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CONTACT LENS MANUFACTURE This invention relates to
contact |ens manufacturing and in particular to a

woretsoa47or control ling the process through a PCT/EP2004/014487

manuf acturing line. The control process allows

NTRES Iféﬂﬁ ggfﬁA@THﬁéS (SKU) can be

SI mJ t aneous cated on the sanme manufacturing
line. In knovvn aut omat ed contact |ens production
ﬁ_rocesses a ont act lens is fora}ad by sandw chip

a
ckotvenlr %itneé t6 coiast IR B4 RATICH to a

RS R BTSRRI b A BUREaet T contol

prdcestationsmaltiple stobh deepimgamitsoiStJ ) dem be:snhulwtezmsly
and t he se%ond nmoul d section is seated on

n
?@@'CF‘F?CLP SAMESPENYIRCIING Weat t he convex surface

whi ch forms the back curve of the lens is placed over
the concave surface to define a nould cavity between
imhnamn (aaltmnatadi cantaedens predustion Tirecessest a oantaick temsds

th nbl d | d bj _ _
Syerad o enRE e A readion bR ieen R ganic Htege having
f@éé:{éc? ve Bbﬁb&\?é ak@ %bﬁ@éx bsﬁéal%‘élﬂaegs Wﬁéwaéfmé‘ HelgAs U he

ation and/or thermal curing. he curing is
mqtioetm;xturlses nlmpecmssdamﬁodhs caneage parfaceewhucm fasmsdhe front

oliFiGig s Aad Bp SPLIRT U Sedion Hpefdfol fic oo

ISBEIRAT sUEHthd It 8bh@sk sifadeiichaelragithg batikkeghld dfdhe lens is
and secondary packaging in which multiple primry

plasedguer fhe capcrraisiiace oolefite 2 amaulh cavighbatvaaigthene
BBl ahaBhte} Stk e SUERTHARLE S gt Becdriie
ool s slitgeste®"a curirty cy@emlﬂch pbl@fnw!seéethegimmbmer inside the
prow de a spheri cal optical correctiagn r. " Bg)/verg to
EnHid gauite fwwwtact(lﬁeﬁpgrl@%ﬂwhe@% ncgl.lde radiation
SRR TR A U2 ChEY R TR o SR OFiol 8 858ins are
Iseparatiechteetexeabtitt lehtavhicl babdsmenedithereinAccor di ngly, a

prescription for a spherical contact lens wll
typically specify spherical correction (power), |ens

HhaTBhE MR PaBafifrotidh \Psertdd FuRKEF palesbPESR8gé$ such as
inspection, hydration, primary packaging, labelling, and secondary packaging
in which multiple primary packages are housed in a box or carton each having
one or more labels to identify its contents.

One type of contact lenses is commonly referred to as “spherical contact
lenses”, i.e., contact lenses designed to provide a spherical optical correction
(or “power”) to compensate for myopia (nearsightedness) or hypermetropia
(farsightedness). Such contact lenses are also designed with fitting
parameters, especially lens diameter and effective base curve. Accordingly, a
prescription for a spherical contact lens will typically specify spherical
correction (power), lens diameter and base curve. Using hydrogel lenses as

an example, manufacturers typically market series of spherical hydrogel
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an exanpl e, manufacturers typically market series of
spheri cal hydrogel contact | enses, each series

w0 p@baei4ng | enses having common fitting par aneP€r/BPZNH014487

of fering powers in 0.25 or 0.50 diopter increnents. In

aéa'ltééﬁé‘nééé BR0A (fe?i@% iﬁ&ﬂ?@? lohstsd fafth§ cBPrﬂ‘h@ﬁtﬂttln%g?eS

ommonly referred to as ic contact~lenses
cmnramatensmffdzmg powars ior(.25 apt0. sG Hicpbereintieaherts e
designed to correct refractive abnormalities of the
eye associated with astigmatism The toric optical

ZANRIdM Vi Gshefichl lé%b& aﬂheFé’Pf@&éht@B fePsE8 %ﬁﬁﬁé‘ﬁl? rEfired to

t he aStIgI’THtISI’T] Wt 'hec |nr|ca correction
cagrioric 9omtaf3tele|neds’t measontay:t iendes talvingoaworic oﬁﬁmal rzone that

e GerRio Tt Bebatte onmelies BF i ps asednsisd wih

|@§l®n%tfsﬁ@0¢héftér‘i>@b ficH| 868 ﬁr@%d@s b?ﬂ%)r:ca%@ﬁ@éﬁon to
spheri cal contact Ienses may freely'rotate on e eye,

tempensste fttheastigmatisos thknﬁletqydjedncalmnmonmmmonly
of, t IS 4N

e
J5RR o R ARG dofert e §ic REFERE el o Brtsn alther
qﬁ@qfo%térwraénsaemadé t(Batksuddstaric Iéﬁ@) @sSihitBERINKSTBr lens
For exanple, one or nore sections of the |lens

rﬁ‘éﬂ'f%ﬁe(f@nhﬁwfw taricdras). (\Wheteasmsrhrgricahganigch lenses may
Sf?&él% éacg? m% ettohg%ohge}ééi@ts sTrga{\)gt .?ogﬁghﬂ%é ?tﬁgl?a%? to

ahh&&trb)tdmeh\melﬁle 1d1s oy thendye Reihhibited 5of thahthe eylindrical axis of
Btl cal zone and the orientation of the ballast. This

