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production of contact |lenses the |l enses are typically
automatically inspected for_gefects in the optica
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Typically this is done with the aid of image analysis, which itself makes use of a high

contrast image (dark background, bright representation of the lens edge).

However, due to the fact that the contact lens the edge of which is to be inspected is still
wet (e.g. water droplets adhere to the lens), the automatic inspection system may detect a
lens as being defective although it is not. The water droplets cause the lens edge to appear
darker in a portion of the lens edge where a small water droplet adheres than in a portion
where no such water droplet is present. Since dark portions at the lens edge are interpreted
as representing a defect of the lens edge, the lens may be rejected although the lens edge
indeed is not defective, thus unnecessarily increasing the reject rate. Previous attempts
have been made to improve this misinterpretation by drying the contact lens by means of

application of pressurized air with the aid of nozzles having discrete openings, however, this
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greatly reduced or even completely avoided, thus reducing the overall rejection rate and

increasing the performance of the production process.

In one embodiment of the drying nozzle according to the invention, the width of the
continuous annular outlet gap is in the range of 0.2 mm to 0.8 mm, more particularly in the
range of 0.4 mm to 0.6 mm, and in particular is about 0.5 mm. These ranges or values,
respectively, for the width of the continuous annular outlet gap are suitable for achieving the

desired effect.

In a further embodiment of the drying nozzle according to the invention, the nozzle

comprises a body and a cap which can be screwed onto the nozzle body in a manner such,
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the central bore. This embodlment is advantageous as |t |mproves cleanliness of the upper

surface of the drying nozzle: in case any liquid or dirt adheres to the upper surface, due to
the concave shape such liquid or dirt is transported towards the outlet opening of the central
bore from where it is blown away by pressurized air exiting through the outlet opening of the

central bore.

In still a further embodiment of the drying nozzle according to the invention, the nozzle or
the nozzle parts, respectively, are made from a non-corrosive material. This is particularly a
requirement in the manufacture of contact lenses, since they are sensitive articles which

must be produced under strictly clean conditions.

A further aspect of the present invention relates to a process for the inspection of the

peripheral region of an ophthalmic lens, in particular for the inspection of the edge of a
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apparent fromt owi ng description of an
enbodi nent of the invention with the

Fig. 2 shows a sectional view of the body of the embodiment of the drying nozzle

according to the invention, the cap of which is shown in Fig. 1,

Fig. 3 shows in a partial sectional view the embodiment of the drying nozzle with the

cap of Fig. 1 and the body of Fig. 2 in an assembled state,
Fig. 4 shows a side view of an embodiment of a gripper suitable for holding a contact
lens to be dried, with the drying nozzle being arranged at a predetermined

distance from the gripper,

Fig. 5 shows a bottom view of the gripper of Fig. 4 for carrying the contact lens,



aid of the drawings in which: Fig. 1 shows a sectiona

view of the cap of one enbodi nent of the drying nozzle
waewondiimg to the invention, Fig. 2 shows a sepCT/BPEDI/056819

vi ew of the body of the enbodi nent of the drying

nozzl e according to the invegtion, the cap of which is

shown in Fig. 1, Fig. 3 shows in a partial sectional

vi ew t he enbodi nent of the dryi ng nozzle with the cap

. of Fi nd the bod n an . .assenbl e

Fig.- &t at esg‘ol‘ﬁ’sgf‘a*"ﬂh§ﬁ'bt{}9§t51¥ a\/‘?%\?@%?enéﬂ‘”lé%% ?Fu?rﬁ‘tdrt?ﬂ I,
gr i ppRIcofdantaite af pior BAINGLANE, a contact lens to be
dried, with the drying nozzl e beij ng arranged at a

predetern1ned di stance fromthe gripper, Fig. 5 shows

Fig. & botdrRms\d Iﬁ%‘h %ntFet%@m%Gdeocﬁearccﬁ’\ftacﬂ&s vhidrPhasCBEdYdr in
the contact len shows a high contrast inage of

a corA%erdaneswitiyai WZlﬁa@C@@m tathepresentdevantienane wit h
a prior art nozzle, Fig. 7 shows a high contrast image

~of a contact Iens which has been dried in accordance
Fig.8wi t h shomszz(gecadly coladpert) seetianabvipwes erfurthaneanodispent efithe body of

