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CROSS REFERENCE TO RELATED APPLI CATIONS 5 This application clains the
benefit of U S. Provisional Application Serial No. 60/393,187 filed on July
2, 2002 and U. S. Provisional Application Serial No. 60/394,398 filed on
July 8, 2002. to This application is a continuation in part of "Heat Seal
Appar atus For Lens Packages," US Serial No. 09/217,878 (VIN-415), a

cont i nuat i onrworoopeps¢ds1 of " Met hod and Apparatus for Vagkitmweoexo2¢dgdr at i on of
Opht hal m ¢ Devices,"” US Serial No. 09/818,725(VIN-533), and a continuation
in part of "Contact Lens Transfer and Transfer Device Ceaner,"” " US Seri al
No. 10/417,936 (VIN-597), all of which are 15 incorporated herein by
reference. FIELD OF THE | NVENTI ON The present invention relates to an
apparatus for heat sealing containers containing an ophthalmc contact |ens
to forma seal ed package. More specifically, 20 the present invention
relates to an appRPPARATUY FORFACRAGING GONTASOCGKNSESa | ens container to
form a package by controlling the application of heat and pressure for each
lid and contai ner assenbly. BACKGROUND OF THE I NVENTION 25 In the

manuf acture of hydrophilic ("soft") ophthal mc contact |enses, it is
conventional to package each manufactured lens in a di sposabl e package for
containing a sin %ﬁ%E i f liquid (generally

buf fered sallne%k% 5 i@gﬁg%ﬁ I%ﬁgkgn qyﬁifgre introduced to a cavity
or well isn a WO 2004/026691 PCT1U82003/020724 -2 container. The contai ner
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is usually fornme r?ﬂhé?%ns an &kﬁ &t &U. acggﬁg IMQ%Hgéhﬁhe or

pol ystyrene). After are
No. 60/393,187 filed on July 2 2002 and U.S. Prov1s1ona1 Apphcatlon Serial

No. 60/394,398 filed on July 8, 2002.

10 This application is a continuation in part of “Heat Seal Apparatus For Lens
Packages,” US Serial No. 09/217,878 (VIN-415), a continuation in part of “Method
and Apparatus for Washing or Hydration of Ophthalmic Devices,” US Serial No.
09/818,725(VTN-533), and a continuation in part of “Contact Lens Transfer and
Transfer Device Cleaner,” US Serial No. 10/417,936 (VTN-597), all of which are

15 incorporated herein by reference.

FIELD OF THE INVENTION
The present invention relates to an apparatus for heat sealing containers
containing an ophthalmic contact lens to form a sealed package. More specifically,
20 the present invention relates to an apparatus for heat sealing a lidstock to a lens
container to form a package by controlling the application of heat and pressure for

each lid and container assembly.

BACKGROUND OF THE INVENTION
25 In the manufacture of hydrophilic ("soft") ophthalmic contact lenses, it is

conventional to package each manufactured lens in a disposable package for
containing a single lens and predetermined amount of liquid (generally buffered

saline). Typically, the lens and liquid are introduced to a cavity or well in a



container, the container is sealed by applying a foil strip to the top of
the container to forma lid and heat sealing the strip to the top of the
container to forma package. 5 The heat seal ed package containing both the
lens and liquid is then subjected to further processing, including for
exanple, sterilization. Conventional apparatus used for the high speed
packagi ng of contact |l enses on an assenbly line is designed to permt

i nspecti on a¥P PerResdt ng of several 10 contact | ensesPElvzdBArenus|y.
Typically, a plurality (generally 6, 8 or 10) of containers are nmounted in a
fixed carrier rack having a cavity for receiving each container. A contact
|l ens and |iquid are introduced to each contai ner nounted on the rack. The
rack of containers is then conveyed to an inspection station where each
container is inspected to ensure that a cohtact lens is present and not
defective. The is rack then noves onto a platen in a heat sealing station
where a prefornmed sheet of foil stock is positioned over the rack of

contai ners. A heatsdingandhe contaner he gsualp formed fiom ¢ ermepdistie de-approlded

pr edet er mi ned he a i : Lok r.ehyqsheat
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separ at eds f r om eablis heetusaled aokage doptrining rbotiotan dang erdrliprd écthen mbjesied/tor

shi ppi ng. The packag BRhcAPRE AR/ANI SR Chindtd s@IDMGorPT €SENt s sever al .

di sadvantages. 25 For exanple, by providing a plurality of |ens containers
on each rack, the detection and identification of a defective or m ssing

l'ens on the rack at t r@onivéiﬁigﬁﬁﬁ%)%tuﬂx%if&ﬂhe ﬂi%b%sa%éc Qf cohtfcPIERIeEX MALTi X
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Anot her probleminherent in processing nmultiple containers sinmultaneously
containers are mounted in a fixed carrier rack having a cavity for receiving each

container. A contact lens and liquid are introduced to each container mounted on the
rack. The rack of containers is then conveyed to an inspection station where each
container is inspected to ensure that a contact lens is present and not defective. The
15 rack then moves onto a platen in a heat sealing station where a preformed sheet of
foil stock is positioned over the rack of containers. A heated mandrel is then applied
to the rack to apply predetermined heat and pressure for a predetermined time,
thereby heat sealing the foil stock to each container and forming sealed packages.
As a result; each of the containers is iow each heat sealed to the sheet of foil stock
20 and is accordingly joined together to form multi-package arrays. The foil stock is
provided with perforations to permit the packages to be separated from each other

after further downstream processing and/or shipping.

The- packaging approach described above presents several disadvantages.
25 For example, by providing a plurality of lens containers on each rack, the detection
and identification of a defective or missing lens on the rack at the inspection station

is complicated. A complex matrix tracking system must be employed to identify



5in a fixed rack arrangenent is that each container on the rack is
subjected to identical heat sealing conditions. Due to variations in the
nol di ng process, the nolded thernoplastic containers sometines vary in

hei ght. In such an event, a container of non-standard hei ght may be
subjected to either too little pressure (if too short) or too nuch pressure
(if too tall) conpared to the pressure experienced by a 10 contai ner of
standard hei g¥RR2004086631 resyl t, the heat seal forned on PEREUL3MFAE of the
array of packages joined together by the perforated foil sheet may be of
unacceptabl e quality. One defective heat seal in the array will require that
the entire array of packages be discarded, and, thus, an entire production
| ot may be subject to further testing for heat seal failures, which, if
present, may require rejecting the 15 entli-re production lot. Finally, in
the prior art heat sealing apparatus, the sheet of perforated foil stock is
posi tioned over the rack of containers upstream of the heated nmandrel
station. This ar m3¥fgeipatsiner a1 pdainsrs Qg Bigitesk basdfailsd; @eneefiont d diclatheh t he
lidstock in 20 pQgbidhQik protels unfiltBeyt@be B@¥edl S fOrmed. Slight |ateral
novenent of the foil stock causes ms-registration of the stock on the set
of containers and could result in a defective set of packages. The

apparatus described aRQMgeripfobfiSmh@&Reh procdssiny mBRbRYontAers Sinfifidneatkly 25

issued to Martin et al. Oher packages and packagi ng apparatus.  systens are
di scl osedf i n U. Sin paieAtrask gragomet issbafetich GONERE o e ragk is ubisctedig ent

5,561,970 i ssueqidnfeaF@bf sBdlin@lconditldn® Die!i® RhriatioOh, 80 SholdSUpdcds® the
Ki ndt-Larsen, U S. Patent 4,691,820 issued to Martjnez, U. Pat ent
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to Abrans et al. Each of the references cited herein are iIncorporated by
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controls. array of packages joined together by the perforated foil sheet may be of
unacceptable quality. One defective heat seal in the array will require that the entire
array of packages be discarded, and, thus, an entire production lot may be subject to
further testing for heat seal failures, which, if present, may require rejecting the

15 entire production lot.

