DESCRI PTI ON Scrubbi ng Met hod, Scrubbi ng Appar at us,
Lens Mold Drying Method, Lens Mbdld Drying Apparatus,
and Met hod of Manufacturing Plastic Lens Technica
Field The present invention relates to a technol ogy
for washing and drying a |lens nold used for cast

pol yneri zati on nolding of a plastic lens and to a
nmet hod of manufacturing a plastic lens by use of a

| ens nol d. Background Art Fig. 1 shows a flowchart of

a conventional |y knownprridwgeiasy nol ding a plastic
| ens by cast polynerization. The plastic | ens nol ding

nmet hod i ncludes the steps of preparing a female nold
and a male nold, washing at |east the nol ding
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forma nold assenbly by a tape nold process or the
like, injecting a curable conposition into the nold

se ~,pol ynmeri zing and curing the curable

Tb@%WﬁgEF%ﬂ@n, and then denol di ng the cured product.

Fi gs. g illustrate schematically the_tape nopld _

proceS@e presgRbARveRHoR gplateeald agtepbaslogynfey masking and

nmold (fermale nold) 1 for nolding a convex surface and
dryng adensapeldnpsed {arasast malpmepizasionnmodding of 2 grestie lens

surface are Erepared, then, as shown in Fi?. 2(b), the
anddaveseshed at manufabdinige surlhside lank lnf ushef Adems eaatdl d

1 and the concave surface nolding surface 21 of the

mal e nold 2 are opposed to each other, and a pressure

sensitive adhesive tape 3 is wound around the
BackgounfdeAent i al surfaces of

Fig. 1 shows a flowchart of a conventionally known method for
molding a plastic lens by cast polymerization. The plastic lens molding
method includes the steps of preparing a female mold and a male mold,
washing at least the molding surfaces of the molds by use of an abrasive or
a chemical, thereafter washing the molds with water, drying the molds to
thereby clean the molds, assembling the thus cleaned female and male
molds te form a mold assembly by a tape mold process or the like, injecting
a curable composition into the mold assembly, polymerizing and curing the
curable composition, and then demolding the cured product.
Figs. 2 illustrate schematically the tape mold process. As shown

in Fig. 2(a), a glass-made lens mold (female mold) 1 for molding a convex

surface and a glass'made mold (male mold) 2 for molding a concave

surface are prepared, then, as shown in Fig. 2(b), the convex surface
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the lens nolds 1, 2 to seal the gap therebetween, to
construct a lens nold assenbly 5. Fig. 3 illustrates
an exanple of a curable conmposition injection step. A
curabl e conposition 6 is injected into the gap
(cavity) 4 between the nolds of the constructed |ens
nol d assenbly 5 to fill up the cavity 4 wth the
curabl e conposition 6, and then an injection port
formed in the pressure sensitive adhesive tape 3 is
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cured by energy such as heat, UV rays, etc., whereby a
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ens obtari ned rectly exert cts

| h f
b3k Sral T S bt BGERE Thet s Eeh TRETrudiy tong mold
a nethod is adopted in which at |east the
asﬁﬁpﬁg%g‘surfaces 11 and 21 of the lens nolds 1, 2 are

subj ected_to precise mashln di at bef ore.
woundﬁ% ?H@L%Fl@éﬂgaraél SaREIHlP e B e ﬁf: C?Iaae&éwnawectlon
the | ens assenbly 5.is copstructed
SteRyi P URR f:%pewém f\;ﬁ%é@eclﬁ%d Higsthsogan 93‘%5)%4 hglween
the lens nmolds 1, 2, there is an ultrasonic washing
theenpbly efsthry cangeuetegelens meldiaseembbubite AH up the cavity 4
enbodi ment in Japanese Patent Laid-open No.
wighobelopadle campesitiah 6f andadimgnanpsitrbpoxisrofedain the
sponge roll is described in an enbodinent in 2
préspuresmsiave mdhleaive- tapen 3Ns. sadded 584 MHEresfiet,hile curable
washi ng nethod, the nold is scrubbed using a urethane
cofnparitwdn lceissoypeldybnensatersucBess teat, UdapanesacPatkateby a
Lai d-open No. Hei 11-48117 discl oses a nethod of

plastic lens can be obtained.

If dirt or foreign matter 1s present on the lens molds 1, 2, the dirt
or foreign matter would be transferred onto the plastic lens obtained, to
directly exert bad effects on the optical surfaces; therefore, it is necessary
to completely remove the dirt or foreign matter. For this purpose, a
method is adopted in which at least the molding surfaces 11 and 21 of the
lens molds 1, 2 are subjected to precise washing immediately before
wounding the pressure sensitive adhesive tape 3, and the lens mold
assembly 5 18 constructed while maintaining the cleanliness.

As a method for washing the lens molds 1, 2, there is an
ultrasonic washing method using a detergent, as described in an
embodiment in Japanese Patent Laid-open No. 2000-102932. A method of

washing a mold by use of a sponge roll is described in an embodiment in



reform ng the surface of an optical nmenber in which
the surface is rubbed wth a nenber obtained by
softeni ng an abrasive -containing resin through
wetting. Anong these washi ng nmet hods, the scrubbing
met hod of washing a lens nold by rubbing it with an
el astic polishing nenber is the best for renoving
contam nants fromthe lens nold. In this case, when an
abrasive is internediately present, it is possible to
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may be transferred onto the surface of the lens nold

Wedtihe | ens nol d surface may be marred. The dirt or
foreign matter or scratches present on the surface of .
the | p b seayy aghingc mefhedse rthe sggub impemesherh of Feashing
optical surface of the nolded |ens, thereby |owering

a lene pll by rebbing il with ameiagfes poliphingememhiradis te best for
washing a lens nold by use of the sponge roll or the

remloamg ccopdhinghanty fembethobleasnedldy dof ttbrd mgsan when an
abrasive -containing resin through wetting, there is

abrhdvprishhtmmdhntdlpgreed@stit s pokdibhi tigremaobe thealittdwhich
be dried when washing is at rest for a long tine,

waaild othMdrenise e diffiedt eb @stnio®ecpol i shing nmenber is

directly used for washing, the nolding surface of the

| ens HpkwevepUulld LeubBinEehethb®s of washing a lens mold by use of
the sponge roll or the elastic polishing member obtained by softening an
abrasive-containing resin through wetting have the problem that the dirt
or foreign matter may remain on the elastic polishing member after the
lens mold is washed. If the elastic polishing member with the dirt or
foreign matter deposited thereon is directly used for washing the lens mold,
the dirt or foreign matter may be transferred onto the surface of the lens
mold or the lens mold surface may be marred. The dirt or foreign matter
or scratches present on the surface of the lens mold may directly exert bad
effects on the optical surface of the molded lens, thereby lowering the yield
of the lens. Besides, in the methods of washing a lens mold by use of the

sponge roll or the elastic polishing member obtained by softening an

abrasive-containing resin through wetting, there 1s the problem that the



flaws in the nolding surface of the Iens nold woul d
eventually be transferred onto the | ens produced,

t hereby yielding defective products and |owering the
yield of the I ens. The present invention has been nade
in consideration of the above circunstances.
Accordingly, it is a first object of the present
invention to provide a scrubbing nethod and a

scrubbi ng apparatus by which it is possible to wash a
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Conven onaII as, a nethod for drying a | ens nold
lowaungd Nethedldndi t h water, there have been
proposed a nethod in which a lens nold is dried by
use oflbg PresenbabBwntincdiael berrsatade Bhiconsideradsedo! the
organi c solvent or the |like organic solvent (see, for

abexengreumstgrwese ARardmgly.aitdiopeniiNgsobjdel & tha5gvesent
and Hei 5-185042), a nmethod in which a lens nold is

invemersed provpde e wamﬁlhinfg snttlienl pudl edscupbbim@mappaetus by
water 4 and is drained and dried (see, for exanple,

whiiahanas @ oRaibdntto eash aplensNasld wicho&- RAOAPD dartdordehe lens

5-50046), and a nethod in which an organic solvent 1is
mdldtansedtland maidngithe dbovmoddilf by jetting conpressed

air (see, for

In addition, after the washing of the lens molds 1, 2, it is
necessary to dry the lens molds 1, 2 having been wetted with water. If
such defects as water discoloration and stains are present on the surfaces
of the lens molds 1, 2, the defects would be transferred onto the optical
surfaces of the lens. Therefore, the drying of the lens molds 1, 2 having
been wetted with water must be so conducted as not to generate such
defects.

Conventionally, as a method for drying a lens mold having been
wetted with water, there have been proposed a method in which a lens
mold is dried by use of a flon-based, alcohol-based or chlorine-hased
organic solvent or the like organic solvent (see, for example, Japanese

Patent Laid-open Nos. Hei 5-114594 and Hei 5-185042), a method in which

a lens mold is immersed in pure water, is then pulled up from pure water



exanpl e, Japanese Utility Mdel Laid-open No. He
5-40795 and Japanese Patent Lai d-open No. He
5-193123). In addition, there has al so been proposed
a method in which an optical conponent part wetted
with water is warmed up by blowi ng hot air thereto
and is then dried in air (see, for exanple, Japanese
Pat ent Lai d-open Nos. Hei 7-124529 and Hei 10-
199854). Further, there have been proposed a nethod in
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through rotation has the nmerits that the apparatus m
expardfaldapaneranlatentt haid-amensNoa. dyeit §nd 2HS hend dier 10-
nol ds can be treated one by one, but the nethod has
1998644 e nlbwither hidteredtase teenmiopbsed annktheebsi mhicke maiaptical
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which the Iens nold is imersed in pure 5 water, is
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apparatus, and a jig for holding the lens nold is
foneedagle, Japanese Patent Laid-open No. Hei 5-127397).

However, the drying method using a flon-based organic solvent
exerts a high burden on the environments because of the use of the ozone
layer destructive substance. The drying method using an alcohol-based
or chlorine-based organic solvent, due to the use of the inflammable
substance, makes it necessary to use an apparatus with explosion-proof
specifications, which i1s expensive. The drying method utilizing draining
through rotation has the merits that the apparatus may be smaller than in
the immersion system and the lens molds can be treated one by one, but
the method has the demerit that water or moisture will easily remain in

the surroundings of the optical component part and a long time is taken to

achieve drying. The method in which the lens mold is immersed in pure



In the nmethod in which water is blown off by jetting
conpressed air, water thus blown off may re-adhere to
the surface of the lens nold, causing water

di scol oration, stains or the like. In the nmethod in
whi ch an optical conponent part wetted with water is
war med up by blowi ng hot air thereto and is then
dried in air, the drying process is long, and it is
difficult to control the tenperature of the optica
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6 into the lens nold assenbly 5 shown in Fig. 3 is
diffomdit) €6 edntisl fthkl mnsperaitusd of the opticas Sungp@ensipdrie which
adhesive tape 3 is provided with a prepared hole in a
makqey edahpomihkdtpasaiinitain gbed egfalitandTha meileet i®Rvhich an
nozzle 7 is inserted into the prepared hole portion.
optital h@nmeisenpdrasiseftlordSih o HohHENE Ry &RNYEXvessel for

| ens, the spacing between the two lens nolds 1, 2 at a
vacuum drying and the method in which an optical component part is
vibrated for draining are disadvantageous in that a large-scale apparatus
is needed.

The present invention has been made in consideration of the
above circumstances. Accordingly, it is a second object of the present
invention to provide a lens mold dryiﬁg_ method and a lens mold drying
apparatus by which a lens mold can be dried without using an organic
solvent, without needing any large-scale equipment for vacuum drying or
the like, and while promising good appearance quality free of water
discoloration, stains or the like.

Besides, the step of injecting the curable composition 6 into the

lens mold assembly 5 shown in Fig. 3 is conducted as follows. First, the

pressure sensitive adhesive tape 3 is provided with a prepared hole in a



circunferential portion is small, an injection nozzle
7 very small in dianeter at the tip end thereof is
used so that it can be inserted into the snal
spacing. A pressure is applied to the inside of a
pressure vessel 8, whereby the curable conposition 6
charged in the pressure vessel 8 is fed under
pressure through a piping 9 and a valve 10 into the
injection nozzle 7, and is injected into the cavity
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be generated in the plastic | ens obtained by nolding,
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i nventi on has been made in consideration of the above
firdsh cherdt@otios, add che dnjegtiyn poirt isSsenledioffd obj ect of
the present invention to provide a nmethod of
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to restrain the generation of optical strains in the

THel #silife b cavity 4 in the lens mold assembly 5 ranges from about

10 ml to about 100 ml. However, the tip end of the injection nozzle 7 is
very small in diameter. In order to enhance production capacity, therefore,
1t 18 necessary to heat the curable composition 6 to be charged, thereby
lowering the viscosity of the curable composition 6 and increasing the
injection flow rate. In view of this, a heater 11 is disposed on the wall
surfaces of the pressure vessel 8, and a heater 12 is wound around the
piping 9, whereby the curable composition 6 is heated at the time of being
charged into the cavity 4. Where the curable composition 6 is heated,
however, optical strains may be generated in the plastic lens obtained by
molding, with the result of lowering in yield.

The present invention has been made in consideration of the



obt ai ned, and to enhance the yield of the plastic

| ens, even where a curable conposition is heated at

the tine of being injected into a lens nold assenbly

for cast polynerization of the plastic |ens.

Di scl osure of Invention In order to attain the first

obj ect nentioned above, according to the present

i nvention, there is provided a scrubbing method

including: a washing step of rotating a lens nold for
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and, in this .co ditigﬂ, defarm ng,the el astic
ye

nmenber.
COBBIOPERT 'S gh ot Wng, hiPeriE itelehandp o oas mold

pol i shi,ng menber. In the hing step, the Ilens nold
asembEY fAIEhedt WPLHRETE HPRSY LBe DRSHGIMAG member, and,

in the self-washing step, the elastic polishing

menber itself used for the scrubbing is washed,

whereby dirt or foreign matter adhering to the
Digtlgsureobbivesttiong menber can be washed away. By

performng the self-washing step, the dirt or foreign

mat t efn gadebdo gitenebhedirst ohjace-mehBoned) abosm therding to

el astic polishing nenber onto the 8 lens nold. In
thaddoesemnintentper, fthend ng prheidedl 4 somsibing skeelpod ihduding: a

elastic polishing menber can be prevented from being
wabthieg stefhef aftatimg 4 hand wpsd forohdldian Dplavaislieds Wwiehoiy an

| eaving the dirt or foreign matter on the lens nold
el@nit polidiil meibed Ggaest £Barfek @f the lens mold while rotating
the elastic polishing member, and, in this condition, supplying a liquid to
the area between the surface of the lens mold and the elastic polishing
member so as thereby to wash the lens mold; and a self-washing step of
rotating the elastic polishing member, supplying a liquid to the elastic
polishing member, and, in this condition, deforming the elastic polishing
member so as thereby to wash the elastic polishing member.