Fi I ti | vi f
Furt ng OO T fbldn G BERRRMIGEL L' OV g nozal e
according to the invention. Am enbodi nent of the
An e%lrbélcsjlﬂ%f?glz %{?\A%t n@ﬁé&ieﬂh gg%(\g,(ﬁg'ﬂél? qeqx\?%ntéloﬁgs érE)\A?nfhiﬂvlmh%s q -3, with
Fig. helakiag oRiyghe 2as Bohthegaanley Fighe sbommgamtyfthe hmedyuezot tre, nozzle,

on B 5hhte RSB SORRSRED G ug AR5 88 I By g agnemol
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havi ng portions with different inner dianeters. One of
these portions is provided wwth an internal thread 200
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corresponds to the outer dianmeter of a correspondi ng

3, aceprdinahg GQybndricahbse 28d¢Rjher comprises a fitting portion 21 having an inner
diameter which corresponds to the outer diameter of a corresponding fitting portion of body

3 in order to cause the cap 2 to get centered during screwing of cap 2 onto body 3.

Body 3 has aninlet 30 and a feed channel 31 defined by a cylindrical bore. Feed channel
31 is at least partly provided with an internal thread 310 allowing to connect a supply duct
(not shown) to the body 3 of nozzle 1 by means of a screw connection. From the end

remote from inlet 30 a plurality of distribution channels 311 extend radially outwardly from

feed channel 31.

Body 3 is further provided with a cylindrical portion that is provided on its outer surface with
an external thread 312 for engagement with the internal thread 200 of cap 2 when screwing
cap 2 onto body 3. Yet further, body 3 comprises a fitting portion 32 having an outer
diameter corresponding to the inner diameter of fitting portion 21 of cap 2 so as to cause

the cap to get centered upon screwing cap 2 onto body 3.



3 in order to cause the cap 2 to get centered during

screwi ng of cap 2 onto body 3. Body 3 has an inlet 30
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|y duct (not shown) which is screwed in throu
CorrqSWIeéPat%a't 9r exyaRfe oAt apqgided:alyraiayms 28d greferably @R g’i‘?r?éls"y

clearedloy Grii@reWif$ 8l  HBFh Bidy 3 %@élé&ﬁlh@%ﬂﬁdlmagél drig.
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the small gap 10, and is subsequently supplied evenly
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easi rew ng cap romb
below| mm rpdy e haﬁdqnvmlcm&(Da prct @ deed channel 31a deflned by a cylindrical

bore. While not being shown in Fig. 8, feed channel 31a may again be provided with an
internal thread allowing to connect a supply duct (not shown) to body 3a by means of a
screw connection. From the end remote from inlet 30a a plurality of distribution channels
311a (only two of them being shown in Fig. 8) extend radially outwardly from feed channel
31a. However, in addition to the radially outwardly extending distribution channels 311a
body 3a has a central bore 313a extending axially and having its outlet at upper surface
314a of body 3a. By way of example, central bore 313a may have a diameter between 1Tmm
and 2 mm and may in particular have a diameter of about 1.6 mm. Upper surface 314a has
a generally concave shape (e.g. a conical shape including an angle in the range of between
4° and 5° with the horizontal) converging towards the outlet of central bore 313a. These
measures serve to reduce or to eliminate any liquid and/or dirt to accumulate on upper

surface 314a. In case there is any liquid or dirt adhering to upper surface 314a, due to the
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surfa%QW?nsex:ﬁerﬁélatrl%‘aggﬂgﬁ Ihl%sFlg Lot ﬁ&lshB\‘i\’/ﬁ‘?n ﬁf?3g)efpr engagement

extending axially aV|n i'ts outlet at o
with therintgowl 8razd @ffthb@aly when segewmg/th@fcaemtmb@y Jee fior Wirther details it

is rei@ﬂl’agtcﬁﬂ'l%ade'g@%p of 1 %%ﬁﬁé%gﬁt ol Oﬁrﬁ—‘a%?%b%yg 2 nm and

art have i anme
Upper surface 314a has a generally concave shape (e.q.