BpdeliG AN emains,ganesalbyalighadnwith theyaxis s tae gstigmatism. For
SAEL e EE st BB pfofie e o
dbrnmc)tthlaa mﬂheprrmlonptto pnovide due balladti I ovicfcoritactuetdes are

I 5 10-d
ehGRefifed uflr sgtetdh it st ritaet baeghdne siindrical
raGa!bf !h%QoMb %bﬂ@al%ﬁee%q e bﬁeﬁ’céﬂé}‘\ bYtr?eSEélfds%t §fligM th

other refractive abnor Ities, such
rrela’t@nghlpesl r3pressedfas thieghu mibee of degmaso(oc ootational angle) that

P gt 95808 Brkt RATaGe RCtatoh, B of D pafastforic
GOnt&s leNpriRdriptiéis SFedif tAMESRIeT, with téic Fe'i‘l%es generally being
af orenenti oned spherical "contact 1 enses. Accor i ngly,

Pffared i1 b prildrdegeetineremarinranging &osn OF ko 180%i cal | y
speci fy spherical correction (power), |lens dianeter,
base curve, cylindrical correction, and axes offset.

ISineé bktigraatipprrequiringdvisibatcorrection is usually associated with other
refractive abnormalities, such as nearsightedness or farsightedness, toric
contact lenses are generally prescribed, in addition to cylindrical power and
axes offset, with a spherical correction and fitting parameters as for the
aforementioned spherical contact lenses. Accordingly, a prescription for toric
contact lens will typically specify spherical correction (power), lens diameter,
base curve, cylindrical correction, and axes offset. It will be appreciated that
for each power of lens a manufacturer may offer a series of 36 lenses having
different spherical correction. However, there may not be a need for a great

number of any given lens configuration.
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great nunber of any given lens configuration.In the

t I
P e PRRY ety UiktactBfs eticaioh o8 Pk pBRE Tl Meld o
t condigueedt to pradsick dnenSKUhef leiasas air 2 tietes aichdehohbvinglthe

o e e S BGBPer Pl B S gp s aro +1
S§;s}féﬂca SREE. SAS %’?éghltv‘@hﬁut% dffbtb@& Hﬁﬁg’ésms) were

si zes. anglng production to a fferen
r preduced irclaege SKdJ sizest IGhanging arnduuctmg td iardiffermmd SKU has

R g Bk B e BT it Humoucs:

dOMEdiAE th@%o%é@ﬁ?é@%e @Qéa f$866h Bi?ﬁeﬁ%elﬁ’a\fé%egﬁ aftbRdant with
nunbers of SKUs in smaller SKUs by" fabricating

nipehipealovditimer ent SKUs wi t hout requiring that the
manuf acturing |ine be shut down and cl eaned out, and
avoi ds crosscontam nation of the different SKUs. It

PEPROY 652084 BHARESESthé hael 'f@ﬂgl@akér' rirBb &Lt $KUS in smaller
ght hal m ¢ devices in a manufacturi ngﬂl I ne, npri si ng

KUsthyfgbdeatingsmwiiple rijfferant SKWswihegt r@gwrtngsthat the

AR R shif Sl A U R B oS
necattsmirfatioaiof the diffsrsht SKEJsOf said first noul ding

devices; formng first noul ded parts using said first
noul di ng devices; providing a plurality of carriers,

zlgr)gsﬁb%% 'a%%twgi?gra%ﬁfnb' rﬁDItPf%jSRﬁﬁsoéfSo fﬁl}ié\ﬂ'ﬁé g’é(/fcag ina

first nmo parts~to at 1east ong’
phanafaictuyingflineaicomgrising thedtags efii d carrier indi cator
of said at |east one of said plurality of carriers
carrying said first noul ded parts; and storing in

'@é‘s’ékﬂtﬁingcfﬁﬁsrﬁbm%d@éﬂbés hh%a‘sﬂ?ﬁ gbﬁf‘m@?ﬁﬂﬂkﬂﬁg@eyices
sai 0

said identification nmeans o | east on
s@ving an ddentifighidmoesns; ces and t hei nf or mat i on
associated with said carrier indicator carrying said
first noulded parts. An apparatus for inplenenting the

mebbing daid Rlev@ifidation AeRMs of said at least one of said first moulding
devices;

forming first moulded parts using said first moulding devices;
providing a plurality of carriers, said carriers having carrier indicators;
transferring said first moulded parts to at least one of said plurality of carriers;

reading said carrier indicator of said at least one of said plurality of carriers
carrying said first moulded parts; and

storing in machine-accessible memory the information associated with said
identification means of said at least one of said first moulding devices and the
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US- A- 5844802 di scl oses a production line tracking and
guality control system and nethod thereof conprises a

waersmee34of pallets for carrying one or nore fiPGI/EP2004/014487

contact |lens nould halves or one or nore conpl enmentary

ERERPUERSEListe AR ook it LA B g Bt Biduided
i marts. aAs pppheatus fordimpiamentitg thy nethddistalgb aiscldderl. |
fabrication facility, and each pallet includes a

un| que identifying code. The fabrication facility

§W@8§48@§ %rcldgérsea db‘il%ﬁén ?ibé‘ttfa%ﬂﬁgéﬁjd gyﬁﬁ}?t{oﬂ rol system

evi ce provi es real Ime nonitorin

f it meﬂtocbthqmemfmspsseﬁ atbre® OEpaIIetmrecamyangme or more furst
stati on The%(gﬂ rol device further includes
%“%j 2

tGoLdRet ESi N AyNALP gcpfpp[ﬁm%pl}@r)ég%g)qq contact lens
mgpm‘%ﬁm&&%r&@{:#%& PEoiBet 18hs ‘Pé’ér?cd@?gﬂ‘i‘%éﬁi’%ﬁ gl_ﬂééﬁ’ Pallet of the

e continualfy receiving nonitored proc
cemtidistis omansnanmi aon acaoeyoradaevice tHFougIaxamiﬁhedahrﬁcbaftioemfacility,

