WO 2011/ 045380PCT/ EP2010/ 065434 Appar atus and Met hod for Transporting

Cont act Lenses Through Di ppi ng Baths FI ELD [ 0001] The invention relates to
an appar avoofssispansporting contact | enses in di ppi ngproatEr0ho65434
treatnments such as rinsing, extraction, coating or |oading purposes. The
invention also relates to a respective nmethod for the transport of the
contact |lenses in or through dipping baths or processes. BACKGROUND
[0002] 1t is well established in the art to produce hard and soft contact

| enses in an automated production process with reusable noul ds. Dependi ng
on the material fromwhich the contact |enses are made, and in accordance
with the duct i be i Mmersed in
extracgggg—gﬁ%—@?ra ' ‘ i HE B ¥hg sol utions
and/ or | oadi ng solutlons in order to obtaln t he deS|red | ens product which
may be worn in direct contact with a wearer's eyes. During these process
steps iMElAIst be ascertained that the entire contact lens is sufficiently
wet t ed treat f 1 | enses
e st oo e R B R Prtng Epfte e A B g S
tr ansp@ﬁthédortf%iifﬂ@tfﬁ Redeascingingi exirastiom coalye <H |¢ﬁﬂfﬁ§JeQUfI@ﬁse§4 ppe myestianhs whi ch
are 1 lledoiticko bREsdERRARLMNEdriRAFARBEr bf ik donkal 1BKERTn bORRYR didhfd enses
properly wetted dtreated It nust be ascertained that thetreatnent fluid
cones Pﬁﬂ§<ﬁéﬁﬁaﬁﬁﬁmnth all sides of the contact |enses. Care nust be taken
that no portion of the contact lens is "shaded-off" by the walls of the
container. The transport of the contact |enses through the dipping baths
must bEAEIHWNBhed automatically, and the |enses nust not be exposed to
undue ggydi n UG LA cMESEBANLE kA b Podule RbInJ Lkl |é£»§es fif g# of
damage transport of the contact l'enses through the dip at hs

shoul dab@m?é@qn)fédu%lgﬂ PEIPESY Wity reugpllp ”tqwéiserﬁqpﬁédlﬂ@ﬁ@tfferféétleyalffﬂoﬁawh'ﬁ@ in the
treat Mt cdrhdth nséORBIdde, b§d rnm%sffdgﬁee i BRIgRSHAEn MiBoBLBARAME Nvent i on
to provide an apparatus and for transporting contact |enses
througﬁoﬂﬁﬁd@ﬁﬁsﬁaﬁhbe”Wﬁ?%@déh®@ﬁpﬁﬁﬁ¥ﬁé@”$ﬁ@dﬁbﬁﬂ%@lﬂﬂgﬁ@é§”@©é properly
vet t ed cahthg SMRHREShd/6r |5£1ﬁngowlm%§ iV §rabF SVl neldeiréh 16R0BrABAHrALHS and

t he net hod shaII be conpatible with the continuous production processes for
cont actmaydigaweyn in direct contact with a wearer’s eyes. During these process steps it must be

ascertained that the entire contact lens is sufficiently wetted and treated with the respective
treatment fluid. The contact lenses are usually accommodated or held individually in
respective containers and transported inside these containers through a number of dipping
baths which are filled with the respective treatment fluid. In order to have the lenses properly
wetted and treated it must be ascertained that the treatment fluid comes into contact with all
sides of the contact lenses. Care must be taken that no portion of the contact lens is “shaded-
off” by the walls of the container. The transport of the contact lenses through the dipping
baths must be accomplished automatically, and the lenses must not be exposed to undue
strain due to excessive agitation in order to avoid the risk of damage. The transport of the
contact lenses through the dipping baths should be carried out smoothly, with the entire lens

freely floating in the treatment fluid.

[0003] It is therefore an object of the present invention to provide an apparatus and a
method for transporting contact lenses through dipping baths, while ensuring that the contact
lenses are properly wetted and immersed in the respective treatment fluid. The apparatus and

the method shall be compatible with the continuous production processes for contact lenses.