FronﬁFﬁofbﬁ@klgsﬁgﬁegdmﬁ{%%%glhg% @QQ% b%cé) gess%'?% p%I:ting the

ween ori zon nver g
periphewsh pddioh loéa (cuhﬂae’tlemé whightis adprdsmn&edSﬁiB:ag 5'Ifh&n$|gh dashed lines CL,

. asur erve,to ce or [ i i d
in b of 6 Sidee aDRaltbra e QiguloRr s b6 B e i e
dramﬂ@s]esmdsreugiwal -lenivyvnl ih tttwhﬁh d.g. Cbrbﬁu?udh@f B;hg;htdbnup@temfage) Rather,
rface ot e ncaye shape of  upper sur
the S%P %{ d&,eg] of %&Lﬁoatatctleas Wét rbe glpgf dB/IJrngnqz[zlq gg%pﬁz‘&glbeg a%ove is
shownQ¥mEs thd et cortdcelendfis &lendrld ;hi@r & iddsdbtiod '®or presenting the
pressurized air exiti na,at hrough the out] et of centra

Cont%ﬂeé‘sﬁﬁfé’ hendieddr HrRgZlaviay gf'HP%"‘ ISP ddehavEla gFervex distal end

surfacBU® iHiEH Brovidad Witk Reled BE 1GbEGNhiIRR S8 ctidn %Wbé‘@ééﬂe@ so as to
according to the invention. Simlar to the enbodi nent

make Hgieniast lsng Clostick frigndaurircem0f agiopar 4 iira erilrabpeiipr efithe lens.
with a cylindrical portion 312a which may be provi ded
on its outer surface with an external thread (simlar
As capbgpeen bestijukigndtdreiRewazle 1% grramyediaiie iadetgensed distance D
L
fromW\é E‘%@Pgo%g‘%@{ oug dof rylﬁélfjce)‘tfzzef’l‘l \:ﬂﬁ%‘dlégd'nr%ep]ﬂaggg in the
range of 2 hen 8 mrh,mncbnapfn namcmmhwhﬁ nmyhowthe botking view of the

gripp%PQ\fc?r ca'r:&f?\@tﬁé gontéctafgrg%, "[:Hegoutgr t%(gh%dg{yyéfra% l@l%lﬁ é)?e%en?%tact lens
€ seen I'n¥a process of 1 nsSpec ra

CL igpiodicated bgfdaahe‘d)iinesct:odtbasak\dnpttﬂamty theputmelnmmm aof centnuous
annu?artou ugqah fjlasfhn%%zllelﬂs aIs%IThdlcated by dashed lines. As pressurized air
having a pressure in the range of e.g. 0.8 bar to 1.2 bar is supplied and impacts the contact
lens CL through the annular outlet gap 11 of nozzle 1, contact lens CL is evenly dried in its
peripheral portion and in particular at its lens edge. After that, no more water droplets are
adhering there to the contact lens, so that a brightly illuminated contact lens edge can be
seen in the high contrast image during inspection (assuming that the lens has no edge

defects).

Since suction is applied only in the central portion of the contact lens CL, the lens does only

stick to the end surface 40 of gripper 4 in its central portion, that is to say the peripheral



in particular of the |lens edge. The step of inspection
itself is not represented in the drawings, since it is
wowrdbAknown in the art (e.g. production of a hPQIEP2009/056819
contrast inmage). Rather, the step of drying of the
contact lens with the aid ofgdrying nozzle 1 as
descri bed above is shown, since the wet contact |ens
is to be dried prior to inspection. For presenting the
.con c lens CL to be dried nozzle 1 ripper 4
po”'?%oéth\ﬁrt?e%!"dHa@?H@U@r H@H@%&eéﬁ%ﬁ%s at'%tpftg% éﬁﬁéu"face 40 of
gr.pﬁéhucéb ihat i lsPUsdBb 14 dokimalcRsar high doRtrastama bﬁiheﬂéwslé
may be applied so as to nake the contact lens CL stl
to end surface 40 of gripper 4 in a central portion of

As n{ehﬁorﬁé;f‘ﬁagoovéswﬁémugﬁg ﬁ%%z?%séccbr‘arrgi t9- thé"msférn‘l'ln‘i}gntﬂﬂrzﬂye
IS arranged at a predeterm ned di stance fromt

UnJU%@?ﬁ@' lengaaiectiansfugrio s@gretrorjels anthailikgi e h‘i’cﬂ’@ﬁt@/ FPiquErﬂ @ even
haRo th N195e&ion7 q f
comfloShAoRies; (R 2Rl By Bl Kieop ol Hidincteding Mtberformance

Ofthe p@dgpilcpp@rpcerssf or carrying the contact lens, the outer
boundary of a virtually present contact lens CL is
i ndi cated by dashed lines. For the sake of clarity,