Finally, in the prior art heat sealing apparatus, the sheet of perforated foil
stock is positioned over the rack of containers upstream of the heated mandrel
station. - This arrangement relies on gravity and friction to maintain the lidstock in

20 position until the heat seal is formed. Slight lateral movement of the foil stock
causes mis-registration of the stock on the set of containers and could result in a

defective set of packages.

The apparatus described above is disclosed in U.S. Patent No. 5,687,541

25 issued to Martin et al. Other packages and packaging apparatus systems are
disclosed in U.S. Patent 5,649,410 issued to Martin et al., U.S. Patent 5,561,970

issued to Edie et al.,, U.S. Patent 5,094,609 issued to Kindt-Larsen, U.S. Patent

4,691,820 issued to Martinez, U.S. Patent 5,620,087 issued to Martin et al., U.S.



51t will be apparent that there continues to be a need for an apparatus
capabl e of detecting and selectively renoving failed containers. In
addition, the need exists for a heat sealing apparatus capable of applying
a predeterm ned anmount of pressure to each container in a group of

contai ners being sealed sinmultaneously. Finally, 10 there is a need for a
heat seali ng apgaratus that is capable of maintaining a sheet of [|idstock
in registrat "M% he set of containers during heatPCTaERWHRZFhere is
also a need for a sealing apparatus that is sensitive to angul ar
irregularities in container heights, and discrepancies in the planes of the
pl aten and the surfaces of the heat seal dies, and one that can provide for
nore consi stent heating of the heat seal dies. The 1is present invention
addr esses these needs. SUMMARY OF THE | NVENTI ON The present invention
relates to an apparatus for packaging contact |enses. The apparatus
includes a plurality of discrete lens. carriers a plurality of contact

d
20 | ens cont ai nefateltThd%20p rissupds toy Fdwards, efptleang 'nllf aieHe Ay FYed oA singl e

one of the cont aparksSet biS HABMIGH tBSreftendes SitEtTheRoiO e iRbrpblaRd G kéfbreics. Imlhe
present invention also relates to an apparatus for ?H%onaticalL%Pr$ackaging
contact |enses t Bt SVeRcof rantictsin Jhe msgniney of JRtePERiplion of Hiedyresentsppfifigation ¢y of

lifts, 25 a pl unad/itappfieddihsg e fras sioificaionestrornd ei ther a plurality of
pl atens and/or a plurafity of mandrels. One of the containers is nounted on
a respective one of the carriers. Each of the platens and/or each of the

n?ndLelf }S indLViFuﬁhMMI&yﬁpaﬁmemuHE&ZQE&hﬁQE@Q&n&ﬁﬁ%&ﬁﬁ@ﬁﬁ&g&ﬁiaﬁsby one
of the lifts. The lifts app ressure, within a pr ermne ange, to
each of the contohffigsfias a*%ﬁsl%ﬁfvs@émowfw iCBW:mﬁ?rgoﬁr fip dhe nge ??“sgsppar at us
for automati cal | Yor Fhemacding bp@raaRRhmblk of ApSRsE 4 frédetetrhiaéd @esmPofPprddsuad i ty of
contact |ens contain A heated ndrel is.di

rs. . di sposed above. t plurality
of containers. TH® S#feSCRA Falfidfr &R & © Pg?rérbﬁﬁlﬁfeﬁﬁiﬁﬁlﬂ taéle?}@{y\'/\gﬂﬂ]i’
retractegb positi aieréds @\need foLa pldatifealing appahtuCMELiAtPEH]S of maintaining a sheet of :

lidstock in registration with the set of containers during heat sealing. There is also a

need for a sealing apparatus that is sensitive to angular irregularities in container
heights, and discrepancies in the planes of the platen and the surfaces of the heat seal
dies, and one that can provide for more consistent heating of the heat seal dies. The

15 present invention addresses these needs.

SUMMARY OF THE INVENTION

The present invention relates to an apparatus for packaging contact lenses.

The apparatus includes a plurality of discrete lens.carriers and a plurality of contact
20 lens containers. The carriers are movable within the apparatus. A single one of the

containers is mounted on a single one of the carriers.

The present invention also relates to an apparatus for automatically

packaging contact lenses that includes a plurality of lens carriers, a plurality of lifts, .
25 a plurality of contact lens containers and either a plurality of platens and/or a
plurality of mandrels. One of the containers is mounted on a respective one of the

carriers. Each of the platens and/or each of the mandrels is individualty supported



and an engaged position inmmedi ately adjacent to the plurality of containers.
A lidstock is selectively novabl e between a retracted position and an
inserted position. 10 The inserted position is between the heated nandrel
and the plurality of containers, whereby in the inserted position the

| idstock is fixedly held in position at least until the heated nmandrel
contacts the |idstock while noving to the engaged position. The present

i nvention al ¥8PY¥%Ys to an apparatus for packagi ng RSH(USRW300B4| enses t hat
includes a lidstock having indicia printed thereon. The lidstock is fed
froma roll under tension. A vision alignnent inspection system checks the
print quality on the |idstock and sinultaneously checks for registration of
the, lidstock wthin the apparatus. 20 In another aspect, the present
invention relates to an apparatus for pacRagi ng ophthal mic hydrophilic
contact |enses transported along a conveyor, each lens contained wthin a
contai ner supported by a carrier. The apparatus includes a conveyor for
conveyi ng carri eP¥owxRffhedifispShe lifisgoply pisprss; Within 2 predelermgnet sqm8e to eﬁl.eﬁ udi ng a
wel | for contai nigRGomaiagit act | ens and preferably a heat sealing surface. 25
The apparatus al so includes a plurality of platens, each of the platens
attached to a |ift capable of independently exerting a preset pressure

agai nst the mandrel (aRdpebft isRRpficH ARG BRIVESNd Rfpiral €t ansmsRAdr el ) .
Each platen receives a single carrier., Preferably there is one transducer,
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the heated mandrel contacts the lidstock while moving to the engaged position.

The present invention also relates to an apparatus for packaging contact
15 lenses that includes a lidstock having indicia printed thereon. The lidstock is fed
from a roll under tension. A vision alignment inspection system checks the print
quality on the lidstock and simultaneously checks for registration of the.lidstock
within the apparatus.

20 In another aspect, the present invention relates to an apparatus for packaging
ophthalmic hydrophilic contact lenses transported along a conveyor, each lens
contained within a container supported by a carrier. The apparatus includes a
conveyor for conveying carriers each supporting a container, each container
including a well for containing a contact lens and preferably a heat sealing surface.
25 The apparatus also includes a plurality of platens, each of the platens attached to a
lift capable of independently exerting a preset pressure against the mandrel (and the
container between the platen and mandrel). Each platen receives a single carrier.

