLON o SHCHo 281 aYNhbBREachhecbenses are

rapi dly col ored unction as sunglasses. In an | envi ronnment w t hout
exposur e toappilghhg aheanns@st@ﬂ@ fqrfpnmeKNCQﬁtanhqnamyerawspdkent

spect acl es hods_for i n ng h tachrom c
property |n8Pu8§a5mg§fh%8r ?X?nﬁregn %%098 hog 8ngm&of § 9ﬁgﬁ-ﬁﬁotochromc
lens with apph@bembdoni c coating fluid; a nethod di ssol ving a photochrom c
coating fluid in a nononer, and polyner|2|ng the solution to obtain a

phot oc Gric lens 35 dlrectly and a nethod providing a | ayer having
phot ochr om gatRground Art

Among materials which change in color when exposed to
light is a photochromic substance. 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 dissolving a photochromic coating fluid in a monomer,
and polymerizing the solution to obtain a photochromic lens

35 directly; and a method providing a layer having photochromism



on the surface of a lens with the use of a coating agent containing a

phot ochrom ¢ conpound. I n connection with the present invention, the
technol ogy of Japanese Unexam ned Patent Publication No. 2000-334369 is 5
avai |l abl e as an apparatus which can coat a plurality of |enses continuously,
and the technol ogy of Japanese Unexanlneg Patent Publication No.

2005- 013873 is avail able as an apparatus equi pped with an auxiliary

mechani sm f or r eadi f|UI a Iens wi_t h the se of 2
flexible fiffh %8 éPr%%geaﬁga grr g %@Fho § Pér oS 5&P s, the

coating net kedtadhiicky eogphstachiromichcompouadating fluid, nay carry out
primer coating on the surface of |.ens_as retre nent a .phat ochrom c
coating oper at i on} i GPTBIHETOR 81Fﬁp‘}}’cﬁ/8r88ﬁ8£ Jﬁhvedb h ptrﬁﬁ}ﬁbﬁ%%c

| ayer and ao|er§pé5ebéS[$néBBélﬁiﬂ1@di Pafuht Ipen1peataom pbot@@@@eBBmegaié ng. In
this primer coatrn% operati on, pri mer coatrng fluid is ejected fromthe
nozzle o} adveddépPlsrapatt éPPé‘éﬁFé?n‘r’l?ﬂgChtq‘?‘él pPRhet Péaéﬂlﬁwf PHitPRTLE he

surface of {hathanSusw %M%heltﬁ‘é@qm@ bet B RthedOUhBKANANGAAtA then ¢ ayer
on the surface of 20 lens. No problemis posed if |enses to be coated

are same tyﬁ@bl\iﬁfﬁa@lioﬂea]@s gi0PS-dd8gradisentvagflabdrsés @ne appamAted

because I ]%gga{ éﬁ?ﬁ] h V, t he
coating qu%&ﬁg?be%ngegpéﬁle toef%ﬁégi Eﬁrg%? ?ﬁgg?géh§g§5%5-%%% i ent,
it is necessdmyd onadapensheigppahat uset oft ke flskdpdeoffitlie | ens. In this

case, if,the height gr %£a@|eggg ~9f ,Lhe éﬁﬂg?%§k$p%§€?88fgrehagﬂs the

setting of the appara UsPCan a apte ern €’height or
gradi ent ofcoklte nigemsthedpnkniovn coatt si 8 wosmmth yomaict icoattiog fivasti gate 30
t he height or %radr nt _aof the | ens anew, . and thn adj ust the _height of the

lens or t he SREFGhOUSF PEHESToLoRE 1T Q8 HPEafdE Faet K fa pdSnS 6% suited to

the |ens, thekehyataRaer ifog bhphoﬁéahtﬂﬁlba&@étﬂﬂgf@p@}atﬂoﬁpaimrkgrcﬂélﬁ | ens,
it is deS|red to coat many lenses in a short time wth good efficiency. 35
The present tPniBREPSR AA5CBAER RESURBRI SHBACFACERENIFghtyer and a lens

15 Dbase material, and then perform photochromic coating.

In this primer coating operation, a primer coating fluid
is ejected from the nozzle of a vessel or barrel containing
the primer coating fluid to the surface of the lens, with the
lens being rotated, to form a coating layer on the surface of

20 the lenmns.

No problem is posed if lenses to be coated are same type
which means size and gradient of lenses are identical, because
the setting for the apparatus remains unchanged. However, if
the coating fluid is to be applied to lenses different in size

25 and gradient, it is necessary to adapt the apparatus to the
shape of the lens. 1In this case, if the height or gradient
of the lens is known beforehand, the setting of the apparatus
can be adapted to their pattern. If the height or gradient
of the lens is unknown, it is common practice to investigate

30 the height or gradient of the lens anew, and then adjust the
height of the lens or the height of the nozzle in accordance
with a position suited to the lens, thereby rendering the
coating layer uniform. In coating the lens, it is desired to
coat many lenses in a short time with good efficiency.

35 The present invention has been accomplished in the 1light



3 of such circunstances. It is an object of the invention to provide a
coating apparatus which can detect the height and gradient of a |lens
automatically and easily, which fornms a stable coating film and which
forns a coating filmon each 5 of many lenses in a short time. Disclosure
of the Invention A coating apparatus, as,a first aspect of the present
invention, for attaining the above objec% |s a coatlng 10 apparatus for a
| ens, conprli g 8 centerlgg devi c for det centq&ﬂlf a Iens (2);
a spinning d &0t GFLCPBEEETHGSa 1 Ehst T A7 O pI ica cel(%

conpri sing pronodzl éoatﬁhgc@pp@r@gua.whﬁmmrmnﬁIdntbdtwthﬁnﬂqmgn;tdnﬂ
coating fluid ont tge sErface g E s hel d at ﬁhe S gigg devi ce; 15
a drying degFégl??g Por ad ?PﬁgaP gmeGaLR EyfFBFdeSRl He ? ce T3P fhe
lens; and astgpset eanspagt fdemj cendSyhiern fsansporédaging heilensn feun t he
centering device to_the Spi,nni ng deV|ce, and further transporting the |ens
from t he’ spPANPAGYdEGNEESE &1 Ph§h8F§| kgM8evi ce, wherein each of the
centering device and 20 the spinning device has a | ens support portion
(18,34), the drying device has plural of |ens support portions (62), the

| ens transﬁéﬁﬁléévréeoﬁa§h§ pavensionens support portions (80,81); the

| ens support portAogo%gJB_I)i %%gag‘ggt ering gevice, o Srgé'tec | &AS heS 5 g%%g%n@ortl on

(34) of the spinning eV & [ ens support 25 portions
dryi ng deV|¢eveandoa pépr attaensnsupperab0perpboastQ8@s alpogtlm@e | ens

transp géb%%a are r;ﬁngﬁg ucgomggg F PteﬁeR§|%%Q8% %)tions are

d
being | cat i cal*>rine stance bet ween
a pair of HensrhmhdnggapOEhtemSOQfatmenbmamsparbpdamumg,dbh&c&Ofdustance
(L2) between % €, | ens g gghs ortion_of ; e enterigg devi ce .and the |l ens
support por tP6A6F%t Re §B 8e9?8élca ﬁglEF§ nEE€™PE3F & Been t he
| ens suppor hiopen ki iy @ﬁsbh@rgiﬁ@ﬂsﬂbﬁgtdﬁyjlﬂ&;ﬁi\ﬁokf@ﬂ]@h&cﬁdﬁéﬁdam{dl on of
the drying device are_being the sa first |ens support portlon of 35

Lhe ©1anspofd CHEVIRED ERAmSPRERSS (AT hBriens BRLAHAE ot BaBpORg device;

15 adrying device(7) for drying the coating fluid on the surface
of the lens; and a lens transport device(8) for transporting
the lens from the centering device to the spinning device,
and further transporting the lens from the spinning device to
the drying device, wherein each of the centering device and

20 the spinning device has a lens support portion(18,34), the
drying device has plural of lens support portions(62), the lens
transport device has a pair of lens support portions(80,81);
the lens support portion(18) of the centering device, the lens
support portion(34) of the spinning device, one of lens support

25 portions(62) of the drying device, and a pair of lens support
portions (80,81) of the lens transport device are arranged such
that these all lens support portions are being located on an
identical line and also that the distance(Ll) between a pair
of lens holding portions of the transport device, the

30 distance(L2) between the lens support portion of the centering
device and the lens support portion of the spinning device,
and the distance (L3) between the lens support portion of the
spinning device and the lens support portion of the drying
device are being the same; a first lens support portion of

35 the transport device transports the lens from the lens support



- 4 portion of the centering device to the | ens support portion of the
spi nni ng device; and a second | ens support portion of the transport device
simul taneously transports the lens from the | ens support portion of the
spinning device to the lens 5 support portion of the drying device. In the
above nentioned coating apparatus, nunbgr_synbols or marks in parentheses
are corresponding to nunber synbols or marks in figures described below.

In the coat| ar.at n c 0 t_iavention, a
| ons et ght PHESERTRE' L BonfeRERAIA-REREH 0 At dina e BRI IR, Onee
bet ween a heifghhe atp irrei ogrteari cegf anhhbeal sarorahd lanisesghpoat poheiopodiit on

the | ens surfac space romthe center. In the _coatin aratus,_as a
Lhira aepect e raBBRPEE tf s abiTatneddlnt e ok e Bkt ERE L e R e
i S equi ppedthiet NensWeuppbstopoktgbh efi thersphmiihg gidvieseiyetiss bats
determnes the height of the lLens by allowing the lens to block ]igh

o L eu T onPRe e SRt St ARt AT T |y Ee ST e a1 e
coating appabatisg &Sparheus) hasReckyabollReor 2 MiLsenbat8NERbEEB, atde
coating fluid is coated to the surface of the rotating | ens while the

nozzl e i s bEPAGEFBPEEIRY Bo TR E¥™PPH CaMAHIDAG, ThgureaidmicTibrd
connecting thg genter of the surface of the lens to an edge portion of the
surface of the lens. 25 In the coating apparatus, as a fifth aspect of the
present inventi oAl the degthggdeppasatysa aarat aprendopgpabltecdntde axis

of rotafjon, and.g phycaliby of 1the hefsnpuRnAlL. RS Las: oL Sy i g

devi ce are provi e thrnfable to’dry a plurality of t enses. 30
I n the coat iflog dgpectains a fesi ghtsdx £ he aspeetbedfweadnea puedgidutt at itheergnoer a

1oL Ak SRl g SLUSTLol Bt BYLAEHL ] oy MR PR S Pl o
i N operati ogpakedt feomoahiengeappar.at us, as a seventh aspect of the
In the coating apparatus, as a third aspect of the present

15 invention, the lens height measuring sensor is equipped with
two sets of light emitters and 1light receivers, and determines
the height of the lens by allowing the lens to block light
emitted from the 1light emitter and reaching the 1light receiver.