R Sach paletiauies ariiais dkglRice 6aest SheTRpRtAidteciity
fihede¥orB drifory Bl‘b%§§s SRABhE IS ééﬁtré%ﬂe\}i’%e provides real time

predetermned [imts, or, an acceptance
i mahiteningof tcbataopnlensef@brlc@m piasesses at thiet ¢igyor more process

PeBfghE: The Ghakb{he o el 85508 ikl Ao TrdBBnitying

&h@tu#ﬁqﬁ c6ds Bf 8ach ef tHespdllRes keenabe Pncﬁ*@kﬁ‘bbé@s Stations while
exiting a process station. Tr ack@g{g pal | et status
IHgn ya

i GendineallY ereaidng baoRteeHIrPSaRRIC Esmeat each station. For
SATBh v PR BRI PR BB 1ok By nformation

cfontrievhoryrstaragenihdhé foremsf arej@stilagrwhemthe\piotiess conditions
si mul t aneous processes a plurality of lots gr SKUs.
THEUH &f @r%dﬁ,tsframs lingits, Q& amaesantance fiag @dlgatmgathaa efpcess

ﬁcadrfﬁaﬁtm ér%rW|rf]lgHg{83étb infédAin% CTIHQE(@(%&#% di9fusti \Aﬂﬁ)rwatlon is

acture a pac agi ng of cont enses
plpﬁatedi wdrenl the eadletaiateaidentifeecognop ther statiess obeadhe pallettisvo

BIEKEH W1 RSP FLEI B 4 PiseR LT, of Fekngrofpallet status
tibfcetraliont&bb b cERiMIBREd LMY IRk egRANTT ally, and

providing a control systemcofprising~at |east three
shifts registers each containing information about

h of sai d cludin tio
A2 s Pon B fobininal e 05 8% bithuste s tadidlef Sitom provides
SMYriived control in a contact lens production line which simultaneous
processes a plurality of lots or SKUs.

Therefore according to the invention there is provided a method for controlling
a production line for the manufacture and/or packaging of contact lenses
which production line simultaneous by processes at least two lots, the method
comprising dividing at least a portion of the production line into a series of
cells through which the contact lens pass sequentially, and providing a control
system comprising at least three shifts registers each containing information

about each of said cells, including:
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or occupied, (b) a lot data shift register which is a
non-bi nary shift regi ster and contai ns manufacturing

W@r@s0634pr escri pti on data about the contact | ePGT/WPA2005014487

shoul d be in the cell and (c) a condition shift

:)(?gi stglo dﬁfgbﬁ'&h‘ﬂf Q%Fg/f\[?:h' |Hg|(§%?é§\?/ ﬂ{ergﬁ?lg Qstid b1 empty

t he product |nt STl Fana
iordeoupipdal | of said shift registers as a | ens passes
down the production Iine fromone cell to the next
cell. At least a portion and preferably the entire

Ito(ﬁ;?g ﬂfgﬁ"ﬁh‘]ﬁ’%@%'ﬂ@?gﬁu@% s Roff bﬂ'?é %‘T‘niﬂe?q‘@ek %gd contains

asses.
phaduiectuxing amd/os prgsedptiah ﬂataaatpnuidbs sontact¢éns/whichahould

S acfivity. Oher cells may be idle in which
nﬂ‘égﬁﬁ% e{“)ﬁr}c’;kes pl ace or conprise a conveyor novi ng
the product fromone station to the next. Thus, the

cells in the production line nmay be physical in the
d6hse aeonrdition shift register whichiprovides iam inticationof théradndition of

t a certain position along a conveyor
be{etpr((ge@%(?t '@ﬁie é&gducti on line may be divided into a

series of stages or chains each being divided into a
plurallty of cells, each having a multiple shift
Ah sinsitanegusiyindaxing all pbsaid Iegistess ag@ leas passss down

PR (R e 0P RS2 ' " o

production |ine can be achieved using a nultiple shift

Q?I st.er s stem The shift registers are independently
.%3 ‘?ﬁ%{@n@a iR ANdRrelarably thaientire Braductias linel arediyded éio a

[
e el 0945 S 8 OIS 68! 1 Bah Bl rocucr
ivilf bermlhjen’ne@ksacprad:estmg activitgar inspdctivh Rty Other cells

dur i rQ uctlo ess whi ch i nformation can
difs' 3 Wtiieh Be achy %Piém Qff CQMBige ac@sweyor moving

@ﬁ’é‘ﬁk&ﬂlﬁﬁ' friofn éné %'tét@"t@ th@ n%S(PVTHlFS 'tHéQ{eﬂ?'iﬁ FH?% é‘%dﬁgg%n line

may be conpared he out put etecto
iy bepbysicalindhesease @ﬁe wwrkrstancm oevirtudhin thersemse that a

hift ' i de
?;E@ Pi%f’?egbﬁg%?'%&%?%lﬁ osition e{lgng a d%rn(\)/\éyor ngt etc. The
production line may be divided into a series of stages or chains each being
divided into a plurality of cells, each having a multiple shift register. For

example, there may be a stage for lens moulding, a stage for lens packaging
etc.