Preferably there is one transducer, which generates an electrical signal



provi ded, capable of receiving the pressure signal fromthe transducer,
conparing the signal to a set of predeterm ned values, and marking the
array for rejection if the 10 pressure exerted by the lift is outside the
predet ermi ned range. BRI EF DESCRI PTI ON OF THE DRAW NGS The above and stil
further objects, features and advantages of the present invention wll
becone apparent upon consideration of the following detailed 15 description
of a specifi YOG Hent thereof, especially when tak®ETUS200892PTBhct i on with
t he acconpanyi ng drawi ngs wherein |ike reference nunerals in the various
figures are utilized to designate |ike conponents, and wherein: Figure 1 is
a side elevation view of the heat sealing apparatus according to the
present invention; 20 Figure 2 is a front elevation view of the heat sealing
apparatus illustrated in Figure 1; Figuré-3 is a perspective view of a
contact lens container; Figure 4 is a perspective view of a contact |ens
carrier with a contact |lens container received thereon; 25 Figure 5 is a

si de vi ew of anoterEssPaafing tp thepresswe thahepersics sr the cylindern iq asppre thag ipigmathip j s g

schematic diagr aB}eQJﬁbEc{"ﬁpﬁéf‘%H@&wdcinaﬁ&%fi@'&]sﬁfse& hRvomebifhedmdaalasgal i ng
apparatus; and Figure 7 is a side view of the novenent of the |idstock prior

to the heat seal maFFbi0GanGXEEYgERIPURRG0 3P COBREUPOSitipn. Ap HdstepkifaserteTi gure 8
is afront view espa@l@%]gf ﬁt%#gf‘g@ng&toerﬂaw% thdBarldbbY 81 ht QenghbAWoSitich ki @

cross-sectional view o enbodi nent shown in Figure t aken al ong the
line c-c35shown i thefiegjgpalingsurfgeerpfithe eontamersgogitigngd ehoxe ths phiealiseefplrias isve vi ew
of a conpliant hegagdidd@efil ilsBdr PReferBbTP AGIaTRR idRfoct B PlabdURNthOBasOWN | N
Figures 8 and 9. contacts the lidstock against the container. In addition, a signal processor is
provided, capable of receiving the pressure signal from the transducer, comparing

the signal to a set of predetermined values, and marking the array for rejection if the

10 pressure exerted by the lift is outside the predetermined range.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and still further objects, features and advantages of the present
invention will become apparent upon consideration of the following detailed
15 description of a specific embodiment thereof, especially when taken in conjunction
with the accompanying drawings wherein like reference numerals in the various
figures are utilized to designate like components, and wherein:
Figure 1 is a side elevation view of the heat sealing apparatus according to
‘the present invention; ,
20 Figure 2 is a front elevation view of the heat sealing apparatus illustrated in
Figure 1;
Figure 3 is a perspective view of a contact lens container;
Figure 4 is a perspective view of a contact lens carrier with a contact lens
container received thereon;
25 Figure 5 is a side view of another embodiment of the present invention;
Figure 6 is a schematic diagram of the pneumatic system of the preferred
heat sealing apparatus; and

Figure 7 is a side view of the movement of the lidstock prior to the heat seal



Figure 11 is a side view of the conpliant head shown in Figure 10. Figure
12 is a side view of a portion of the conpliant head. Figure 13 is a parti al
cross-sectional view of a portion of the conpliant head. io Figure 14 is a
si de perspective view of a heat seal die block useful in this invention.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Referring now to Figures 1
and 2, side and front elevation views of a heat 1is seal apparatus 10 for
sealing a |i¥oH¥R26Ht 0 a container to forma seal ed RSHU$AW039281¢ package
are illustrated. The apparatus includes an upstream conveyor 12 capabl e of
conveying a plurality of individual lens carriers 14 (FIG 4), in the
direction indicated by arrow Ain Figure 2, into the heat seal apparatus
10. 20 As illustrated in Figure 2, in the heat seal apparatus 10, each
individual carrier 14 is positioned abovéd-a discrete support platen 16.
Each platen 16 is supported by a lift, e.g., a hydraulic or pneumatic
(i.e., fluid) cylinder 18 which is operative to vertically displace the
respective pl at edPR&#PSby a bearing bl ock 20. 25 Each individual |ens carrier

14 supports, on its UBP@E 8K FAEHew 8f andthbedthodiaRMAHAGverdbn. Whi Ch contains a
contact lens in a cup-shaped recess or well 25. The_ containers can be a

portion of the nold, Bgye?9 iRecrpssupptional viswnef He smbpdipent showpin Bgirefal f of a

contact |ens packagealoMhth€lhelcs hoWYRH @l |y referred to as the bow . WO
2004/ 026691 PCT/ US2003/ 020724 -8 Preferably, the container is a bow

: o F y : ' .
Referring now to Fi gufigus 10 isgriagtiahidle perspeohive vigwof 2 conplianthed ysefyhigdhesg  whi ch
i's di sposed aboutenbbfime 3PAME ikveRiBBShedm in Flp@rek Bdhdg. dual |l ens carriers 14 are
increnentally noved into io,si tion in _the heat sealing assenbly such that

one lens carrier 14 i&eypibisdsidpsisveiths corpliepthept showp & Figure Be™ i | | ustrated in
s Figure 2, the heat sigat 12E281U6NEw 16 bottasef thetoRPRant hdaliSt r at i ve embodi nent,

five platens which each receive a single |lens garrier H}oel di ng cont ai ner.
However, in the cu_rr%‘ﬁi‘frfa)]/3 ﬁﬁ@?’é‘?#%?f*é%@??&l‘&?‘%ﬁﬂ?&b‘i“r?é co ﬁ@“ﬁ? - seal
assenbl yid ncl udes si XFigure 14 is a side perspective view of a heat seal die block useful in this

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now to Figures 1 and 2, side and front elevation views of a heat
15 seal apparatus 10 for sealing a lidstock onto a container to form a sealed contact lens
package are illustrated. The apparatus includes an upstream conveyor 12 capable of
conveying a plurality of individual lens carriers 14 (FIG. 4), in the direction
indicated by arrow A in Figure 2, into the heat seal apparatus 10.

20 As illustrated in Figure 2, in the heat seal apparatus 10, each individual
carrier 14 is positioned above a discrete support platen 16. Each platen 16 is
supported by a lift, e.g., a hydraulic or pneumatic (i.e., fluid) cylinder 18 which is
operative to vertically displace the respective platen and by a bearing block 20.

