- 1 - Drying nozzle The present invention relates to a drying nozzle
for drying a peripheral portion of an ophthalmc lens, in particular
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However, due to the fact that the contact |ens the edge of which is
to be |nspected is still wet (e.g. water droplets adhere to the
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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



Accordingly, it is an object to overcone these drawbacks and to
provi de suitable neasures to decrease the nunber of contact |enses
whi ch are weRetRdi7as bei ng defective at their | ens edgeralrhf©idgd’io
indeed they are not. In accordance with the present invention, this
object is achieved by a drying nozzle gs it is specified in the

i ndependent claim Further enbodinents of the drying nozzle according
to the invention are the subject of the dependent clainms. Also, a
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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,



In a still further enbodi ment of the drying nozzle according to the

i nvention, the body conprises a central bore extending axially
through t hgowppeis7syr f ace of the body, and the upper suwd@go®dfoséshe
body is generally concave and converges towards an outlet opening of
the central bore. This embodiment is advantageous as it inproves

cl eanliness 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 liqujd or dirt is tr nspo rted. towar t he outl et peni n
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drying nozz e in accordance wth one of the i ments descri bed
above, arife Byrrent rawiyEmgettatonnet | ens at a predeterm ned distance from
the continuous annular outlet gap of the nozzle. For arranging the
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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



according to the invention, Fig. 2shows a sectional view of the body
of the enbodi nent of the drying nozzle according to the invention,
the cap of wahosdmargashown in Fig. 1, Fig. 3shows in a paritE@bos/os6819
sectional view the enbodi nent of the drying nozzle with the cap of
Fig. 1 and the body of Fig. 2 in an assenbled state, Fig. 4shows a
side view of an enbodi nent of a gripper suitable for holding a

cont act

lens to be dried, with the drying nozzle being arranged at a

predet erm n%ed di Sst_l%nce fromthe

LonE2t 5hs TR GSrocess omprses rt.riepsegprs’of dFyinSQ the peripheral area of a wet lens to
be inspected by exposing it to pressurized gas, and subsequently automatically inspecting
the peripheral area of the lens with the aid of image analysis. The step of exposing the
peripheral area of the wet lens to pressurized gas is performed by using a drying nozzle in
accordance with one of the embodiments described above, and by arranging the wet lens at
a predetermined distance from the continuous annular outlet gap of the nozzle. For
arranging the lens to be dried at a predetermined distance from the continuous annular
outlet gap, a suitable gripper can be used which grips the lens in the central portion of the
lens (e.g. by application of suction) so that the lens edge projects outwardly beyond the

gripper so that it may be inspected.

As already mentioned above, in one variant of the process according to the invention the
pressurized gas is air. The pressurized air may be applied to the lens through the

continuous annular outlet gap with an (over-)pressure in the range of 0.8 to 1.2 bar.

Further aspects of the drying nozzle or of the process according to the invention will
become apparent from the following description of an embodiment of the invention with the
aid of the drawings in which:

Fig. 1 shows a sectional view of the cap of one embodiment of the drying nozzle

according to the invention,

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,



Fig. 6shows a high contrast imge of a contact |ens which has been
dried in accordance with a prior art nozzle, Fig. 7shows a high

contrast i GRaRRfs7@4contact | ens which has been dried ig-1a6500R343¢E
with a nozzle according to the present invention, and Fig.8shows a

(greatly enlarged) sectional view of a further enbodi ment of the body
of the drying nozzle according to the invention. An enbodi nent of the
drying nozzle 1 according to the invention is shown in Figs. 1-3,
with Fig._ 1 showing only the cap 2 of the nozzle, Fig. 2 showi ng only
the body ™96 ¢ "t high CHERSHM7Ie 97 8 RO TdeSHEN b3 Reen degtdr i si ng
both the cap 2 anghorducOday aPrionart hezzssenbl ed state. The cap 2
conprises a centrally arranged cylindrical bore 20 having portions

with different inner dianeters. One of these portions is provided
with an img.arnal stidwsenhigk 0ontadst ipvsigb @f & GomasteysGaficiehad Beenlaadyin3. Body

3 is provided with a corresponding exter t hread on body 3,
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Feed channel 31 is at |east partly provided with an internal thread

310 allowi ng to connect a supply duct (not shown) to the body 3 of
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and Fig. 3 showing the nozzle 1 comprising both the cap 2 and the body 3 in the assembled

state.