It has been found that precise control of a contact in a production line can be
achieved using a multiple shift register system. The shift registers are
independently maintained and indexed simultaneously as a lens passes down
the production line from one cell to the next cell. In this way, there is at least
three pieces of information associated with each cell at any time during the
production process, which information can be used to control the operation of
the process conducted in a cell and to provide information which may be

compared with the output of a detector to check the integrity of the lens within
a cell.
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a cell should be enpty or occupied. During the

manuf acturing process there may be reasons why a cell
wa@b@aloaB4be unoccupi ed. For exanple, if a produptT/BR®04/014487

not been subject to process conditions which are

within acceptable predetermned limts, the product

may be ejected fromthe rranufacturing line at an

ﬁwpomow@‘ thé domatiendshifh exgister & tot revidel an iddicationcafl whether

V @er%g%Qg(??gqe&%é) ﬁy? g@?%garﬂ‘% tbgﬁa%trog\éss there
rﬁsgeb%%%ts  vit ﬁ;&u?ghémﬂ%e%mwbﬁ UEbNg (AhEECTS Boduct

ans o e end of ot an et ect
hnds t\dmbd:en seb;échbyprbees&semhdmom WMPHarprwmmesamgptable

Pedeiarmigsd WS Benrpine LAY e derBrdroin R Rafftog tne
AT EHHES @;b?l'af‘éjs{(a@eee{ﬁ%%ekébﬂdﬂ@h@%@fﬂbvrﬁ&}ﬁvo@l@hé\%l6¥hér§nse

e ect ed om thé production |ine | ocation shif
haxs been ocsumedéxyathepr@dtmtmu yersaire empéyi Oneror Mok empty

iR e I RRERR b G B 2 nEasBiting ploRsS 8'a means of
iBAtfy Y WeSshBHa IBandciBEttich oRihel[aEEihd | r@/ l@éldééd to allow a
presCription data about the contact |ens

prmpaswagus@aiaqmgo %r%ﬁeé@smgeatsompﬁma&tl@n@t@g’@@orﬂng The

Bogfish S RoRIULNBE diiel Trof BEERieR 8/eATRT T it event that

Ercﬁdtﬁﬁ méjé@temﬂoirﬁhelmoﬁ@cthm laren| Thd Idcatioheshift cebister is
e information fromthe |lot data shift register may
@?Qﬁ/ﬁﬂléatmwrr)(e@é@f,%ﬁ'?ebrl nt information for the |abel

to be printed. The |lot data information may al so be

used to provide the data agai nst which neasurenents

T dotdiata sift tegigienid wchombinary sbifsrapistebeowrtainieg #doimation

bt Brad el HOID maurac e AN s ecsiio das Benufistydho
ﬁ&/ér gthéédn Kisq %&fébm‘the URtActfordd.| TRE ibfPmaaba naaoaé

UI re or the pr oduct1 on process. I n ot her
accassetllad appropridte sﬁﬂga‘staloeg tie produgyiopineitdcoatrol a

iceRSPeginek Boirte Bebnket PHRBRIRIT SiF 485 6P S RUNy printing

iBBBICONE hppiedty the ;frsauétt fHe PRy fPomitRdistaidta_hi
the condition of a product in a cell, nanely, whether

tegister o@ycprovidetthe nesessaymsint éounation fas the label fo be
printed. The lot data information may also be used to provide the data against

which measurements made during the production process may be compared
in order to determine whether a product in a cell meets the manufacturing
requirements. In some cases the lot data shift register may comprise all of
the data about the lot required for the production process. In other cases the
lot data shift register may provide a pointer or link to a lot file stored on a
computer which provides additional information about the lot.

The condition shift register provides an indication of the condition of a product
in a cell, namely, whether the product in the cell complies with the

manufacturing requirements. At various stages along the production line the
processing conditions will be subject to measurement to determine whether

6
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manuf acturing requirenents. At various stages al ong
the production line the processing conditions will be

WG s ®e6347t 0 measur enent to determ ne whet hert hEgT/RE®D4/014487
predeterm' ned requirenents and the condition register

PleymE& R it Afidihe'ddhdfich reBer will bo
hiEBRe! fodfiber tHetstatus keg. urishfil. |$|mrmlystherwodest itsalf may
criteria and the condltlon Shlfthe i ster,, ad

besubject fq inspesgtiensio determinesvhel ﬁe’rlsﬁcg g cg&erla and
ff{% éoqc{ﬁc%er ift Jggﬁi’%rhe j%’s:té tb Pefiddt #8 Stat@BP AR lHﬁ)rh"I%\tI@n in the

uction lirne to renmove
product fromthe production line. If a product |s

T T D it R 58 g o
yé o?lhcﬁﬁﬁe ﬂné?%?ém $OE Brodudt fr%Hfihe%n@Ghbt:d\fa lihe stfid |