25 Each individual lens carrier 14 supports, on its upper surface 22, a lens
container 24, which contains a contact lens in a cup-shaped recess or well 25. The
containers can be a portion of the mold, e.g., the front cure mold and/or the bottom

half of a contact lens package, which is conventionally referred to as the bowl.



pl atens. Once the set of lens carriers are in position, with each carrier
supporting a container 24 thereupon, a |idstock sheet 26 is noved into
position between a heated Yo nandrel 32 of the heat seal apparatus and the
containers 24. Lidstock 26 is preferably in the formof a foil |id stock,
which is preferably pre-perforated in a conventional manner at a |ocation
corresponding to a | ocati on between each individual lens carrier 14. The
foil sheet | ANy a | anminate of aluminumfoil aRFI/ES2Q0PEATRAp| astic
film such as a polyethylene. Lidstock 26 is preferably held by a is foi
maneuveri ng nmechani sm which includes a pair of gripping fingers 28, 30. The
fingers selectively nove lidstock 26 froma retracted position (not shown)
to the inserted position (see Figures 1 and 2). Preferably, the lidstock is
held in position over the containers at -lBeast until the heated mandrel
contacts the lidstock to the surface of the container at which tinme the

fingers let go of the lidstock and return to 20 the retracted position. In
anot her enbodi mefreferatly the cqpfaingr it abploRefeTRENPY gk 3 AntaigerLédnclides | t he

heat sealing steR sesling PARISHEWHINR diPaE dodIBAP Bhped Zedess B! TRE iddwedud1 noOvabl e
from an upper, non-engaging position, as illustrated in Figures 1 and 2, to
a |ower engaged lpssufed A4 aearansataliy moysdgtornesitionindths best sqgling sermdly

predeterm ned  PQLdi 1R of lehdWirrlet @@is@ﬁkeda@op@&hbfﬂw?ﬁteﬁy% Abdngarta ner for
a predetermned tinme to 25 create a _heat seal and_form a sealed package.

More spedi fical | Yi8US dsthgdigatossali assqmbly includesy iy one, ilfusfeatiye smbagimentafitfes 39 of

each of the respgthdny @hichBicRdiENEa Bhple IEhQLRRS hdiding a tdaGriltealiesbvemndre! 32 is

rai sed back up to the upper,, non-engagi ositjon. The indjvidual |ens
carriers 14, whi CRIGHYPrrgidcErmplay g@&ﬁ%&&pm & seg' agsemb ’G&lﬁgeéi%r VO

2004/ 026691 PCT/ Jntd®30RRAH2bt of 19ns24rrieR ate i aditash, with bavhl catrietisippsiting26) | oi ned
by the foil sheet to the adjoini cﬁa % ) ES prn1%ise of p c&g es, are
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manner Wy ch is lngwel 8D of KRS Beak sl lapshrdtiy iddetharcontainérs tAae Ligkedkené e node,
1% (8) containers aug Se8k S I SRSNCLSR vk BRbhIE Sk LPS o
conventional manner at a location corresponding to a location between each
individual lens carrier 14. The foil sheet is typically a laminate of aluminum foil
and a thermoplastic film, such as a polyethylene. Lidstock 26 is preferably held by a
15 foil maneuvering mechanism which includes a pair of gripping fingers 28, 30. The
fingers selectively move lidstock 26 from a retracted position (not shown) to the
inserted position (see Figures 1 and 2). Preferably, the lidstock is held in position
over the containers at least until the heated mandrel contacts the lidstock to the
surface of the: container at which time the fingers let go of the lidstock and return to
20 the retracted position. In another embodiment, the fingers can hold the lidstock in
place until the heat sealing step is complete. The heated mandrel 32 is selectively
movable from an upper, non-engaging position, as illustrated in Figures 1 and 2, to a
lower engaged position, thereby applying heat and pressure to a predetermined
portion of the lidstock 26 positioned over the container for a predetermined time to
25 create a heat seal and form a sealed package. More specifically, lidstock 26 is heat
sealed to the annular flanges 39 of each of the respective containers 24. Thereafter,

the heated mandrel 32 is raised back up to the upper, non-engaging position. The

individual lens carriers 14, which each now carry a sealed package (i.e., a container



Each cylinder 18 is in fluid conmunication with one or nore pressure
transducers 36 to neasure the pressure that is applied by the heated mandrel
32 against the container when mandrel 32 is noved to the | ower, engaged
position. The 10 heat seal apparatus 10 further includes a controller 59

el ectrically connected to the one or nore pressure transducers and to the

i ndi vidual cylinders, and is programmed wth the acceptabl e predeterm ned
range for th¥OPUAHes to be exerted in forming the HEAIS20880724 The
controller preferably conprises a processor or conputer programred to
receive the electrical signals fromthe one or nore pressure 25 transducers,
determ nes the pressure applied to the respective packages 24, and, if
necessary, controls one or nore of the cylinders 18 to increase or decrease
the pressure applied to that container. -Preferably, the pressure applied by
the heated mandrel 32 against the containers 24 is within the predeterm ned
range. The range can be determ ned by those skilled in the art depending on
the material used4beit seatpd jo fpldisstody26) jqined by dhe foid shegifothreadiompipgpackasss, e

t hi ckness to ensyd @rhhatet 3f PackRSS, &6 aAbxtia@vandddnioty 86vnsBOSRUSReydl 3 By
tolerances in the thickness of the sealing flange 39 on the contajner 24
and the thi cknesdWHer prRessiReg & ¢ &annes Whish ot rophdalirddr & a8 to an
i ndi vidual Iy suppgféRe Mdd8SixCe) toidined aré sqale@ 55 bicB si¥p] Wi IWHEEIsIOLE Biips t he
predet erm ned range, the present invention ensures that the proper pressure
is 25 applied to B%HAS bEPATkAES ©&8 that |idstock 26 is properly sealed to
container 24 in the set. Thus, in the event one of the pressure transducers
senses a pressure out_of the predeterm ned range, the correspondi ng

cylinder is control | ekpchsyirdendp 15 i duigy copupsalono WBis 91 PEMUSIIFSNF020724

-10 descend to i REARARE W todBEk@BUR Frasie Chat Vehpplied BE HRrReSUnAN@RP3J ed to
that container to ensure a proper Ee?t seal . F@fgrrin now to. Figure 6, in
a currently pref @83Ythe KNRRE M)e TReif froveddfo fiedowrrigaged PastioRs fifcer 80 i s

used to {@asure thbf s@il afpatas 10Tadthet cagRlal atrdller SRElBctriéYY kadestedto thd ft  18.

Each cylinder 18 olnés oran(ljc! g grteggrle%rags%%ggresearr}d taontheu gldiegl%éltclyl%%erasp a(.jnd ?s programmed

with the acceptable predetermined range for the pressures to be exerted in forming
the heat seal. The controller preferably comprises a processor or computer
programmed to receive the electrical signals from the one or more pressure
15 transducers, determines the pressure applied to the respective packages 24, and, if
necessary, controls one or more of the cylinders 18 to increase or decrease the
pressure applied to that container. Preferably, the pressure applied by the heated
mandrel 32 against the containers 24 is within the predetermined range. The range
can be determined by those skilled in the art depending on the material used for
20 package 24, lidstock 26 and their respective thickness to ensure that a proper seal is
achieved. Because of the tolerances in the thickness of the sealing flange 39 on the
container 24 and the thickness of the lidstock 26, by applying the heated mandrel to
an individually supported lens carrier at a pressure maintained within the
predetermined range, the present invention ensures that the proper pressure is
25 applied to each container so that lidstock 26 is properly sealed to container 24 in the
set. Thus, in the event one of the pressure transducers senses a pressure out of the