In the washing step, the lens mold is scrubbed with the elastic
polishing member, and, in the self-washing step, the elastic polishing
member itself used for the scrubbing is washed, whereby dirt or foreign
matter adhering to the elastic polishing member can be washed away. By

performing the self-washing step, the dirt or foreign matter can be

prevented from re-adhering from the elastic polishing member onto the

8



As the liquid used in the washing step and the

sel f-washing step, a slurry containing an abrasive

di spersed in water may be used. In this case, in the

washi ng step, the slurry contai ning an abrasive

di spersed in water is supplied to the area between

the surface of the lens nold and the elastic

pol i shing nmenber, and the surface of the lens nold is

pol i shed through the abrasive, whereby dirt can be
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slurry is supplied to the elastic polishing nenb
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| argely, so_that the elastic polishing nenber can be
wafer fis gipREed ép fthetdrealbetwepn the sarfeesHifridie deap nagld amd the

sel f-washing step conducted alternately, the _
elasdis pphishing mseeper sandrtheegudface ndt ihsetenshenaldsti pglished

steps, 9 whereby the washing stop can al ways be
thrvarglhudhedakwasive, hehetedgndirt edmdia cempoved hiffigtivelperln the

so that the lens nold can be washed wi thout | eaving
selfiwaslangt $tep| ehe shdrg @Bnelyppliibtd thardlastge pbBEshBRSmember,

nold. In order to attain the first object nentioned
wlalrebg thaetastiti pdisling member itself can be washed effectively.

As the liquid used in the washing step and the selfwashing step,
water may be used. In this case, in the washing step, the surface of the
lens mold can be cleaned by scrubbing the surface with water. In the self-
washing step, the elastic polishing member is washed with water, whereby
dirt or foreign matter having been deposited on the elastic polishing
member itself can be removed.

In the self-washing step, a rod-like member and the elastic
polishing member may be pressed against each other, whereby the elastic
polishing member can be deformed largely, so that the elastic polishing
member can be self-washed effectively.

With the washing step and the self-washing step conducted

alternately, the self-washing step is carried out between the washing steps,
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the present invention, there is provided a scrubbing
apparatus including: a nold holding unit for holding
and rotating a lens nold for nolding a plastic |ens;
a pressing unit spaced fromthe nold holding unit; a
pol i shing menber holding unit for holding and rotating
an elastic polishing nenber; an operating unit for
operating the nold holding unit and/or the polishing
menber hol ding unit so as to performa washing
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unit, whereby the washing step is conducted. In
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liquid supplying unit, the elastic polishing nenber
anédmghe giadisddnhymbelidrehplolihg himig sembeto pekfbrng aunidshing
is pressed against the pressing unit by the operating
oparition \whiel abyelf-heshehd opasdting Heefrdshi®BguEdtesh including
Preferably, the operating unit effects the washing

m®HaEatheoslastid pdlifiseivheMBEROREhEPBHALHOM MRS PALBiNG the
and effects the sel f-washing

elastic polishing member against the lens mold, and the self-washing

operation including pressing the elastic polishing member against the

pressing unit; and a liquid supplying unit for supplying a liquid to the

elastic polishing member while the elastic polishing member is performing

the washing operation and the self-washing operation.

While the lens mold is held and rotated by the mold holding unit,
the elastic polishing member is held and rotated by the polishing member
holding unit, the liquid is supplied from the liquid supplying unit, and, in
this condition, the elastic polishing member is moved while being pressed
against the surface of the lens mold by the operating unit, whereby the

washing step is conducted. In addition, while the liquid is supplied from

the liquid supplying unit, the elastic polishing member being rotated by
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operation when the washing operation is at rest for a
predeterm ned period of tinme. Wen the washing
operation is at rest for a long tine, the elastic
pol i shing nmenber may be dried. Wth the sel f-washing
operation conducted when the washing operation is at
rest for a predetermined period of tinme, it is
possible to prevent the elastic polishing nenber from
being dried, and to prevent the lens nold from being
theBS J1RMin Fred 8bab bl dibeuhit Q4 inde SRR IHi R I br&lPRS LSk by
a slurry containing an abrasive dispersed In water.
chiRglatile it ) e | iapgsed in
e EsreE AUk W KeRRR! A IEn A AR, A2p 8 cpHARRERET |}
IS pogS| ol.i.shi: face ..
tbr bR RE b BB s ALRg bR ks TEL T AL hergtiop and
fr { ens nol d .surface. Preferabl he, | i quid :
thk | SRR PP e Finafels B drecdCehé T washing
ossible,to ﬁ%gan t.he surface of the |

) ns nold through
orBEF iR Whet (1 Tatpe PR dhertaradh 1o gopreftiRgiined
menber .wth ter, and _to renove dirt or forejgn .
peﬁ’é)tr‘litb %itlla’@poﬁsa th4 Wﬁ@légéﬁ%eff%tl% 15 SRR {?érﬁ)i—ﬂng time, the
itself_ In order to attain the second object nentioned.
elagias, Bolighing: memparomaghe griesentVithvidw salfiwashang opgration
provided a lens nold drying nmethod including: a hot
copdneleds ugpny ithy weshing opepaiion g alarest Aenredredetgrmined
predeterm ned tenperature to a surface of a lens nold
petipd efohidiengt as ppesibld to peerenitihbecelpstiapiolighig maanber from
mol d; and a drying step of supplying 11 dry air to the
besng flued, afidtthereeeast vhe Bowhnbkl fromabéing mherddens nol d,
after the hot water supplying step. Wth heated water
pour eBrtferably, tesndiqmd dupelyiggrotiatsegplictl 4 slurppsshbliding
to wash away the dirt or foreign matter present on the
ansalbfaate 8fspersed in water. Where the slurry containing an abrasive
dispersed in water is supplied to the surface of the lens mold, it is possible
to polishing the lens mold surface through the abrasive, and to effectively
remove dirt from the lens mold surface.

Preferably, the liquid supplying unit supplies water. In this case,
it 1s possible to clean the surface of the lens mold through scrubbing with
water, to wash the elastic polishing member with water, and to remove dirt
or foreign matter deposited on the elastic polishing member itself.

In order to attain the second object mentioned above, according to
the present invention, there is provided a lens mold drying method
including: a hot water supplying step of supplying water heated to a

predetermined temperature to a surface of a lens mold for molding a

plastic lens while rotating the lens mold; and a drying step of supplying
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the lens nold and to heat the lens nold. Wth dry air
supplied while rotating the lens nold, a uniformthin
filmof water is formed on the surface of the |lens
nol d, and thereafter the water on the surface is
evaporated by the heat accunulated in the Iens nold or
by the heat of the hot water itself, so that the
surface of the lens nold can be dried w thout |[eaving
such defects as water discoloration and stains on t he

dr?uélfr%ethe JNGLES BF Bhe 9920 nARRSAR AL GEL E‘R%Ltflé( 1§ d tafter

Obt ai ned w t hout usi ng an organlfc SO t ag
AR T %?@?ﬁ%%%%ﬁ The hoat ed vator 15 pur éy'wéll?e?.r
h b) h "
Vnﬁf 0 WiRHRRR. YA i “palhed3p SRR il Hotl Wb o 55

oIoratlon an the | e

t f
pofbiS b R A A) 12t Bl e et 88 aBAls e B eintuly S Aaace of

thsbl%wa@&f Brch &9 s %ﬂ%’bse%pcﬁér 2GR difchirasappliad while

nol, d ng uni.t for | di n rotating a | ens pold
rOFEbtﬂng ed G HICBftia& MELOERS tglal Eﬁm WarERte B femeal on the
unit for_su pIy| water _heated to a predeterm ned
SU{T@\%eP%t’Cbﬁe ans aeldy fark thereafeen dhe weter oandhe swifgce is
air supplying unit for supplying dry air to the
evenpraed kof thahbepeascumnthtediinthisdane dnoldt @r by thplhicad of the
fromthe hot water supplying unit to the lens nold
hob ev atgr héseadf, smodthadt thieeshifycd bt lehsholodd rgnurd tyiedt without
12 possible to wash away the dirt or foreign matter
ledviom sheh slefédseanfwalee diseoloranbn, ambdsthmdeat théhesurface.
lens nold. In addition, with dry air supplied from
THhelrefodtey gabd spipplrgineg galityt @ahhbe | éinaindl dvitBbig hghd an
and rotated by the nmold holding unit, it is possible
org@nidraplvde heasyitbbdt rRelid arldrkdisbale equipment for vacuum
drying or the like.

Preferably, the heated water is pure water. With pure water
used, 1t is possible to dry the lens mold without leaving such defects as
water discoloration and stains on the surface of the lens mold.

In order to attain the second object mentioned above, according to
the present invention, there is provided a lens mold drying apparatus
including: a mold holding unit for holding and rotating a lens mold for
molding a plastic lens; a hot water supplying unit for supplying water
heated to a predetermined temperature to a surface of the lens mold; and a
dry air supplying unit for supplying dry air to the surface of the lens mold.

With heated water supplied from the hot water supplying unit to

the lens mold being held and rotated by the mold holding unit, it is
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filmof water is formed on the surface of the |ens
nmold in the hot water supplying step, and thereafter
the water present on the surface is evaporated by the
heat accunulated in the Iens nold or by the heat of
the hot water itself in the drying step, so that it
is possible to dry the lens nold w thout |eaving such
defects as water discoloration and stains on the
surface of the lens nold. Preferably, the dry air

pér}ogilbgé ﬁ,b lnxgaé’ﬂ‘ I dys tHL SRASEM f&%iélﬂe ?nn%ﬁgle 'fromi! 3@ Q&rf&%&ﬁ é)f the

ol ding unit, and a cover er surroundi ng
I h [ It viigedr - exhau NUE
TeffP il Al RORY g Toff SISO R0 S80Sy B bybBlied
f.0 f Ll Qy, re wat er, r.esen n
fr e T B Sl ool JEHE AR MR R TG RG b
ni .be dr.j ed.speedi l,n der to attai,n the :

o b BAE ik of i3 B3EahlR o OB b na PR et thin
Jpresent _invention, there i royvj,ded a nmethad qf
il R et e g opi o Ehe Safad®’ o i iy e 18; diss hef water

di sposi n a pair_of |ens | ds opposite to each other .
sugpRHng ﬁ?eéaetae mth%waé?%citﬁg wieher deEBE 0D sk sygtace is

t he ag between the lens nolds to forma | ens- shaped
eV@Ber%gt?, tshehey hagt aceumrakited daripedens sroldmroby ke heat of the

cavity,,and_curina the curable conposition to thereby
hogoy aterhidselil dst the Heviag sliser sprihatelt isupasside to dry the lens

conposition is heated to a tenperature higher than
meldomthaut dempangtsuck defedscisetlater distdopaiat and dtaweron the

than roomtenperature, and the tenperatures of the
supfaice ob6thé devss molldis are set to within 109C from the

tenperature of the curable conposition by heating or

cool i RgefeYiielye thealtyeairesapplyengl idifierie ntiepheidwesntHehapper

| ens nol ds and the
side of the mold holding unit, and a cover member surrounding the mold
holding unit is provided with an exhaust port in a lower portion thereof.
The dry air is supplied in the form of a downward flow, whereby water
present on the top face of the lens mold held by the mold holding unit can
be dried speedily.

In order to attain the third object mentioned above, according to

the present invention, there is provided
a method of manufacturing a plastic lens, including the steps of disposing
a pair of lens molds opposite to each other with a predetermined spacing
therebetween, sealing the gap between the lens molds to form a lens-
shaped cavity, charging a curable composition into the cavity, and curing

the curable composition to thereby mold the plastic lens, wherein the

curable composition is heated to a temperature higher than room

13



curabl e conposition is large, a convection woul d be
generated in the charged curable conposition, and, if
the curable conposition is cured in the presence of
the convection, internal strains would be generated,
thereby spoiling the optical characteristics of the

| ens to be obtained. Even where the curable
conposition being heated is injected into a lens nold
assenbly for cast polynerization of a plastic |ens,

teﬁfﬁetrhﬂgreamsgmﬂéd td %”Hé%;?ér'éf@redlow&rt%%%ero%% %@ﬁpe}mre and

| ens nolds and the curable conposition nekes

thBORSL LG fbsr@ISEHeaFQnI BE1HENSLRd Qfb Q%thf‘o GARY;geLL pirc

the curabl'e conposftion, to restrain the generation o
t l.e hance t ield
eHBE ARl NSl 0L 081§39PY°1?8 ARG RN T
heat e shln th nd/ o dr
ens. s R R er et ohe ReBRruttheonn gt Ak the
t erat ure. VVth he | ens nol ds heat n the washi.n
BB GRIPORKIC JF i Ee e, CPREPALEE O a S efaeaPLod i the
hea uipnent is elim ereby it js
%4 Szl &%@%Wnt ﬁ@daagéflgt% e cogppadiggeis cured in
cost Bri ef %Sscrlptlon of Drawings Fig. 1 is a
the| Bygssare of thRecpRwRedoy, f Brernal smlpﬁewwhi ifgn generated,
nolding of a plastic lens; 14 Fig aéﬁg is a side
theoyedy spoiliavaithe apiticnl ehat@qrgewl@s of g to 2gd)ohitained.
a perspective view of a lens nold assenbly construct ed
Evep whieng thhecwiabhalcempoditiod deimg dsatatt ia ipeetsiuigo a lens
sensitive adhesive tape; Fig. 3 is a conceptua
maldagssamblyr farl tamt paymgizdteosbép pladting bots, ngttiag a small
curabl e conposition into the lens nold assenbly;
temperature difference between the lens molds and the curable
composition makes it possible to restrain the generation of a convection in
the curable composition, to restrain the generation of strains in the lens
molded, and to enhance the yield of the lens.
Preferably, the pair of lens molds are heated by washing the lens
molds and/or by drying the lens molds with water heated to a
predetermined temperature. With the lens molds heated in the washing
step and the drying step, the need for a separate heating equipment is

eliminated, whereby it is possible to simplify the apparatus and to reduce

cost.