RN I'n |on regarding t
prItlufct b remangschfremithe mrodmctmmdlrteh‘@edomiﬁlqn shiftaggister will be

ubaed tor oot ekt e BBt , Thalpt e Yplrt e Efioy Bt a cel
%ﬂ?&tﬁﬂ%ntﬁ Y\'eth?ogmétléh Féﬁ@rdi iheahhAtieturhfsvesatiption and

ernative a non |na shift reglster
thegconditipn shlfﬁr@glstemlﬂmhomntr@spmdu a3 heingpieinsied
be recycled. For exanple in a packaging stage a
bl i ster package containing a |lens could have a variety

The%?ﬂ!nﬁdrpﬂﬁt s‘-fhﬂ? Fé@éter ilna)w@d disay. sHife begisied ppbvidingra

| ens, | abel blister good | ens unl ghel |l e
Isimpleendnatlora@f Pé\.$§/EAlLab/élt$r@@thyst Ry A |“PP§H“?W)S ift

SRR ol 85 A0 BB AP PUEL R febhcen
Hoe é%éhipl@hrﬁa?ﬁckéglhggltajééa bfhstﬁrmcbége kentainiagti lens could
provi des an effective neans of controlling the

heyeryarety of endigipns.RICREATuf act ure and/ or packagi ng
of contact | enses and of checking whether the product
neets the manufacturing requirenents and ejecting

f1a| | eqyoprdoienis| labéliexhblidter production |ine at

appropri ate st t_has the capability to detect
et hé?ada'ﬁnﬁp@ggﬁ%f} bt‘ﬁi@ Mmanual ly interfered with the

Py oduGidfichs fidbdlled tlis@p Operator has

4, bad lens unlabelled blister

Condition (1) is acceptable for further processing, conditions (2) and (4) would

be rejected and condition 3 recycled.

The multiple shift register system of the invention provides an effective means -
of controlling the production line for the manufacture and/or packaging of
contact lenses and of checking whether the product meets the manufacturing
requirements and ejecting failed products from the production line at
appropriate stages. lt has the capability to detect whether an operator has
manually interfered with the production line e.g. if an operator has
inadvertently removed a product or placed a product in an incorrect cell.
Furthermore, the multiple shift register may be used to provide a positive

7
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i nadvertently renoved a product or placed a product in
an incorrect cell. Furthernore, the nultiple shift

WO e@s®63r1 may be used to provide a positivei ndPCHEPIING/014487
of the end of one |ot and the begi nning of the next

. her aly

el St By B 1SRG Hetbodthinglof S nbxt f Rbreby
aMsving meultipledotst or8KUlsnte bessistudtanedusly precessedealpagtthe

to insert a predeterm ned nunber of spaces e.g.

preductior fiRe. Thus, there will be a series of cells in
which the location shift register wll show enpty and
there will be no |ot data or condition data associ at ed
Whén thegsreduetidrslinets staitad dripcengeniesktodhseréia predetermined

d I he . d [ [ Ih i . .
Surber ausPRceRp Bofimube. i tors vl B2 Poies 8 agllain which
ﬁx'e%aafi&fsﬁiﬁ%grsiér I %h@ﬁﬁérﬁptymﬁ’d fiRdreciiil @8 rif ot @ata or

of enpty cells may ac

series y as a trigger for a
conditiers datp assadiaied wthdbese setls.e Ag.thisyerblyi safiesmf eelisa

pieged ¢IHe e RN ey ) (RS deBpldH £ Sppriprett

Hé%&dr@%t RafYi® §€agle§tal&?é fife proRidction peseese! THe detection of
subsequent | ot. The |l eading edge of the lot is readily

thet seriascofemply ¢alistimay acl az attriggerdBr atproegssing stadion to'be

ish 6ed Dyl BRpateCTiablthe A0EYs PP £ g cprinters
BhAEKS k& GoSnut@that theredd nbhsodsitility af datanfiohr thegerevious lot

the appropriate processing for that cell. Simlarly, .
heingreseashia respectiafa Bibseatigetiet| dhe leadipg €gge fﬁ{‘%ﬁﬁ 'S

RIS B G o R 4 e o ot rgiter
dat sisdwrtheleregemicaioia produpt e tieedats assbarated tharapith to

CELLE S ey ) BTE 3P S B i

@Foéé%%mrgﬂformdéﬁ}/ trigger a processing step such as a
g s

eporti tep and nay al so cause data to be
conpl etely renoved from processi ng equi pnent. The use

f and, of enpt 1 r gap.between.lof. o)
Knalli"Sk e AP S0 B e R A PR AN Py
%ﬂg&& I%#eﬁs ROMEBAEAH {HproaLIBESTIise 66 8R4t the dref 6f a Ricande
gap Uefence systemis an i ndependent nonitoring
recognised by a detector determining the presence of a band of empty cells
where there is no information on the location shift register or lot data shift
register. Detection of the lot end may trigger a processing step such as a
reporting step and may also cause data to be completely removed from

processing equipment.