In the coating apparatus, as a fourth aspect of the

20 present invention, the coating fluid is coated to the surface
of the rotating lens while the nozzle is being moved at a
distance from, and along, a straight line connecting the center
of the surface of the lens to an edge portion of the surface
of the lens.

25 In the coating apparatus, as a fifth aspect of the present
invention, the drying device is a turntable rotatable on an
axis of rotation, and a plurality of the lens support portions
of the drying device are provided on the turntable to dry a
plurality of the lenses.

30 In the coating apparatus, as a sixth aspect of the present
invention, a waiting tank storing a solvent is provided for
the nozzle, and the tip of the nozzle is dipped in the waiting
tank when the applicator device is not in operation.

In the coating apparatus, as a seventh aspect of the

35 present invention, an operation for applying the coating fluid



35 present invention, an operation for applying the coating fluid - 5 onto
the I'ens can be a prinmer coating operation to be perfornmed before

phot ochrom ¢ coating of the lens. Brief Description of the Drawings 5 Fig. 1
i$ a plan view of a coating apparatus according to an enbodi ment of the
present invention. Fig. 2 is a plan viewof a centering device provided in
the coating apparatus of Fig. 1. Fig. 3 1s a sectional view taken on |ine

A-Ain Fig. Eln%g e Tells dah beAd A 08d8e6 i@g@ﬁaefi&wttoa%s@fq;knéfﬂﬁf B

in Fig. 2. IS a plan view of a spinning device provid

coati ng apphkedvus phoEpghromits5cpaging p§ &hsedensnal view taken on line CC
in Fig. 5. Fig. 7 is a sectional viewtaken online DDDin Fig. 5. Fig. 8
is a sectional view showing a ball screw of the 20 coating apparatus of

Fig. 5. FigBrfeifsDasplraptibewoshthendrawtingsng belt | ooped over each pulley
of the spinning dgvi ce, of Fi % 5. Fi % %0 IS a%secti onal ,e/d ew scho '.nl%zan
upper portion of agSp]rrf'rﬁr{"g sli"f'é]f t16F P eas%?% Jrrﬁ% PRATE 'O a\'—clgo.r - TD5 Fi g.
11 is a pl arovaawepbodihenghbrmeasupiregenensarenptiowi.ded i n the coating
apparatus of Fig._1. Fig. 12 is a sectional view,taken on line E-E in Fig.
11 Fig. 13A i s ahinlariged PLaR VieH f *aceBhesingotyvore BE TR Ael iyt
nmeasuring sensokotihbapparafdsFod. F13B 1s an  enlarged side view of the
sensor body. Fig. 14 is a plan view of an applicator device provided in the

coating apparatus Bi9Fi §.19. a mectumak wiewchasialonvikiie dkeh oh Tide F-F
in Fi g.lo 2.
Fig. 4 is an enlarged sectional view taken on line B-B
in Fig. 2.
Fig. 5 is a plan view of a spinning device provided in
the coating apparatus of Fig. 1.

15 Fig. 6 is a sectional view taken on line C-C in Fig.
Fig. 7 is a sectional view taken on line D-D in Fig.

Fig. 8 is a sectional view showing a ball screw of the
20 coating apparatus of Fig. 5.
Fig. 9 is a plan view showing a timing belt looped over
each pulley of the spinning device of Fig. 5.
Fig. 10 is a sectional view showing an upper portion of
a spinning shaft of the spinning device of Fig. 5.
25 Fig. 11 is a plan view of a height measuring sensor
provided in the coating apparatus of Fig. 1.
Fig. 12 is a sectional view taken on line E-E in Fig.
11.
Fig. 13A is an enlarged plan view of a sensor body of
30 the height measuring sensor of Fig. 1, and Fig. 13B is an
enlarged side view of the sensor body.
Fig. 14 is a plan view of an applicator device provided
in the coating apparatus of Fig. 1.
Fig. 15 is a sectional view taken on line F-F in Fig.
35 14.



35 14. 6 Fig. 16 is a sectional view taken on line GGin Fig. 14. Fig. 17
is an enlarged sectional view of a waiting tank of a nozzle of a vessel of
the coating apparatus of Fig. 1. 5 Fig. 18 is a plan view of a drying
device of the coating apparatus of Fig. 1. Fig. 19 is a sectional view of
the drying device of the coating apparatus of Fig. 1. Fig. 20 is a
sectional view of a lens transport device 10 provided in the coating

apparatus of Fig.ol. F g.. i | apal,, v |4 ne ; in Fig.
20. Fig. 22Ais aF%%bt}%n% ]?/isze\/vé%]fs&géistat ewiﬂn%rlﬁ g(%?phlgﬂ:ﬁec%g tll#f g‘l a lens
is neasuredldith laser light fromthe | ens height 15 neasuring sensor shown

in Fig. 11. Fig. i sect | e roi trati-n I to the
edge position of Eﬁg ﬁeﬁss. gﬁi %89%12%&?sé%aéés)le%r%%io%e@%éfwgo&]g%\éisr?%tt:aqﬁ(n whi ch
a coating ©olfuadnoszappdf eal tassdk dEnshdyddteinpzpmoitiheveasisel .1 Fig. 23

is a sectional vigw of, a.portipn carresponding 20 taq Fi showi.ng a
nodi fi cation of tﬁjegSp]iEﬁrinSna “i'/ri“é’elﬁwn()%t"ﬁedrc‘gjdfq r?&vd‘ﬁﬁaggtﬁge ac V)élr]dﬁ?]g to
t he present apphedtaenbs rBgst 1Mbde for Carrying Qut the Invention A coating
appar atus accordi ng(éto t he enbodi nent _of . t he %gl present inventi oP will now

be described withf+8f ektAcet 8eChEONALcERPARS A SdAaVtRgsICE e At ks a

primer coatbagtgﬁgagﬁbg§atgg egatrigg a, prinmer solution onto a | ens under
automatic control (the @riner coating apparatus will be hereinafter

referred to as thE130 20ats @y SgspdraRdsy1ewTRE folers shxrngothelevice
phot ochymi Brot9aLLNgnAPAA 8bHR1hY Epardtls bieepfigont side of the apparatus

(in the Y-axis direction), the right-to-left side of the apparatus is in
the lateral direcfion 2X-bxia skeerenah)viemdakéer e reore dhrtparpdhidi cul ar
to the draw’zag (sheet face) is the
Fig. 22A is a sectional view of a state in which the height
of a lens is measured with laser light from the lens height
15 measuring sensor shown in Fig. 11. Fig. 22B is a sectional
view for illustrating how to lead to the edge position of the
lens. Fig. 22C is a sectional view of a state in which a coating
fluid is applied to the lens by the nozzle of the vessel.
Fig. 23 is a sectional view of a portion corresponding
20 to Fig. 6, showing a modification of the spinning device in

the coating apparatus according to the present embodiment.

Best Mode for Carrying Out the Invention
A coating apparatus according to the embodiment of the
25 present invention will now be described with reference to the
accompanying drawings.

Fig. 1 shows a primer coating apparatus for coating a
primer solution onto a lens under automatic control (the primer
coating apparatus will be hereinafter referred to as the

30 coating apparatus). The lower side of the photochromic
coating apparatus in Fig. 1 is the front side of the apparatus
(in the Y-axis direction), the right-to-left side of the
apparatus is in the lateral direction (X-axis direction), and
the direction perpendicular to the drawing (sheet face) is the

35 up-and-down direction (Z-axis direction).



35 up-and-down direction (Z-axis direction). 7 A coating apparatus 1 is
equi pped with a centering device 2 for determning, mainly, the central
position of a lens, a spinning device 3 for rotating the lens, a |lens

hei ght neasuring sensor 4 for neasuring the height and gradient of the
lens, 5 an applicator device 5 for applying a coating fluid to the surface
of the | ens, a nozzle waiting tank 6 for dipping the tip of a nozzle of the

appl i cator devi ce, '&dafcﬁgj 4BBLA AN 1 B8 cNAREI LAl cERLARhBldLcd | ens

drying device 7 for e coating on t e surface o ens,
and a | ens 21®orr<a¢fsq:)mind1@m cea Bl i g-he dentaad @@S\iitéwnobfthel@em etring

devi ce 2, t The
contoring aepibatyoabeid 3 PR LKENA FERE, AN A Be fof b diifty
plurality okefbour} fbrunnsaéﬁrmngatbasbesghndanngﬂachiemheoﬁotate rﬂ@raep,par at us
1. The centerin 1 h uI ar .outer _peri heral p |n t he

o sontal 6P BBPLSFatRRICeT Ak B Sty reRi Hag & SRRl trdae Bratle 14,
each havi ngsugfiagecoat €he Ul aregl, sajrﬁom,e afaittheceanar 6ofot h@lmﬁem@rﬂm jig
11. As shovvn in Fig. 4, .a stair-sha ed ste ged portion d_for 20 det%%%m ni ng

the central ﬁBS‘PFlaoﬁot?erl& PEN AR PNiFReI M 17 SORVEPAt ¥ReR T

stepped porhioeRr1d £ONREH S€S ople@BReGn, p@"lél@@&iﬂ}mngjzi,evq%e ddreptHpidPr med
in conformté with the outer peri pheral shapes of the | enses 1Q of various
§

sizes. Plaft8s GPafangi Aguirze8 &he SadRee Odr tae ildgr &06d 2pll&ns 25 may
be used)q as+t-hasphberPeRvReELt igon dl situated at the |owernost position, and
the stepped portions d2, d3, d4, and d5 situated in this order, mhereby
centering can be Eegfo%rmdamirareaeﬁwwf thee crafisEs ngadryy Free Pnofmned iy .