WD 2011/ 045380PCT/ EP2010/ 065434 SUMVARY [ 0004] These and still further

obj ects are net by an apparatus for transporting contact |enses through

di ppi ng babhsiifaas3shr eat mrent such as rinsing, extracti onpccaEeengesass | oadi ng
pur poses which includes the features listed in claim1l. The objects are

al so net by a respective processing nethod which conprises the process
steps listed in the respective independent nmethod claim Further

i nprovenents of the invention and preferred enbodi nents are subject of the
respective dependent clains. [0005]1n accordance wi th one enbodi nent of the
present invention, an apparatus for transporting contact |enses through

di pping baths for treatnent is disclosed. The apparatus includes a
pIuraIity of containers each for acconmodating (i.e., holding within) one
cont act ? g the containers capable of enabling a fl ow of one or nore
treat Iy BYds into and out of the container, and a plurality of carriers

t o hol gogolpe COﬂtT&ie@@éﬁd SrfuRgertobRIBENE net BY @Hgbpérhﬁls%rﬂﬂin@gorbﬁé bsnta@dnd
further includin raise the carriers in
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transporte thrpégh t he di &%¥g hs in a translational novement which is
super i Affo¥ Ir%W@Fti'Vﬁg‘P F8IMYy notion. During these superinposed
mani pul ati ons that portl on of the containers in which the contact |enses

are acconnndate or almgé} cggﬁg éﬁ imersed in the treaf nent
fluid %9k th ”689?6 el“é‘i'?soé@ LAy PLIRE IMYPSEET PYRWANAP PRI £ 1 ui d
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in the dipping bath while the container held by the carrier is transported through the dipping

baths from a starting end to a leaving end thereof.

[0006] The contact lenses are transported through the dipping baths in a translational
movement which is superimposed by a lowering and raising motion. During these
superimposed manipulations that portion of the containers in which the contact lenses are
accommodated or held is always completely immersed in the treatment fluid. Thus, the
contact lenses are constantly agitated by treatment fluid streaming into and out of the
container. Due to this agitation the contact lenses do not rest against a surface of the
container but rather are held in suspension in the treatment liquid. Thus, it is ensured that all
sides of the contact lenses are properly wetted by the treatment fluid. The treatment fluid is
continuously streaming into and out of the container accommodating a lens. Thus, itis

constantly being exchanged and the contact lens is exposed to fresh treatment fluid. The



[ 0007] For constructive reasons it proves advantageous if the lifters that
reci procatingly lower and raise the carriers are nounted at the

| ongi t udiwel2osidemoof a housi ng of each di ppi ng bath. TireThPosivngsizof the
di pping baths usually are of a rectangul ar shape, having a certain depth.
The | ongi tudi nal sides of the housings provide enough space for nounting
the lifters and are easily accessible. [0008]In an effective enbodi nent of
the apparatus the lifters conprise a guide bar at each |ongitudinal side of
t he housing of a dipping bath. The guide bars slidingly support the

| ongi tudi nal ends_of_ the carrije i n whj h t he ontalners accommmodat i ng
the costre@Ping¥ROEY Yy 'éeH%ﬁ‘tH‘?”'[fb’dgé‘P)ﬁ(FV%rh'é WE§ P PHYd PR EXESEIE gui de bars

each amgitiod\uf eRctontdchiens,| sonpattitie nbedifertee s amdpagegnamee. Cans provi ded at
the longitudinal ends of the carriers are accommpdated in these grooves.

Thus, the carriers are secured against an axial dislocation. [0010]1n order
to proyecde the deﬁb@@ﬂrumretrb@@dnsmmrw&mdv@itagét@swwlmda@rr@t tetaq)yo@mﬁglgeach

connected with a | ever is reciprocatin and raised. The

| ever sﬁ%&ré"ﬁﬂ ralpolhe CPEiers %fgwcg}méqd Et‘tﬁ'ge 'I°8%'&1dﬂ’lgi’thgﬂ%r°r Os% %&s'r@f"fteﬁ%h ﬁ'BB'&? ngs of

t he di paihngrheaiolsingd @méhlﬁgrngrbawmgubln@rb@V@W@ctér@@la@&m ha\ghgyalc@m@h ed and
an electrjc drive. stroke

rai sed they connect ed MAt Th t he

Vor &1 cAPP T BRaRDN G g ies 0 bed s PapuE g snavs Tingte TuspaRdradediothe si ze
of theap@Rkaédray Scdelsiplai ch the contact |enses are transported, the |ever
may be | owered and raised different distances. [0012]1t proves convenient
and sufficient for the usually applied sizes of the containers

[0008] In an effective embodiment of the apparatus the lifters comprise a guide bar at
each longitudinal side of the housing of a dipping bath. The guide bars slidingly support the
longitudinal ends of the carriers, in which the containers accommodating the contact lenses

are held.