The use of a band of empty cells or gap between lots may also be used as a
fail-safe system to make sure there is no possible contamination between
successive lots. Such a gap defence system is an independent monitoring
system of the gaps i.e. empty cells, between successive lots. Essentially, it is
a further shift register which independently checks that there is no product in a
cell where there should be a gap. At various points along the production line
there are detectors which detect the absence of product in the cell and count
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systemof the gaps i.e. enpty cells, between _
successive lots. Essentially, it is a further shift

WO e@s®6mr1 whi ch i ndependent |y checks that therBCT/EP1004/014487

product in a cell where there should be a gap. At

‘C’}ﬂ rﬂ{ﬁbé}%f%ﬁé‘%ﬁ bﬂﬁ% %u?ﬁé%ol;rhgﬁoﬁ pselre%o?tre? tg the gap

ors whic sence o roduct
odaéfbnw dysieunWhlmb emsmﬂnw thedt tiselcorrest yap Bkintaiakt throughout

P U e A0y FE8 i o
tdUcRH éwaqot&hme Héf’eh ‘?nmﬁPéh&%i@t'ﬁB’t fhe gé% @é}ﬁéﬁ]s at

are t irty-six enpty ce etmeen successi ve
tweriogastagdealoagdlis pwdumtioh linlee dkthidnathas fheegna@fawﬂiai the
at_various stages al on roduct t here
hrotUet Brockas o7 el ket BasderRIas Witk 486 Broquption ine

%@ﬁﬁh@"ln %%otlﬁ&tedegﬁ% ﬁfjg‘@eﬁl WitHiS tHY g%?‘ Cévbllcﬂ’ihnar{nIri‘f‘r‘?nge(‘:’mgnt will

resul tlng In ro el n In a C
e detestachipy theg@amdefemcbl system ethéch edn tbgket paorgﬁap)ver all other
ioriit er al

oFRSSodRa Bt it PRI Br B Ot Hhlinyfitaapuss o lots

shenid Metshb}ec@fd’é&'&ihén@lﬁné@é&loﬁh oherds prodi@on Iane is divided

addi tional 1nspection. Were a production line is
dnipi @ eariemobstagse itirosy bk appigedatettomayeredifiepentmuraber of

(Bl W RellisubEhftite BER OB o0e T cnce systom s

essentially a safety check to prevent contam nation
hetween | ots. In practice, if the other production

i gap defancegystamds peestially assafetyrchaskiatseverdes not
L rﬂﬁ'HOBH bl En 'IoscisBFéjcﬁcgé#f rtl?ébehe? (ﬂ?cthn cqnirols are

produc n controls ence sy

|wwnkng;bmpeHlp\gad&mhopéraeoms mtﬁab@?EﬁGh Whl%h ?Gbéyond the
b t , then e ga ef ence
3BT e Hroduston carels a8 Gab dstomr syt benimvisible.
ﬂmévrafrenta %)ol 4 r’gaeﬁé\ﬂ B§ o FtSélH %c%@%dfvﬁﬁﬁﬁ TE Gab then

t he acconpa |gure rep esents a series”o
dhageamefencasysiem willaefct the pegiust er povideeawarning.
accordance with the invention. Diagram(a) illustrates

a multiple shift register systemconprising a | ocation

SHd hveREIE AT noi beUestAbad it feféRaka ks rthé‘ﬁgcc"j’mganyi

condition shift register which are represented
dfigerel which Tapresentae sedes bf diagramaiodiadetlitiphe shift registars

gt AR B e on ™

Diagram (a) illustrates a multiple shift register system comprising a location

shift register, a lot data shift register and a condition shift register which are

represented as rows of cells. The production line is divided into a series of

cells corresponding to those on the shift registers. Only part of a production
line is shown.

The diagrams show the trailing end (2) of a first lot, a gap (4) comprising
twelve empty cells and a leading end (6) of a subsequent lot. The lots
proceed down the production line from left to right as shown in the diagrams.
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line is shown. The diagranms show the trailing end (2)
of a first lot, a gap (4) conprising twelve enpty

waeedosmernd a | eading end (6) of a subsequent |PCT/ERV64/014487

| ots proceed down the production line fromleft to

o Pl 30530 Tl B0t wi e
dillédviby 11" loe “01. Inetlelsase1of tas Iodtion Ishift sﬁéﬁe'l ”qfeptréh%nts the
Iocatlon shlft register "1" represents t fact

dert thegall:ganaipp cm%wcteﬁw ‘0 meansrtetaeds ¢%em=pty sin the
S SiEosRH: o8 lar SR3 Al phol AU ©

an accep roduc

mmﬁabhmmcodm@ble fﬂwubpt data shift register is a
non-bi nary shift register and contains data pertaining.
to the manufacture and/or prescription of the contact

| B 1ot §86 {;I‘i’if‘t réﬁisiénral%1 E\%‘loﬁi Bfna%%lr Océ@t& ér{benggﬂtaﬁ‘ns data

necessary SS or

qeettainisg ta tiw mererfacture and/or prescriptipnioéthd tomtact lens. The lot
conveni ence, the numeral "3"

th t F ) | .
St Balsied malcodrBaithediats nepRgsaTy fh heghaRMCling brocess or
AR cBpride d &h?e?'ﬂ?tlﬁnkttb% %ﬁ&t@?fllet&ﬁ]téﬁlmﬁ'né @dta. For
The arrow marked A represents a senso
pasweoieines, theneurheral 4t mpmesantg thwhiet data fondhe fiestuott and the

asses. 4, fails ar t est The sensor may
m%talt ereBFee%eé‘ﬁ%ﬁ‘ éatgtj‘ ‘?ﬂonﬂ I8Huct, read a bar
code and conpare with |ot data information, inspect a

| ens e.g. as disclosed in British Patent Appl i cation
Nde arowsnarked Alsepresentse persarrin thepraguctipsllinerfon