smal | - di aneker, o gnﬁg%g g?gla(lh%lelwartggegl %Etﬁ%e ns, 1Q F[%a) 5 s, a lower edge

portion of the3 a back edge portlono the le i's abutted
agai nst any of tTﬂhesd:@rptp@rlle@rdaW @l is s oded oritimg tentéeisgzeby of

e oot e LSSERe B S PR O cRoPEG L) PRSP0 o B oudd 1
15 9 of the coating apparatus 1. The centering jig 11 has a
rectangular outer peripheral shape in the horizontal direction
and, in a plan view, has a pair of block plates 14, each having
an arcuate curved surface, at the center of the centering jig
11. As shown in Fig. 4, a stair-shaped stepped portion d for
20 determining the central position of a lens 10 is formed in the
block plate 14. The stepped portion d comprises stepped
portions dl, d2, d3, d4 and d5 formed in conformity with the
outer peripheral shapes of the lenses 10 of various sizes.
Plates of varying sizes are stacked (or an integrated plate
25 may be used) as the stepped portion dl situated at the lowermost
position, and the stepped portions d2, d3, d4, and d5 situated
in this order, whereby centering can be performed for each of
the lenses ranging from the small-diameter lens 10 to the
large-diameter lens 10. That is, a lower edge portion of the
30 lens 10 (a back edge portion of the lens) is abutted against
any of the stepped portions dl to d5 conforming to the sizes
of the respective lenses 10, whereby the central position of
the lens 10 is determined. This positional determination by
the centering jig 11 serves as a reference for the centering

35 of the lens 10 in subsequent operations. At the stepped



the centering jig 11 serves as a reference for the centering 35 of the |lens
10 i n" subsequent operations. At the stepped - 8 portion d of the centering
jig 11, the lens 10 is placed by a handling device (not shown) or manually.
AS shown in Fig. 3, a guide nenber 15 handing down from the ceiling surface
of the base stand 9 is provided inside_of _5 the base stand 9 on the back
side of the base stand 9. An air slide table 16 is fitted to the guide

member 13 1Bobeigh QthsethL.ncgngewhghgigow,dﬁcﬁsciéag, §ngs Lil?@?@tkﬁ;g to
sl i de under he air pressure of an ai ressure means %not own) .
support nenbehab@dldhganeviskagedtcsdoyndectti ownuallyo attached to the air

slide table 16, a teri rqd 18 i lar asve S pon is
erected, with itsﬂge§%§§§:§%§q%ragfné %%%%? fggﬁgglﬁoP%§§2ﬁ§|&%§%t§8§§a
provi ded i ntae oppiingendr fred icdh the bhsessipad t9 menpepvidedThestéatsfal

positio of .the centeri rod_18 .is in .agre t with the ntey of.the 15
st epped Por tFE§nR2aF st%arb%% ?Het%gr%f%?]f r?dc%og%ggﬂ?sb%?? aergaé]ﬂf%t'o %% THpabl e

of penetratisngda babee 96 fier fedted tdeaHxgaidkanembdr dard tbhbe ceMi®ib g j i

11. By operating the air alide table, 16, the.lens 10 set ié;the centering

jig 11 is sdPpbPFeldPrdrAYPeddFRGTERT  pBPEi 7 3FPhRIcERtRHdY ¥Rdehs,

wher eby thet2@ 28RS pke searehe fMaved iuPWae@lsiref mangpelotswHoaes | | b of the
centering jig 11. Therefore the centering rod 18 works as a |ens support

portion of the ceft EPPRETEePPERSE. 1Hi §T 81 $-8hgP&R FirewsoPerhd OFpileni ng
device By andiBic@ed Bol Sh@ SECIH1ARR] t¥beW 08, t ey SPIANRG 1devi-e8 Bgase Vi ewed
from 25 the X-axis direction of the coating apparatus 1. An el evating unit
21 of the spiahfeglaeirasyarsalpspbiet 13 grelgdednt ektbritef lepdipasendt and

9. The el evat.i upy i Is it i - Sl r 23
fixed on thggcg% eﬂggagéé %gég%§¥§%§%5g&a§éggéofﬁgﬁﬁkggfgﬁgRgzg?2%£§€¥gs. 30
5 and 8) arenf pedtiiont bé tbet suaboditr memben bét weBnetdtentopl peditdént he

EgiiGnSt and %fafﬂeté‘eerhﬁéfﬁﬁg‘ o 1§“P$%t aBrathea? wifh GlEVALRG Bkogk, 24
g ball "nuts neshes with the ba
15 stepped portions dl to d5. The centering rod 18 is arranged
to be capable of penetrating a hole 9a formed in the base stand
9 and the centering jig 11. By operating the air slide table
16, the lens 10 set in the centering jig 11 is supported by
the leading end portion of the centering rod 18, whereby the
20 1lens 10 can be moved upwardly of an upper surface 1lb of the
centering jig 11. Therefore the centering rod 18 works as
a lens support portion of the centering device 2.
Fig. 5 is a plan view of the spinning device 3, and Fig.
6 is a sectional view of the spinning device 3 as viewed from
25 the X-axis direction of the coating apparatus 1.
An elevating unit 21 of the spinning device 3 is disposed
in the interior of the base stand 9. The elevating unit 21
is provided with a fixed-side support plate 23 fixed on the
side of the base stand 9, and two ball screws 22 (see Figs.
30 5 and 8) are fixed in the vertical direction between the top
wall of the base stand 9 and the fixed-side support plate 23.
An elevating block 24 having ball nuts meshes with the ball
screws 22.
As shown in Fig. 8, a servo motor 25 is mounted on the

35 fixed-side support plate 23, and a drive pulley 28 is provided



screws 22. As shown in Fig. 8 a servo notor 25 is nounted on the 35

fi xed-si de support plate 23, and a drive pulley 28 is provided 9 in the
servo motor 25. As shown in Fig. 9, a pair of idler pulleys 26 are nounted
on a lower portion of the fixed-side support plate 23, and a timng pulley
27 is nmounted on a lower portion of theyball screw 22. Atimng belt 36 is
| ooped over 5 the respective pulleys 26 %o 28, and the el evating block 24

can be rai sg e dpLvi t rv, Org 2 . S i n. Figs.
5 and 9, thggeﬁgga%gﬁggb Sgéng.gfsr%sr og\}?oc@g %Qt (j'gu9|’d§al rp(%sﬁrergg\é\gj,léa}nd t he
gui de rol | epsl28yar 26gardedobyted] drra howeesp@dtion nel the of isiatt-svadd 30

di sposed bel ow th Se nd_ 10 .9. .As igLFi g. t | evat i ng bl ock
24 is provi agapoﬁﬁt%bf%t%g?}oar?gt%rtjé%fngai)gﬁ\géryo?;t%%énogmqee%og?fgi sown%lgnt ed
on the serpormibaroB8ZheAbapilnacngw Aaf t A34imindilsepbseh iwi 1bopéd owaxt S

poi nting in_the_up-and-down directjion, in,the el evati 5. bl gck 24, and a
spi nni ng’ qufISyrggnggﬁﬁﬁnPBgiSXSt%g T‘%vxgg’ e Iag 9 et%gg\é?)'wﬁ’ ﬂ@%‘%’éf%f34. A
timng bel chaﬂ b& t@p@@dbc’laecnvnaﬁﬁbrédmbypldﬂiemslg%h@ndcejairot flotendes . t mdas
spinning shaft 34 rotatable. _An ring 38 is unted i.n an upper. en
portion of BREYBPIMAIAG - Sidd 934&%?@%’&&%9%%%5‘ %ﬁ.lsmravﬁﬁaet%w hol e
39 is provi ﬁagdaorém@rw@t,raﬂldm{et fandefrd e sPins Y Gfiafdd 8¢ rsuntk 4 he
attraction hole 39 is connected to an _air suction neans (not shown) to be
capabl e of gvifgstihformed Eng apdeyaddcs? slispopns bebpr theebapprifiand shaf t
34 wor kgy asga | ens support portion of the spinning device 3. 25 A recovery
tray 45 for the coating fluid is placed on the base stand 9 so as to cl ose
a circul ar hol e 9bsfohoren im Fidie hasbesedndaging bdoek 26 fvrprwwitddg t he

AT U 105y I FOIG Shathalt 5 st g beqgsReNeTon o)
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| ocat ed. Thgxggvgéiégigga"§15%;%%—and—down direction, in the elevating

15 Dblock 24, and a spinning pulley 35 is mounted on the lower end
of the spinning shaft 34. A timing belt 37 is looped between
the pulleys 33 and 35 to render the spinning shaft 34 rotatable.
An O-ring 38 is mounted in an upper end portion of the spinning
shaft 34, as shown in Fig. 10. Anattractionhole 39 is provided

20 in a central portion of the spinning shaft 34, and the
attraction hole 39 is connected to an air suction means (not
shown) to be capable of attracting the lens 10 by suction.
Therefore the spinning shaft 34 works as a lens support portion
of the spinning device 3.

25 A recovery tray 45 for the coating fluid is placed on
the base stand 9 so as to close a circular hole 9b formed in
the base stand 9. A cover 46 for covering the surroundings
of the spinning shaft 34 is disposed above the recovery tray
45. An opening 46a for introducing and withdrawing the lens

30 10 is formed in a central portion of the cover 46 beside which
the spinning shaft 34 is located. The cover 46 plays roles
in preventing scatter of the coating fluid to the surroundings
and recovering the coating fluid into the recovery tray 45 when

the lens 10 coated with the coating fluid is rotated.