Brief Description of Drawings
Fig. 11is a flowchart of the process for cast polymerization molding

of a plastic lens;
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Figs. 4 are plan views showi ng generally a Il ens nold
washi ng apparatus, in which Fig. 4(a) shows the
condition where |l ens nolds are being conveyed by a
conveyor, and Fig. 4(b) shows the condition where the
| ens nol ds are being washed; Figs. 5 schematically
show the structure of a gripping unit in the
conveyor, in which Fig. 5(a) shows the condition

i medi ately before the lens nold is gripped by the

gri ppim% g0 s él\‘éideevi:évg of Teals RS nid1€ 1e£OMbIIOAnd Fig.
where the [ens nold is gripped by the gripping unit,

2BNek & @e?ﬂfé@tw@f‘rlg Qﬁ a Mm@@aé&(e%blyt AsHRREED B rlISlh% the

a side view and t lower part 1s a “plan view,
oA NRY gal ép%oﬂﬁ?*%%tﬁﬁ%?%% TR ur e o

?h:elszﬁ"%’a? is 6%8%1@ dﬁ%grgﬁ%g?raﬁlus%p etglgél K& lsl’c%p OP Imjecting
2 S%%iﬁmtféé%%% By ﬁéaier?%%l“ LA ﬁé nvent on

dosr 0 £GEROUAN vi9es UOBIRE Roevely 4 Haps Rl washing
GBS ¥ Bt d r GRS tholcapALen TS Bscmeldy are

cast polynerization, as shomn in the flowhart in

beppg convesedny A GOBV CHOK\ RN Rig- l@)ps}@ffwsb Hlegp gendhigion where the
lens molds are being washed;

Figs. 5 schematically show the structure of a gripping unit in the
conveyor, in which Fig. 5(a) shows the condition immediately before the
lens mold is gripped by the gripping unit, while Fig. 5(b) shows the
condition where the lens mold is gripped by the gripping unit, and in each
of Figs. 5(a) and 5(b), the upper part is a side view and the lower part is a
plan view;

Fig. 6 schematically shows the structure of a scrubbing
apparatus;

Fig. 7 schematically shows the structure of a self-washing
apparatus;

Fig. 8 schematically shows the structure of a drying apparatus;
and

Fig. 9 schematically shows the structure of another drying

apparatus.
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femal e nold 1 having a convex surface nol ding surface
11 for alens and a nale nold 2 having a concave
surface nol ding surface 21 for the lens and washing
at | east the nolding surfaces of the nolds; a water
washi ng step of washing the lens nolds with water to
renove an abrasive and the like; a drying step of
drying the I ens nolds having been wetted with water; a
nol d assenbly step of assenbling the female nold I and

Béﬂ@ﬂ&ﬁégnﬂ@gﬂ%%%%gaykggl :&l eaned through the

series of was steps by a tape nold process or the

li ke j ' , r i 1 :
| nj oot OHk tebhpefis & AR RNEAHCL O b degprgbed
avi.t fqt nspyrycted | ens, .nold,..assenbly,.5:. a

befafynisi 1%, ool OB Ml Ueprofiy MReSuBR iR gRtiedt o
C ed curabl.e conposition 6; and a denvol di ng step of

th??ﬁ;ﬂ??“%%?@?ﬂﬁﬁang¥he cured plastic lens out of the
| ens lds 1, 2. We t he | de lastic, lens is a
spect PIOERE f(}rh’émﬁl&gtfi‘ é}rﬂf‘)%ﬁ% ﬂ?rg‘s ?fﬁé?ﬁs"s HBjyéetgation, as
selectively t pol i shi ng, dyeing, hard coat ,

s PR TORRRAFER Eii lorvommTireso eralsmEariap affweparing a
i ke, whereby a final plastic spectacle |lens to be

fergalq poidd havingen geavaes surface pradinmdswthee 4&fobpilegs and a
met hod and the scrubbing apparatus of the present

malavenatd drhavong & caicavagurfrccaboldingentrfanedl fir the lens and
object are used in the 16 washing step and the water

washshg ag lsastpthanmohdinabowvdacas df g proddess watér geashdng step
show plan views of a | ens nold washi ng apparatus in

of whisbims yis¢ brw mabls wokpwiasimiy temmowcanhbbiragive and the like; a
apparatuses and a lens nold drying apparatus are

drainpasgedof drpargkhellenwheokiByhavingnbben dided atdhawater; a
mal e nol d can be subjected to a scrubbing step, a

moldtRkeRdNisbeh of heferabina theVehthis tefldl D apdr el lal@mnsbld 2

continuously. Fig. 4(a) shows the
having been cleaned through the series of washing steps by a tape mold
process or the like as shown in Fig. 2; a curable composition injection step
of charging a curable composition into a cavity 4 of the constructed lens
mold assembly 5; a polymerization step of polymerizing and curing the
charged curable composition 6; and a demolding step of finally obtaining
the cured plastic lens out of the lens molds 1, 2. Where the molded plastic
lens is a spectacle lens, the plastic lens is then subjected selectively to
polishing, dyeing, hard coat formation, antireflection film formation and
the like, whereby a final plastic spectacle lens to be delivered to the wearer
is obtained.

The scrubbing method and the scrubbing apparatus of the present

imvention for attaining the above-mentioned first object are used in the
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condition where the I ens nolds are being conveyed by
conveying units, and Fig. 4(b) shows the condition
where the I ens nolds are bei ng washed. The | ens nold
washi ng apparatus 100 has a structure in which a

first scrubbing apparatus 201, a first water scrubbing
apparatus 301 and a first drying apparatus 401 are
arranged in one line in a clean area 101, and,
opposite to this line, a second scrubbing apparatus

w A9 g8 t85 QAU h VR L By ﬁﬁélﬁiglgj %E}%"ﬂ? RAL AYTe %Q&d%%p cess.

second dryi ng apparat us arranged in I ne

int h?igé.eﬂn?ﬁﬁg%glview oTer tl&?%@g%agggrgfdﬁ%ratus in

bott oned hol I ow indrical cover
_ . i ha-the | | d , 2
R OB BITh Aol SO0 SHPBAL SOSIGIRLORR, g Fens
5 ' I t i 1 t endi I
o GE LB Lo PR BB P  BE fbf meta
left t t h it,.sid th i ght dth [ .
angf b gl RO S Shiat0cP & SEpbhBi bt et Jrsbing
to the eptrance side anﬂ Lhe exit. side ntral
st AR LIS STeP iR Ardglpk andspmtinupusty o Figy 4(asshows the
orthogonal to the main arm 501 are vertically novably

copgdititia i ege the levas moldmasebeing cavieryed poreavering watts, and
t he _above-nentioned units, respectively, and a total

Figt 4(kdjshw sghiepsindition vthers tbeHens mpldsere hamswagbeds e
for clanping and 17 supporting the lens nolds 1, 2 are
provi dé¢ leaspecld wakhing appatatenddOohas hestructamsusrgkich a

- arnms 511, 512, 513, 514. The gripping units 520 are

firs§y nchribdmog sipy antued2 (i, teeficktrw am dchebbiag gpecatung0l and a
notions of the main arm501. Figs. 5 schematically

firshelyirdre app & recthugr €0 Dfart harghe@piingrenlihe 520a cldde area 101,
gripping unit 520 has a structure in which a pair of

anl, aifpoBeatdBhis line, a second scrubbing apparatus 202, a second

water scrubbing apparatus 302 and a second drying apparatus 402 are

arranged in one line in the clean area 101. The units are surrounded by

bottomed hollow cylindrical cover members 203, 303, 403. A conveyor 500

for conveying the lens molds 1, 2 into and out of these units is disposed.

The conveyor 500 comprises an elongate main arm 501 extending long

through a central area from the entrance side on the left toward the exit

side on the right, and the main arm 501 is reciprocated over a

predetermined distance to the entrance side and the exit side. Central

portions of four transverse arms 511, 512, 513, 514 orthogonal to the main
arm 501 are vertically movably mounted to the main arm 501 in

correspondence with the above-mentioned units, respectively, and a total of

eight gripping units 520 having the same structure for clamping and
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522 driven toward and away from each other are

supported on a support arm 521 on one side thereof,

and two each of cylindrical finger portions 522

extendi ng vertically downwards from each clanping arm

522 are provided. Wien the clanmping arnms 522 are

noved toward each other, the side surface of the |lens

nmold 1, 2 is supported at four |ocations by the

finger portions 523, and, when the clanping arms 522
su?gﬁr %%He QRY mofldié)m Q%‘EQ p‘%ﬁ%@d rbgﬁ% ti@f Eit %Qfﬁ 'eﬁﬁ§ of the

ease the | ens nol

trélli‘sev 39%\/&%{'15 %99 C@fﬁle#.‘lBt h§14 ensnjig)l gﬁpﬂun#z ® 1'359”520 are

stand-by positions oA the entrance Si e manner

syBEhICo%\ﬁ%ﬁ Fjgovedf Q{teﬁ {Jﬁotfhe?ﬁec'iﬂoga qngmBBIs r?g the main

seqguent | nt o an Sseru
argpgeiat us 201, the fi rst wat er scrubbi ng apparatus 301
he first dryi ng appar atus 401, while

si mul ane conve for exa he fenal e
ol 6 FBbqu RS oA E o e it agnes o6 thl Gaprping it 520.
scrubbin tus 202, the sec wat er scr ubbi.ng
Thgpgﬁpamé ungb IR diaha HekehHe 18'(?’?’#8“ SpRiaF ot amng arms
n the scrgbbing appar atuses are op eratln%
52§ elil forpgd andhiwayhiomapach phRe0aTO UK e@mpewupport
500 is so disposed that the transverse arns 511, 512,
argy §215u oaeesidp shesenf, iamd: Heo srehsof tdingrienlt fmgemnppations
The female nold | and the male nold 2 are 18
522 espending| yersiceHpedowpwaeidagfrenbjeach edaserjuentiml 522 are
to the scrubbing step, the water washing step, and
providedr yVWilgers tlep clampargad et 58Y drhaneverhidwardanach atleer, the
then sinmultaneously conveyed to a nold assenbly unit

sidenstirfabowd) theThensf hredd Ec? ubbiwigpoapphrnatfoar 20datidhe by the
first water scrubbing apparatus 301, the second

finger Wokrtiogs BRI aidiswherd andclhepSecondsVWel®Bhre moved away
scrubbi ng apparatus 302 are the sanme in basic
fro®d eHEH YEger, bRe Filgef bl-a¥hHH23 release the lens mold 1, 2.

As shown in Figs. 4, the conveyor 500 conveys the lens molds 1, 2
from stand-by positions on the entrance side, in the manner of conveying,
for example, the male mold 2 sequentially into and out of the first
scrubbing apparatus 201, the first water scrubbing apparatus 301 and the
first drying apparatus 401, while simultaneously conveying, for example,
the female mold 1 sequentially into and out of the second scrubbing
apparatus 202, the second water scrubbing apparatus 302 and the second
drying apparatus 402. When the scrubbing apparatuses are operating, as
shown in Fig. 4(b), the main arm 501 of the conveyor 500 is so disposed

that the transverse arms 511, 512, 513, 514 are disposed in the areas

between the units. The female mold 1 and the male mold 2 are
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the case of washing the male nold 2 will be descri bed,
the sane being applied to the female nold | al so.
Fig. 6 schematically shows the structure of the first
scrubbing apparatus 201 as a representative of the
scrubbi ng and wat er scrubbing apparatuses. A nold

hol ding unit 210 for holding and rotating the male
nold 2 is disposed substantially at the center of the
inside of the hollow cylindrical cover nenber 203

re gﬁ‘&%l\@lﬁ cléhe él-{lg]‘f bgﬁlgdsa&@legtieﬁgseﬂﬂ%h‘gi%}lg 11; Cﬂ{@éérgggir% step,

rotary shaft an uction chu provi
o RV BREE B O 1P EHAENeSIRL b BTy IR g, and

vertical .S as;.a center by a I vi ng ;not or ,( not
arf Bk Bhafih o BRI R e 18%sRoll iSRRG heleihasre
nol d by .suction,.. and is co Lcated W th the .
hol | oRo FEFbreBrbing FEPEFSEENEPL 2he. BiHe WEgh,Bgubbing
500 con s.in the mle nold 2 in such _a nper tha
aptpﬁéaﬁlje%ﬁﬁt thecsfcopdricspblmg; Wép%nartem?gﬁ wall ahspeond water
cqincides with the center of . the rotary shaft 211 and.
SCEURbING PP a3 b Yhcle? are the spmednhssic strpgiee.  darthgdpllowing,
W th the suction chuck 212. A vacuum pi pi ng (not _
the rewa)ofi washorméhe agaleomald hovilbhe plascribadothe kame being
rotary shaft 211, and, when the |ower surface of the
apptikd taghd femade nodde alsbo contact with the suction 19
chuck 212, the suction chuck 212 is evacuated, whereby
t he | Buper 6 ssehbacdicadly shewsvthe siudt@recafi the fisdtdscrubbing
under suction by the suction chuck 212. The upper

appardtace20 ashe mepresemhtlve dfithe debiblbirgz andowaeatescrubbing
surface nolding surface 21 which needs precise

appheaniseg. Anmbhe hediagoinit 0 fermdlginPhdd otatife tHeXmale
surface nol ding surface 11 is the upper surface, and

mdl18€2 i®\@espoeaf AgRthStiARY htbtheS Boite®f thd ARHId 6PRhe hollow
i nsi de the cover
cylindrical cover member 203 (see Fig. 4. The mold holding unit 210
comprises a rotary shaft 211, and a suction chuck 212 provided at the
upper end of the rotary shaft 211. The rotary shaft 211 is hollow, and is
driven to rotate with a vertical axis as a center by a driving motor (not
shown). The suction chuck 212 is for holding the male mold 2 by suction,
and is communicated with the hollow portion of the rotary shaft 211. The
conveyor 500 conveys in the male mold 2 in such a manner that the
geometrical center of the circular male mold 2 coincides with the center of
the rotary shaft 211 and the lower surface of the male mold 2 makes
contact with the suction chuck 212. A vacuum piping (not shown) is

connected to the hollow portion of the rotary shaft 211, and, when the

lower surface of the male mold 2 has come into contact with the suction
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menber 203, a pressing unit 220 (see Fig. 4) in a
rod-1i ke shape, for exanple, is disposed at a
position away fromthe nold holding unit 210 and
close to the cover nmenber 203. The pressing unit 220
will be described later. A short-axis cylindrical
el astic polishing nenber 230 is rotatably held on a
pol i shi ng menber holding unit 240 so that the
circunferential surface of the elastic polishing
e o oL I ,
L2 A R R B eV e el MURRES Sy ToR oF Suftace
' verticall t in u rt..colum 24
of RS TS ol B MO F AR NP Bl LR Sy 212
rotate both

203, Th | 241 .| [ 1.0.
T Siei BV e P B RG 2 tul TBrlay s o BRcane” stirface
B S i R AT DRCISE TG milods g8, O the

base rtion of a cantilever-type support arm 242
fe%%@i%ﬁ)g&ﬁ]gl’i f CRUNEE iSHEFRCA| m&idl@&tw Ges1hat sbpewrnes ywdace,
upper end of the  support columm 241. A horizontal
arb‘ﬁéh? dgwen Fyréaqe ;@ebeﬁb biheugtion.enl afditiers Bgpforthe cover
arm 242. One end portion of a flex shaft 244 is
membesriQy arprashinghewnt ¥g024se g 4h innd drkikershee, for
the flex shaft 244 passed through the bearing 243 is
expigdd, 1o disposkd ow parasitoon satwashdrare riher mold theddielgasnitc210
20 polishing nenber 230. The other end portion of the
anfd elosehéd tthi244over mombect 203.di et pyedsing henito20ywill be
shaft of a notor 245. The rotation of the notor 245
debaribedbsteirt t ed to the el astic polishing menber 230
through the flex shaft 244. Therefore, the elastic

pol i shi gl rieadecyBB@rics] eRkailcatlldshike te@Bet R8O is rotatably
pol i shing menber holding unit 240 so that it can be

hetH iovieR godishiRd hEmABS Hol npotthZOM@lso r@hatthenalcdX frential
In addition, the elastic
surface of the elastic polishing member 230 can be rotated with a
horizontal axis as a center. The polishing member holding unit 240
comprises a vertically standing support column 241, which is disposed on
the outside of the cover member 203. The support column 241 is driven to
rotate both clockwise and counterclockwise by a drive force supplied from
an operating unit 250, and can be moved upwards and downwards within
a predetermined range. A base portion of a cantilever-type support arm
242 extending in a horizontal direction is attached to the upper end of the
support column 241. A horizontal bearing 243 is fixed to the tip end of
the support arm 242. One end portion of a flex shaft 244 is supported on

the bearing 243, and an end portion of the flex shaft 244 passed through

the bearing 243 1s fixed to a hollow portion at the center of the elastic
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pol i shing menber 230 can be sw vel ed attendant on the

rotati on of the support colum 241 under the driving

of the operating unit 250, and can be noved upwards

and downwards attendant on the upward and downward

novenents of the support colum 241. The control of

the rotation and vertical novenents of the support

colum 241 under the driving of the operating unit 250

IS perforned by sequential control, for exanple. The

c At i 0 o] :

pRRALAL LG %gé Phe &ths: e%%%mlggoofgage HiOMAR 244 is

I C po g ne osed on 't

B e
m s %%f%%s?ﬁﬁf”ﬁa{odﬁ@d%ag w@i@@&%@iﬁ‘%ﬁw i tﬁﬂ?s@@h the

nol d rotat ed an i S by deforned, and the
fley 5@#@%& B e e 530 psﬁﬁﬁalgr B Pa0 s vistatably
i he center to an end edge of the male, nold 2 at
he eehsiHeg werherioldme Bper 244 6n that wheam berlriven to
elastlc pol i shi ng menber 230 reaching the end edge of
rofafe @hput ndl dopizotapvetetionalaragdst o lge afstitien, atiagy elastic
fromthe male nold 2; a self-washing operation in
pojighite mpembpast3lc caw| hes hivirelad radgen poctircerbtanionhef the
upper side of the end edge of the male nold 2 is
suppoededlnnm Rddi woddrathadriven g off thadbpesa@hgpures td, and can
agai nst the pressing unit 220; and an operation in
bewhnoied abpenrddheanstadhethwrmids ntahdirits omorthey athw i@ and
the nold holding unit 210 to the next step by the

doseiweylomovethends BEthephpparticelianhd4iy the nmol d hol di ng
unit 210 and then the elastic polishing menber 230