S REE9: € ordlet Dol Ml S5 ot Thosonsr

trhay detedt te Fﬁésleﬁcéhﬁ? dbeehcé bﬁpﬁi@m@t G ES éode and compare
re ister will be marked as "0". The arrow narked

VERL Ik gatasinformation; 'ﬂﬁ@@ﬁhﬁll%}?ﬁ 4. aadignleractini antush Retent
'@pﬂﬂ&ﬁtl&’{ R, 0?595? Bd H&e%'?trﬁ'b {eﬁgg gféqébéllq{r%ahfgs%gr package

e rejéec ahl Sm W
@lentf tha @r@uhmilpalsses Sﬂe feist tregéonidition shifterelyRter Will B ®arked

&) ec chanls operate ejecting the product
5’1 %Hgﬁ%mﬂ}& Wﬁ? ieﬁssfaﬁ%@ qaRditionostaft registes vull bermarked as
sb'r_ft register will be altered from"1" to "0O"

Diagrans (a) and (b) illustrate this concept with
Di agram (a) showi ng detector A failing a

The arrow marked B represents a reject mechanism on the production line. In
the event the condition shift register is marked “1” the reject mechanism will
not operate. In the event the condition shift register is marked “0” the reject
mechanism will operate ejecting the product from the production line and
therefore the location shift register will be altered from “1” to “0”. Diagrams
(a) and (b) illustrate this concept with Diagram (a) showing detector A failing a
product in the cell and Diagram (b) shows the production line after the shift
registers have been indexed by one cell showing the reject mechanism B
ejecting the product from the production line. The reject mechanism may
comprise a sensor to confirm the product has been ejected. The ejection of

the product results in the location register being marked “0”.
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product in the cell and D agram (b) shows the
production line after the shift regi sters have been

Wo pabsper7by one cell showing the reject mechanPGIER004/014487

ej ecting the product fromthe production line. The

o) the
RGBSR BT oty SEBRFa RS Yl ) o
r@intlptassem thehscdamtaart(Cr)nWha@\ ﬂteeshlﬂzeeglgtemlak@mdexed by one cell

F\sascann As shown in D a
(%5 @irﬁ\@"m '?Qr &33 ¢ spapmer{q %Mlllﬂgg%cémmedg@b further
(|ﬁHeX|H\BQﬂtﬁé‘§h§lWe§Fst«%l%%c%k?§ ds ﬁﬁ@ldté‘?%‘?eo tﬁ fpr@?u%tgm line, -

as shown in D agr e scanner
mQammer (Chwillf corttineie torrdgistergenaptytdetis s Aihbtsoappies (€) ay be

I
CEEBIST et PR FRebaam saprCina! Usnpelptedioniof ame

Sm'@ﬂéﬁa"rnﬁr@d ﬁ@bhb@? oﬁéﬁ\gﬂ abIRd tyé EEargr}ér%ﬂta'ug&patlcalh/ delete

mechani sm such that u det ection a prede
rAmbéatagsseaisted W@hltbe préeedicgifoier wi |l automatical ly
del ete any data associated with the preceding | ot.
Wien the end-of a lot is deternmined by counting the

daben thdena@ity 1Bt iyt ANINSAL\S & FhtRgIhE pst fhet f%trol system'
operator to check the infornmation and to vis

dpay send tahSiQn@'HI@ tea @pefatar toochdrkdhpdrformatiph emelcto vigually

BNt el o6 BT 55, Pt B SHRhyt hen loe

rl'lae ddteghd ’dhe wntrtol eysteat Wﬂl lﬁﬂiéalfé tHat tHeRt hae édébeééfhﬁ’y
cﬁ@grrmtlon and pass the information for the lot to
trﬂ@

s arieria and gvil fregdhe intiie émrtf@)'n%tlmmer(ld peis (tjhe
t lot (marke
[ ﬁﬁ]tbﬁan}f@?hga{)gﬁsthlsﬁgxpggaﬁg Jj{'mﬁg%{é )S( t he scanner

(C) i.e. after twelve enpty ceIIs The scanner (O
1985508 { CEP R ok POB o avese temlRacingead f thenext ot (marked
I hERst d%ﬁa %ﬁﬁt‘Fegﬁﬁ@r)' BhchddheS ST 8@%1 {e SRR Pempty

fromthe |ot data I 't register, optl
@ﬁ!lisaa'hemyadaea((ﬁ)rlmmrademctmg khee eklsthncecnfqﬂtoblycttvhﬂ | ot

Bl be iekaoy Bfe ists R Bitbnaticy ab@ettherot. nbhe
%@bhneﬁﬁﬂl re%d s froh’ﬂﬁ‘léﬁl@ﬂﬂﬁ%r srﬂﬁ}‘ @@te’r r‘%ﬁﬁ%eﬁlgréﬁr%tlﬁg data

bar code reader which reads a on the pro
ér%vaa lebiile iiudirectedibyithe latfdata ehqﬂrmngter antl wilkeodratame that