This bheoroes mrtidilamee\édermﬂvheo gtaneingas treenimgh apntoast insdgegayd alcbntact

lens grﬁO\)\? § élaﬁdsrnali’ §07 'vrptﬂllﬁ tbe&ol%fn dg%ré[%dcoln{rggﬁmaAé of a contact
pressurl ed alr vi'ng a yYressur he range e. d.

lens haBhbabedrodried?in laacondansunith a@doraarﬁnozmmwhrhe Fllge7 sbowsan image

| ens t.hr.qu t he _annul ar ou t 11 1, .
ot » ¢yt i et BB Sta e 4 PR FsTinsanagcl Sbove i
accofinte withainglpieemantdntivhar at its Iens edge. After

that, no nore water droplets are adhering there to the

contact lens, so that a brightly illum nated contact

Whilé @iSin@sHgion 6B been ﬂ@@cﬁrbbﬂ vitheh& b@hofepatifiasibbdp@ats, alternatlve
duri n% i nspection (assum ng that the |ens has no edg

embedimgpisye capqrb@blq es W%'hwrteo%eﬁpwélag HRME feqahingd r‘irt“? %ﬂese”t

mverﬂ?ht )Q&{br&?tfr%lglhﬁrcﬁ%tﬁﬂimérﬂ@%r@ehe@é@td t%‘ﬁnthﬁ@ﬁe 3idof the scope of
stick to

e end surface 40 of [ inits
protecien phihe presenbinyentioa: WT‘@“t'%)”%taQtef‘ﬁ%‘P @etrq Ignitadaiopes spesific
emb&dimefiR de@@ﬁb&lﬂguﬂ r@tr%@fstdé?ﬂ'r\b@rthrbﬂﬁ e peAgs QQlﬁ% not

stick to the end surface 40 of gripper 4, so that it
i's possible to obtain a clear high contrast i mge of
the | ens edge. As nentioned above, when using the
nozzl e according to the instant invention any
unjustified lens rejections due to water droplets or
the like can be greatly reduced or even conpletely
avoi ded, thus reducing the overall rejection rate and
i ncreasing the performance



of the production process. This becones particularly
evi dent when glancing at the high contrast inmges of a

wa@oenvaeti7d ens shown in Fig. 6 and in Fig. 7, WCHEPF0g9/056819

Clal_r@§l

6 showi ng a high contrast imge of a contact |ens that
has been dried in accordancegwith a prior art nozzle
while Fig. 7 shows an i nage of a contact |ens that has
been dried using a nozzle as it has been descri bed
above in accordance with the present invention. Wile
e invention has been described wth the aid of
specific enbodi nents, alternative enbodi nents are
concei vabl e as wel | without departing fromthe

beyingiaggledt) fonEryngea epfirhers) @rttio e aﬂ@@BV‘G"WQ Igps (§LbHn particular
£EHAGETERY, %Oﬁbﬁ&p& bh W&nggogﬁowﬁemuﬁt)iyhﬁ ahbddutiz&d gas, and a

t he scope of protection resent “i nvention,
gtiaroyssanitar ioptielrased 11)dhayénd a ﬁﬁetdétﬁirmtﬁlefi ety §¥pithioggh which the
I r

e N i G e B o el Bl B 98yl iopnithaimic

lany(Glg- a peripheral portion of an ophthalnic |ens

(CL), in particular a contact |lens, conprising an

inlet (30;30a) for the supply of a pressurized gas,

@iryih genazalet (i hammosdingtoudlaim butHeetin dappwidthl (V) oftthe iconfiraious annular
efm ne t

HLEY5oS LT Mo 0% ndeiofh 4 Rt Mt ork PRuRL TR L e Fonge of

& mir dm 0®f minh end phpdréidutards bleog 0(m. 2. Dryi ng nozzl e

( 1) according to claim1, wherein the width (W of

the continuous annular outlet gap ( 1 1) is in the

IDI@'n@eanleercZomgtto cﬂhlrﬂ 1msnc|arrmr2 whrdinh el t&szké doi’npirlges a body
apbo

artic
G787 3n asarde g e e SoteuBa iy Bioze domy 37 T8 Pahaaner
Fichwhaf lertohtifudi@zahBlat o0t i §$1 B iHsined %e&aéenaﬁél cap (2) and the
t%g;; gr%)a whi ch can be screwe to the nozz