35 Figs. 11 and 12 show the lens height measuring sensor



in preventing scatter of the coating fluid to the surroundings and
recovering the coating fluid into the recovery tray 45 when the |lens 10
coated with the coating fluid is rotated. 35 Figs. 11 and 12 show the |ens
heéi ght neasuring sensor - 10 - 4. The |l ens height nmeasuring sensor 4 is
provided with a Y-axis slide block 41 digsposed on the base stand 9, and the
Y-axis slide block 41 extends fromthe rear side of the base 5 stand 9
toward the gpinning shaft 34 over the lens transport device 8. The Y-axis
slide block 41 is provided with a Y-axis guide nenber 40 which can nove on
the Y-axis slide Bheckeng hebwatdmgaauaiwg $¢1@$n>rhé t@immxnigi%%a'fitm@i n the

Y-axis diregc n = t er.4 S Pvi ded
in a Ieading é%ggpor ?%nﬁgécgﬁHTY@gg én %? figgﬁg %mﬁég%ﬂgor units
43 and 44 aﬁeaduspsiedeihloppoélt&xtendﬁaﬁﬂumrnmalnaas efidehef sEms draswunt i ng

menber whi onfront ach ot her . rs 4 44a o h nso unlts
43, 444%ac lcﬁgge ?lgﬁg enntﬁgﬁﬁfkp E?%ﬁﬂhﬁé égFFgEﬁ r%%%|3F%§I portlon
and the |i ghévemetsl ng‘l'm)fYt—la&Iist I bas blassr 401 §htproMdedmwdith a Y-axis

(photorefl ectors) 43 4 ct the |aser |i ceivi
borti one. of SUABCLBREREY 4daviagh tan Tererve hferrarflcrhiny dich idht . s
shown in Fi gswatdAaanda¥ldB, ftrbeh $@LBS@hitnihg 43af44 342Q nC @mer legxh&e sensors

43a, 44a and.the mrrors 43b, 44b di sposed to be_staggered and opposed. A
li ne connecfitRECEAENsend oFeRIAr - %ﬂathegnm?mB?r4é% ofnd 4-FPARScoAnect i ng

the othey sgReghaddainandiEhei AENEhdMbEEE oA48s af Ke af L A0S 0s Bidd hel sawre
hori zontal ~hei ght g03|t|on and’in parallel. The lens 10 is placed between

25 the sensdis 284, tWRaSEREOLhBNHEFr P saBBhd4 4ake Thereee@ okl RRRAS1WS 44
detect the 85 8seana br%%%@c%fofthteh%eh%%%—in%umqntgh%en{b%&er@n%m ght of

the Il ens surface tfromthe base stand (Figs. to 22C) such that when
the | ens 10cpafpbateeldretotdmr + héensemsot saa3da @ﬁat%@QMWﬁlb$$Mb

44b, laser Liyoht 5na30 57 ORKRE B LenbeBSrL0ANSA N FPYL P! A8kE i ng

15 portion, and the'light emitting portion throws laser light.
Mirrors (photoreflectors) 43b, 44b reflect the laser 1light,
and the receiving portions of the sensors 43a, 44a can receive
the reflected laser light.

As shown in Figs. 13A and 13B, the sensor units 43, 44

20 comprise the sensors 43a, 44a and themirrors 43b, 44b disposed
to be staggered and opposed. A line connecting one sensor 43a
and one mirror 43b, and a 1line 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

25 the sensors 43a, 44a and themirrors 43b, 44b. The sensor units
43, 44 detect the presence or absence of the lens 10 and the
reference height of the lens surface from the base stand 2 (Figs.
22A to 22C) such that when the lens 10 is placed between the
sensors 43a, 44a and the mirrors 43b, 44b, laser light is

30 crooked by the lens 10 and thereby blocked.

Figs. 14 to 16 show the applicator device 5 for coating
the lens 10 with a primer coating fluid. As shown in these
drawings, a Y-axis guide unit 50 extends in the Y-axis direction
in a front portion of the ceiling surface of the base stand

35 9. The Y-axis guide unit 50 is screwed to a Y-axis ball screw



Figs. 14 to 16 show the applicator device 5 for coating the lens 10 wth a
primer coating fluid. As shown in these drawings, a Y-axis guide unit 50
extends in the Y-axis direction in a front portion of the ceiling surface
of the base stand 35 9. The Y-axis guide unit 50 is screwed to a Y-axis bal
screw - 11 52 connected to a servo notgf 51, and a slide unit 53 is nounted
on the Y-axis ball screw 52. Wien the servo notor 51 is driven, the slide

unit 53 Cansmr{f@e@f eoaangee%ka{@wr o, tQﬁd\é axii e (H €8 PO monTag S| i de
unit 53 is nounte an elevating blo which is screwed to a Z-axis

bal | screw 68 tdenheakéd had lassepye2 rmWBFmSlZIh%ﬁGré@tIé‘h‘él@hgr’ll hs tdﬁévenr
up- and- down, gi.r &C{ 400, § ﬁh 595 nSeE v%fu%] A ard bacﬁc,hgenmt% &l_ena

bl ock 56 is noved upwar ownwar e elevating block 56 is prOV|ded
with a 10 sdppectiend 57 erected in the vertical direction. The support rod

57 basses verti caphy IO Shoto VPG I Lheo Pasec B ANl S dlong t he

Y-axi s guide unit protrudes from 1 nsi 0 above
t he base stwahilcB.id Bcarlewerip\eo a peakierbaifl Bbeesrubbmdnrrentd’w:coaa &emmrt arm
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59a for ejeeP?ngovﬁegEgal|£hﬁf?{ﬁ¥ﬁﬁkn%§ihﬁgﬁt%% %% ?de%H oftion of
the di spenskagpyat ieod9;7 sébted H@ the v@‘rttlhelnaazle@t%a f achoGubpaet |y
bel ow. The central position of the nozzle 59a, and the central position of

the spi nni Agdshafmasseoietid cadilinthgonali 2 Pt f¢ berBreuyhttimbdsa he

same coordi gghgqaxi §18hqt PReYyaxkss ﬁlﬁbeuHQ%ZB@ “@hh'ﬁgotéﬂﬁeé frebmdi ppi ng
the nozzle 59a of the 8ls pensi ng valve 59 shown i n Flgﬁb 14 and 17 is
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15 the X-axis direction extends horlzontally, and a support plate
58a facing the front side of the coating apparatus 1 is mounted
on the leading end side of the support arm 58. A dispensing
valve 59 is provided in a leading end portion of the support
plate 58a, and a nozzle 59%9a for ejecting the coating fluid is

20 mounted in a lower end portion of the dispensing valve 59, with
the tip of the nozzle 59%a facing directly below. The central
position of the nozzle 5%9a, and the central position of the
spinning shaft 34 of the spinning device 3 can be brought onto
the same coordinate axis of the Y-axis.

25 The nozzle waiting tank 6 for dipping the nozzle 59a of
the dispensing valve 59 shown in Figs. 14 and 17 is provided
in the front portion of the base stand 9 of the coating apparatus
1, and a solvent is stored in the interior of the nozzle waiting
tank 6. Thepositionof thenozzlewaiting tank 6 is set forward

30 of the spinning shaft 34 (on the same Y-axis coordinates).
When the applicator device 5 is not in operation, the tip of
the nozzle 5%a of the dispensing valve 59 is dipped in the
eolvent contained in the nozzle waiting tank 6. When the servo
motor 54 is driven, the elevating block 56 is moved upward.

35 1In accordance with this upward movement, the dispensing valve



30 of the spinning shaft 34 (on the sane Y-axis coordinates). Wen the
applicator device 5is not in operation, the tip of the nozzle 59a of the
di spensing valve 59 is dipped in the solvent contained in the nozzle
wditing tank 6. When the servo notor 54 is driven, the elevating bl ock 56
is noved upward. 35 In accordance with ﬁ@ig upward novenent, the dispensing
valve 12 59 is noved upward. Wen the servo notor 51 of the Y-axis guide

unit 50 is iV e di nsi v i i Y- axLs....dj.rection
to positiong?ﬁggﬁgggpkuégéfﬁirec r§@g%§v%%¥%%og§%?ghb?éﬁnfﬁeaggFﬁﬂFgggshaft
34. Then, theisérl/dosnbtiorerhlths ddrspears ifiqagal ne Skhis sbyetdhien hbedhtaxoifs t he
nozzl e 59a g¢an _be.adjusted..t.0 a i | LS. Suiiabl 0 ens 10
during coat :érllé:ec\%‘ltoﬁl %%é)ocs&éctj‘lor?gtgfgw ggzﬁ%:ég?néleﬁ%ﬁ%%bﬁ% %%%%eeer{tﬁaﬁ ting
tank 6 is pefftithéeosnethnimy cHaftr GdnpaThaeptishe iservo actolrvBht i ahkiand an

overflo 10 tank. The nozzle Lting tank 6 is structured . such,that the
solventvﬁs §ﬁBﬁPPeHhFﬁF§Ytﬁbesa%§gh£ ?%nﬁ?ea%%zﬁf%L$¥ﬁLﬁFQﬁbet%ﬂ?%éﬁ nt
flows into theaoheifhbwih bk 10 (Eambike floei ght lefsthe dhriny levaliraf the

solvent in the solvent tank cqonstant. The nozzle waiting tank 6 may have a
fluid |evel "d&Rsbher 6P215ngefd®ng a decrease in the solvent, or a

nmechani smfor suppkeivefd 16 Wret Heaieasied waeky agt t 4k thes ozl i Medd ng
tank 6 automatically. The lens drying device 7, as shown in Figs. 18 and

19, has a £8Rt HPeCETPRFETRAES  of- Ehe BaSel¥eRhdtaNk ARA 13k OVRF th@vht abl e
61 has gy suppeit SPaEt,63, 1ot ablyg SUppOoTd 6d BY r8-BHUPRAr fuERSELSE frixed to

the base stand 9. Eight slide shafts 62 for supporting the lenses 10 are
provi ded i nscA¥engr Asabbppléed andot hbesppleehatankpland ea agurmges of

ConcentriCa;hﬁogkggggkg%ﬁéﬁgtgﬁtgfthggoégPPQS& §%ﬁitt93keg-aghéshet slide

shafts 25 6 ns support portion of e drying device 7. A part
of the turnbodbtize &luisl tevel exf whehs@l Yeamt haped ssdwemt 88nkAonstant.

nDtOr_SUppo&kgngogE%gkﬁgiQQngftngLBsﬂggegagéogsfluid level sensor for
15 detecting a decrease in the solvent, or a mechanism for
supplementing the decreased solvent in the nozzle waiting tank
6 automatically.
The lens drying device 7, as shown in Figs. 18 and 19,
has a turntable 61 provided on the base stand 9, and the
20 turntable 61 has a support shaft 63 rotatably supported by a
support case 64 fixed to the base stand 9. Eight slide shafts
62 for supporting the lenses 10 are provided in the turntable
61, and the slide shafts 62 are arranged concentrically with
the center of the support shaft 63. That is, the slide shafts
25 62 works as a lens support portion of the drying device 7. A
part of the turntable 61 is covered with a fan-shaped cover
65.
A motor-supporting bracket 66 of an L-shaped cross
section is fixed to the ceiling surface of the base stand 9,
30 and a speed control motor 67 having a gear head 67a on its
leading end side is mounted on the motor-supporting bracket
66. A gear box 68, which changes the direction of the axis
of rotation from the horizontal direction to the vertical
direction, is provided between the gear head 67a of the speed

35 control motor 67 and the support shaft 63 of the turntable 61.