[0009] At their supporting faces the guide bars each are provided with a longitudinally
extending groove. Cams provided at the longitudinal ends of the carriers are accommodated

in these grooves. Thus, the carriers are secured against an axial dislocation.

[0010] In order to provide the desired vertical movement of the guide bars they are each
connected with a lever which is reciprocatingly lowered and raised. The levers extend about

vertically at the longitudinal sides of the housings of the dipping baths.

[0011] For having the levers reciprocatingly lowered and raised they are connected with
an electric drive. The stroke of the vertical movement of the levers is adjustable. Thus,
depending on the size of the containers in which the contact lenses are transported, the lever

may be lowered and raised different distances.

[0012] It proves convenient and sufficient for the usually applied sizes of the containers
if the stroke of the levers is adjustable in between 2 mm to 20 mm, preferably 6 mm to 15 mm,

most preferred 10 mm to 12 mm.



if the stroke of the levers is adjustable in between 2 Mmmto 20 mm
preferably 6 nmto 15 nm nost preferred 10 mrmto 12 mm WO

2011/ 045380B0i/(&FP&010/ 065434 [ 0013] 1 n one enbodi ment of pChEPappasaBas t he
electric drive is controlled for a continuous revolution and the stroke is
mechani cal ly adjustable. In an alternative enbodi nent of the apparatus the
stroke of the levers is adjustable by control of a degree of a

reci procating forward and backward revolution of the electric drive. This
| ast enbodi nent enabl es a very fast and effective control of the stroke.
The first enbodi ment with nechani cal %ustnent all ows the agﬁllcatlon of

si npl ed%%dnt r ol 'ﬂ@a‘?@mPBﬁj'mteﬁbOféh%é?Qelr%tu eyrlectizgdrivids BRTHOMEHORA t hough, t he

nmechaniceinuadé HSbREBGH ahcﬁthb%&@k@@%’&iﬁbmﬁélly a[dﬁ@ﬂa%]eThﬁ ah RABSBRH erfboditiént
carrler? throu%t each Q%gﬁlng bath is acconplished, by endl ess conve

bel ts & MEIRRPASUHNE AL Pro\PVRIEds alugipRie p ﬁ@ntf%af%a?gres?a %r‘?ﬂpr?cf?éx%oum ng

of thefshvani 413 tka@k\hard%mguohhﬁtrre diédtidigiver emedadthenvoamvry efaldhed 4 gergr chai ns
i i protrude. from ce, The

are equi ppe t h pus ur f
ot + Rt g <Bide B ar B S ok <TnsDlest darocimert s e Bet wa SIS TE Y of r udti ng
pusher a%theﬁbﬁhdaﬂ&gbfblmbleﬁ &mr@umb@ms fapwe disctriy ®RkeOntthadthehBarsd r oke of

i e carriers 0015] The transport of the contact

the vertic novepent of
| enses tfmgﬁuta Eﬁ”'ﬁﬁ' Bi“ﬁ@‘eé‘étsHeW”ﬁ%rL%conpl i shed in a continuous manner
or stepwise. In a stepw se transport the transversal novenent of the

carriers and the vertical Jowering and rai si t hereof are acconpli shed
sequent9Ufl y. [ ObEdiENEPYL %Hﬁf‘%arﬂﬁfgﬁhfﬁfj%8%%%&"%9 Bath i MRdshs IBFBJ’

let r acteh@lessd @@ﬁbydig)eﬂé of eraeHsehi€ ar’ghﬁo\g@mtaactﬁe Ibﬁ@ﬁﬂ?mal §iods 6fhﬁ>e awyur@amce of
1lutl na c am na on it e advant a us | seque
ar r ang R PETG o GRS IR BACHEUPT TP B1E COalRR I BHERER | ui d ar e
provi dedshdrogsitat §|®&B§e fro@ tﬁeasurfaeés Th@ldﬂmgm@mdm@n@@@fttae 6@(1h§rsvdafch atde

one to t enet one

contact | enses nust _be tra SEQ fro gﬂlh [n .
For & halacB M ERREeS HR R R DEE o g ore el D DsTir 9RST SO Behpr | ses
an aut emedtiokalof theapricat mognignaosthercafieals for the carriers from one di pping
bath to the next dipping bath along the transport path.