predetermined range, the corresponding cylinder is controlled to either rise or



down position dependent upon the position of a three-way valve 84. Three-way
val ve 84 receives fluid pressure froma conventional source (not shown) via
source conduit 86. Valve 84 connects fluid line 86 with either cylinder up
conduit line 82 20 or with cylinder down conduit line 88. It is noted that
the pressure transducer 80 is tapped into pressure line 82 to determne the
pressure applied by all cylinders 18 when they are in the up position. An
al arm (not sMH&RIREMact i vated i f the detected pressuRGI/GS00sG0720i t hi n a
predetermned range. If the alarmis activated the array of packages, which
were in the heat sealer, are tracked for discard by the control 15 system
Li dstock 26 can be provided with a lid registration mark 38, which can be
sensed by an optical sensor assenbly within the heat cylinder assenbly to
ensure that the lidstock 26 is properly-mositioned within the heat seal
assenbly. 20 Registration mark 38 can be an aperture or transparent portion
of the lidstock, such that an optical signal froman optical transmtter 41
of the sensor asgendidyto irsreaseay dewrende tpgpeativelyp the peadsswie trplitd to W4 comthiyerwhen t he
aperture is aligpe cal signal path defined between the
transmtter and ?ee%seqé%/ge OB%}%C:RPai:e of the optical sensor assenbly within
the heat seal apparatus 10, registration of the |idstock may 25 be done

el sewhere, and the ory pakacf il 818 o 30ty HGerleinbiiiky BRRSANGH N9

mechani sm may be ar rang Yy maneuve
predet er i ned | owpressureitrangdneep 80 iv wgd tt measiro thevpresure fthat 5l appléad td @achnd, t hus,

with the carrier 4 4 - the
| i dstock is pref 23(1111@? oﬁgﬁz%odﬁ%?ﬁcgﬁﬂ%epqgﬁﬁ%e%%g%gn ﬁé&gﬁﬁg"%ﬁ"’éﬁ%
preferably does down pesgibntdspdndent mperk thel pafiticar ofseethkdervepy VIalfVetSHe er@fvsiyr ed

embodi ment, i n tt}ﬁvééﬂ%@el Ffﬂ‘ai'dgarésgﬁe brbfl 3O a@oE&?@g

containers in the heat aratus, the lrdstoc pre eracbly has
nost of the grapérdei S@r‘é‘alpfr Bhecudectsrfluid ynekﬁésvlﬁm@ef\ﬁé(hm@bhmcqaﬁmﬁm@t&

 nf or Matj,on pr i nbed:PBiber dofin Somu 1 AOUEE nolblhaPBE pRKRITARAL: ke Of the

pr oduct and the I'idstGck | s cut
tapped into pressure line 82 to determine the pressure apphed by all cylinders 18

when they are in the up position. An alanm (not shown) is activated if the detected
pressure is not within a predetermined range. If the alamm is activated the array of
packages, which were in the heat sealer, are tracked for discard by the control

15 system.

Lidstock 26 can be provided with a lid registration mark 38, which can be
sensed by an optical sensor assembly within the heat cylinder assembly to ensure
that the lidstock 26 is- properly positioned within the heat seal assembly.

20 Registration mark 38 can be an aperture or transparent portion of the lidstock, such
that an optical signal from an optical transmitter 41 of the sensor assembly is
received by an optical detector 40 only when the aperture is aligned with the optical
signal path defined between the transmitter and receiver. In place of the optical
sensor assembly within the heat seal apparatus 10, registration of the lidstock may

25 be done elsewhere, and the gripping arms 28 and 30 of the lidstock maneuvering
mechanism may be arranged to reliably maneuver the lidstock to a predetermined

location in proper registration with the platen 16 and, thus, with the carriers 14.



perforated into strips according to the nunber of containers to be
heat-sealed into an array. The printing on the |idstock can be done by any
known met hod, including 10 laser printing or thermal printing, preferably by
| aser printing. The preprinted graphics on the |lidstock preferably provide
areas in which this information is to be printed, e.g., blank col ored
boxes. In the preferred enbodi nent, showmn in Fig. 7, a strip of lidstock 26
is fed of f aWPAWOWPlynder constant tension through | iREIUSENIO2BUsfers 92 in
the direction shown by arrow B to the printing system94, and to the is
cutting or cutting and perforation system 96 which are located in a line.
Preferably, between these two operations is |ocated a vision system 95

whi ch uses a portion of the graphics on the lidstock 26 to check the
registration of the lidstock. If, when thE- strip of lidstock 26 is fed into
the printing system94 and cutting and perforation system 96, the portion
of the graphics is not in its proper |aocation, the vision system 20 95
comuni cates to Bt ligitodk st msergey sl dusiae fhebest seal 1wiep they alignegat ock i s

not in the corr?g&ergb@}c@,géﬁb@n&a%ﬁme&g@meggeaﬁﬂgstem 99 instructs the .
| idstock feed rollers 97 to adjust the position of the lidstock either in

the plus or mnus direction. By the use of the vision system 95 the

lidstock 26 is conti nmmryfeﬁém&%%@nﬁﬂtdwme&tueﬁﬁéhlxhdgt&fkllg pRed. ovéhe Vi sion
system 95 can be | ocated before and/or after g@;ntln 25 system 94,

and/ or wi% hi n t héhecgnteingrs ntheihesk serlAPRIAEH twglf@ﬂi ch 2FedFTaly has TosEoheat -

seal apparatus 1Ghe JrQWRY Ble-prinidd bR ) RisQRHAE K Athb RIPAQEILTRRImatloh Bfifted 8n ANl Yy One
vision system 95, e.g, an.optical character verification systemwth

| ocati on capabi | iy theapftyen lot auf sxpimtiondaty ol PEAdpetiand dredifsiork i @it 2dhe sane
time it checks tRherfdrfted Siolshipk @&ord‘i&@t@@n%ﬁ:ﬁ%@%onﬁ%fs%wﬁ@{ §2Qd 2o arr 12 L
therefore, it is preferably |ocat after e printing s em 94.
| ocating the pr@H&f nf eﬁ?ﬁ%ﬁ‘r‘r’@ﬁ‘e ogkifan éﬁg?‘?ent@' g s %ﬁ#&?’l%ﬁu‘gﬂ%t em 96
inaling in Wi gRet fituting iofl SHeBEH pHating preFéthblP Sk VIRRA ptiligiy) aTkk y@ﬁa{tedconst ant
Lension, the 120 stLalLof BhaSatutehSoh 22,8 B0C i suon csl o o5
embodi ment, by cafiskdllelg) bRantdlekd bék@s.t Rahd prefiraCdnbeBintit, sHdgmtiR Big. 7, a
strip of lidstock 26 is fed off a roll 91 under constant tension through lidstock
buffers 92 in the direction shown by arrow B to the printing system 94, and to the
15 cutting or cutting and perforation system 96 which are located in a line. Preferably,
between these two operations is located a vision system 95 which uses a portion of
the graphics on the lidstock 26 to check the registration of the lidstock. If, when the
strip of lidstock 26 is fed into the printing system 94 and cutting and perforation
‘system:96, the portion of the graphics is not in its proper location, the vision gystem,
20 95 communicates to the control system 99 for the process that the lidstock is not in
the correct location and the control system 99 instructs the lidstock feed rollers 97 to
adjust the position of the lidstock either in the plus or minus direction. By the use of
the vision system 95 the lidstock 26 is continuously checked and automatically
realigned. The vision system 95 can be located before and/or after the printing
25 system 94, and/or within the cutting and perforation system 96, and/or in the heat-
seal apparatus 10. However, in the preferred embodiment, there is only one vision