section is fixed to the ceiling surface of the base stand 9, 30 and a speed
control notor 67 having a gear head 67a on its | eading end side is nmounted
on the notor-supporting bracket 66. A gear box 68, which changes the
di‘rection of the axis of rotation fromthe horizontal direction to the
vertical direction, is provided betmeeg t he gear head 67a of the speed 35
control notor 67 and the support shaft % of the turntable 61. 13 Couplings

69 and 70 a&sugm&ﬁpgog el %§x§Q%t% bshRRHef fBenffle | a8 aPRq L8, and

bet ween t he suppor aft and t he box , respectively, to connect

them I n thanflebise dygamdpadevibeeafid b@@vem rttlﬁblselp@PritSSh@tfat ed arsd ynedri vi ng

of the spee nirol t at i , the coated | enses 10
efRerblnsar “erafetayety o SERLEET, Theks,,
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by beari ngstkg, caatédxednsee ubesb@@ersédnanthAnsXp@bks sha¥a BB8t.or 74 is

connected to an end portion of_the X- s.ball screw 71, .and an_X-axi s
ol 75 s oo Fonsn b’ ShabrLaaBan bRt batsr tPRBSRoLk eBRArE 45 aarow 71,

A slider 76 is noupkerke®d trgh oot slelale Buad%Sn xThgisl bdel Iéréw Mui ded
by guide rails 82, 83 disposed parallel to the X-axis ball screw 71 on both

sides of th8ixPaged BAl Fheseﬁéw shanghd, s¥iderthd @b RalleFGEEW He X-axi s

directin BYcdhhViAGHOK-%x3%6 §i BEEY QoD Wpdds 12D ANSBBPRLbnB! &F & hef
extending in the X-axis direction is nDunte on the front end side of the

slider 76. K-3KapeBaalns8creB, 7¥oarqhseprextehdy deadinde 14.ont3 Sfiikedf the
coating apPﬁr fhuspisandihayeol eadi ng ands sides, frl?&t‘,&g 14 e WMflidt e

direction of the coating apparatus 1, are provided In opposite 25 en
portions i ntphanxeagigoxiieetd b hef Nﬂa§l§ubpdﬂtSpK§We7?7 and}-&hapekiens
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ped arnmns e Size of the
15 screw 71. A slider 76 is mounted on the X-axis ball nut 75.
The slider 76 is guided by guide rails 82, 83 disposed parallel
to the X-axis ball screw 71 on both sides of the X-axis ball
screw 71. The slider 76 can be moved in the X-axis direction
by driving the X-axis servo motor 74.
20 A support plate 77 extending in the X-axis direction is
mounted on the front end side of the slider 76. L-shaped arms
78, 79, which extend toward the front side of the coating
apparatus 1 and have leading end sides facing in the width
direction of the coating apparatus 1, are provided in opposite
25 end portions in the X-axis direction of the support plate 77.
U-shaped lens holding portions 80, 81 are provided in leading
end portions of the L-shaped arms 78, 79. The size of the
leading end shape of the lens holding portions 80, 81 is such
a size that the lens 10 can be placed there, and that the
30 centering rod 18 of the centering device 2 (see Fig. 3), the
| spinning shaft 34 of the spinning device 3 (see Fig. 12), and
the slide shaft 62 of the lens drying device 7 (see Fig. 19)
can enter the inside of the U-shape.
The central position of the lens holding portions 80,

35 81 when holding the lens 10, the central position of the



| eadi ng end shape of the lens holding portions 80, 81 is such a size that
the 'ens 10 can be placed there, and that the 30 centering rod 18 of the
centering device 2 (see Fig. 3), the spinning shaft 34 of the spinning
device 3 (see Fig. 12), and the slide shaft 62 of the I ens drying device 7
(see Fig. 19) can enter the inside of {fpe. U-shape. The central position of
the I ens hol di ng porti ons 80, 35 81 when holding the lens 10, the central
position of.d ESHtl%rbﬁQ [0 &@?p{né hevsealLr tAg dewca 3031#)% offentral
posi tion Tt sp(% nni n t 34 sSpi nni ng device 3, e
central posﬂﬁl‘fdrﬁ cﬁpltlhelrtmrshaaﬁcﬂ Sb o dppaminhgia ®3)ied irheandéﬁsedr yi ng
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coati ngoby éé}&&@%dr&rﬁ&p@e@sﬂam@fm Be tReeserte @i FRNEhEL [3408nd
descri bed beI ow.. A lens base material prepared fromthiourethane resin, 20

for exanpl &he §]1}$5@d s§afh BaséshbRRINGIShafy ideaniSHGPer tiRg thensend with

an aqueous FPliul AR QAL &A1 o2t Y 1WHd 82YRNG d@bfél@mg g uRer tREMed as
pretreatnment. Then, work using the coating apparatus is done. First, the

| ens 10 is ks |hpltdﬂél%mlé¢1<mg §4 can toransroxtenihs |3ff§j13 o) davitdee 2 shown
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portions dl rrespondin
15 the lens holding portlon 81 can transport the lens 10 on the

spinning shaft 34 to the slide shaft 62.
The procedure for primer coating by the coating apparatus
of the present embodiment will be described below.
A lens base material prepared from thiourethane resin,
20 for example, is used as a base material, and cleaning of the
lens 10 with an aqueous solution of an alkali or by ultrasonic
cleaning is performed as pretreatment.
Then, work using the coating apparatus 1 is done. First,
the lens 10 is set in the centering jig 11 of the centering
25 device 2 shown in Fig. 4. The lens 10 is centered by being
adapted for any of the stepped portions dl to d5 corresponding
to the dimension of the outer diameter of the lens 10. Setting
of the lens 10 may be performed manually, or mechanically by
a handling device.
30 The lens 10, which has finished centering, is raised in
the following manner: As shown in Fig. 3, the air slide table
16 is raised by air pressure, whereby the centering rod 18
mounted thereon contacts the back of the lens 10 to 1ift the
lens 10 to a position higher than the height of the lens holding

35 portion 80 of the lens transport device 8 shown in Fig. 20.




to the dinmension of the outer dianmeter of the lens 10. Setting of the |lens
10 mdy be perfornmed nmanually, or nechanically by a handling device. 30 The
| ens 10, which has finished centering, is raised in the follow ng manner:
AS shown in Fig. 3, the air slide table 16 is raised by air pressure,
whereby the centering rod 18 nounted-tfereon contacts the back of the |ens
10 to lift the 1lens 10 to a position higher than the height of the |lens

hol di ng 35 pordi om80 &fs tihe i'serlﬁlfttre"i‘ﬂsﬁ(?ﬂ'eff 1devi 6e18isBoWB kAR g0 29. - 15
e
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device 7. The drehx-Hkiah i€ cSRbRBING4SHATEhS4 drss TURIRPHAE Hevidet gction by
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.the upper surface
15 portion of the spinning shaft 34. The lens 10 is attracted

and supported under negative pressure by suction through the
attraction hole 39 (see Fig. 10) provided in the spinning shaft
34. The other lens holding portion 81, which has not held the
lens 10, still makes an idling motion without the lens 10 on
20 the slide shaft 62 of the lens drying device 7.
The lens 10 on the spinning shaft 34 is subjected to
detection by the lens height measuring sensor 4, which detects
the height of the lens 10, and a surface height difference h’
between the center on the surface side of the lens 10 and the
25 edge b of the lens 10 (the peripheral edge on the upper surface
side of the lens), as shown in Fig. 22B. The height of the
lens 10 is found in order to conform the lens 10 to the height
of the nozzle 59a of the applicator device 5. The surface
height difference h’ of the lens 10 is detected in order to
30 find the gradient of the lens 10, thereby determining a track
along which the nozzle 59a is to be moved when the coating fluid
is applied to the 1lens 10, and in order to determine the spinning
conditions for the lens 10. |
A detection operation is performed, with the lens 10

35 Dbeing held between the sensors 43a, 44a and the mirrors 43b,



side of the lens), as shown in Fig. 22B. The height of the Ilens 10 is found
in order to conformthe Iens 10 to the height of the nozzle 59a of the
applicator device 5. The surface height difference h' of the lens 10 is
détected in order to 30 find the gradient of the | ens 10, thereby
determning a track along which the nozgle 59a is to be noved when the
coating fluid is applied to the lens 10, and in order to determ ne the

spinning copgi bE0NS.fOLnLhE henSs 105, A LS LGHON KREFRLIGH i ReAiPYTEd,
with the |ens 1% Oggebe%%g.ﬁé+df€%tmeen the sensors 43af£ﬁ§é aﬁ' tﬁéggfrrors
43b, 16 44bepporhe. sdifedr igni the43ervyd rwitahell dssdhevgnt tereasiag ndie sensor
4. That is, sbtﬂﬁﬁﬁ{q‘@h {084 S 4 Anloy@n bBrsEL‘E%%ﬁ th§¥ SPIdUN Y shald, 34
froma | ower positron. By so doing, laser i ght 43c 1rom one Sensor 43a
| ocat ed at 1hehtehlerfipusidricorsensolr #Be lensted at thed raotterr Iposibd drens 10.
Since t | ase | ght c. daes. not, r h.the mrr 43D, LS refracted
even mfggn rgga{(:': ‘i:'nig efb%'lrsr or @tﬁtetdﬁggq gégrl%8h€643§§l&€‘% tr%loe[ larseetrurn to
t he sensor 43ght ThRs,dddie npiteseach tiie triertend 3H) orrsi setettackedByewaasur i ng

the center of the lens 10,.the. heigh 0 the lens.10 fraogm the base stand
0 as o of cPbrborrachinfdtnt AR BRI R b DenetumaatenatnenR e fek: f rom
the sensor rd8arhstbl@iekesknd@sersd.i girhud44ctheoprébenteobf e tidmyg Jworti on
of the other sensor 44a returns to the sensor 4 the mrror .44b, thus

b vi
showi ng t heladmadast: t RY 39N WABIF S HeT 8%&*&.65?%%04 the het i sed,
the lasgr |bghthd4erd 19 tthen A8 Bhse ANMhd PRakaserefd gbhcd4cs irpuref.r act ed

thereby. As a result, the laser |ight 44c does not reach the mrror 44b, or
does not return &8 ersERSEI 4488, tihed TRadiased b1ohk frEbERAGISBEVT  the

presence of 4886 d 8R§ckAq, | Thddy §i§ﬁ‘&”@4¢ £ oRUEh808 Jil Ghi t 29ngiddarigee ho
bet ween the center position (vertéx) of the |ens 0 and an arbitrary

posi tion of ofHé¢ ehberandwr 4dparetWan &t ldhe sieqsgat €3 &d.a The mudace
Pﬁieglhtengi zgﬁggzcgré@%o!ﬁ%‘x‘%g&k%%aﬁogﬁrﬁée Ur thiee1b8S180 apded e pdeg P of
15 10 is further raised, the laser light 44c hits the lens 10,
and the laser light 44c is refracted thereby. As a result,
the laser light 44c does not reach the mirror 44b, or does not
return to the sensor 44a, thus leading to the recognition of
the presence of the lens 10. In this manner, a surface height
20 difference hg between the center position (vertex) of the lens
10 and an arbitrary position of the lens 10 other than the center
is detected.
The surface height difference h’ between the center of
the lens 10 and the edge b of the lens 10 can be found by knowing
25 the height of the center of the lens 10, and the surface height
difference hg of the lens 10 detected by the other sensor unit
44 .
That is, a knowledge of the distance between two points
enables the surface height difference h’ to be calculated from