[0015] The transport of the contact lenses through each dipping bath may be

accomplished in a continuous manner or stepwise. In a stepwise transport the transversal

movement of the carriers and the vertical lowering and raising thereof are accomplished

sequentially.

[0016] In dipping bath processes, e.g. for rinsing, extraction, coating or loading of the
contact lenses, for the avoidance of dilution and contamination it may be advantageous if
sequential arrangements of a number of dipping baths with the same treatment fluid are
provided. In such cases the carriers holding the containers with the contact lenses must be
transported from one dipping bath to the next one. For that purpose the apparatus according
to the invention further comprises an automatically operating transfer means for the carriers

from one dipping bath to the next dipping bath along the transport path.

[0017] The transfer means is a pair of transversally spaced transfer wheels with starlike
arranged radial slots for receiving the longitudinal ends of the carriers. The pairs of transfer
wheels are provided integrally with the means for the superimposed translational and vertical

movement of the carriers. The control of the respective drives is such, that at the starting end



[0017] The transfer means is a pair of transversally spaced transfer wheels
with starlike arranged radial slots for receiving the | ongitudi nal ends of
t he carriwoo1ridassspai rs of transfer wheel s are provi dedpcmerge@lobsasni th t he
means for the superinposed translational and vertical novenent of the
carriers. The control of the respective drives is such, that at the
starting end WD 2011/045380PCT/ EP2010/ 065434 of a housi ng of a di pping
bath the carriers are transferred to the conveyor belt or chain such, that
the longitudinal ends of the carriers each are placed in between two
successive pus n the next step_.the carriers are transported on b
the cofl@ BFS'%P{%SI'BE”%HQV‘HEG BRFIBEEr e EpmRieTesliertiag conxeyerie!toa 503! 'R@“‘iihd of /
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treatne
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single carrier may hold up to 14 containers, each accommodating a single

cont act Iens | n accorda ce Wi th anot he enbodi nent of the present
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the contajners in ﬁﬁ%{ anC|Q% t he containers. t rou %ﬁe di ppi ng
bat hs, SS9I5] EE1G ™ &N @SR 'ng"c?'% ¥ 504t i ng
Iomerlng and rai sing notlon anng the transport through the di ppi ng bat hs,
wherein a porti n of each cont aj acconmnodat cont ac
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[0020] The contact lenses are transported through the dipping baths in a translational
movement which is superimposed by a vertical lowering and raising motion. During these
superimposed motions that portion of the containers in which the contact lenses are
accommodated is always completely immersed in the treatment fluid. Thus, the contact lenses
are constantly agitated by treatment fluid streaming into and out of the container. Due to this
agitation the contact lenses do not rest against a surface of the container but rather are held in
suspension in the treatment liquid. Thus, it is ensured that all sides of the contact lenses are
properly wetted by the treatment fluid. By the agitation of the containers held in the carriers

the treatment fluid is forced to continuously stream into and out of the container. Thus, it is



constantly being exchanged and the contact lens in the container is exposed
to fresh treatnent fluid. The stream ng velocity of the treatnent fluid,
however, we 2bnve4s330ugh to avoid an overly agitation of wPhe/rEronbA6eis34 ens, so
that it is not effected in a negative manner. [0021] At the starting end of
a di pping bath the containers held in the carriers are first lowered from
an upper position into the dipping bath. By this neasure the contact |enses
are raised fromthe bottomof the container and remain floating and
suspended in the treatment fluid during the transport through the dipping
bat h. [0022] The superi nposed translailonal and verti cal ment of the

carri eP§”§t§ ty AeiN9FPcRNasd Ard thecantapt gng s [hgConiFaER SexPe$ie tegrﬁlsgi ners for
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ghe verti cal nqyenent Qereg be acconpli shed

cont i nGBRYFYY agliglian eirthe ceptact lens pRfhat b i U EeMee %&?@Y‘? M568€d

transl ati onal and verti cal m)vements it proves advant ageous if the

transl ational transport of cont ai ner carrlers t hrough t he
i bt B hs. arfl HGABRERT Ace SRBTBRT e ConaspRAALBI 5 ArHRabt T3l o
acconplidvediedifro@gnamnpbeepdsition (KO 2 dippiag Bsth. BY tiay Aicdsaréand yordédt BrisBgand a