aWhan Hisr capehis soFyYed ‘Pféo EEntqdydise): é‘h‘ﬁ BP%M (3 33)
&}hﬁcrﬁr%ﬁnsggﬁg idlet}30;308) ﬁ)@fH@%EPF?tdﬁ’%@é%shhﬁadC@% GbagtthetiBEd

when th ﬁ i s screwed onto the body
%@”895(31 @H@) %@’}d'@%f@@)" %tﬂ'ﬁir@%?’%@) tp pepliiralitytof 9!§U'b3'9@f) channels
(3243408, MR)'HlaYe %Fra%&ﬁ@%o‘nﬁ@& tﬂ@%ed@hahﬁélg(ﬁ Qﬂ%_\%ggtﬁe

channel” (31 a) extending fromthe inlet (3
mtlauw&armuiqr@umt agicdfit)- but i on channel s

Drying nozzle according to claim 3, wherein the body (3;3a) and the cap (2) are
provided with means (32,21) for centering the cap (2) on the body (3;3a) upon screwing
the cap (2) onto the body (3;3a).

Drying nozzle according to claim 3 or claim 4, wherein the body (3;3a) is provided at its
inlet (30;30a) and along at least a part of the feed channel (31;31a) with an internal

thread (310) for connecting a supply duct to the body (3;3a).

Drying nozzle according to any one of claims 3 to 5, wherein the body (3a) comprises a
central bore (313a) extending axially through the upper surface (314a) of the body (3a),
and wherein the upper surface (314a) of the body is generally concave and converges

towards an outlet opening of the central bore (313a).



(31 1;31 1a), which are arranged to connect the feed
channel (31 ;31 a) with the continuous annul ar outl et

wW@2@9(47174) . 4. Drying nozzle according to clBETEB2009/056819

10.

wherein the body (3;3a) and the cap (2) are provided

w th nmeans (32,21) for centeping the cap (2) on the

body (3;3a) upon screwing the cap (2) onto the body

(3;3a). 5. Drying nozzle according to claim3 or claim

4, wherejn the body ; royi ded at its. inlet
?@@Wf'emorgmt@ e\ qnsgéfheaorgg%qm%?'am?ewé@w H]‘?aﬂ%é'ﬁ (1) or
thdhozAd paits (2,8 BaRRedgativeldlard Ra8aarotBd ApnfBirosive material.
connecting a supply duct to the body (3;3a). 6. Drying
nozzl e according to any one of clains 3 to 5, wherein

blideeLORY tHeIRIp AT bi HE Defpial edlonRPER o ﬁ)ﬁﬂﬁ%ﬁﬁlc lens (CL% in

extendi ng axially through the upper surface

RaTECWRIAQr (hsd)speshen ofttbe efge ph corppetiensy ﬁP@@@S'QQB !lm?a§tel@ﬁ of

R R e el B S Ko DR ] PRl R e o

gasz 2h e sulesegr enthyep uteomaligallpins pestingtibe pedpwdd regea Pthenbgns (CL) with
t ,

t‘f(g%ﬁogbﬂmtagg aﬂglgglgewlg%bm%e ts{ég cﬁh%ﬁﬁ%sgr}gfﬁllé p%rlgﬁe%t g’r@% of the wet

Ienswaeesszé¢ga$NHXHhmmedbyoamgbcﬂWegpezﬂph@m@bmnE@Homnyone

f. an t N

hinE iR BERI e e mbinauti BB o h8 ot ireh PBmigeo

distancd fps thé camtinungs biveulgresutiphgaral1 1aokthe ofozae et | ens

to be inspected by exposing it to pressurized gas, and

subsequently autonmatically inspecting the periphera

Rioeasdccohting ®saiin@, whairdih ttidyereeduttizedl ghsragsr. anal ysi s,

wherein the step of exposing the peripheral area of

the wet lens to pressurized gas is perfornmed by using

Rrodesd Ao loecldimlo, wtResin e Prassifre dNheditis & thehBnge of 0.8 to

greced|ng clainms, and by arranging the wet |lens (CL)

érpredeternlned di stance fromthe continuous

annul ar outlet gap ( 1 1) of the nozzle ( 1) . 9.

Process according to claim8, wherein the pressurized

gas is air. 10. Process according to claim9, wherein

the pressure of the air is in the range of 0.8 to 1.2

bar .