30 the following equation with reference to Fig. 22B:

[Equation 1]



25 the height of the center of the Iens 10, and the surface hei ght
difference ho of the lens 10 detected by the other sensor unit 44. That is,
a know edge of the distance between two points enables the surface height
difference h' to be calculated from 30 the follow ng equation wth
reference to Fig. 22B: [Equation 1] -_1/,-_z z R=h."h 1 h"=R- RZ- 0 where R
denotes the radius of curvature of the upper surface of the lens, and D
denotes the dianmeter of the lens 10. 5 Practically, the surface height
difference h' can be calculated wt e of a sinplified approxi mation
expressi on suc ashﬁhelfol;gmﬁnggq zgjonl)%' = HoD2/ 4Lz In accordance with
t he magnitude =ﬁTﬁ§Z?ﬁﬁnj of aturg R i.e., the curvature of the

| ens 10, which has beeh calcul ated fromthe above equation, the rotational
speed, the rotation tinme, etc. of the lens in the subsequent step are

determ ned. Then, .a pripmer coati operation for the lens 10.is 15
perforned. First "B'Te’gﬁ IR erﬂ%t(ﬁsdg%%/ ot otgnecuprr‘faﬁé?rec i WWR§%tion by
the nozzl e S9afade BIdhamuny, end e ceeattiery thieudd ames e 6¢t etef 1eAKt he

nozzle 59a, with the nozzle 59a being dipped in the nozzle waiting tank 6
(a non-targJeQ- ej ection operation). 20 By this operation, the solvent which

has slightly diffused and )penald agded dd hditththozizd e RSacduti nehgigpi ng of
the nozzle 59a is discharged out of the nozzle, whereby the coating fluid
whi ch has bexbriel aigedinii #16h b e e bfa cHHiRM Fited WP IF ¢ HiRdel ool vent can

be prevent egxfigggp i ng,appld edh & Oféiﬁfodzﬁ‘&f é@ua@?oﬂ-he non-target ejection
operation ma e pertorned outside the

h* = HoD*/4L°

In accordance with the magnitude of the radius of

10 curvatureR, i.e., the curvature of the lens 10, which has been
calculated from the above equation, the rotational speed, the
rotation time, etc. of the lens in the subsequent step are
determined.

Then, a primer coating operation for the lens 10 is

15 performed.

First of all, immediately before the primer coating
operation by the nozzle 59a, a small amount of the coating fluid
is ejected from the nozzle 5%9a, with thenozzle 59a being dipped
in the nozzle waiting tank 6 (a non-target ejection operation).

20 By this operation, the solvent which has slightly diffused and
penetrated into the nozzle 59a during dipping of the nozzle
59a is discharged out of the nozzle, whereby the coating fluid
which has become nonuniform because of contamination with the
solvent can be prevented from being applied to the lens 10.

25 The non-target ejection operation may be performed outside the
nozzle waiting tank, as long as the outside site is a place
where the coating fluid is not applied onto the lens 10.

A coatingoperation is performed in the following manner:
The nozzle 59a is set at the center of the 1lens 10, and a distance

30 h of 10 mm or less is provided with respect to a straight line
drawn from the center c of the lens 10 shown in Fig. 22C to

the edge b. The nozzle 59a is linearly moved parallel to the



nozzle waiting tank, as long as the outside site is a place where the
coati'ng fluid is not applied onto the lens 10. A coating operation is
performed in the followi ng manner: The nozzle 59a is set at the center of
the lens 10, and a distance 30 h of 10 mmor less is provided with respect
to a straight line drawn fromthe centefgc_of the Iens 10 shown in Fig. 22C
to the edge b. The nozzle 59a is I|near?y noved paraIIeI to the 18

sraight ligednadie (adial dideetom of Lhs snsedolLom, difectypabove

the center ens ove er surface o t he
| ens, with divediky agereh thei ngnkeptof tlhre reekisn g Ot hosabmm drhe tehke_;esbtfde unit

53|s m)vedtowardthe fron id |nth X e,caat ppar at us
1 by the ser J Hoto Fu§% JJ§1eﬁﬁap[§)ﬁl 2at'o d\eé\:;lf%ﬁ’cleﬁétgtfﬁ%r}l egL F%€§t| ng
bl ock 56 i sIh owsekiaty b;hﬂ&mo&ep\m pheoslSdetmnn'ov@B tite rovadi tgwaeld therti on

of the ozze59apra|e| tothe.straig connect i the.center c to
t he edgg’ ‘%ﬁ Tihesjt(i sUifp EhEo AT Pk S ﬁooﬁn?‘ﬂ t% a%&?lar%f%%q’ds r]S]Dé’aF Fed out,
w th the Sm@m@@oszb&f5l o4t heiapgp liclaaleddbyi tdes .seTnenpily e32vaiihl t he

| ens 10 being rota t he nozzle 59a i-s noved n the abov nner. and
a1 owed Lo Bt Tha SbaRERGS PUIEe B WSO MHE PG L1 o TR IFD 58 8oef move

while formagdashtich IO dRCUH MY 92 daazs 180, tW khet Be rdiighangenket ween
the nozzle 59a and the lens 10 being kept at 10 mmor less. At this tineg,

the coati ngCPPReEt BP@HhQICEREETL REQ ERS adoedn ofpEBadL oS tife  SQPEABE of the

lens, i sughe@ JRNBELt RfgtALddd i dl BaEPE‘eSacR?t %thh@h&%%ﬂrﬁﬁngb)éh%% force
of the ejection and the céntrifugal 20 force of the [ens, so that the

coating fluddl eainderappte@doy Wiehoetve andtorodZhe entire upper surface of

the lens 10. If t Fygg stoo
large (for exarrp"flhten 3361 n{ipggrg b PA?pler\(/\krrﬁen t tgqﬁogﬁ??ﬁgg % IS app t he
coating fluid Ehecdzuve hmamghr tahei roZzwebID driges zb;élezsoartoplgetféubyl its own

ot e TS, oLy RS TRET I A SR AR 1 9BsdRy B gpungnil ¢

I ncor pdrsat etdocus cotdme the lens 10, w1th the dlstance between the nozzle
59a and the lens 10 being kept at 10 mm or less. At this time,
the coating fluid ejected onto the lens 10 can spread on the
surface of the lens, in such a manner as to fill in the gaps
of the coating, by the force of the ejection and the centrifugal

20 force of the lens, so that the coating fluid can be applied,
without fail, to the entire upper surface of the lens 10. If
the distance between the lens 10 and the nozzle 59%a is too large

(for example, 20 mm or more) when the coating fluid is applied,

the coating fluid ejected through the nozzle 59a drops as
25 droplets by its own surface tension before reaching the surface
of the lens 10. As a result, uncoated portions may be left
in the coating, or air bubbles may be incorporated into the
coating. In the present invention, the height and gradient
of the lens 10 are determined by measurements, whereby even
30 if the shape of the lens 10 changes, coating can take place
such that the nozzle and the lens are kept at a certain distance

or less. Thus, the above problems can be avoided.

The rotational speed of the lens 10 during application
of the coating fluid may be selected to be appropriate, in

35 consideration of the viscosity and drying speed of the coating



coating. In the present invention, the height and gradient of the |ens 10
are determ ned by neasurenents, whereby even 30 if the shape of the lens 10
changes, coating can take place such that the nozzle and the | ens are kept
at a certain distance or l|less. Thus, the above problens can be avoi ded. The
rotational speed of the Iens 10 during ggpLication of the coating fluid may
be selected to be appropriate, in 35 consideration of the viscosity and

dryi ng spee t i - i i m i filmis
obt ai ned. Tﬁ%g%%v?ﬁbgRg%ég%H&F%gﬁééégggP%%ﬁ%ép%% g%f%%%%%'to ehggﬁﬁgpriate,
in consi despeednoDf thdenbat baceapebacsnl ¢tiecd ot atbenappsperitabé, fhe | ens

10 and the gjection eed of .th Qatin | uid, ngl e entiye . upper
surface of ?%%§}%%Ea O%éﬁgE%E%ggﬁggcewﬁ?%gﬁ?gdﬁ%%éggg sﬁg%gisﬁé§%ﬁ%%erred
rotational speebemwmd Thend et Hj editriiong spesid rof wihich ciolad ipigi fBisiol woi on i s