contam n n of the treat ment, flulds fro rece successi ve bat hs
R AR B S L A R A o

ar r angediddiuppg B@ thaspsrt wirduyhttheafppmptoaft. ui d. At the transition fromone
di pping bath to the next one the carriers holding the containers for the
contact |lenses are transferred such, that the containers due to gravity are

sus penqkﬂiz]f rom tTge s@ﬁéﬂ’rg@fs‘éd\tﬁahilaﬁcﬁﬁi dind)\ﬂirh ﬁ@moeeghemif n@f@wrmsi nat ﬁl y
vertica war t he di ppin S. Thus,.ip the transfer neans the

ongi ¢ e HRIET e it sqesuat e pLa et B PGP ISRIEkmS hat they may
turn i Rppogalatanaeines cbrvehe action of gravity. [0025] These and still
further features of the apparatus and the respective transport nethod wll
beconme apparent fromthe foll owi ng description of an exenpl ary enbodi nent

of the [goavEent i OMherteinep@NERhS CarfigrsiEmdand Gertidt® nibvawendheredhingb@r € not to
scale, accon‘Mmhed continuously. However, for a better control of the superimposed franslational
and vertical movements it proves advantageous if the translational transport of the containers
held in the carriers through the dipping baths and the lowering and raising, respectively,

thereof are accomplished sequentially.

[0024] In order to avoid overly diluting and a contamination of the treatment fluids from
preceding to successive baths the contact lenses may be transported through a number of
successively arranged dipping baths with treatment fluid. At the transition from one dipping
bath to the next one the carriers holding the containers for the contact lenses are transferred
such, that the containers due to gravity are suspended from the carriers with their bottoms
extending approximately vertically towards the dipping baths. Thus, in the transfer means the
longitudinal ends of the carriers are supported loosely such, that they may turn in accordance

with the action of gravity.

[0025] These and still further features of the apparatus and the respective transport
method will become apparent from the following description of an exemplary embodiment of

the invention, reference being made to the drawings, which are not to scale, in which:



WO 2011/ 045380PCT/ EP2010/ 065434 BRI EF DESCRI PTI ON OF THE DRAW NGS

[0026] Fig. lis a perspective view from above of a dipping bath with a

t ranspor twepparmesiss; [ 0027]Fig. 2is a side view of a di ppirmp2eaibkssef Fig. 1
with the transport apparatus in the |lowered position; and [0028]Fig. 3is a
side view of the dipping bath of Fig. 2 with the transport apparatus in the
rai sed position. DETAILED DESCRI PTI ON [ 0029] The fol |l ow ng descri ption of an
exenpl ary enbodi nent of the invention is for

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Fig. 1  is a perspective view from above of a dipping bath with a transport
apparatus;
[0027] Fig. 2 is a side view of a dipping bath of Fig. 1 with the transport apparatus in

the lowered position; and

[0028] Fig. 3 s a side view of the dipping bath of Fig. 2 with the transport apparatus

in the raised position.

DETAILED DESCRIPTION
[0029] The following description of an exemplary embodiment of the invention is for

illustrative purposes only and not intended for limitation of the scope of the invention.

[0030] Fig. 1 is an exemplary depiction of an apparatus or arrangement e.g. of
successive dipping baths for rinsing, extraction, coating and/or loading of contact lenses during
the fabrication process. The arrangement of dipping baths is generally designated with
reference numeral 1. It comprises a number of successive dipping baths, three of which are
designated with reference numerals 2, 3, and 4. The dipping baths 2, 3, 4 are, e.g., for lens
rinsing, extraction, coating or loading purposes and contain the same kind of treatment fluid S
in different concentrations inside basin-like housings 20, 30, and 40. A treatment fluid may
suitably be one or more liquids or solutions used to treat the contact lens. The contact lenses
are individually accommodated in tube-like containers 5 which are held in side by side
relationship in carriers 6. The carriers 6 are transported along a transport path T through the
dipping baths 2, 3, 4, with that portion of the containers 5, in which the contact lenses are
accommodated, completely immersed in the treatment fluid S. For transporting the carriers 6
together with the containers 5 through the dipping baths 2, 3, 4 each dipping bath is provided
at the sides of its respective housing with transport means. The transport means for the
carriers are two parallel endless conveyor belts 7 which are provided with upright standing
pusher dogs 70. The carriers 6 are placed onto the endless conveyor belts 7 such, that their

longitudinal ends 60 are located in between two succeeding pusher dogs 70. The endless



illustrative purposes only and not intended for limtation of the scope of

the invention. [0030]Fig. 1 is an exenplary depiction of an apparatus or

arr angemewo 2011945330 successi ve di ppi ng baths for rinsi ngCTaEPRIBOEI40N,

coating and/or |oading of contact |enses during the fabrication process.