TR R ALt el Mt 0 g
col‘iﬁﬁﬁ £41 These tPRedAlINSf FhE opePLBhEdinit 250 is performed by
sequential control, for example. The operating unit 250 effects: a washing
operation in which the elastic polishing member 230 disposed on the upper
side of a substantially central portion of the male mold 2 held and rotated
by the mold holding unit 210 is moved downwards so that the elastic
polishing member 230 being rotated is pressed against the male mold 2
being rotated and is thereby deformed, and the elastic polishing member
230 being rotated is moved from the center to an end edge of the male
mold 2 at a predetermined velocity; an operation in which the elastic
polishing member 230 reaching the end edge of the male mold 2 is moved
upwards to be spaced away from the male mold 2; a self-washing operation

in which the elastic polishing member 230 located on the upper side of the

end edge of the male mold 2 is moved in a horizontal direction and is
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As the elastic polishing nmenber 230, a |iquid
- per neabl e polishing sponge can be used. The nateri al
of the sponge is PVA urethane, PP or the like. In
addition, at the tinme of form ng the sponge, a sponge
of PVA, urethane, PP or the like with an abrasive
di spersed therein can be used. The elastic polishing
menber 230 with an abrasive dispersed therein can be
used both for the scrubbing apparatuses 201, 202 and

: : r ) : o PVA |

pr‘:erfeéf ?%11}9@1? 'E}é? ?géé%{?%%%@@g&i %’i&’ af otpégét oﬁ gg %ﬁ;é@b ﬁgz)(;r the

har its té an sof

R MRS RIFR %8 15, SO FRUGRPLEy 210 o e
ne%ﬂ%ggp ibgrnﬁbetng%rg?esriogm |a|y|nl}§}%n{n];ogcg _2(:"1>-(fs$]1 ldelé)y Qﬁ\ge rlngl’d fl(t)]l%ling

ci peynf erent i surface .of .the el asti ol.i shin :
unih 2 rnsb e She fhpsticlishinRgnember 250 hringPretsed aginst
be rugged or Jbe_snooth. On the upper sjide of the
thg | Ryees 8p8mtsi2%gls fifpeiedogn thy vpegs aldedpéélh%rc@@tqfoiaf the
260 is provided in the state of being fixed to the
mylgrmokheal Thgperpparatyms awe yepentad.-ng menber hol di ng
unit 240, whereby a liquid can be discharged fromthe
upper Asithe edastitpolishing mepdiarsdithg hewsepeaseanhle mwdishing
supplied to the elastic polishing nenber 230. The
sphigriicdn diesubed.geThomate260 dfsthecspamgangddVAhatetthzame, PP or
liquid can al ways be supplied to the elastic 22
thedikies hilngaddiniper af3he eérnn offermimetied aptnge, pospaigengf PVA,
menber 230 is noved. Since the elastic polishing
uradmey, PB0oritheckikpasiel «0f abradigeiddsparesdeablrainsgande, used.
the liquid supplied to the elastic polishing nenber

The38astiepRizhess bhsauen 280exRhash iabrRgive SdispérsBBMRkein can
230, to be supplied to the surface of the male nold

be2useh @bk FBr &hassdrabBald SHpadaRARSI0 R30I Sindei"%he wash

pressed agai nst the concave surface nolding surface 21
scﬁfbbtiﬁg d{ﬁlzﬁ‘atuses 301, 302. PVA is hard in i1ts dried state and is
softened to be spongy when wetted. The shape of the elastic polishing
member 230 is generally a short-axis cylindrical shape, and may be dome-
like, for example; namely, the shape is not particularly limited. The
circumferential surface of the elastic polishing member 230 used for
polishing the lens molds 1, 2 may be rugged or may be smooth.

On the upper side of the elastic polishing member 230, a liquid
discharge port 260 is provided in the state of being fixed to the horizontal
arm 242 of the polishing member holding unit 240, whereby a liquid can be
discharged from the upper side of the elastic polishing member 230 to be

supplied to the elastic polishing member 230. The liquid discharge port

260 18 so arranged that the liquid can always be supplied to the elastic
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nold 2, the liquid penetrates through the elastic
pol i shing nmenber 230, to be supplied to the area

bet ween the el astic polishing nmenber 230 and the
concave surface nolding surface 21 of the nmale nold 2.
During the operation in which the elastic polishing
menber 230 is pressed against the male nold 2 and is
noved fromthe center to the end edge of the nale
nold 2, the washing step is perfornmed; during the

po%ﬁiﬁée dﬁ@m’b@r WHERLheRlasthe e‘?&’%t&é%ﬂ%ﬁ?ﬁﬁém%%@ 250 is

pressed agai nst the preSS|ng uni

m(‘?\%of Vﬁ%@é N9 e%lﬁgtlb ?[)Oﬁ)]t%{l 19% eﬂhhgfj r2|36915t J?)%?]g%sﬁd %a Liquid-

eratlons 0 ng menbe
o R PR iRl O%ﬁ%& CHEHS B mehber 220
peg&%tﬁkggg}f Hg%.s”t?%[)élg%ﬁc AR BP AR By Dors briiate swaslgbto the

su e? i ?%EZ ofWBOLH{%@anéyﬁdu” %ptgﬂmﬁalber 230 is

nenber 230 |s stopped in the condition where t
begramptewepaaanthihosamervesatpe praddgwdsusiges |2§t Oft‘ﬂ’@ male
pressing unit 220, and_the su of the liquidis
melfsd tbteglw@é perpdiriee throtygh :tge ai/asdsrc piligtiagahestbes 230, to
pol i shing menber 230 and the supply of the liquid are
becomilicdeld Her aodi batween tieekisyictidisbens memmheng38tapl the
is performed periodically. 23 Fig. 7 illustrates the
coxaneepirfafe mivddingradirfacen? Whitle tinde sedlfl-2. washi ng st ep
is being perfornmed. The circunferential surface of the
el ast Darjaf tlshopgrarimber whach bied astiotmilgthing nprmbsed30 is
against the round rod-like pressing unit 220 and is

préfiedelpaidet ohidrachle\Wible2td1al & asivied frogl ilshihesefaghgle end
230 is being thus deforned, the liquid L is supplied

edbé 0o thdrembiduhelddios iRy Geadihg 48P 10 pebRrHRREr during the
surface of the elastic polishing
operation in which the elastic polishing member 230 is pressed against the
pressing unit 220, the self-washing step is performed. During these
operations of the elastic polishing member 230, the elastic polishing
member 230 is always rotated. At the time of washing the lens molds 1, 2
in a continuous manner, the washing step and the self-washing step are
alternately performed. Besides, when the male mold 2 is not fed in
during the operation, the rotation of the elastic polishing member 230 is
stopped in the condition where the elastic polishing member 230 is pressed
against the pressing unit 220, and the supply of the liquid is also stopped;
however, the rotation of the elastic polishing member 230 and the supply

of the liquid are conducted periodically, whereby the self-washing step is

performed periodically.
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menber 230. In the first scrubbing apparatus 201 and
the second scrubbing apparatus 202, the liquid is

wat er where the elastic polishing nenber 230 is of
the type of containing an abrasive dispersed therein,
and the liquid is a slurry containing an abrasive

di spersed in water where the elastic polishing nenber
230 is of the type of not containing an abrasive. In
the first water scrubbing apparatus 301 and the second

wat er §er ybby g, ARPERAT S A a)f the LbAYifd %vm%frr_ee?l%(g lself-

wat er héeated to a predeterm tenperat ure,
SR i, £ 3B VAL B (RIAG, RS of he
oL PR SR T R e SRRt Bl et round
rof Wit o e GaRe et apa bautiban she e delfiepe gy o ig 38, elastic

tc., and carpjdes, such.as Si.C, C, etc. Far . the .
pofjcliise AT h%b%ﬂglglt,}luﬁ,d%&me%aﬁ*eﬁéqwégé is supplied from
favorably. The grain size and shape of fhe aprasive, ..
thg, éll&ﬁb(%hﬁ?%ﬂaeyw@t@%%be AWPST R Epce; of ﬁ%emwrﬁ%ﬁhlng
and shape of the lens nolds to be polished, the matter
mMEHeL| L@ oAnt ke stirstasegibing happaipd upplak apd thee second

desired surface roughness. The slurry containing an
scafrsgvapriirapes 282, ithevidgwd isswaserd whege thieeelpgtipawdishing
of diffusing the frictional heat between the elastic
meubpo E2B8hHE 0§ the tier o et tamalinghen hbrnssine daspetse® thardn, and
for the purpose of enhancing the performance of
thé diqudiiag slprrw cohimishapen dfrakive dispyexd iauwhemewhere the
nol di ng surface 11 and the concave surface nol ding

elstid pelesidhg rhbushert 3680 &ebf th@ s gf sbeponidikd 8A dirasive.
washi ng the elastic polishing menber 230 itself and

IntBETHsN e 4tBe seiutbhihBepghi s Byl aHARKYIsBBond Reutht Getivhbing
whil e deform ng the elastic polishing nmenber 230. Wth
apbBatus 302, the liquid is water or water heated to a predetermined
temperature, for the purpose of rinsing. As the water for rinsing, pure
water 1s preferably used. As the abrasive, any of those abrasives which
are commercially available generally for polishing glasses or metals can be
used. Examples of the usable abrasives include metal oxides such as
Al203, CeQq, Si0g, S10, ZrOs, Cr:03, ete., and carbides such as SiC, C, etc.
For the glass-made lens molds 1, 2, CeOgz can be used favorably. The
grain size and shape of the abrasive are arbitrarily determined according
to the material and shape of the lens molds to be polished, the matter
deposited on the surfaces of the lens molds, or the desired surface

roughness. The slurry containing an abrasive dispersed in water is used

for the purpose of diffusing the frictional heat between the elastic
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sel f-washing step thus provided, it is possible to
renove the dirt or foreign matter adhering to the

el astic polishing nenber 230, to prevent the dirt or
foreign matter fromre-adhering to the lens nolds 1, 2
fromthe elastic polishing nmenber 230, and to achieve
preci se cleaning of the lens nolds 1, 2.

Particularly, in the nmethod of constructing the |ens
nol d assenbly 5 by use of the pressure sensitive

o@%hﬂ?ﬁ’ VfehBRE BRCHAT hd g%ﬁé) ntuplﬁst f‘pge%lddforplgl?ec Tﬁﬁ"pose of

essure sensi tive adhesive of ressur

ST 55 Gl T *fﬁe‘ciﬁtégé’%haen@%s@ﬁﬁﬁ%. guves

BN A
causi P BorAme RS S ol °aNa%ESn'ef g e clastic

) ectlve for he resid t.he pressure
PO@@B&Y}& F\%ﬂ%%ﬂw%éf? fn rad HRIPY RS, ewﬁé? Enepsimmgby supplying
rest for_a lon perlod of time, the elastic ol i shi ng
thedigid whele delgrmang thedelastic el iahig gurge@@ﬁaﬁi(bd \Hyth the
use of the elastic polishing nenber 230 being in the
selfiwathingastep thre nrevidiedgitsisricssBde tofretivye| thesdip by foreign
1, 2 would be marred. Therefore, the self-washing step
magitenafheringeofthretlagic polighiogentimgri2, 6b psevant the dirt or
pol i shing menber 230 from being dried, and the
forfeigie trhatteof fromeveathaginght Ithmdenmlrdsld]s 122f from bbé ndastic
25 marred. Wiere the feeding-in of the lens nolds 1, 2
polishatg mesibdroz3Maind esachiehampracipe etieighgiofiede pend atblds 1,
of time during the operation, the drying of the

2. elPagtical a0y, i hilng nidhibar of2@hseAtif: ses lsed Yndlaeyeehady 5
by forcibly performng the self-washing periodically.