system 95, e.g., an optical character verification system with location capability, and

it checks the laser printing quality at the same time it checks the registration;



cutting and printing steps and by holding the lidstock until the mandrel 32
contacts the lidstock 26 in the heat-sealing apparatus 10, checking the
registration of the lidstock within or after the heat-sealing apparatus 10
is not necessary, and in the preferred enbodinent is not done. 10 Further,
in the upstream conveyor 12, a conventional inspection systemnmy be used
to ensure that a proper or non-defective | ens has been placed within each
cont ai ner 24WOp2pp4 Ipreferred enmbodi ment, the detect iBSA/US38¥@M28escri bed in
commonly assigned U.S. Patent Application Serial No. 09/187,579 filed
Novenber is 5, 1998, entitled "M ssing Lens Detection System and Method",
VTN- 423, the disclosure of which is hereby fully incorporated by reference,
is upstream of the heat seal apparatus. |f either a conventional inspection
systemor the preferred detection system?s used, if an inproper or
defective |l ens has been placed within container 24, or, for exanple, if no
| ens has been placed within container 24, the carrier 14 20 supporting the
contai ner can be HeEfIGH 15 P‘Sﬂapwelo%%“éle*}?ﬂ‘ﬂ {he| printing sysiem 54 By ]8632‘5‘%)?&% 12)

downst ream of t herihBgRG%énh 0N akt 18 tidihghind Pertirftioasohtdm 66 1 Hlinelh Whitd thd ke,
which is preferably controlled by the conputer for the process acting on

i nformation fromigfeek 294t ek hebrper themaAnf Yrder qstant tersipns (he reetstratign o pt abl e

| ﬁnS- cont ai ni ng Qiﬁﬂl&(ﬁ}%%gﬂ&rﬁﬁon sy&erh bﬁﬁl;ﬁl&ﬁhstré'g@&aﬁ)% i?%b@%ﬁﬁérﬁsﬂﬂgﬁhé_ﬂéveﬁ : nt o
the enpty position |eft t he .renoye carrier before the indivjdual |ens
carriers 54 are ﬁ%\t)bécpr?fﬁrf%l %’g?lhﬂe%\ébéf%g‘@y GPntfoﬁmﬁhtBe %F‘ﬁé 756eda11m§§1|é“enbl y 10.
A device for aut euihd &l griitingdGdpe aihd llsyghmmgmeuddt@nsﬁﬁlhthsmaﬂﬁ%@mcbﬁf&é n US.
Patent No. 5,687,541 to rtin et al., incor ated. herein by. reference. WO
2004/ 026691 PCT/ 6&%@%%7‘2% hegtseqlifk SRRFFHY Po{eﬁ%?fgﬁﬂﬁéﬁﬁ feg{sﬁémﬁé’ztﬂéed mandr el
32drraydco|rrp(rji se mlkiuéc:aklwiﬂijﬂldxi Nﬂeduﬁlﬂem%saﬂmﬁg&amtgﬁ Hlslgmf l(léiie@ary,?andciﬁﬂﬁd’ ol.l ed by
i ndi vi dua ie cylinders 72, eac 0 ich individually applies pressure to
portions of the PF@§?§€?b%ém§%ﬁngﬁbgi ‘ :

10

Further, in the upstream conveyor 12, a conventional inspection system may
be used to ensure that a proper or non-defective lens has been placed within each
container 24. In the preferred embodiment, the detection system described in
commonly assigned U.S. Patent Application Serial No. 09/187,579 filed November

15 5, 1998, entitled “Missing Lens Detection System and Method”, VIN-423, the
disclosure of which is hereby fully incorporated by reference, is upstream of the heat
seal apparatus. If either a conventional inspection system or the preferred detection
system is used, if an improper or defective lens has been placed within container 24,
or, for example, if no lens has been placed within container 24, the carrier 14

20 supporting the container can be removed from the assembly line (i.e., from conveyor
12) downstream of the inspection station by a discarder arm 61 or the like, which is
preferably controlled by the computer for the process acting on information from the
detection system or inspection system. An acceptable lens-containing container ona . .
carrier can then be antomatically:moved into the empty position left by the removed

25 carrier before the individual lens carriers 14 are moved into position before or in the
heat seal assembly 10. A device for automatically inspecting contact lenses is
described in U.S. Patent No. 5,687,541 to Martin et al., incorporated herein by

reference.



s correspondi ng one of the containers 24 housed in the carriers 14. In this
enbodi nent, the cylinders 18 engaged to the correspondi ng platens 16 are
replaced by the die cylinders 72, and the platen 16 nmay be a conventional,
singl e base supporting all of the carriers or a single carrier holding

mul tiple containers to be heat sealed. The pressure in the die cylinders
can be nonitored by one or nore pressure 10 transducers 36 as descri bed
above in conW@eWHWBR6Mith Fig. 2 or Fig. 6 and the coRCIYPI8Y02%34 can be
responsive to receipt of electrical signals fromthe respective transducers
to control the individual die cylinders 72 to maintain the pressure applied
to each of the packages within the predeterm ned range, or if the pressure
is outside a set range the arrays can be tracked for discard. Again, it is
preferable to is hold the lidstock in plad®d over the containers until the
mandrel is noved to the engaging position causing the |idstock to contact
the containers. In another aspect of the invention, there is provided an
enbodi mrent that 20 allows for variances in the heat seal area of a package

by pL ovi di ng _rreanﬁ thlﬁlt aﬁdtﬁe@y\émﬁoﬁﬂ:eﬁt?a:ﬁe Peabd %ﬁﬁ&élamlllsmi)ﬁ cbﬁ%&eggﬂhﬁl e tofthe
pitch or yawin the plastic in.t eat seal . area. .ln the enbodi ments o

the invention de%@“ﬂ‘éﬁyéﬁ?qt‘?dé?e,s 75 Iﬁ%‘g'ﬁéﬁ?mé’h%ﬂ bydﬁ‘g}ilfi‘éf‘m@cy%eﬁggi @fns the
carriers carryi ngftiiichC RaivautBr spguMQessﬁﬂaetormﬂm@Iof thehedstRR6ednd for £f er abl y
conprises one or nore heat seal seal i ng

i es that Ere unt@d on, t he heat
appar at us® and ar EOBSBERINE Pt e AR ek HoBse8 B OF @B dbnt t f8%s. The
containers are |®badigEntiheeylindés 15raiafdalto 0 chifta@pording Platan @b eéplicsd al i gned
with a correspong{n VO 2.04/026q%édECT%U82003/0 0724 -14 heat seal die. In
the enbodi ments pPelf GifsPXndEs & Bedhe BBTRIONRY Pg 2j°gnyerqnek ele: B9se i nt ai n
the surface of thgpeaale all 0fthe ClirRerfidtth stulgl cardied lRtEnghulfifle cqikanictyto B&hdt Whi Ch’

the carrier is noynt exact |, -all.el to each other which wll negatively
i npact the seali$ aaedof Wépsﬁufedétﬂ% By %WecaEgﬁPﬁPWé%%yﬂqgoé%{?d’FW?- shown

in Figures 8 -13 tenicerd d6Ss deddftipdd shodd inag@padcadnl svith @FPra st By, Gnadohe NOr e
conpliant heads. c-glrllt?o]f]es % can be responsive to receipt of electrical signals from the respective
transducers to control the individual die cylinders 72 to maintain the pressure
applied to each of the packages within the predetermined range, or if the pressure is
outside a set range the arrays can be tracked for discard. Again, it is preferable to
15 hold the lidstock in place over the containers until the mandrel is moved to the

engaging position causing the lidstock to contact the containers.