The arrangenent of dipping baths is generally designated with reference
nunmeral 1. It conprises a nunber of successive dipping baths, three of

whi ch are designated with reference nunerals 2, 3, and 4. The di ppi ng bat hs

2, 3, 4 are, e.g., for lens rinsing, extraction, coating or |oading

pur poses and contain the sa kind of treatnment fluid Sin different
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| ens. The contact |enses are individually accommopdated in tube-like

containers 5 which are held in side by side relationship in carriers 6. The
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bet ween two succeedlng pusher dogs 70. The endl ess
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securely transferred from the transfer means 8 to the transport means 7 at the starting end of
a dipping bath, and at the leaving end of the dipping bath received by the slots 80 in the

transfer wheels 8 of the transfer means 8 to the next dipping bath.

[0034] Figs. 2 and 3 show in greater detail one dipping bath of the arrangement of
successive dipping baths 1 of Fig. 1, e.g. dipping bath 2. Fig. 2 shows the lifters 9 in the
lowered position while Fig. 3 shows the lifters 9 in its raised position. The dipping bath 2
comprises a basin-like housing 20 in which the respective treatment fluid is contained. An
endless conveyor belt 7 with protruding pusher dogs 70 is provided for the transport of the
carriers 6, in which the containers for the contact lenses are held, through the dipping bath 2 in
transport direction T. It is to be noted that instead of a conveyor belt also a conveyor chain
may be used. The longitudinal ends of the carriers 6 are designated with reference numeral

60. The endless conveyor belt 7 is guided over pulleys 71, 72, 73. A fourth pulley is covered



and the transfer neans 8 are adjusted with respect to each other such, that
during the transport across the dipping baths that portion of the

cont ai nerwo2p11/035380i ch t he contact | enses are accomobdaPed/EP@0Bs3A34
conpletely imersed in the treatnent liquid, even as the carriers are
raised by the lifters 9. The controls are further adjusted such, that the
carriers 5 are securely transferred fromthe transfer neans 8 to the
transport neans 7 at the starting end of a dipping bath, and at the |eaving
end of the dipping bath received by the slots 80 in the transfer wheels 8
of the transfer means 8 to the next di 41 Figs. .2 and_3 show
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respective treatnent fluid is contained. An endl ess conveyor belt 7 with

protruding push dogs, 70 i s vi ded for transport, of the carriers 6,
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WO 2011/ 045380PCT/ EP2010/ 065434 of the lifters may desirably be adjustable
fromabout 6 Mmto about 15 mm while in others the stroke nay desirably be
adj ust ablwof2oom4sdsout 10 nmto about 12 nm [0038]In Fi gcTApode/obssBier 9 is
shown in its raised position. Like reference nunerals designate |ike
elements as in Fig. 2. Wth the lifters 9 in their raised position the
gui de bars 90 extend beyond the conveyor belt 7. The |l ength of the pushing
dogs 70 on the conveyor belt 7, however, is |longer than the naxi num stroke
of the Iifters 9. Thus, it is ensured that the Iongitudinal ends 60 of the
carrier remain n enent wWith the pushin r.ot.rudi ng from
Che comtEyANeRaney deSraag 8 PORSEHIE T r RaTBAnABR P SRy B REErT B ¢ ne
carri ekfolke bR déditadly deQutRIstsbld MérA abbet 10 i tgbs@tiz dmi n order to ensure
that the current of the agitated treatnment fluid entering the containers
keeps the contact |lens within each container floating. Upon further
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end there é @% claim
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then lowered, etc. Ideally, with the superimposed translational and vertical movements, the
transport path of the containers through the dipping bath 2 follows a path similar to the path