The cap 2 comprises a centrally arranged cylindrical bore 20 having portions with different
inner diameters. One of these portions is provided with an internal thread 200 allowing to
screw cap 2 onto body 3. Body 3 is provided with a corresponding external thread on body
3, accordingly. Cylindrical bore 20 further 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 an inlet 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.



Body 3 is further provided with a cylindrical portion that is
provided on its outer surface with an external thread 312 for
engagenent wisbéy/utesi nternal thread 200 of cap 2 when Sgi@EING0ERP 2
onto body 3. Yet further, body 3 conprises a fitting portion 32
having an outer diameter correspondinggto the inner dianmeter of
fitting portion 21 of cap 2 so as to cause t he cap to get centered
upon screw ng cap 2 onto body 3 - 6 - Once cap 2 has been screwed
onto body. 3 ern e d LS.ln, ..
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the 7 31a. However, in addmon to the rad|ally outwardly extendlng distnbutlon 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 1mm
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



concave shape of upper surface 314a such liquid (e.g. droplets) or
dirt is urged towards the outlet of cetnral bore 313a. The
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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



Wil e the invention has been described with the aid of-specific
enbodi nents, alternative enbodi nents are conceivable as well w thout
departi ng Hoodhesseaching of the present invention. AqaordbPdRkisio
such enbodi nents are believed to be within the spirit of the scope of
protection of the present invention, wiich is not intended to be
limted to the specific enbodi ments descri bed, but rather is defined
t hrough the appended clains. - 9 - CLAIMS 1. Drying nozzle for
drying a peripheral portion of an hthal mc | en ri sjng _an jn]et
for the shionp! B ek Ganua hadireiae Joc i PO haAiA rca4b Pt
gap havi ngipper, edei=@ it pdibwd tdtobtairhd eleghhigihéairastheags estheldngedgal r i s
capabl e of being supplied to the peripheral portion of the ophthal mc
| ens, wherein the nozzle conprises a body and a cap which can be
screwed oxdroeitiveed alzweewbexdysmgwtha nnmznm edfcosd]md'lto thdrmstahhi@vedioh ianyous

annul ar out a bet and the baody en t

cap i o soPuileo Ry BRSOy CORE B orns 18 Rttt ot B
suppl y ofcopmpesgyevadd, fas recbic:rige!besbvem@brefeem rateaamieh creadimgttie pgriénmance
the inlet of distribution channels, which are arranged
to connecotfttqelﬁ &C%r?hhtggsnel with the continuous annul ar outl et gap.
2. The drying nozzle according to claiml, wherein the wdth of the
conti nuo 3.
e e @samnozg{nﬁg 58H|Eulgﬁ%&ﬁt?en't b alahing AN smég%sgfgﬁmct
are provileedsheivniin Figahsnd mrFlQe7th§h iFigg 6tshe~loap hégrn anéaﬁwdygm@‘cmcontact
SCrew ngv\%&e(h{i%s%%ﬁ dfi &?mbagggrdan ﬁ'lea ﬂfd%ﬂ%o?‘ﬂgﬁhﬁe IalchEI‘FUV\yégan lﬁage
claim1l erein the b d rowg | on

a part ofofterv@ntaételana:wghhﬁﬂ bamdﬁeénsmmélpzm ag ﬁh@%@eeﬂbq*esé@@ﬁﬁie%lomg‘ a
supply dugcgo,rdgngmﬂptgg)bresgnt iftigs yi ng nozzle according to claim1l
wherein the body conprises a central bore extending axially through
the upper surface of the body, and wherein the upper surface of the
body is ORRR @k liKecRRICRLHRAUEIRYEE VAR thel SNBF o cifd e PUbliRenRPARIMAVET

the central bore.
embodiments are conceivable as well without departing from the teaching of the present

invention. Accordingly, such embodiments are believed to be within the spirit of the scope of
protection of the present invention, which is not intended to be limited to the specific .

embodiments described, but rather is defined through the appended ciaims.



6. The drying nozzle according to claimb5, wherein the nozzle or the
nozzl e parts, respectively, are made froma non-corrosive material .