ﬁ r$ ?vﬂﬁ'&é@i@% |8€ ﬁééd gﬁtegtvyefsromqﬁedpargguct é I&SII | Eor
example the scanner may be in the form of a bar code reader which reads a
label on the product or a bar code on a carrier of the product. If the data
scanned from the product matches the data from the lot data shift register the
scanner will pass the product and the condition shift register will be marked
“1". If the data from the product does not correspond with the data from the
lot data shift register, the scanner will fail the product and the condition shift
register will be adjusted to “0”. The scanner may retain data downloaded at
the start of a lot to save repeatedly downloading the same data each time the
shift register is indexed.
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scanner will pass the product and the condition shift
register wwll be marked "1". If the data fromthe

w@e@doei47does not correspond with the data froPCT/ER2000014487

data shift register, the scanner will fail the product

and the condition shift register will be adjusted to

"0". The scanner may retain data downl oaded at the

start of a lot to save repeatedly downl oadi ng the sane

%ﬁh&wﬁgch time the shift register is indexed. CLAIMS 1.
d for controlling a production Iine for the

rnuf %&wtﬁ?aw é&ntﬂﬂmﬁg ig%’dl.gétioﬁqme%? tHeeH[[%ﬁﬁer@litu%hand/or

pr oduct i on I ne sinult eous Yy processes a eas t WO

I pﬂ&ggﬂgec;fmhm lensas WBichgqrddu@:ttﬁml@a‘sini@@mbo?s byI arocesses
t 1 IO ction I.1nhe |.nt a erres o1, ce S

tahiealioRiiptenthe e0aR GePlisiG diddinaseideasha BPTth cfitee

sredLeHcHDlinE Fd b SRrieSFicRl ?r%th Sitfich e é&ﬂé&%ﬂgﬁté SBss

shifts registers each containing information a

s eptialyaiandgyoviding acootiohsystém)comprisiag ableashitree shifts
reqi r i ch.i.ndi cates ether a cell should be .
IRHisT g lealB Mo BlTatER hobs Saf o S e Cletings

is a non-binary shift register and contains

manuf acturing and/or prescription data about the

d8ht ac locatien shificiegistieuwhichdndinatesevikether aregll(skpuld be empty

I, shift regi ster which provides an indication
S?Qg%éb@@hdition of the product in the cell, and

si mul taneously indexing all of said shift registers as

az iens ?@f@fes ﬂovvn t he production |ine fromone cell )

tB) t hed fRh%atR SNt registar whidhda aron-binare shifiregisiemand contains
: oy S ;

i N U

ibefiothecebantior that cell in the |ocation shift

register. 3. A process as claimed in Claim2 in which
a plurality of adjacent enpty cells is inserted at the

ERrt Aeshdiich Shiftar iEH D iAdicAt it
S OLh SICOMALH 4k oG IR Gition o
e praduc) innthecegdly cells is used to trigger a

processing event.5. A process as clainmed in CQaim4 in

whi ch the processing event is
and simultaneously indexing all of said shift registers as a lens passes down

the production line from one cell to the next cell.
2. A method as claimed in Claim 1 which comprises detecting the
presence or absence of product in a cell and comparing the result with the

information for that cell in the location shift register.

3. A process as claimed in Claim 2 in which a plurality of adjacent empty
cells is inserted at the start and end of a manufacturing lot.

4, A method as claimed in Claim 3 in which detection of said plurality of
empty cells is used to trigger a processing event.
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sel ected fromresetting a processing station, w ping
data froma processing station and instigating a

WO e@6/0634my action. 6. A process as clai ned i n BOIEP2004/014487

preceding claimin which a gap conprising a
edet gr.m y, I8 .1 :
Bt wech PLoREE 44 Hahed n G4 b BhaRg 3essfith oventis
welehited ifimm resettioga proeessimy stitiofy ®ipding datpfrofeS pPo@3Bing
def ence c%r]ani,sm i ncl udi ng detectors and counters to
%ﬁ'qrb?”ggl? I98HP9 ArEPOHILRAEKMS down t he producti on
line. 7. A nmethod as clained in any preceding claimin
which information fromthe | ot data shift register is
Wsed thA poasessas tlhmed i amy prezedingcelbim iBwhishpa gapsomprising

as clained in an recedi.n | ai mwhi ch conprises the
B efpBieTiinnd cmbgh ety dols & Woded etarey shccessive

" . I 0]
RN 08, 30 U EHCRRUGR 1Yt 18 conk B coppres
gapf defepge snechandsm Ancheding dledsctotssamab doumtessito monitor said gap

preceding claimipn which.information in the condition
ﬁ%'fﬁrchgld&%’rwr? eugré)alupgoq L'?%ger ej ection of a
product fromthe production line. 10. A nmethod as

clainmed in daim9 in which ejection of product from
the promathedasidaimeskinany preeediogalaioninsmhich infegnstien from

R TSRS shitt RiGIALT ¥ (2% 6UontroP tr Roeit) lor By Qsfuct -

8. A process as claimed in any preceding claim which comprises the step
of inspecting the product in a cell and/or monitoring the production activity in a
cell and comparing the resulting data with data in the lot data shift register.

9. A method as claimed in any preceding claim in which information in the
condition shift register is used to trigger ejection of a product from the
production line.

10. A method as claimed in Claim 9 in which ejection of product from the
production line causes the location shift register to change to signify the cell is
empty of product.
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