approximated by a sinus curve.
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3. Apparatus according to claim2, wherein the lifters conprise a guide bar
at each longitudinal side of the housing of a dipping bath for slidingly
suppor t i ngol2ongissisdi nal ends of the carriers. 4. Appar aPus/ERecionessdg t o
claim3, wherein the guide bars at their supporting faces each are provided
with a longitudinally extending groove for accommbdati ng a correspondi ng
cam at each |l ongitudinal end of the carriers. 5. Apparatus according to
claim3 or 4, wherein the guide bars each are connected with a | ever which
is capable of being reciprocatingly |owered and rai sed. 6. Apparatus
accordi ng to claim5, wherein the |levers are connected with an electric
drive M3re reciprocatingly |owered and raised with a stroke which is

adj ust abl e. 7Apparatus according to claim®6, wherein the stroke is

adj ust abl e f\pmﬂ:smﬁnttamsﬁé}timrcorpaceﬂearse@two@hmmmrﬁg Adhsmhe amefratps ef ered 10

mmto 12 mm__WD.20 11 33(3 qul EP20 /065434 tﬁ)parat uEa @ccord ng to
claim6 or FOMQHI%T Ruf wiSad J qeEonERHpHIo A GBPCHER% S nuous
revol ution andaihbes csbatmkef erseblmg:baowcoabh@'oajdpmt@hhent fmidsﬁqnpahabumf the
according to

roke, of the |evers | stable
by cont 1ol - Seangagrad riFaiy BHEGRigs e bR Fialiee dfiredibhiut Breb it on
of the el ectiippibgdatheeandlidrthéiuparpaiting lifkrs ¢ sutogaticallip yveonrd ofiset the cpririecsedi ng
clainms, further an aut omatic ng tra for
Che carri or & § FSRIGRGBndt e Bt Fatsop R ot RRhR s e aPRhEI o PR
transport paddtion of each container which holds a contact lens remains immersed in the treatment
fluid contained in the dipping bath while the container held by the carrier is transported

through the dipping baths from a starting end to a leaving end thereof.

2. Apparatus according to claim 1, wherein the lifters are mounted at the longitudinal sides

of a housing of each dipping bath.

3. Apparatus according to claim 2, wherein the lifters comprise a guide bar at each
longitudinal side of the housing of a dipping bath for slidingly supporting longitudinal

ends of the carriers.
4, Apparatus according to claim 3, wherein the guide bars at their supporting faces each
are provided with a longitudinally extending groove for accommodating a corresponding

cam at each longitudinal end of the carriers.

5. Apparatus according to claim 3 or 4, wherein the guide bars each are connected with a

lever which is capable of being reciprocatingly lowered and raised.

6. Apparatus according to claim 5, wherein the levers are connected with an electric drive

and are reciprocatingly lowered and raised with a stroke which is adjustable.