.In another aspect of the invention, there is provided an embodiment that
20 allows for variances in the heat seal area of a package by providing means that allow
the heat seal apparatus to be flexible to the pitch or yaw in the plastic in the heat seal

area.

. Inthe embodiments of the invention described earlier, the heat seal apparatus
25 positions the carriers carrying the containers under the mandrel. The mandrel
preferably comprises one or more heat seal dies that are mounted on the heat sealing
apparatus and are used to seal the lidstock to one or more containers. The containers

are located under the mandrel so that each container is aligned with a corresponding



seal apparatus 100 conprises an upper portion 330 and a | ower portion 290.
The upper portion conprises a heated nmandrel 132. The | ower portion
conprises a conpliant head 291 conprising a platen 116, that all ows each
platen 116 (and therefore the container on each platen) to nove l[imted

di stances preferably in the 10 horizontal, vertical, pitch and yaw
directions so that the surface 233 of the heat seal die 234 that contacts
the |idstock™8*%8¥H cont ai ner and the surface 296 of PEAE§20049284R¢n t hat
carries each container are parallel to one another. This provides for the
nost consistent and reliable sealing of the lidstock to the container. 15
Each conpliant head 291, shown individually in Figure 12, conprises a

pl aten 116 and novenent neans that provides for the novenent of the platen
during use so that the surface of the plal%n and the surface of the sealing
die are aligned and preferably parallel to one another. The novenment neans
as showmn in Figures 10, 11, 12 and 13 is spring 292 on,e,e,%ﬁof which is
preferably attacﬁ%aﬂseéjcﬂl?dntﬂ}?é?mﬁf’%slir%?usg’rdéfcélll’%‘g?‘i}me&?‘efﬁés‘Q fitfee 297 of

the platen 116 oppRSid@e SitBcLotlieinRit seal 80 bRTthé @2 brfiRGRatetMhtdFhit@e Pl at en
116. The spring can he attached to the gl aten (and/or the platfornm via a

boss in the insi G&Ngismemsd exgetly paalishipsachrothen which willaegativgly impset the| di ng,

fasteners, or anyuays diRMAsbEk 1B HRRbSAAE. Ofhe Sfnblddidény sifolsinlih Fighreé He13art .
Al ternative neans that provides novenent of the platen could be a shock,

d
e.g. gas 525 shocRrOVidat hgatssa! epRseatisicAgPRReonp porere complisntheads. Thakeakonpl i ant
head 291 pref er alydayapparh16003RPHEE &n Wpa pattfor3B0 2% 1bwWer'pbitieh 2901 ernet her end of
the spring 292 is attached. _Eacg cogl i alnt C\%?d 291 is preferably
constructed as a"BRSpRFUITFOBRTCS & Beafaq Fpan Z\HOleHHRIBEBSIBE 1S2003/ 020724

-15 conpli ant heaghpRaIHBadI91 icompteimpatplae 116, thaall@asadhplier nemded fromthe

| ower portion of the sealing a t us, ,290 and. repl aced. Each. conpli ant

head 291 is attaét}'?@gor? 650%%58'??3%58’@&@%“’8@@%% FCSé’rﬁi-f’?rgﬁ% Ty screw

293 is aud i ne t hnepdedl, daiidis pheiind $o7 eivectidiato that the @ifaced3B Yi b Bent st.abd  t O

pre-10ad the sprifng. | Date lGed B BORL 8% ach IS RL WlFlne JESRIRELAN head 1o
platen that carries each container are parallel to one another. This provides for the

most consistent and reliable sealing of the lidstock to the container.

15 Each compliant head 291, shown individually in Figure 12, comprises a
platen 116 and movement means that provides for the movement of the platen
during use so that the surface of the platen and the surface of the sealing die are
aligned and preferably parallel to one another. The movement means as shown in

-Figures 10, 11, 12 and 13 is a spring 292 one ‘end of which is preferably attached to

20 the platen 116, preferably at the surface 297 of the platen 116 opposite the carrier
contacting surface 296 of the platen 116. The spring can be attached to the platen
(and/or the platform) via a boss in the inside diameter at the ends of the springs, or
by welding, fasteners, or any way known to a persons of ordinary skill in the art.
Alternative means that provides movement of the platen could be a shock, e.g. gas

25 shock, and a ball bearing to support the platen. The compliant head 291 preferably
also comprises a platform 294 to which the other end of the spring 292 is attached.
Each compliant head 291 is preferably constructed as a separate part so that if a



calibrated such that for a given conpression distance (preferably 2 mm) the
desired force is achieved (preferably 400 -500 | bs dependi ng upon the shape
of the package.) The spring 292 nust be designed so that it is inits
elastic range within the io required deflection. This wll typically yield
mllions of cycles before failure. The conpliant head 291 preferably
further conprises neans to hold the spring in a conpressed state. The neans
to mai ntain MYy in a conpressed state conpri seRCTISRWFO074s 301 t hat
are attached to side supports 300. The side is supports are |ocated on
opposite sides of each conpliant head 291 and attached to support 291. The
lips 301 constrain the platens 116 and define the maxi num vertical position
of the platens (the conpliant head), and with the support 299 are neans to
mai ntain the spring under constant conpreddion. Wien the conpliant head is
nounted onto the support and between the side supports, preferably the
spring is 20 under a conpression force. In the preferred enbodi nent as
shown in nore detcampligohhaa ygsrgorigdefichive ihepgicpsily he regop ¢rbirom the iETF Pestion he
platen by the verdrieatalifnPppalfs b in@teplab. . spring, novenent of the platen
can be any direction; however additional neans to limt this 25 novenent are
preferably provided. In the preferred enbodi nent, as shown in Figure 13,
the nmeans to linmit thgadARYGHEALhead 21tiHRtabHedFo 3RpporEIVd v Ry 298r e pins 303
that are attached to or are part of side supports 300 that are received into
%%h‘sbﬁ%ﬁt

one or nbre sl otkEefaRbly seieve thrgaded gdjustiaent sqreipfhatds prsfesgbilsowssdor t 300
has a pin 303 VIO:2pR46A2RAEnGH:dI5200RE0 20 e, ThEcdrilianaeku ol aten 116, and

each platen 116 has tw sl ots 304 on opposite sides. t receive the pins
303. The pins 3032HHeedugh thatfore gy camprasiiop disiansedpyetorblyg mingfhe degfredt i p back

and forth, and t Qo @khibvell tpréardbly k@500 Ibilddseiingibn thBehapk st of the
conpliant head carrying _a container is in Qre surilzed contact with a

|i dst ock and t he ReckegsF Thespong2igmuysthe dedigned so.thpt 1tjs in i-glpstiq gugeythindhe and

t heref or gy t he contqire€defRédn. Thid SAIDGHcAYH e Hillloas bhsclpd ke Bilulehe surface
233 of the heat seal die 234. As shown

The compliant head 291 preferably further comprises means to hold the
spring in a compressed state. The means to maintain the spring in a compressed
state comprises upper lips 301 that are attached to side supports 300. The side

15 supports are located on opposite sides of each compliant head 291 and attached to
support 291. The lips 301 constrain the platens 116 and define the maximum
vertical position of the platens (the compliant head), and with the support 299 are
means to maintain the spring under constant compression. When the compliant head
is mounted onto the support and between the side supports, preferably the spring is

20 under a compression force.