50 to 1Q0 nd the. novi ng speed_of th ozzle 59a.is 1.5 to 4

nm secord. E%ggﬁfhﬁ ?Wﬁﬁﬁ%af?ﬁﬁrf?%¥ﬁa?% %bp '%die?ﬁe?po?%?iBﬁafogbggd of
the | ens 10yishowereasedddspbts. t hepatiragrédl 1o and @t Usbeethef fthlem

t hi ckness. Concretely,, the lens 10,is rotated for 5 seconds or so_at a

rotational peed BRI SOREHY MhP FhE PERPRRnBRLEUbHOR hkS httihd Ylayer is

7 pm The rabg, ofndnereansving asfetieof otinéi AORL16Psed wWoen, theor gt ati onal
speed is increased are varied according to the curvature of the lens 10 or

the anbi e™{&ppeR@ture for the lens 10, and are adjusted to attain a
proper jfg | m t hi ckiiess, +Alt &5a CORPIAUeN: 9faddis &PathBG SRSE A8 £ s Pl
el evating 20 bl ock 56 of the applicator device 5 is |owered by the servo
nmot or 54 t oodithe hensi ¥ éf ihereazeddcohinnthdccaddnon§iinant agdomssi ned in
the nozzie ¥RLLENgn! itk fhe Ml RGANLGO T RHLAYA b 10T D PR 10, L he
| ens hol ding portions B , are returneéd to the Ini'tial position 5 shown
in Fig. 20 amgcamig be senrttepi netdtpondl shaddeoeri@®tiong, deQixmn.2, Thiee | ens
10 i's set a{:hig}%nggsepcpf(%h%oggg%gng' 1£9e%‘ is 7 pm. The rate of increase
15 and the rotational speed when the rotational speed is increased
are varied according to the curvature of the lens 10 or the
ambient temperatﬁre for the lens 10, and are adjusted to attain
a proper film thickness.
After completion of the coating operation, the elevating
20 Dblock 56 of the applicator device 5 is lowered by the servo
motor 54 to dip the tip of the nozzle 59a in the coating fluid
contained in the nozzle waiting tank 6.
During the coating operation for the lens 10, the lens
holding portions 80, 81 are returned to the initial position
25 shown in Fig. 20 and, in the centering jig 11 of the centering
device 2, the lens 10 is set at the stepped portion d. 1In a
next operation, one lens holding portion 80 holds the lens 10
placed on the centering rod 18, as stated earlier, and the same
operation is repeated to transport the lens 10 to the spinning
30 shaft 34. While the one lens holding portion 80 is holding
the lens 10, the other lens holding portion 81 is placed around
the spinning shaft 34, and the spinning shaft 34 is lowered,
whereby the other lens holding portion 81 holds the coating
fluid-coated lens 10 placed on the spinning shaft 34.

35 When the one lens holding portion 80 transports the lens



next operation, one | ens holding portion 80 holds the lens 10 placed on the
centering rod 18, as stated earlier, and the sane operation is repeated to
transport the lens 10 to the spinning 30 shaft 34. While the one | ens

hol ding portion 80 is holding the lens 10, the other | ens holding portion
81 is placed around the spinning shafty34, and the spinning shaft 34 is

| onered, whereby the other |ens holding portion 81 holds the coating

f1ui d-coat q@ kens k0 HJ;3EahLEHAE SR, NH 13haf t 3%n InVshdhe ane | ens
hol di ng portion 80 transports the lens - 20 10 to the spinning shaft 34,

the | ens 1hddingeporhésn|&nés sigrditapgvitlivrleceddreritt wrbors yhel aced

directly ahgw | irde$h f ; i7ng I C@; l'ide

shaft 62 E@é&%ﬁ ggfﬁpﬁgrg? g%étﬁé?gfﬁépﬁgigﬂiﬁg%i helgﬁ%ygﬁﬁées%$§£§ 5

shaft 62. 162 phetiradssdupvagddesd deat, thiselensni@blie helld byr bhatebideor

drying.5AfE§{dﬁpqx%ens 10 is provided with the coating |ayer, the coating
(so

| ayer iS dri 6 idified) for 15 mnutes at roomtenperature. The coating

fluid conprisingIa thetlmre di§ipg devibas/ t hbeptopetalylefolbesondhgtsadl i d
when expos to,_ moistu The, turntab 61 is rotated.through one.turn, and
the | ene. 10 Hadimg e BOLEFnghFayBroaol: it pEal FABH ThtP ot Fooki e

dryi ng devilegrerAs thet edatboy e, atdre ignarieds(dwl th gy gy tiican 180midut&ansport s
the centered lens 10 fromthe ce tering.rod t8§8f t he centerin gevice 2to
the spinni i SRSM: EYAPBFAHHES spi atypg; teusd SRMRHE N8 YFAENaRRe ot her
| ens hobdi Rerip@it iy the tPaspant Sf e dadtef dans Mhdd argdespidni ng
shaft 34 to the slide shaft 62 of the lens drying device 7. The coating 20
appar at us P&atfiE allPg EepBheklents bherhiatst é%ﬁ?”ﬁ6V€§etﬁérnPeﬁ§€s 10

si mul t aneoysley 1eh3US0 RQUPAE CEh &V ddhBhANRGIAL US11BaYiiRG 9B Wi ER&rhHAS
hol di ng portion, the coating apparatus ~ 1 Can carry out operation while

shoytening-ﬁnﬂm(ﬁhﬁzﬁﬁMﬁPQi 1&nd noving the I ens holding portions to a
M Ni mum necessar y 23 ALY 8o UTHRCRIRY 1R LA dilgy JrEE3F don the working

e 15 transports the centered lens 10 from the centering rod 18 of
the centering device 2 to the spinning shaft 34 of the spinning
device 3. At the same time, the other lens holding portion
81 transports the coated lens 10 from the spinning shaft 34
to the slide shaft 62 of the lens drying device 7. The coating

20 apparatus 1 sequentially repeats this operation, and moves the
lenses 10 simultaneously. Thus, compared with an apparatus
having only one lens holding portion, the coating apparatus
1 can carry out operation while shortening the operating time
and moving the lens holding portions to a minimum necessary

25 degree, thus achieving both the decrease in the working time
and the reduction of the manufacturing cost.

In the lens drying device 7, after the coating layer of
the lens 10 is solidified, the lens 10 is withdrawn from the
lens drying device 7. The lens 10 withdrawn from the lens

30 drying device 7 is subjected to photochromic coating in a next
step.

The embodiment of the present invention has been
described above, but needless to say, various modifications
or changes of the present invention are possible based on the

35 technical ideas of the present invention.



and the reduction of the manufacturing cost. In the lens drying device 7,
after the coating layer of the lens 10 is solidified, the lens 10 is

wi thdrawn fromthe |lens drying device 7. The lens 10 withdrawn fromthe

| ens 30 drying device 7 is subjected to photochrom c coating in a next

step. The enbodi nent of the present inveption has been described above, but
needl ess to say, various nodifications or changes of the present invention

are possibl e basegsomife 3P #-%C.hresiﬁcghei gﬁ%ﬁn@ﬁgf braptesemad wantipn. 21

As shown in Fig. 6, the spinning shaft 34 has a’larger dianmeter on the base
end side thdhaBAteheoneblde ngagadend deide Howalvedn e st Fidy.sige. t he

di amet er of 4L h I shafd 7 343 4 epgj SAHE dH: EPenkange t he
base end si gé %Bég'[}%t@ﬁg Pear%jr:rﬁg'en{f gﬂlﬁ(&igﬁ I ke the |angtre1r o? t}{%{ef)Cm

spi nni ng sh3fe remaing the sahanimgtievizegs. f1dmttiee doge mpd [Uide ba ng
coated fd o : ng . .t i .34, - ' fluid
becones é s\é\%ogcg]v%qé%Q?ﬁés\r}eﬁls%%gggbgﬁéﬁgﬁgﬁﬁa&eﬁ% ﬁg trshﬁ ﬁ%#ﬁggg g"?{é% 34
may | evitat@&4danoé theeapgihnkegf demiard3adhere to the lens 10 upon rotation

of the spinning shaft. 34. . a ns for., preventing this, the.spi.nning
ohaft 3471 o gl venih EOFrrRreHEr ORI TEn g e ¥ Mt ERR B! ¢ e
| ens 10, solbDhahdt heheeeat tbgthkusginesen ikhef abbitigof famidheelcenesl0, can
be 15 prevented from adhering to the spjnni shaft 34. Concretely, _the
G arot b of SERYSEHEANT M SHATECSus [P Bl Gt the SEREHASEHA St er
of the 1@ns3hymd) TEvDEaf®r£n &l thiedplatkdeoFalrm apaeddpéreheo sghanidig shaft

34 within the range described in the above enbaodi ment._ 20 In connection
with the sehSoHPGhi £etagionsof; kbe| SRANNAPANERELHG the R8n20FCABS 5AY t he

mrror 43b Lschapatiad @il NenheSaPEnhohg ZHH @A 306 9hti vas & haidfing Lamnecting
the other sensor 44a and the other mfror 44b, but_one of the sensors nmay
be |ocateds&plaedidiaperer Héigghtheodianshet @ hithei bena Hbi gitthat the

coating fluid, even if falling from the lens 10, can be

15 prevented from adhering to the spinning shaft 34. Concretely,
the diameter of the spinning shaft 34 is preferably smaller
than the diameter of the lens by 15 mm or more at the rotational
speed of the spinning shaft 34 within the range described in
the above embodiment.

20 In connection with the sensor units 43, 44, the line
connecting the sensor 43a and the mirror 43b is located at the
same horizontal height as the line connecting the other sensor
44a and the other mirror 44b, but one of the sensors may be
located at a different height position to provide a height

25 difference between the two sensors. In this case, the edge
position of the lens 10 is determined in consideration of the
height difference between the sensors.

According to the embodiment of the present invention,
coating with the primer solution is taken as an example.

30 However, the present invention can be applied to other coating.

In connection with the sensor units 43, 44, the two
sensors are used, but it is possible to use only one sensor,
change the sensor position, and detect the height positions
of the central portion and other point of the lens, thereby

35 performing detection. However, this procedure takes time.