7. Apparatus according to claim 6, wherein the stroke is adjustable from 2 mm to 20 mm,

preferably 6 mm to 15 mm, most prefered 10 mm to 12 mm.
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11. Apparatus according to claim 10, wherein the transfer neans is a pair
of transversally spaced transfer wheels with starlike arranged radial slots
for receiwongiasggot udi nal ends of the carriers. 12. Appearatresioaces ding to
any one of the preceding clains, wherein each carrier along its length is
adapted for receiving side by side a nunber of containers, each
accommodati ng an individual contact lens. 13. Method for transporting
contact | enses through di pping baths, conprising the steps of individually
accommodati ng contact |enses in respective containers which are capabl e of
enabling a flow of one or nore treatnment fluids into and out of the
cont ai fer, HBPYPHS aCHRIIRG R HPiAL? & ﬁ”@%@?ﬂ@%@?dQﬁQQﬁE?ﬁ@“Fﬂ%d At ai ner s
t hrough t hecglitippbitdreb@titish arkithé e@bHeNg niddramiedlly iagfustabRr the containers to a
reci procating lowering and raising notion along the transport through the
di ppi ng baths, wherein a portion of each container which accommbdates a
gpnt acw. Lenﬁpe\ﬁalﬂ,is@&%érmgn@aéim 6 ol;] ’Vl,laNﬁegﬁﬁttrﬁhE?ﬂEokfa|o!ﬂiHé le@nd RidaRMtdon: %meh ]
i ppi ng bat [ t he contai ner he the carrier is transport t hr oug
T heP i ot noCHAEhGT Fefied 08 Bt g B PV SR RRI cpU B CBBR SIET Mot hod
according tarie. aim13, wherein at the starting end of a dipping bath the
contai ners suspended fromthe carriers are first |owered into the treatnent
fluid. WD 2011/ 045380PCT/ EP2010/ 065434 15. Method according to claim 14,
wheL ei nﬁa tA@ﬁ@'bﬁltsiaf@&aHingmﬂaNﬁdﬁﬁd @falhef ﬂi:éF@d]ﬁgﬂblai@rfs, fL_hﬂheC&frﬁfbr%[r@_drﬁ control |l ed
such, that a pat t he contai ners Ws_approximately a sjnus curve.
16. Met hod A4BBPHFAly oPE2iRg VR GheasdprBe £aPe e Ol dpBind Ao the
transl at i onaéxtidigpijaeitt alohg tHeerarepé@padr s t hrough the di ppi ng baths and the
| owering and raising, respectively, thereof are acconplished sequentially.
17. Method according to any one of clains 13 to 16, wherein the contact
lbenﬁes 1arﬁ Apmmrabefldmbrt@ugig] &0, Hene tr@ftraﬁfelemhyalha/paarrasfa:ragefbrsﬁu?pi ngh
aths with treatnent id and the carriers . i t he cont ai ner r the
contact | onsteiTantpeytoeds PG e aBRRdH BERRuSatioo i BhabERaDaefs yon
t hat the coottaereriergdue to gravity are suspended fromthe carriers with
their bottons extending vertically towards the di pping baths. 18. Mt hod
according to any one of clainms 13 to 17, wherein di pping bath acconpli shes
one or 1aDpr e Apparatus cogdingxé BRACHHOHT, the ptediag olain) adergh edchtdafrict ahg it
| enses. 19. thhod aqc§{di%%.to an onﬁ of cbai 1%.to 18, wherein the
transport oft"PHdS fERRIALIOT FEHYEY $95 By e QL a'i(gsp?f)ﬂ NS5 §2F'S acconpl i shed

st epw se.  accommodating an individual contact lens.

13. Method for transporting contact lenses through dipping baths, comprising the steps of
individually accommodating contact lenses in respective containers which are capable
of enabling a flow of one or more treatment fluids into and out of the container, holding
the containers in carriers, advancing the containers through the dipping baths,
subjecting the carriers for the containers to a reciprocating lowering and raising motion
along the transport through the dipping baths, wherein a portion of each container
which accommodates a contact lens remains immersed in the treatment fluid contained
in the dipping bath while the container held by the carrier is transported through the

dipping baths from a starting end to a leaving end thereof.

14. Method according to claim 13, wherein at the starting end of a dipping bath the

containers suspended from the carriers are first lowered into the treatment fluid.
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20. Method according to any one of clainms 13 to 19, wherein the transport
of the carriers through each dipping bath is acconplished by endl ess
conveyor welsi/ms3sohai ns provided at the |ongitudi nal sipdesprediodsiagasi ng of
t he di ppi ng bath and equi pped along their circunference with pusher dogs
protrudi ng therefromfor engaging with |ongitudinal ends of the carriers,

t he pusher dogs having a length which is greater than a nmaxi mum di stance as
nmeasured froma | owest position of the carrier to a highest position of the
carrier.

15. Method according to claim 14, wherein a translational and vertical movement of the
carriers is controlled such, that a path of the containers follows approximately a sinus

curve.

16. Method according to any one of claims 13 to 15, wherein the translational transport of
the containers through the dipping baths and the lowering and raising, respectively,

thereof are accomplished sequentially.

17. Method according to any one of claims 13 to 16, wherein the contact lenses are
transported through a number of successively arranged dipping baths with treatment
fluid and the carriers holding the containers for the contact lenses are transferred from
one dipping bath to the next one such, that the containers due to gravity are suspended

from the carriers with their bottoms extending vertically towards the dipping baths.

18. Method according to any one of claims 13 to 17, wherein dipping bath accomplishes

one or more of rinsing, extraction, coating or loading of the contact lenses.

19. Method according to any one of claims 13 to 18, wherein the transport of the contact

lenses through each dipping bath is accomplished stepwise.

20. Method according to any one of claims 13 to 19, wherein the transport of the carriers
through each dipping bath is accomplished by endless conveyor belts or chains
provided at the longitudinal sides of a housing of the dipping bath and equipped along
their circumference with pusher dogs protruding therefrom for engaging with
longitudinal ends of the carriers, the pusher dogs having a length which is greater than
a maximum distance as measured from a lowest position of the carrier to a highest

position of the carrier.
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