byggsga)ﬂ&bllﬁ@séﬂe Sai-9five I&%b&%%ﬁ@ta SccldingY dﬂﬂler@ﬂa%om
in the self-washing step, ere is generall

pré&apt gt prdRuROdeh it £dhdive of the pressure sensmve adhesive
tape 3 may be left on the lens molds 1, 2, and the residue of the pressure
sensitive adhesive thus left may adhere to the elastic polishing member
230, so that the residue of the pressure sensitive adhesive re-adheres to
the lens molds 1, 2, causing contamination. The self-washing step is
effective for removing the residue of the pressure sensitive adhesive. In
addition, where washing is at rest for a long period of time, the elastic
polishing member 230 is dried, and, if washing is conducted by use of the
elastic polishing member 230 being in the dried state, the molding surfaces
of the lens molds 1, 2 would be marred. Therefore, the self*washing step

also has the function of preventing the elastic polishing member 230 from

being dried, and the function of preventing the lens molds 1, 2 from being
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round rod-like or hollow cylindrical pressing unit 220
and the elastic polishing nenber 230 are pressed

agai nst each other. As for the size of the pressing
unit 220, such a size is necessary that the pressing
unit 220 makes contact with the whole area of the
circunferential surface, used for washing, of the

el astic polishing nenber 230 when the elastic
pol i shing nenber 230 is rotated. The sectional shape

mfrddie WhESS LN fadih %ﬁ Q)f TRY lelk? g%g oris Rl IPRA! %?t less

where the elastic po i shi ng ne suscepti

tha® F8relp: n\éﬂeﬂ{\f‘fﬁ%%to@%nﬁgtcﬁﬂlﬁ% tfhlaeége%fat ohl8he dlaflmg of

sectiona e preSS|ng desi
thleg%lggtlc Fﬁ%gﬁllgé r%]:an}tb%e n??(g E%|Secﬂ¥e2§t§r%§g%teﬁg blilr formbly
ramcsth Fﬁ E‘ ct of. %\lﬁ ﬁl ng is lowered if the
(FEPP§| Of S hE AP RSP HEC WA Y220 is too soft to
endur t he I.N t he elastlc pol i shing ne
230 e?e‘&EQPQi?OIQQS&’FB“éQg chl %ﬁ%épg dge{n*%ﬂ 230 in
cau k contam nation of e eI astj c polishing
thﬁe‘?Pjg g@)‘l%@éeﬁ’ot}ﬂ?}"& ISorgeBw@éB/ 8aertathfoneBodsey whigh a
E mat eri al of .the preSS|n uni t 220. The pressing
rouﬁ t robbkpsor gradiosy aplipdsialrpumged wat 220s apdr therelastic
br ought i nt o contact with the elastic polishing
polishiyeg npgobenf 38 grespraseed wigetwstt drshedtdetri c Agolor ghiengze of
menber 230 is spaced away fromthe lens nolds 1, 2
thewpaenssing oiti 24, sycR6r mmebierndvekstinygthuri ﬁhezlemassmg unit 220
swiveled, is parallel to the rotational axis of the
mze]tcasd:drri:apbmis‘th thg wherdb ere 2 30 tha dincantferugii] dunface, used for
uniformcontact with the circunferential surface of
wddbéng| abthe epadtics polighimpmhemBa0230hehss thbbilagtis tikPishing
performed by the first scrubbing apparatus 201 will

méahdegeviibediatiie ThuhltingabbRipd 6f apPhledind %@uﬂ 920 may
the case where the female nold 1 is washed by the

beS@6QNE 88T PORIBAaBPRAHALUShE0lastic polishing member 230 is

susceptible to marring in view of the material thereof, the sectional shape
of the pressing unit 220 is desirably round. Examples of the material of
the pressing unit 220 include iron, stainless steel, plastics, and ceramics.
The effect of washing is lowered if the material of the pressing unit 220 is
too soft to endure the pressing of the elastic polishing member 230
thereagainst. Besides, such a material as to cause back contamination of
the elastic polishing member 230 due to rust or bleed-out cannot be used
as the material of the pressing unit 220. The pressing unit 220 is
preferably so arranged that its portion brought into contact with the
elastic polishing member 230, at a position where the elastic polishing

member 230 is spaced away from the lens molds 1, 2 when the polishing
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The male nold 2 located in the stand-by position is
conveyed into the first scrubbing apparatus 201 by
the conveyor 500, and the |ower surface of the nale
nold 2 with the convex surface nolding surface 21 up
is held by the suction chuck 212 of the nold hol di ng
unit 210 by suction. The nold holding unit 210
rotates the male nold 2 at a rate of 500 to 1000 rpm
Wil e the polishing nmenber holding unit 240 is
mEHhag NAIRRSuPhe o0 B AAULER, 10 oBRIREL WO Bl fuic of
- ' tic :
thE4RRC RERHT RS 5D bR BRI o ARG et with
mold 2..and.then lowers the .elastic polishi nber
3PNl Rl aPhEt e darrEnthshid B rioga ne:
a centyal portion of the.male ld 2.. A slurry
c ont alhenEESE b Sep TR v e ROk eeH g apparatus
I sC e, port 260, to0 the circunferential surface on
a2l glﬂgﬁ%rdfgﬁc}}@eﬁf tihe erradbing 5ep st AP po tpgphe case
The quantity of the slurry supplied i s appropriatel
whided e RERald mmold hs yiaghed by the sespnd ﬁﬁwbbltlaemﬂa#ﬂ%/%%?-
the male nold 2 cannot be renoved sufficiently, and
Ther mate meldnt laopted in dhe Istand bytinsitiomis gomegyedeinto the first
spattered to the outside of the cover nmenber 203 due
scxuphine armegatwh201 byhdel eomyeprot 880,1and 2haheweheurface of the
el astic polishing nenber 230. Where sufficient
malermbhl Agvhntl@7cdyeachirévwedmaldingt hverfapeadt ivpyisofieldhiey the
slurry supplied at the tine of self- washing, the

sustiom rghuoky 208t ofheleesaald hyldiagsupipl 280 usiedosheThe mold
scrubbing. While the elastic polishing nmenber 230 is

hobtiggseditagil notatebehdtin@]ldoheld22 ang a0é alfexho ik 100 rpm.
noved fromthe center to the end edge of the mal e nol

WRile t thd RRIRBYNOhleSthdrNBoFRA¥ ¥ nHUAAC ¢s MRLAHAY the elastic
surface 21 through the abrasive. In the washing step,

polBhig hnP& 0300110 Zate of 8baLHO@RPnL, NBe operating unit 250
rotates the support column 241 so as to dispose the elastic polishing
member 230 on the upper side of the male mold 2, and then lowers the
elastic polishing member 230 to press the elastic polishing member 230
against a central portion of the male mold 2. A slurry containing an
abrasive is supplied from the liquid discharge port 260 to the
circumferential surface on the upper side of the elastic polishing member
230. The quantity of the slurry supplied is appropriately determined. If
the quantity 1s too small, the dirt on the male mold 2 cannot be removed
sufficiently, and if the quantity is too large, the slurry may be spattered to
the outside of the cover member 203 due to the rotation of the lens molds 1,

2 and the elastic polishing member 230. Where sufficient scrubbing can
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abrasive-containing slurry is supplied to the area
between the el astic polishing nenber 230 and the
surface of the male nold 2, the elastic polishing
menber 230 is rotated and pressed agai nst the nmale
mold 2 so as to novingly wash the male nold 2. By
this washing step, the dirt or foreign matter present
on the whol e part of the concave surface nol ding
surface 21 of the male nold 2 can be renoved through
bd i aAS| n .
| HEHER0 M e 0 YRS oAy WIBIBT NG ERe of el
0NV | . e .
Wiy P Ry R HL SoP ek Sikdty TR AR LR G e
- i.s.conduct.ed. i n_whi.ch,,-wWhile the elas
WHER s SR B P 2a Y miSsiiCe Eoa! e qugggnold 2
unit 220,. the pol,ishing menber hgl din nit .240
Dt BE ihs BioTe (Eomdhel Sy v S98° af The mal tppld 2
30 to, 500 rpm .and, in thig conditjon, the liquid
tog Wnaolaﬁ?tthfeéogn%lwﬁacﬁhm@%i%Pa&sn?éi Hptggeh the
slurry to the elastic polishing nmenber 230, and the

abgpsixei c [pdhesKarkyingesiser Wnk the mpde gpakdd2 py refated and the
pressi ng nenber 220. The period of time for which the

abgasiveigaahimgng ssluesritdet sappliad é8 dwpaies nbetdreenhshe elastic
contam nation condition of the elastic polishing

polighing a0bericidl end the issirthesi pfathe melesanoldng, 2Be elastic
period to such an extent as not to affect the tact

polishmmpmemlzenm@3hisngtatal dhdaressed adwnpethonhalayndd 2 so as
several seconds within the time for conveying the

to lrensimmiy dsadh the tmladdbld @n, Byefibise wtahbisg atép,0thd kert or
washi ng and after a long-tine rest of the washing, it

fonesgpeheealpresé e pertherwhekl pavashtig cbBcawetudBbe molding
soften the el astic polishing nmenber 230, since the

suefa@stdc of PBé irsRleNthdlB D ehin H20rd Ao dthAshigH *bBLAMYwith the
damage the lens nolds 1, 2.

abrasive.

After the washing step, the operating unit 250 rotates the support
column 241 to move the elastic polishing member 230 from the lens mold 2
to the pressing unit 220, and the self-washing step is conducted in which,
while the elastic polishing member 230 is pressed against the pressing
unit 220, the polishing member holding unit 240 rotates the elastic
polishing member 230 at a rate of 30 to 500 rpm, and, in this condition, the
liquid supplying unit 260 supplies the abrasive-containing slurry to the
elastic polishing member 230, and the elastic polishing member 230 is
deformed by the pressing member 220. The period of time for which the

self-washing 1s conducted varies depending on the contamination condition

of the elastic polishing member 230. However, it is desirable to set the
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By alternately perform ng the washing step and the
sel f-washing step in the scrubbing step, it is
ensured that the self-washing step is conducted
bet ween the washing steps. By this, the washing step
can be perfornmed always with the elastic polishing
menber 230 in the cleaned state, so that the |l ens
nolds 1, 2 can be washed without |eaving the dirt
thereon and without marring them Were the elastic
p@bd 38! AEHTERDELAR0nd S0P 1ol Aol e Bhot, GAN FrTYHAOwARing;
abrasive dispersed therein, by only replacing the

o@é{f{ﬁ%;@hc}: ﬂgrf‘{yﬁtrﬁﬁg zﬁ%ar%v\é@g’lh%e%gnaé %t@@%ﬁeﬁrgesfgﬁgonveying

step e pertormed un
condi tj above, .Next, the ter hi n te
HE RS TR % ey ST e Pefore S BT, Disonp S wpd after
i1l .be describhed. The water hi ste applj.es ..

a Jigstinte PR BB Sr bahinG PHATTAAIS Hhfouth bply Fashing to
secon ter .scrybbing apparatus 302. For exanple, ,
Weh iR W] dihe r?i%ﬁﬁf‘g IEIIng ¢ bR PG helcpy ghe  elastic

crubbi ng apparatus 201 _is conveyed fromthe first
plishing MyAphapaing Puedishils mas demage Whe nssaplisol iy
apparatus_301 by the conveyor 500, and the |ower _
sur f ady alternateinperiosming t%‘emashmg depcavktlbusedoeashing
nol di ng surface 21 up is held by the suction chuck 212
step 129 thtrescmobbingobtimgituisi engu@doyhatuche oself-Faehimd dstep is
hol ding unit 210 rotates the male nold 2 at a rate of
cobdOctesl hOGOearphhe Wrdhang aiteps.ngBY hbiselthstwashingl siepi cxgn be
menber 230 at a rate of 30 to 500 rpm the polishing
perfrinesd abwhgls ngithinilte 2UBtivDyessHing mbaticrc2P®lihsthengleaned
menber 230 to dispose it on the upper side of the
stagl, sontHad e R hbehs [ 0Peas bhevalhadt wehpakilshving the dirt

menber 230 to press it against a central portion of
theP&8h & wikh6uZmarring them.

Where the elastic polishing member 230 is of the type of-
containing an abrasive dispersed therein, by only replacing the slurry with
water, the washing step and the self-washing step can be performed under
the same conditions as above.

Next, the water washing step performed by the first water
scrubbing apparatus 301 will be described. The water washing step
applies also to the case of washing the female mold 1 by the second water
scrubbing apparatus 302. For example, the male mold 2 having been
scrubbed by the first scrubbing apparatus 201 is conveyed from the first
scrubbing apparatus 201 into the first water scrubbing apparatus 301 by

the conveyor 500, and the lower surface of the male mold 2 with the

concave surface molding surface 21 up is held by the suction chuck 212 of

29



Water or water heated to a predeterm ned tenperature

is supplied from the liquid supplying unit 260 to the

circunferential surface on the upper side of the

el astic polishing nenber 230. Wile being pressed

against the male nold 2, the elastic polishing nenber

230 is noved fromthe center to the end edge of the

mal e nold 2, whereby the whole part of the concave

surface nolding surface 21 of the male nold 2 is

14 Rt Sit < IS4y : T
RO Rl OB 10 Guctihy ST R R iR Ry £ 2 gotates
d e [ i .Shi n :

th%eerﬁéleé:gioqé %at 2 A€ Jf%e(glt §)n ;1:16‘6]61 I'EHI e&kf%‘clflte Sottgﬁhg l{heenegasmc

are rotat pr essed again

o FRL8R B2 gL, 5, BHERLL B0 0L B GRS SR et
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abrasi ve .and. tthe like r I ni ng,,on t he | di ng,. y
th mkseside ot the malgmpkkd) and Hemgloverstheaplagiic polishing
rubbed. away. After the washing step, the self-washing
memepT | 3¢ SAdReEEdit 2ginsk i sentrap perdinngl hbapmyaleggold 2.
Is noved fromthe male nold 2 to the pressing unit
Wateg onafigtendeated togs predptermpned tewpgtrivad isnsuiiligs from
while the elastic polishing menber 230 is pressed
thadmmdtsqméymgeggimg% itp tthe 20rcuamferestinbsuttade am the upper
rate of 30 to 500 rpm water or water heated to a 30
sider efttdtecelastie polishpey ateunlzer 33&G upWhikdbdingtiressidasgainst the
pol i shing menber 230. Besides, before the start of
mdleenvBER] tig: aladtiafpodiching angnben230 estnwfed firb@ the center to
washing, it is preferable to performthe self-washing

thetead tdgavef thatmakohicid 2 hehetast il RMOLS piakf ofBRBeicave
230, since the elastic polishing nenbers 230 in a

suflfacednsliahe HBYadaZRGE thPenhBNSJB! Hss tubBed WIEK @he elastic
heated water is used as the liquid to be supplied, the
poliSARgTeidabdy 230CaMRewater washing step is conducted in which,
while the lens molds 1, 2 are rotated and the elastic polishing members
230 are rotated and pressed against the lens molds 1, 2, water is supplied
to the areas between the surfaces of the lens molds 1, 2 and the elastic
polishing members 230, thereby washing the lens molds 1, 2 with water.
By the water washing step, the abrasive and the like remaining on the
molding surfaces 11 and 21 of the lens molds 1, 2 can be rubbed away.
After the washing step, the self*washing step is conducted, the
elastic polishing member 230 i1s moved from the male mold 2 to the
pressing unit 220, and the self-washing step is conducted in which, while

the elastic polishing member 230 is pressed against the pressing unit 220

and 1s rotated at a rate of 30 to 500 rpm, water or water heated to a
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heated to a tenperature higher than roomtenperature,
and can be set <close to the tenperature of a warned
curabl e conposition which will be described |ater.
Also in the water washing step, with the washing step
and the self-washing step perforned alternately, it
is ensured that the self- washing step is conducted
bet ween the washi ng steps, whereby the water washi ng
step can be perfornmed always with the elastic

pfflotelifle TSGRy o DebIRnIEE IR SolBBig Hhomver
i rtp there i t.h rring.t ile the.

24 o F AR ARG TR i alles b ioms west of
are erformed b ving the elasticg.polishin nmber s

thi s ingn &t 1y Buekerale T pertann Herdlt phine slgprada and

th [ ich the elasti ol j.shin nbers 230 are.

Sogﬁg%gﬁe mﬂr’lléiv“”’vg‘ﬁsp?f% ] @%ﬁ%ﬁ%gd@hi T C%ﬁ‘%cﬂlﬂﬁ‘g RCﬂ@%mg
Ie%s mol ds. 1, .and the pressing units 220 are noved

mebges 2§0pmeasdiipd statemashdamagesthodengymids e Where
el astic polishing nenbers 230, whereby the washing of

heaged water Forerd anghe hausdte basynphgdce lsaspeeldsrinddecan be
in the sanme manner_ as above. In addition, while it

hensed heeh teewerabae hishes theex redre teingpirdtaie, supploginnbe set
unit noves together with the elastic polishing nenber

clagpdto sheppéipsratweseihe waued dvotble compesinmahivgels tvapl be
and in the self-washing step, there may be adopted a

desgsbedriaterwhi ch i quid supplying units are disposed
respectively at the position of the washing step and
at thalsgsitheowatdr Waehded ktopmsklthgtlsd @mshang step and the

different liquids are supplied respectively.
self-washing step performed alternately, it is ensured that the self-
washing step is conducted between the washing steps, whereby the water
washing step can be performed always with the elastic polishing members
230 1n the cleaned state, so that the lens molds 1, 2 can be washed without
leaving the dirt thereon and without marring them.