25 difference between the two sensors. In this case, the edge position of
the I'ens 10 is determned in consideration of the height difference between
t he sensors. According to the enbodi ment of the present invention, coating
wi'th the primer solution is taken as an exanple. 30 However, the present
invention can be applied to other coatifig._In connection with the sensor
units 43, 44, the two sensors are used, but it is possible to use only one

sensor, change tptgedee%%ee%éwnmm dehechgtdispded 0l aROSHd ifGRst of the
central portion and other point of the |ens, thereby 35 performng

det ecti on. 3#RRSlerof thiespperseauievenkeant ithe LespEctiveidsns sEgPaéve, in
the coati ng;rézp@%ﬁé WF Bfe i dd 3 gé%ﬁ%%t Qe P8 iERLALvE BYEN A PRl hE

respective 1ens support portions o e centerlng devi ce, theé spi nni ng
devi ce, anddtyeng diewnrrge des eerangegr ringadadtdbyuances starmesss of paier of

the 5 | gns ghding aGHions; ofc e d ens Lranspoid - daigecal £ pravided at

t he sane di'stance as ween respectlve suppor
portions; tde fthe stamd diwdmeres da)ltdhengiimtaMGEnbetweamsrmet sespecrterve from

the lens su ort ortlon of .t he nter.i t.h up)
portion of spﬁﬁhﬁﬁ‘pf6t&89lée€h% 5%9 3§gg%dl W§i4 p%o Pﬁ&
portions StﬂmmépﬂﬁﬂﬂstMetIQM§pﬁr®ﬁ the lens éuppmrhepben$osupﬁothe portion

of the spinni dev to the I ns_support tion of t dryln devi ce.
Thus, the WeSRETRT Ro1 REROStpBRE Tt Honi b Tt ST Bent ed.

and thao enge¥ 1885 PLRE théfeseé&l@a@fb@héhpéﬁ§nﬁﬁlldiﬂgtb@r@@@hsng appar at us,
as the second aspect of_the present invention, the | ens hei ght neasuring

sensor is i&@%@ﬁ%@e@%?lHe?%%@?R%r%§ Ehe %eeeoﬁr%m|ERe hengnEUBPPEEr ence

bet ween t wo,ppt b St tthféeseeﬂheﬁgocﬁeﬂee leng el Eases@fpd Pe 489S of
supported by the spinning device and at other |ocation on the |ens surface

spaced frontifedeehrerdevigs, Jpersatithe westefellpaoveneed wift Adet Lemisor
know edge oérarhepef-‘t Qv ¥ cGhast 8pbvRhtbhe ALA%hdeBRS £ 441 SORE itithe

oper ation can
15 can be shortened.

In the coating apparatus, as the second aspect of the
present invention, the lens height measuring sensor is
provided for detecting by the sensor a lens height difference
between two points at the center of the lens surface of the

20 lens supported by the spinning device and at other location
on the lens surface spaced from the center. Thus, operation
can be performed without prior knowledge of the height or
gradient of the lens. Hence, the coating operation can be
smoothed.

25 In the coating apparatus, as the third aspect of the
present invention, the lens height measuring sensor is
equipped with the two sets of 1light emitters and 1ight receivers,
and determines the height of the lens by allowing the lens to
block light emitted from the light emitter and reaching the

30 light receiver. Thus, the shape and size of the lens can be
measured by a single measuring operation.

In the coating apparatus, as the fourth aspect of the
present invention, the coating fluid is coated onto the surface
of the rotating lens while the nozzle is being moved at a

35 distance from, and along, a straight line connecting the center



snoothed. 25 In the coating apparatus, as the third aspect of the present
i nveriti on, the I ens height nmeasuring sensor is equipped wwth the two sets
of light emtters and light receivers, and determ nes the height of the
| éns by allowing the lens to block light emtted fromthe light emtter and
reaching the 30 light receiver. Thus,_thg shape and size of the |ens can be
nmeasured by a single measuring operation. In the coating apparatus, as the
fourth aspegt Gfe tsfaerfarafee%%nfthbny@ﬂgl 98’aﬂ F@d&@%dméﬂ Wed th$ GRaleggeont 0
the surface of the rotating | ens wh nozzle is being noved at a 35
di st ance fr@ﬁnﬂ@nélealseng’fhlasst’qﬁaﬁ gﬁqatlhﬁgeféﬁﬁﬁ‘e@@ilr@etlﬁ@f%mlé’r coagz®d of the
surface of 5t of the surface of the |lens. Thus,
the coati ngcB wﬁggcan&be unld(?(F;r{r}?y %:%gt ed onto the surface of the lens. In
the coating apparlat ushe a@atﬂﬂelg‘lafnpﬁ@;’p@t af the f5CHr exzprct nvEnthen, the
dryi ng devi I o) e i tion, and a
pl urali ?’y OE?P?%&& P@F\‘é&{s%%gr?tp%r(ﬁ% o?g?ﬁgéd%g%gédgt\l/?%%égig provi ded on
the turntabbeatable yaksoyd urhad iaty sobft hetJaEmeBs aﬂ'diws,pltdrealhsnseasf tdn&en be
dri ed seque t| al | h| e%ng effé en(tj dﬂ ofcé he 10 Ie& t t he
coat 1 ng. appariy Gubpe Y RELTR G4 TR st et et de Proekiedin the
wai t i ng tantkusrﬁmbmta) slmlyver;blmJSalpu:p\uﬁjedef denkas. nortal €, tamzllblneetsl p of
the nozzle is di in tank when t I|c tor device is not
115 oper st Bided BRECER o1 1P netfBSo bB Rt BhCpIRY G GRS At T yi ng.
and theocoatémged) uid can be supplied stably. In the coatl ng apparatus, as
the seventh aspect of the present invention, an operation for %Ppl yi ng the
b

coating fluid onth i FRHsITS 2PRATHE!S £ o3t | TRE opEF il | BFPESL bRt peRe or ned
20 before phetogchy ofFefOBbh N0t FherifgsStadRUStoBIg LT 881vBAEMRE Ccoating

can be perfornmed. 24 -
provided for the nozzle, and the tip of the nozzle is dipped
in the waiting tank when the applicator device is not in
15 operation. Thus, the tip of the nozzle can be prevented from
drying, and the coating fluid can be supplied stably.
In the coating apparatus, as the seventh aspect of the
present invention, an operation for applying the coating fluid
onto the lens is a primer coating operation to be performed

20 before photochromic coating of the lens. Thus, preferred

primer coating can be performed.



What we claimis: 1. A coating apparatus for a lens, conprising: a centering
device for determning a center of a lens; 5 a spinning device for rotating
a lens; an applicator device conprising a nozzle for discharging a coating
fluid for applying the coating fluid onto the surface of the lens held at

t he spinning device, a drying device ftokgsdrying the coating fluid on the 10
surface of the lens ; and a |l ens transport device for transporting the |ens
from the cgpLeri,A0-98YiCest0 the spinning device, and further transporting
the lens fromthe spinning device to the drying device, wherein 15 each of
the centering device and the spinning device has a |ens support portion,

the drying devicephas,piygabpghrhels rSYPROTLNROT LLABSisiAG:| ens transport
device has a pair of lens” support portions; the lens support portion of the
centering device, at¢trntoin@rmesigpdar fetEirgingna hecsprani g aedes, one
O Cns Support | BOLLLRNS QT abbECOr YhROrdeui §y ANdeAshal f of | ens suppor!
portions of the |ens transport device are arraﬁged such that these all lens
support portions aneppdiingptoordéeiicercampriisdert acalzdienEoarnti sitsorgitag t he

di st ance between a Lr.of - 251 ens .hol din r.tio of, the nsport devi ce,
Chet Aot ance S R had 140 2bBTi 0% ShO RPN P08 it LhaMRROtAe ey €
t he | ens suppiothepdehsohedti thethpi spingidevideeicand the di stance between

the | ens support portion of the spinning. deyjice and.the_lens support
bort1on of rhe dr i ftvaBer devare” Pe8 HerigSt hbeesnar Lhdr £1515 BH Bhppor
portiom®f therteansporhedevhee; thansports the lens fromthe | ens support
portion of the <centering device to the | ens support portion of the spinning

device; and 35 a Set®md TAHSRUGp AV 56+ fogntERNERETELRASshBF t L ERv i ider™ 5

the centering device to the spinning device, and further
transporting the lens from the spinning device to the drying
device, wherein

15 each of the centering device and the spinning device has
a lens support portion, the drying device has plural of lens
support portions, the lens transport device has a pair of lens
support portions;

the lens support portion of the centering device, the

20 lens support portion of the spinning device, one of lens support
portions of the drying device, and a pair of lens support
portions of the lens transport device are arranged such that
these all lens support portions are being located on an
identical line and also that the distance between a pair of

25 lens holding portions of the transport device, the distance
between the lens support portion of the centering device and
the lens support portion of the spinning device, and the
distance between the lens support portion of the spinning
device and the lens support portion of the drying device are

30 being the same;

a first lens support portion of the transport device
transports the lens from the lens support portion'of the
centering device to the lens support portion of the spinning
device; and

35 a second lens support portion of the transport device



si mul taneously transports the lens fromthe | ens support portion of
the spinning device to the |l ens support portion of the drying
device. 5 2. The coating apparatus according to claim1, which
further conprising a |lens height measuring sensor for detecting a
hei ght difference between a height at the center of the lens and a
hei ght at other point on the | ens surfagé spaced from the center. 10
3. The coating apparatus according to claim?2, wherein the |ens
hei ght neasusimgltemsorsly taquisppedswibe tews setop dhel ilghe seppexters
and |ight reggi¥ess o@RfledgiBINIMESeRi B NENOf1dME subBBSt Yo Al ileMbRY
the lens to block light emtted fromthe light emtter and reaching
the |ight retBfv@FYing IEVifife coating apparatus according to claiml,
wherein the nozzle of the applicator device is being noved at a
di stance _frgm and along, a straight |ine connecting the center of
the surface?of the'§ Eﬂgg’c%g ARPRURE DBFEP BT tf’r?é%ﬁlr]r'a%l%‘? LppEhesq
ljenjs. 5d Thecéﬂptiﬁgn@ppaﬂ’eaiw$ledgfﬁmrﬁliaélguf_ih@kédrfﬁo]r, f\&ﬁeﬂe;:éctbﬁg a
rying device conpris a turnt e rotatable on.an axis_o
ot at Pon. - anieSSRE W Ei Tt PREVEERS SRSABE (Ao GRECEF Yhesslens
dryi ng devi candre psmtitded onhthepdimithtablidet Dedsysar Pday alpadoed dkom
the | enses. The coating apparatus according to claim1l, which
further congPFsFﬁﬁt%;Maiting tank storing a solvent to dip a tip of
30 the nbzzl 8.whenrhdeocapphycatmradens eecdsdingt tonclopier &t i wierein the

lens height measuring sensor is equipped with two sets of light
emitters and light receivers, and determines a height of the
lens by allowing the lens to block light emitted from the light

emitter and reaching the iight receiver.

15
4. The coating apparatus according to claim 1, wherein the
nozzle of the applicator device is being moved at a distance
from, and along, a straight line connecting the center of the
surface of the lens to an edge portion of the surface of the
20 lens.

5. The coating apparatus acceording to ¢laim 1, wherein the
drying device comprises a turntable rotatable on an axis of
rotation, and a plurality of the lens support portions of the

25 drying device are provided on the turntable to dry a plurality
of the lenses.

6. The coating apparatus according to claim 1, which further
comprising a waiting tank storing a solvent to dip a tip of

30 the nozzle when the applicator device is not in operation.