7. Process for the inspection of the peripheral region of an

ophthal mic | ens conprising the steps- 8f- dryi ng the peripheral area of
a wet lens to be inspected by exposing it to pressurized gas, and
subsequently automatically inspecting the - 10 - peripheral area of
the | ens gMAilist he aid of image anal ysis, wherein the step of exposing
t he peri pheral area of the wet lens to pressurized gas is perfornmed
by using a drying nozzle conprising an inlet for the supply of a
pressuri zied Qasng admileafoﬁdl‘ytrigrmpelwmmmpbaibn @fth @bhtyalmidflwnis regmarising an
pr edet er m ned vtvlfd;[ tshr o&g a2 th% grsess ri zed, %I I 30 S arpo&,e? gf
bei ng suppl i g\ée 3 e Lf%) %rpé? ﬁcﬁet ST Uthe nh% Fm c | ens, gap
wher ei n the havad @ peoefernmed wadtih guyughnehich tbaprasbur«zbd @ars tm)ableroéheidg
onto the noz .

out et gap | SPIPEY 8 AaERAAC bodE tr ' RpnidiC e, MR 3R Bk
screwed ont ocempridssdy bodyhandbedsapcwhiph ican g schewednbrie the nozie bedipiil ¢
of pressuri Zf‘r@ Ssuch! %h'a??r%t cdﬁﬂﬁuéﬁ%nﬁeﬁgg@t g%fst@'&ﬁ"n@g HebidiBnt hE §3p

inlet to a plu ity of distribution chann are arran
connect the ﬁ@@ﬂwedwdm@pn et septimacrewed PWQ@‘L%b%n’ih‘Pé’demm@ts"@ége ”%ﬁﬁd

conprising tigg tﬁé SBoN ofpfRBSH B8 gltageatv‘@éstlcﬁ\'asfeéé cRarfe BRE AR ﬂ@ﬁl the
di stance fromthe continuous annul ar outlet gap of the nozzle. The

process accoftitig atrhralita phelistribylios  dpangih evhithears @miapers Qj’a@”l‘%"‘éh‘? feeg,

The process gr&ReAliidthb@oftirRbiR SanuieUgdtyabhe pressure of the air is
in the range of 0.8 to 1.2 bar. 10. The process according to claim7,

wherein the pressure of the gas is in the range of 0.8 to 1.2 bar.
11. The procé&bs dgcgmdizzig dooomingi tm Faivhdr evherdimehd eddth cantpe i @egnuus

central bor e?ﬁ?’(&'g%q’lﬂ& %ﬁ f?‘lt“é(oa?‘g%%g%éﬁd@?? g@%{] surface of the body,

and wherein e upper ace general ly concave and
converges towards an outlet opening of the central bore.

3.  The drying nozzle according to claim 1, wherein the body and the cap are provided
with means for centering the cap on the body upon screwing the cap onto the
body.

4.  The drying nozzle according to claim 1 wherein the body is provided at its inlet and
along at least a part of the feed channel with an internal thread for connecting a

supply duct to the body.

5.  The drying nozzle according to claim 1 wherein the body comprises a central bore
extending axially through the upper surface of the body, and wherein the upper
surface of the body is generally concave and converges towards an outlet opening

of the central bore.

6. The drying nozzle according to claim 5, wherein the nozzle or the nozzle parts,

respectively, are made from a non-corrosive material.

7. Process for the inspection of the peripheral region of an ophthalmic lens
comprising the steps of drying the peripheral area of a wet lens to be inspected by

exposing it to pressurized gas, and subsequently automatically inspecting the



12. The process according to claim1ll, wherein the pressure of the
gas is in the range of 0.8 to 1.2 bar.

10.

11.

12.

-10 -

peripheral area of the lens with the aid of image analysis, wherein the step of
exposing the peripheral area of the wet lens to pressurized gas is performed by
using a drying nozzle comprising an inlet for the supply of a pressurized gas, and a
continuous annular outlet gap having a predetermined width through which the
pressurized air is capable of being supplied to the peripheral portion of the
ophthalmic lens, wherein the nozzle comprises a body and a cap which can be
screwed onto the nozzle body in a manner such, that the continuous annular outlet
gap is formed between the cap and the body when the cap is screwed onto the
body, the body comprising the inlet for the supply of pressurized gas, at least one
feed channel extending from the inlet to a plurality of distribution channels, which
are arranged to connect the feed channel with the continuous annular outlet gap,
and comprising the step of arranging the wet lens at a predetermined distance from

the continuous annular outlet gap of the nozzle.

The process according to claim 7, wherein the pressurized gas is air.

The process according to claim 8, wherein the pressure of the air is in the range of
0.8 to 1.2 bar.

The process according to claim 7, wherein the pressure of the gas is in the range
of 0.8 to 1.2 bar.

The process according to claim 7 wherein the body comprises a central bore
extending axially through the upper surface of the body, and wherein the upper
surface of the body is generally concave and converges towards an outlet opening

of the central bore.

The process according to claim 11, wherein the pressure of the gas is in the range
of 0.8 to 1.2 bar.