While the washing and the self-washing of the lens molds 1, 2 are
performed by moving the elastic polishing members 230 in the above
description, there may be adopted a method in which the elastic polishing
members 230 are fixed, whereas the mold holding units 210 holding the
lens molds 1, 2 and the pressing units 220 are moved so as to press the
pressing units 220 against the elastic polishing members 230, whereby the
washing of the lens molds and the self-washing can be performed in the

same manner as above,

In addition, while it has been described above that the liquid
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Next, the lens nold drying nethod and the | ens nold
drying apparatus of the present invention for

attai ning the above-nenti oned second object will be
descri bed. The lend nold drying nethod and the |ens
nol d dryi ng apparatus are used in the drying step in
the flowhart shown in Fig. 1. Fig. 8 schematically
shows the structure of a first drying apparatus 401
used in the I ens nold washing apparatus 100 shown in

efping, goft Fad G oebel OBt Ui bouiPine Gy and
ipdief e e PO BR8P RaT AP et by o PRl aphine
o TS e R ST P M bR e e
R GRS ETM b e i e
o 240 GRS R 03RS i et
penetrating through the bottomwall of the cover

refpeAlielno3. A suction chuck 212 is provided at the
upper end of the rotary shaft 211, and a |lower end _
porti bfexéf thielenst mojd shafing 202thed jande shg uleosi trold diying
a rotary notor 213 at a |ower portion of the cover
appandars #03theApdeserdi inwengpdtyifoy amainisg dio dhowve-mentioned
bl owi ng off dry air downwards is di sposed on the upper
sesirttk obfect hwill bevdesardrdoer HB3 lend maoldi divang method and the
nozzl e-form hot water supplying unit 420 for dripping
letotmoldt drying afipspases aos ddad wumptier dsiahe efept ie thalfbwchart
nmold 2 fixed to the suction chuck 212. The bottom
shewif aCBig0fl. t he | ower portion of the cover nenber 403
is provided with an exhaust port 431. A truncated

\cl:\gpicﬁaihgs.pg ;égggﬁﬁtgir%ﬂﬁ MAvd Ohel @b duds OBF SEPALA | B¥ing
apparatus 401 used in the lens mold washing apparatus 100 shown in Fig.
4. The second drying apparatus 402 is the same with the first drying
apparatus 401 in structure. In the drying apparatus 401 shown in Fig. 8,
a mold holding unit 210 for holding and rotating a lens mold is disposed in
a bottomed hollow cylindrical cover member 403. While the case of drying
a male mold 2 for molding a concave surface is shown in Fig. 8, the same
applies to a female mold 1. The mold holding unit 210 comprises a hollow
rotary shaft 211 having a vertical axis, and the rotary shaft 211 is disposed
penetrating through the bottom wall of the cover member 403. A suction
chuck 212 is provided at the upper end of the rotary shaft 211, and a lower

end portion of the rotary shaft 201 is in conjunction with a rotary motor

213 at a lower portion of the cover member 403. A dry air supplying unit
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the rotary shaft 211 is provided inside the cover
menber 403, whereby liquid drops falling fromthe
mal e nold 2 are discharged through a drain port 433.
Dry air supplied fromthe dry air supplying unit 410
flows as a downward flow to pass through the gap
between the rotary shaft 211 and the partition plate
432, and is discharged through the exhaust port 431.
Besi des, a drying apparatus as shown in Fig. 9 can
4 P8 PR HIEOT G oA Bl 00 (RO hifl Of the
3 this 0 s | de : :
co?%f YA MbEr 403 2#1 addition I?i n%zq% fa@gsﬁ& Wsclltlélf ggggﬁ&nnghumt

WEr  portion a cover nenbe b i's provi

TR MG 0 Bl 0ae SRR FE o FRE Ry nhota 2
R e St o 2L o SR e e Jocr Bvtion of

through the e ust port 431, In addition, the bottom
the ¢oy aled?ﬁ%ég@aw.rgwéﬁééwth@b% antp e b ovmbrncated

drain port 433, so that liquid drops falling fromthe

COﬁﬁqﬂi P.%Baw@ Rlaée dgifaediquid %@9@ wepﬂéata@ramﬂugg Ag spgged from
The other structures are the sane as in Fig. 8, and,

the netarostatt Bdl 1arrrogedast aasidy theecessne 403s whereby

. used above and description thereof is omtted. In the

Ligwgidygps tfaBing fiemi ¢he tthalsenal§ i2ngreagpahatrgskshu@ih a drain
401b 33 are used, the male nold 2 wetted by being

powiadhgd Wiryminwauepliby frdre thierduty aimetugplgioubbitngl0 flows as a
apparatus 301 is conveyed fromthe first water

dosarwedlel figw &ppassatiusudblthengop baewdén $he dbyirygshaft 211 and
apparatus 401 by the conveyor 500, and the | ower

the patecengilatda3aphed iHibcBalge el ughtib etdx®aside boPN431.
chuck 212 by suction. Wile the nold holding unit 210

i s roBatideg, hhﬁ'yﬁ'&@%@p@"ﬁkﬁtdﬁ afbhowRl @IBILII A8 hlso be used.
rotati on speed, a hot water supplying step is
THeoMEdHBE @ paratus 401b shown in Fig. 9 1s the same as that shown in
Fig. 8 in basic structure. In this case, however, a side surface of a lower
portion of a cover member 403b 1s provided with an exhaust port 431, and
dry air supplied from a dry air supplying unit 410 flows as a downward
flow to pass along the surface of a concave surface molding surface 21 of a
male mold 2, and 1s discharged through the exhaust port 431. In addition,
the bottom surface of the cover member 403b is inclined toward a drain
port 433, so that liquid drops falling from the male mold 2 are drained
through the drain port 433. The other structures are the same as in Fig.
8, and, therefore, they are denoted by the same symbols as used above and

description thereof is omitted.

In the drying step in which these drying apparatuses 401, 401b
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in which hot water is dripped froma hot water
supplying unit 420 onto the surface of the concave
surface nol ding surface 21 of the nale nold 2. The

hot water dripped is spread under a centrifugal force,
to forma uniform thin filmon the concave surface
nmol di ng surface 21 of the male nold 2. Next, a drying
step is conducted in which, while the nold hol ding
unit 410 is rotating the male nold 2 at a high speed

are QW %HT} WL R mBid 2 ig%ﬁftegibrtyhﬂéeﬁggf\#)%%iegfgri{mg@ﬁ%{gy%ﬁ first

air supplying unit .
o Rt S0 0 A G0 B A0S R IEEpBoving

nmod [ vaporat ed, .ther.eby drying t Le nold 2.

At afs Rof GRS aechi riGe i s 00, bl e Mphaft 500
t erature _.but t water is_used,.for easier.

gl Bt eiDe Bl el L g Sekt ogfo fiottignchuck 212
nol ds 1, .and for preyenting the tenperature frqm

be%lﬂ%or}-oM ﬂhﬁ@o@@ AnegrRi 2 Hbis rptiagaihs malgmold 2
Duri ng when hot water is supplied, the rotating speed

abg¥ plfew%twaﬁm%mat@np%p@ﬁér aBioy vsoer susplyingmtepy eonducted

_ preferably 100 to 200 rpm the tenperature of water is

1n py ekl Wa By is dlripregioftome het pradkesabplyisg wgt 289nto the
and the quantity of water discharged is preferably 2

surface@d the conoae prudhes abllginkosurdad0?l of thevirerle ol 2. The
surface 34 area of the lens nold is 20 to 100 Cw.

hothesercanpped oaspeead mdedet eenimfgal dkiraeg to rfoom a uniform
account the surface area, specific heat and thernal

thitteffimrahi e temaeeadunfgccomdeg sudao®(2d, of bee gl nyld 2.
and quantity of dry air, the degree of replacenent of

Ndfieaat B&fLis donelucePRt athicle, whdithednoll héldéngaingt 410
in the subsequent step, etc. Another purpose of

is GbEANSE GhdGnalehRld i25at @ N@BhspMdYtd BRidH HWatsHel @3y air is
abrasive brought by the | ens nolds

supplied from the dry air supplying unit 410 to the surface of the male

mold 2, whereby the hot water film on the surface of the concave surface

molding surface 21 of the male mod 2 is evaporated, thereby drying the

male mold 2.

In the hot water supplying step, not water at normal temperature
but hot water is used, for easier evaporation of water on the surfaces of the
lens molds 1, 2, and for preventing the temperature from being lowered
due to the latent heat of evaporation. During when hot water is supplied,
the rotating speed of the lens mold is preferably 50 to 300 rpm, more
preferably 100 to 200 rpm, the temperature of water is preferably 30 to

100°C, more preferably 50 to 70°C, and the quantity of water discharged is

preferably 2 to 200 ml, more preferably 10 to 100 mli, where the surface
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1, 2 fromthe preceding step. Therefore, the quality
of water supplied nust be kept constant according to
the clarity of the surface required in the steps
after the water-sw shing and drying, and pure water is
used, as required. In addition, the discharge of
water is perforned while rotating the |lens nolds 1,

2, for the purpose of uniformwashing. Water nmay not
necessarily be in the formof running water; for

are%2 P! e W@ﬁ&f%l%tige ZQQéot 1160 f@{lm OfThcé%EaXonc‘f%zlrs can be

vapor, or may ten by ul trasoni c wave.
- ' t e 0 h rf acgs,.,.of
R A b g WO T PR Pl 1 B R Rt
| ds..at .a_hi gh, speed,in the i ng st i.S;to dr.
aPabiifh EridnraRaRt e eolrmafd ShB R P st Saptily of axy
.drying the surfaces o e | ds.. I n t.his case, for .
aif ghefbytoal BirgFmethat te Rlnpaip el Brbrgityes deauired
is preferably 200 to 3000 rpm re preferably A 800 to,
sz%@ompiffnm tthé %\8)558%?%’5 REFH: ey ngpotw R osE qﬁéahﬁi@mg
preferably not nore than 10 g/ kg, nore preferably not
waksr ds ta s avRry, tharkirt pachhpe abgasine ibrgught py dberlans yolds
not less than 0.5 nB/Mn, nore preferably not |ess .
1, thdrom. thevpregadingortepnh Therefgre, hcheaumabipherfewater supplied
repl acenent efficiency, the exhaust port 431 is _ _
mpsiebe rlegpit comstati tdeccordingéo shpasatity of dbe sfurfare rhquired in
air supplying unit 410 with the male nold 2
the depbattieeahe Wiltdr-svhishir§bandrdaypegrend pary witer bk awad, as
of f downwards fromthe dry air supplying unit 410
refihined. slhsidalitiba) the dechhegd b wandr id pusfotedughilt hetating
vicinity of the surface of the nolding surface 21, to

thbdeds sedlds ge R, tor augpuipesexiausfornperdstdsd. WRBEL ni e not
exhaust port is not provided on the opposite side of

neg@%ﬁl@ﬂy 1 In SikP Bdrvh B9 rtiﬁhin%‘%tlé\i';tﬁ}r R R8SwiRsdmals be in
erebetween, the humdity in the surroundings o
th Ber B WIkpeLs Wteb Rapbent MBY BelatténdHE BEasonic wave.

The purpose of replacing the atmosphere on the surfaces of the
lens molds 1, 2 with dry air while rotating the molds at a high speed in the
drying step is to dry also the circumferential surfaces of the molds after
drying the surfaces of the molds. In this case, for swishing water off, the
rotating speed of the molds is preferably 200 to 3000 rpm, more preferably
800 to 2000 rpm, the absolute humidity of dry air supplied is preferably
not more than 10 g/kg, more preferably not more than 5 g/kg, and the air
quantity is preferably not less than 0.5 m3/min, more preferably not less
than 1.0 m%min. For enhancing the atmosphere replacement efficiency,

the exhaust port 431 is preferably provided on the opposite side of the dry

alr supplying unit 410 with the male mold 2 therebetween. With this
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rai sed, and drying would be hindered. The surfaces of
the lens nolds 1, 2 are cooled by the |atent heat of
evaporation when dry air is supplied thereto.
Therefore, where the exhaust port is not provided,
re-dewing may occur on the surfaces of the nolds
after the surfaces are once dried, so that it may be
necessary to continue the supply of dry air until the
at nosphere is replaced. Incidentally, dry air may be

ar}fgﬁ eny\hﬂfaltrtlﬁf)\%gi %f; ﬁ?wlgwg[rtd@%&ﬂ ‘%‘Zg (%rgr ;%iEgs.upplying unit

erature-require ens nol
u a1 11 i, b et e,.absol.ut.e
ARG SObp R el AR RN Dab G ARt lep Ry RS of the
ant i at | ow val ue, . b etting a high hat-water
sl taid e QAR st 2 RPRE batibabed ik B Shaust
val ue. the contyary, where the te rature require
posf 43e Whit ROt ehint nrtan ot onioat ep the mapilegoie of
tenpperature, it is. necessar 0 set | ow hot - wat er
th@éf%%&%twlw gmto%(mvé@haﬁ@g Itﬁjm& ¥} Sikeggbetween, the
t hereby setting the absol ute hunidiH%pof dry air at a
hymgidifaain the Aurros@dingyof the syrtaepsafttineylens mplpi g would be
val ue. As the dry air supplied, dry air obtained by
raiped, afhddrydng weguld dehimidgiréd.er Theshrfasenot bl lang mphds 1, 2
dehum difier using a refrigerant and an absorption
argygwletblynithe f iaentudieny ofi evaeorgéionowhene diry kair nwy shpplied
used, 36 and conpressed air may al so be used, provided
thetet. a'Theasfore, mchdrakidre tahapsteyent i$ imgui proides f¢-dewing
bei ng scattered at the tine of water-sw shing.

mBescaasen thy sarfackovtledniodds aftat ithe shufiicds bye byce dried, so
heating air may al so be wused. The supply of dry air

thamyit bR agobki Ab@EseMeroatoitheud itk Slpsh PPING al®tuntil the
wat er. According to the lens nold drying nethod and
atBlogbREraRPRpAMS].  Incidentally, dry air may be warmed.

Where there is no limitation as to the temperature required of the
lens molds in the subsequent step, it is possible to set the absolute
humidity of dry air at a high value and set the air quantity at a low value,
by setting a high hot-water temperature and setting a high discharge
gquantity value. On the contrary, where the temperature required of the
lens molds in the subsequent step is near room temperature, it 1is
necessary to set a low hot-water temperature and a low discharge quantity
value, thereby setting the absolute humidity of dry air at a low value and
setting the air quantity at a high value.

As the dry air supplied, dry air obtained by use of a general

dehumidifier such as a cooling type dehumidifier using a refrigerant and

an absorption type dehumidifier using silica gel or the like may be used,
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as above -described, by pouring warnmed water to the

l ens nold being rotated, the dirt or foreign matter
present on the surface of the lens nold can be washed
away. In addition, by supplying dry air while warm ng
the lens nold and rotating the lens nold, it is
ensured that a uniformthin film of water is forned
on the surface of the lens nold and thereafter the
water on the surface is evaporated by the heat

ufif CHP AR 418 o] P00 TR PloridE e p%adilt (¥FhREn o
| R C f S, as t lhsGol.or ati on.and stai.ns.
prgSaf TR FlhoB (F b Pe Rl P SRR B By A Miline
solkveni such as a,f. on-base al cohol -based or.

BERIET M BolR P g T12B7E di ey Ry ReRERs Jingpay also be
used,.this st.emexerts . little burden on the .
usfly | TSI OL A0 OOl SUUEHEY CHOR Ahebedaap of dripping

be provided w th expl osion-proof specifications.
hoéé%gt(%s, drying free of the troubles of water

di scol oratjon, stains and the |ike can_be achieved

Wi t hodccarsing doatheelonst melddaying methed wadadeyimg) appav@tus

I nexpensi ve apgar atus. [Exanple 11 A plastic-noldi ng13 .
asghheve-Apsarsbad.t Ay apeiungt warvkdowater Whoske lens frackk being

had been scrubbed with a urethane-made sponge in the
roprtede thadidorsforpigiamagtar presehe odrthengurdpgachties lettimold

shown in Fig. 8. Wiile the glass nold was being
candicawadhed awavat énafdd2€iony bynsugplying dof apriwédilsaverming the

heated to 609C was di scharged fromthe hot water

lesuppily iamgl rothtingabBetlond nuddf itdk epeutddthaf a ihefostr flaaeilm
of the glass nold. Next, while the glass nold was

of heitegi¢ trad@loAttha suafReff tB000ns Miv N aHdytlRirbafet BhaRvater
absolute humdity of 5 g/kg was supplied fromthe dry

on the surface is evaporated by the heat accumulated in the lens mold or
the heat of hot water itself, so that the lens mold can be dried without
leaving such defects as water discoloration and stains on the surface of the
lens mold. Since an organic solvent such as a flon-based, alcohol-based or
chlorine-based organic solvent or the like is not used, this system exerts
little burden on the environments, and the apparatus may not necessarily
be provided with explosion-proof specifications. Besides, drying free of
the troubles of water discoloration, stains and the like can be achieved
without adding a new step and while using a simple and inexpensive
apparatus.

[Example 1]

A plastic-molding glass molds with a diameter of 90 mm whose

surfaces had been scrubbed with a urethane-made sponge in the preceding
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air supplying unit 410 at a rate of 1.0 n3/mn. In

this instance, dry air was exhausted through the

exhaust port 431 at a rate of 1.0 nB/mn. Thereafter,

the glass nold was taken out, then the dried

conditions of the surface of the glass nold and the

side surface of a circunferential portion of the

glass nmold were confirmed, and a plastic |ens was

nol ded by use of the glass nold. [Exanple 21 A

[ Ldl] Int ' rq of 90 mMm

soff 33! el Rl ARmp dRLefls MoT Ml BIFLEIS D 0

sol ut kxen: I1ni [ e cegi

srep SAIEIRL AR A Bkl bRl it RAREEELDR o, 20

i g il | asti-e~nol di I ' .
bl s, e oo BB G ng 4 Atk BaPaR TR th foGopyver

rpm. 30 ure ter heated.to 7QC di,schar ged
supPfipeth 420/B A UTRER G Chine s bR ol

porti of .the surface of .the plastic-noldin | ass

hol d. Nk Wlufﬁ fle tgﬁ%sspng%@i%a ea%gyobataésafn% el 2000

being rotated at. a, rate of 2000 rpm dry air with an
rPEH B Rk VHiRaE aRpobrteshympdityog 5sﬁigg|w«%@dsuﬁnhﬁﬁ HREL Hpg dry
cair supplying unit 410 at a rate of 2.0 nB/mn. In )
aiy FPBPLYiLAS twHE 1042ty agyate idsl -Bxndmsined Inhitaadnstamge, dry air

exhaust port 431 at a rate of 38 2.0 M3/ M n. _
waFhethsatsted thrghpthesexlkaw irhdg3dladssrateldd MRsnYaken

out, and the dried conditions of the surface of the

gl assThotehftarl the glade sanlflaceasoftakencioudunthemenithieal dried

portion of the glass nold were confirmed. Wen the
conlditechsc ofidhei susfacé dfhehs yliascasoldndntiheéhe side surface of a

circunferential portion side surfaces of the glass
cirauhtder&ithylepbaion @fwiieeplasw @bldgva@rdconfirmed, and a plastic

lens was molded by use of the glass mold.
[Example 2]

A plastic-molding glass mold with a diameter of 90 mm whose
surface had been immersed in an alkaline solution containing a surfactant
in the preceding step was set in the drying apparatus 401b shown in Fig. 9.

While the plastic-molding glass mold with a diameter of 90 mm
was being rotated at a rate of 200 rpm, 30 ml of pure water heated to 70C
was discharged from the hot water supplying unit 420 to a central portion
of the surface of the plastic-molding glass mold.

Next, while the plastic-molding glass mold was being rotated at a
rate of 2000 rpm, dry air with an absolute humidity of 3 g/’kg was supplied
from the dry air supplying unit 410 at a rate of 2.0 m¥min. In this

instance, dry air was exhausted through the exhaust port 431 at a rate of
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drying in Exanples 1 and 2 were checked, it was found
that the surfaces and side surfaces of the gl ass
nol ds had all been conpletely dried, w thout |[eaving
wat er drops, fogs or the like thereon. In addition,
when plastic |enses were nolded by use of the gl ass
nol ds subjected to water swi shing and drying in
Exanples 1 and 2, the | enses obtai ned showed good
quality free of quality problens. The fermale nold I
mal e nold 2 cleaned by these washing steps
2(Z?gh%§§enbled into a lens nold assenbly 5 shown in

7, FhBhoRol 3R Pl RARI R.3E AR, AORSERAE qugche

conneé
to the,.lens at us
dfﬁﬁ’iecq%dr}tloﬁé|°§°3hf SRS RPRLRS Bore R /B ES3E PRt of
det er m ned, d, .whil e.the non- Id|n surface
cirgp R kot 1 elaoy mob AesSOpf ﬁegcem or
hei ghi__of C Id| g .surface re t|ve to
rof or g‘&f‘él e gme niatens 8 therﬁ%fa Acphanfldhe G gaferential
2 are held in such a manner. t hat the centers of the

POYidem sige garipces ofribel glags emolds tulgedaado Vrke, syidingmnd

this condition, the lens nolds 1, 2 are conveyed.
dryimegr snfizemplearli anded weresheakebritiveasp st teat Hassurfaces
on the data of the heights of the center portions of
antllved¢ ensfaces dthe ghssehaldsvend allgreedetoanmichds dried, without
reference 39 positions, the lens nolds 1, 2 are so
leshvehg vasterodympey ifdss ar phedekethervea. Jdpagddigiome twileen plastic
the nol ding surfaces of the lens nolds 1, 2, and, in

leridak sverwonadidédby udeeof @rsglamek dsollls sibjé@ed abweyd. swishing
Finally, the pressure sensitive adhesive tape 3 is

anWadiyiin @i 6 Uhh PResCl hadnt eftenlcndbs sbfdiace shotvedt ?@d gn8lity
molds 1, 2 over at | east one turn, to formthe

ﬁggqﬁdnﬁﬁﬁ9qﬁbuk§ms and then the pressure sensitive
adhesive tape 3 is cut, to conplete the

The female mold 1 and the male mold 2 cleaned by these washing
steps are assembled into a lens mold assembly 5 shown in Fig. 2(b) by use
of a pressure sensitive adhesive tape in an assembling apparatus (not
shown) connected to the lens mold washing apparatus 100.

In assembling the lens molds 1, 2, the centers of the lens molds 1,
2 are determined, and, while the non-molding surface sides of the lens
molds 1, 2 are held, the center height of each molding surface relative to a
reference height i1s measured. Then, the lens molds 1, 2 are held in such
a manner that the centers of the lens molds 1, 2 are located on the same
line, and, in this condition, the lens molds 1, 2 are conveyed. Thereafter,

arithmetic operation 1s performed based on the data of the heights of the

center portions of the lens molds 1, 2 relative to predetermined reference
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process. Besides, in assenbling the lens nolds 1, 2, a
tubul ar resin-nade gasket may be used as a
cavity-form ng nmenber. In this case, by press fitting
the lens nolds 1, 2 into the gasket so as to provide a
predeterm ned spacing between the lens nolds 1, 2, a
l ens nol d assenbly can be fornmed. Next, the nethod of
manufacturing a plastic I ens according to the present
invention for attaining the above-nentioned third

j il e rioh t C 0 fy 1. :

po%gil@ﬁ:g,.t‘ﬂe lenR€mo g izns% Sé) "hf’l&eas e g?%;ﬁdgi Agg@é&éﬂegﬂnned

! nj. ect! on st e_p S own . fOf : anc
AHTERY R LB UL Eh YeRL AR, S i i

ini.ecti f{ow rate through a snmall-di agete
coplEh i e nlsfth aRos T chte® 3Ry e FRb ke dhgnprassure
out si de,sur.face of, .a pressure vessel. 8, heater 1
seRay e SOHEY RaRE SR PBPAgS cieahafeniplguahees of
conduit, .and_the heaters 11, 12 y be operated.to
thaders plds d, 2 a5ee a&g%wr%ei 64 Bran (R garamaLe assembly 5,
hi gher than roomtenperature. = For exanple, a phota
ands Pt Pp ZRHGSERATE ppBSIEeanfBeiBaPERRt$ O qués$o complete the
susceptible to be influenced by warmng is warnmed, to
PIpepRér the viscosity of the curable conposition. On
the other hand, there are curable conpositions which
ar e hBghides, polaprenbliagi e leaacnpldst §, 2nd tubkdrefaie;made
40 nmust be stored at a tenperature |ower than room
gackeperat beeusdaben csvulbydotrethg mdmbéd. alln this case, by press
pol ynmeri zation at a tenperature |ower than room
fittiegpdiealous enolds T, Heifibithe gisket kbasttenperalcus @rodetemined
l ens nold assenbly 5 was room tenperature,

sphéin@SRgeicevaihy 10hs ieldb aMRehabus eh Al AsBEmBUF 8Rh ®e formed.

conposi tion. However, if there is a | arge tenperature

di f f eNeReesHReeeRAd bRehanufacturing a plastic lens according to the
present invention for attaining the above-mentioned third object will be
described. In the curable composition injection step shown in Fig. 3, for
enhancing injection efficiency, the viscosity of a curable composition 6 may
be lowered to increase the injection flow rate through a small-diameter
injectlon nozzle 7. A heater 11 may be disposed on the outside surface of
a pressure vessel 8, a heater 12 may also be wound around a piping 9
constituting a conduit, and the heaters 11, 12 may be operated to heat the
curable composition 6 to a temperature higher than room temperature.
For example, a photo-polymerization type curable composition less
susceptible to be influenced by warming is warmed, to lower the viscosity

of the curable composition. On the other hand, there are curable

compositions which are high in polymerization reactivity and, therefore,
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lens nolds 1, 2 and the curable conposition 6, a
convection occurs in the curable conposition 6
charged. The convection does not disappear until the
tenperature di fference becones snmall. It has been
found that when the curable conposition 6 is cured in
the presence of the convection therein, interna
strains are generated, to spoil the optica
characteristics of the |ens obtained, thereby causing

mﬂg\! %\é’egﬂo 84' 4 Bhﬁd}g&IaQupé 15@81‘ @'hgﬂuﬁ&on% Lt%#ﬁe%\gtﬁfie ta'ill%l be

ove, e cur ab onp03|t|on
g erature or is c
Suttbiémsgenpéﬁ%%r ngylr%gv\&g?a an & nﬁ? %tur Ogv o1 ﬁﬁan room

t th Id 2 t ot
S dh %F&FE%IP %?tﬁ 5?%@“&’&? |th§8ﬂ?)%‘§? -Bosr?embly

6 preferably to n 5Cfr t he te erat u
5 Bias OPE A BLEEHENE! THTORes ByLY RGP (GG RGO Hgthasgurable
this, it was possible to enhance consplcuously t he
coyuéwaﬂ%n the plastic spectacle |ens obtained upon
nol di n From t he V|emp0|nt of energy saving, it is
desi r &siveetes Hotlaret ivea tlapge tamperatatre tdisferenges babyern the
1, 2 within the above-nentioned range fromthe
lenemaddatlurast thehaiablespmpositins bt RaenvEREoh @ggurs in the
nolds 1, 2 can be warmed or cool ed, for exanple, by 41
cuaabbngnngoatmgt6abarmminéFh@moavhaanldge$mmmabeappﬂarLumﬂ
warmng the lens nolds 1, 2 or a thernostat for
the delripegatine dﬁﬁ&en&t@smﬁne@sn&ﬂlthh;hMthendbandamQE\Nhen
of the lens nold washi ng apparatus 100 shown in Fig.
thd cukableheno@setion wardtired ih ke peasen®ldshd codvesdretherein,
heated to a predeterm ned tenperature nmay be used in

intdraabdkomansant 8neta0ed efo spEil UbRI Gigki@PeH Aladbasstdlof the
302 and the drying apparatuses 401, 402 using
lens obtained, thereby causing a lowering in the yield of the product.

In view of the above, the curable composition 6 is heated to a
temperature higher than room temperature or is cooled to a temperature
lower than room temperature, the temperature of the lens molds 1, 2 are
set to within
+10C from the temperature of the curable composition 6, preferably to
within = 5°C from the temperature of the curable composition 6 by
heating or cooling. By this, it was possible to enhance conspicuously the
vield of the plastic spectacle lens obtained upon molding. From the
viewpoint of energy saving, it is desirable to lower the temperature of the
lens molds 1, 2 within the above-mentioned range from the temperature of

the curable composition.

The lens molds 1, 2 can be warmed or cooled, for example, by
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the heated water nmay be adopted, whereby the |ens
nmolds 1, 2 can be warned w thout using a speci al
heati ng equi pnment. This systemis advantageous from
the vi ewpoi nts of energy saving, equipnent cost, and
production lead tine. The tenperature of water in the
wat er scrubbi ng apparatuses 301, 302 is set at a
tenperature higher than the tenperature of the curable
conposition 6 by at least 101C, taking into account

EBBETE AL WS VS AL 0B,PUIA i o o

03, 1 . IR SHPAL LoSRL BT 0 0 g e

L R e
oo e G PEl PSR T A VP o o
1, 2 are iarned, there is the nerit

that water
prefdetesmings tepperainre s bet Hee éﬂsth?oﬁgqu,mezltm%évater
subsequent dryin steg conducted by use of hot water
SC#@@@&@@@@#@WG@@@A pO2\anek disydrydng iapg ar fses 49 Lhd02 using
shortened. As for the heating of the lens nolds 1, 2
thgyhagied dvgtergmagpparadapdes, relip rhewleers medded. arcen be
is supplied in such a water 42 quantity as to wash
wamesd twghbot eigngmat specialdibeintiongd calimeene r iidugystem is
present on the surfaces of the lens nolds 1, 2, it is
adpantigroastfvosutid vienpdints vhrenmetde sheirs, rpfudsment 2obt, and
using the ordinary tenperature and water quantity.
protherteorhbaideidmaat er is not used in the water scrubbing
apparatuses 301, 302 or where the tine until the

I nj ecThenrediperhbeWiabhier i6AMRGSAtdraRribbihg Hthratuses 301,

however, it may be necessary to supply water in a
302 is set at a temperature higher than the temperature of the curable
composition 6 by at least 10°C, taking into account the time until the
injection of the curable composition 6 and the heat capacities of the lens
molds 1, 2. The quantity of heated water to be used may be at such a
level that the lens molds 1, 2 can be sufficiently washed therewith.
Depending on the thicknesses of the lens molds 1, 2, however, it may be
necessary to supply heated water in an amount greater than that required
for washing. When the lens molds 1, 2 are warmed, there is the merit
that water present on the surfaces of the lens molds 1, 2 in the subsequent
drying step conducted by use of hot water is evaporated quickly, whereby
drying time can be shortened.

As for the heating of the lens molds 1, 2 by the drying

apparatuses 401, 402, when heated water is supplied in such a water
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quantity greater than the ordinary quantity.

I ncidentally, when the viscosity of the curable
conposition 6 is high, the flow passage is disturbed
at the tinme of injection to cause a phenonenon in

whi ch the curable conposition 6 overflows in an
uncharged condition, in the cavity 4 in the |lens nold
assenbly 5 for a lens with an extrenely snal

t hi ckness at the circunference thereof, such as a

quEHt§¥as ltSn@asl‘f‘sav@a &84/ foreidn! Al d‘?ﬂeaﬁ(? éﬂ}%gﬁfegF&Qdue

occur's, Ing it recessary- to re- bharge he curab
pré?éé%ﬁ?&'% tthg %élgge[bg g to?q:?l' qglﬁ% r}nﬁ)lﬁg L]S aZSWalt :%1 Hégs‘ﬂfﬂet ﬁo sﬁefflclently

curahl e has.th that the viscos
W%%mta‘%g e oBRRE, ok toe 1 1BE P oA SF 1 Water
nch i n recluded and the.l oss.due to
Cociied; bRl At i B e of ko Hear serline
same nper.at ur S supplled romhot . pure wa
ap@&ﬁﬁ?%eﬁg% 302 ?%v@}ﬁr thg dime %]fltlL the BBIeKH on of the curable
appar atuses 301, . 302 and the drying appar at uses 401,
CORPRSLEIME Belsylonge hogiey eppitqaay beneqgssarnsarsagplpyvater in a
setting the set tenperature of the hot pure water
quagsiy\aragtardibes tde erdinant geantity. 55C, 500C, 450C,
400C, 350C, 30'C, and an 43 unset val ueasmﬂor mal
t enpebatidertalbaodhen tthe vienesitt iofrtheatwrabe icotmyasition 6 is
strains relative to the tenperature difference between
highetle¢ dtoveddssage irodidsurbed2 atrttiet timec of dbjeetion to cause a
conposition were investigated. The tenperature of the

pheunpalehencanphsiit ilencatabidheomhpoEitioh € basidlowes Wnsnseichaiged
35C, i.e., the tenperature at which a failure due to

conidicay, dhnhede@sitnat in ghé 3€nd KOS EEHIRNTE €105 16RE with an
fIOM/passage at the time of injection, even in

extremely small thickness at the circumference thereof, such as a convex
lens. As a result, a failure due to uncharging occurs, making it necessary
to re-charge the curable composition, and causing an increase in the
number of steps for readjustment. Thus, the warming of the curable
composition has the merit that the viscosity of the curable composition is
lowered, the problems of uncharging is precluded, and the loss due to
readjustment is precluded.
[Example 3]

Water heated to the same temperature was supplied from hot
pure water supplying units to both the water scrubbing apparatuses 301,
302 and the drying apparatuses 401, 402, whereby the lens molds 1, 2

were heated. DBy sefting the set temperature of the hot pure water

supplying units at each of 60°C, 55°C, 50°C, 45C, 40°C, 357, 30C, and an
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the case of a lens with an extrenely small thickness

at the circunference thereof, such as a convex |ens.

The results are shown in Table 1. Table 1 Set Tenp. of

Tenperature Strain TenperatureTenp. of Ml dCurable

D fferenceGeneration ConpositionRate

600C480C350C13C100% 55C440C350C9C2% 50C39C35C4C0%

45C35 C35 C0C0% 40C31C350C4C0% 35C28C35CVC0. 5%

30C250C35C10C8% Nor mal  Tenp. 240C350C110C75% 240C From
uf3¢ \fzﬁﬁgl(&l%rﬂfa\f% rAfiRleS 2]4(3 tHeS fe?glﬁhe‘cgﬂf" g%e?%f internal

Internal strain gerie ratlon rate can

sty]bzﬂg{o Je?aﬁﬁ% ytl’?‘eetté grgl{]gﬂ (%?fg@gﬁ gwgér(f Bt e{]e%ne% (_}ens

ween ens nD S an e Cur o COﬁpO
f | t 5C.In
miff0d adeehth i ED %ﬁﬁ%}ﬁ%@fﬂﬁhc@% RGUEa e The

temfperature of the curable composition at the time of charging was set at
35C, i.e., the temperature at which a failure due to uncharging does not
arise from disturbance of the flow passage at the time of injection, even in
the case of a lens with an extremely small thickness at the circumference

thereof, such as a convex lens. The results are shown in Table 1.

Table 1
Set Temp. of Mold | Temp. of | Temperature | Strain
Temperature Curable Difference Generation
Composition Rate
60°C 48T 35C 13T 100%
55C 44°C 35C 9C 2%
50C 39C 35C 4C 0%
45C 35C 35C 0T 0%
40T 31°C 35C 4C 0%
35C 28°C 35C 7C 0.5%
30T 25T 35T 10C 8%
Normal Temp.
24°C 24T 35C 11C 75%

From the results given in Table 1, it is seen that the internal
strain generation rate can be reduced from 100% to 0%, by setting the
temperature difference between the lens molds and the curable
composition to less than 10°C, preferably to less than 5C.

In the above description, the convex surface molding surface of
the female mold and the concave surface molding surface of the male mold
have been washed. In the case of using UV rays for curing the curable

composition, however, it may be necessary to clean also the non-molding
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the female nold and the concave surface nol di ng

surface of the male nold have been washed. In the

case of using WY rays for curing the curable

conposition, however, it nmay be necessary to clean

al so the non-nol ding 44 surfaces of the | ens nolds,

for making perfect the Iight transmttance of the Iens

nol ds. Industrial Applicability The scrubbi ng nethod,

t he scrubbi ng apparatus, the lens nold drying mnethod,

dr i .

e ST e e BERRLRII pe R TP B nBiniugpee of
th%qg§$h;qﬁspertains to a technology for use in

manu aé%uring a plastic lens such as a plastic

spectacle | ens by cast polynerization nolding. 45

CLAIMS 1. A scrubbing nethod conprising: a washing

tep.of , rotati. a lens nold for nolding a plastic
Inﬁ&ﬁﬁ?gL%Pﬁﬁgﬂﬂﬁ n el astic polishing nenber against a
surfa of said |ens ld. while rotating said elastic
pol | sm%ﬁgsﬁé'ﬁbé‘?g, né?]tdlg%i’ rT*htehWé”ugBHEﬁ fPgATratusy fheyleng mold
liquid to the area between said surface of said | ens
drypng mathod athe deast moldolranengrreraias, sndhsthenapetbpd of
to wash said | ens nold; and a self-washing step of
mapeiaciwyng & plastigdens apeiriding by thenbeent isvppign pgreains to
liquid to said elastic polishing nenber, and, in this
a tenidiodogn for d!@f%omﬁmgmsgicduléhgsm idapiot ilshs ngueleabexr Hastic
as thereby to wash said elastic polishing nenber. 2.
spéctacleulebl iy cwet Ipotyasrigatiohandklihg cl aim 1, wherein

45



said liquid used in said washing step and said

sel f-washing step is a slurry containing an abrasive
di spersed in water. 3. A scrubbing nmethod as set forth
inclaiml, wherein said liquid used in said washing
step and said self-washing step is water. 4. A
scrubbing nmethod as set forth in claim1, wherein

sel f-washing is conducted while deform ng said elastic
pol i shing nmenber by pressing said elastic polishing
menber and a rod-1ike neq@g%_mﬁgainst each other. 5. A
scrubbi ng net hod as set for % I'm claiml, wherein said

\glfatsgirﬁgt§§&u§gﬂgﬁkqhgglc %L‘ﬁ?%ﬂl g step are conducted

SCrubbing apparatus conprising: a
nol d hol di It for ol di and tating. a lens .
nol d o%g%%%&u %& paOfglioégﬁflg 4 E ;mgl(%?%rsﬁoagl%?tpqasm lens,
spaced fromsaid.nold holding unit; a | i shing. menber
PIREHAEAY GHT YL PR SOt P RCPASRIG lens mold
0l i shi menber; an operating unit for operating . .
wilile rataPgenGrHl et DHBE BebYe| 13k AP HRibeendition,
hogging unl% so_as to perform a_washi ng operation and
SURPLEPE RGNt GO SPeraerdiptwesn wudastiarg Gpwidtlpps mold and
co risin%_npving said elastic polishing nmenber or
saxchelpstispolinbing wembepseasithgrebyi to wask said lokinmpidignd
menber against said |lens nold, and said self-washing
oper ati s#lfsmaingi sigpprbstating aadd elaatici polpehinghimegnber,
menber against said pressing unit; and a liquid
supphphgianbquid to sard slagplkyiolghang intpihtet, mrshiid thiastndition,
pol i shing menber while said elastic polishing nenber
defrnpeef o dicdgstsapdlisiasia mgmipersatdadthereby to wash said elastic
polishing member.
2. A scrubbing method as set forth in claim 1, wherein
said ligquid used in said washing step and said self-washing step is
a slurry containing an abrasive dispersed in water.
3. A scrubbing method as set forth in claim 1, wherein
said liquid used in said washing step and said self-washing step is
water.
4. A scrubbing method as set forth in claim 1, wherein
self-washing is conducted while deforming said elastic polishing
member by pressing said elastic polishing member and a rod-like member
against each other.
5. A scrubbing method as set forth in claim 1, wherein

said washing step and said self-washing step are conducted

alternately.
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and said sel f-washing operation. 7. A scrubbing
apparatus as set forth in claim6, wherein said
operating unit effects said washing operation and said
sel f- washing operation alternately, and effects said
sel f-washi ng operation when said washing operation is
at rest for a predeterm ned period of tine. 8. A
scrubbi ng apparatus as set forth in claim®6, wherein
said liquid supplying unit supplies a slurry
cont aigni kiﬁq- : : .
scrubgfnggggg§¥§?5?%§§%?2?§?§}t ?%%bla%%?g,ROdg?%i$Pm for
. 9 lvi i . 0 .
holty b BPR 1S tor BURRIET PR R ter i o R i
S Y .er heated to.,a 47 predeterm ned
SR Rl AR b OO pURRE OB & hebSohe PhEPE Sl dinRgit fo
astic.lens .while rotatin aid Il ens nold; and.a .
nd i ad SIRGRELHS sighy iRl el Gl ippRcudgrunic for
sai d | ens nol ile rotati sai.d leng .nold, afte .
PR A Pl S HOYe palr T G R Ay, helding
t hod asset forth in claim10, wherein _said heated
g s8ray © peFlorimacrashme aperaiiomand aisglimashingr apqrgtion,
conprising: a nold holding wunit for holding_and
sah PASDARE FPEBEHEORPILIEYINgonaV g a2idl elestie nadwding memnber
water supplying unit for supplying water heated to a
ot piead eleap ning wglmémmeamgesald elasticf pdishohg smethheensgainst
nold; and a dry air supplying unit for supplying dry
sayl tentomsadd dandrdead setfwaahihg epesrativindcortBristng pnsssing caid
dryi ng apparatus as set forth in claim12,
elastic polishing member against said pressing unit; and a liguid

supplying unit for supplying a liquid to said elastic polishing member
while said elastic polishing member is performing said washing operation
and said self-washing operation.

7. A scrubbing apparatus as set forth in claim 6, wherein

said operating unit effects said washing operation and said self-
washing operation alternately, and effects said self-washing operation
when said washing operation is at rest for a predetermined period of time.

8. Ascrubbing apparatus as set forth in claim 6, wherein

said liquid supplying unit supplies a slurry containing an
abrasive dispersed in water.

9. Ascrubbing apparatus as set forth in claim 6, wherein

said liquid supplying unit supplies water.

10. Alens mold drying method comprising:

a hot water supplying step of supplying water heated to a
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wherein said dry air supplying unit is disposed on the
upper side of said nold holding unit, and a cover
menber for surrounding said nold holding wunit is
provi ded with an exhaust port in a | ower portion
thereof. 14. A nethod of manufacturing a plastic |ens,
conprising the steps of disposing a pair of |ens

nol ds opposite to each other with a predeterm ned
spaci ng therebetween, sealing the gap between said

| prb&@ rnTRbAStdnPpd 1@k M@ theNSsBRAREdr CAMB LY » mENRTGE riﬁof%lilag a

curabl e conposition into said cavity, and curing sal

plEsthaRg @Hﬂg%ke{thggsm fheneby; qpkd the plastic Iens,

wherein said curabre conposition I's heated to a
ot ol et eddiilind Q8T 3REE L cBor SR Rl fRoa
TR b g PR S BT AR Sihed
COMPOTL | 8 5% e B58b 00 ok TS, e
14, wherein said pai.r of |ens nolds are heated by
washi Ff Hiegar t%Bfl_S PYF& WatBI-d and/ or by drying said
lee(rje?f%f Inggédlrétol d @\rlmcgr{ygpga ;}zegtglrgtel?st %gmtp?'iseilngi a mold holding
unit for holding and rotating a lens mold for molding a plastic lens; a hot
water supplying unit for supplying water heated to a predetermined
temperature to a surface of said lens mold; and a dry air supplying unit for
supplying dry air to said surface of said lens mold.
13. A lens mold drying apparatus as set forth in claim 12,
wherein
said dry air supplying unit is disposed on the upper side of said
mold holding unit, and a cover member for surrounding said mold holding
unit is provided with an exhaust port in a lower portion thereof.
14. A method of manufacturing a plastic lens, comprising the
steps of disposing a pair of lens molds opposite to each other with a
predetermined spacing therebetween, sealing the gap between said lens
molds to form a lens-shaped cavity, charging a curable composition into
said cavity, and curing said curable composition to thereby mold the plastic
lens, wherein

said curable composition is heated to a temperature higher than

room temperature or cooled to a temperature lower than room

48



temperature, and the temperatures of said pair of lens molds are set to
within = 10°C from the temperature of said curable composition by
heating or cooling.

15. A method of manufacturing a plastic lens as set forth in
claim 14, wherein

said pair of lens molds are heated by washing said pair of lens
mold and/or by drying said pair of lens molds with water heated to a

predetermined temperature.
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