In the preferred embodiment as shown in more detail in Figure 13, in
addition to the movement of the platen by the vertical compression of the spring,
movement of the platen can be any direction; however additional means to limit this

25 movement are preferably provided. In the preferred embodiment, as shown in
Figure 13, the means to limit the movement are the lips 301, and one or more pins
303 that are attached to or are part of side supports 300 that are received into one or

more slots 304 in each platen 116,. As shown each side support 300 has a pin 303



the platen 116 and the contacting surface 233 of the heat seal dies 234 can
be up to O0.3mmfromparallel prior to contact, and when in contact the
conpliant head will allow the platen to nove in an angular direction to
provi de for planar alignment of 10 surfaces 296 and 233during the process
of heat seal. The preferred mandrel is a heat seal die block 101 as shown in
Figure 14. The heat seal die block 101 conprises heat seal dies 234 that
conprise a rAPMWA%PMa 105 the surface 233 of whi ch R¢EHS?08302884 cont act s,
heats, and presses the lidstock is against and into the sealing flange 39
which is preferably a raised area on the surface of the container 24. As
shown in Figure 14, the raised circular area 105 is useful to adhere

| idstock 26 to a round sealing flange 39, S|mlar to the one shown in Figure
3. Wen the conpliant heads are assenbl ed!® is preferred that the springs
are. 20 used within their working elastic regi on and the springs can be
designed to be repeatable in force for i ven dj stance. n in use, the
platen will be cdnsrdalaler 115 apd Plﬂegtlhqil@gtw"c%@? q4d1né’Pp‘isﬁ%Sl Et®w can be
used tEO ﬁdl ust th&e@é&:egaﬁbw H‘B@pmf]mlaﬁkgslétmodaréé’@dft@ﬂlbgz theplaters@srent i s
nmet. Each spring | al | t in this t e the me conpression
force and provi dé& P?’ af“é]%é‘gtaé‘ F@‘Hﬁhﬁé‘ﬁ%{\a ’ B‘?"SgWﬁ teeplﬁFIé‘Péger ed enbodi nent
SEovvn in Figures c&nﬁﬁd’c}%adéah@mkg@w{taxmistmﬁxlassaﬁ&dc@ﬂﬁpﬁvltﬁ&ﬂ%ﬁd’bﬁai@tﬁ&s to nove
t he upper portion nt o t cont ai ner
bet ween the pl at éW ag%ﬁéheﬁ]g% F?‘E?f@gi © ﬁetaf‘f"él& .........
................ hds(;&\%a caROrd ﬁZlﬁagﬂahe Bﬁﬂié !uﬁZ&OBB GE&Z Reéht sealldie zzeinbmsidhmt the
upper portion co e provjded wit ans_1aq ortlon into
Contact wi tht he et 1w Ghconketpiae 2118 trciertotal diss BEETRBT® B 11 | 335
t hat operates on ot3hmﬁmpaame1&%td@ntmty&dadhlenﬁaic)ontaammlcbmplianhmdszﬂrrount ed on
the support upwards._in ontact wt 1e mandrel. %2 of the u er portion

330. The s |ift 34%vMgPlt en SO A ar SR108 (RIPYide oF planar alignmehot oy ' nder
preferably a pneutrices296 and 233during the process of heat seal.

The preferred mandrel is a heat seal die block 101 as shown in Figure 14.
The heat seal die block 101 comprises heat seal dies 234 that comprise a raised area
105 the surface 233 of which when in use, contacts, heats, and presses the lidstock
15 against and into the sealing flange 39 which is preferably a raised area on the surface
of the container 24. As shown in Figure 14, the raised circular area 105 is useful to
adhere lidstock 26 to a round sealing flange 39, similar to the one shown in Figure 3.

When the compliant heads are assembled, it is preferred that the springs are
20 used within their working elastic region and the springs can be designed to be
repeatable in force for a given distance. When in use, the platen will be compressed
aknown distance; therefore, the screw can be used to adjust the preload on the
spring until the force requirement is met. Each spring is calibrated in this way to
provide the same compression force and provide for repeatable deflection.
25
In the preferred embodiment shown in Figures 8 and 9, the lower portion 290
comprises the means to move the upper portion and the compliant head into contact

with the container between the platen and the heat seal dies 234. In an alternative



cylinder, nore preferably an air cylinder, nost preferably an air cylinder
having a |arge bore. The upper portion is attached to stationary frane 295.
The |l ower portion 290 is also attached to the same franme 295. The conpli ant
head is novably attached via the lift 335 to the franme 295. The conpli ant
head noves vertically when noved to by the Ilift 335. The lift is attached to
the conpliant head by bolting the Iift to the support 299. In operation,

t he conpl i anVORYAB26Hr ryi ng the containers is noved byPOTRIS2003/420724 nt o
contact with the mandrel. Preferably the conpliant head is overdriven to a
dead is stop at a point that will force the springs to be conpressed a
requi red di stance, approximately 1-2 mm In this way mnor fluctuations in
the lift's pressure will not detrinmentally inpact the seal of the |idstock
to the container. Therefore, if the lift-1%5 brought to a stop short of the
lift's driving limt, the springs in the conpliance head are conpressed the
requi red distance against the manifold, and any force in excess 20 of that
requi red by the spbodigent theuprer partignropidhe groyided With Mead tasmeys tha yprethi s way we
have a finely cmgﬁeﬁ i_nf'odcoaeaa“ﬁﬁlmehsﬁ&?gmw&seshem%sfaéah@g&sﬁg@uﬁ mai n
driving force ich is very robust (the lift, a cylinder) which drives the
cal i brated f or ce 33bthpiroperatenr the aippett 39849 mpysrpll sixcompliang bgads mayntedionéhe t he

Springs are conDignsstywddin® Sild A e iRANE 1920 BEGH-ANR hemel ves
y

{6
hori zontal Iy, vertica and in the pitch and yaw 25 directions to be

paral | el %0 the H83a%elg. ahpdrawlicor preymeticdi- g T cyndenyaefprgbly appimatihd  t he

pl ane of the healysfal miieGrotirhtly BE:iRAfiRlch SlosiQrerdhiil 85 aiPYheS Savillan 2 degr ees
from parallel. V%)ZOO?YS %691 %(Tf%§2083/8§3?54 ij,18 fﬁis en%o Iment is an

i mprovenent over lagrdbosy Hde uenehRRITiGRdhatached dn-gigligpary frame, 2%y The lowerpAriondual

conpl i ance in nubbe RhRo kRl BO SameRidei208! The colPlidn? Rl & rthdvabl} BiEhcha@angul ar |y
in the pitch and yaw directions. Another benefit is that maintenance is

sinplified by dedirdbedifhipsinie fampeP- Jhe ponppliant headmoveg yariicaife when mpyed
somet i meg, have 5yl @iehitr3gs ofheI Ak GtaOked Veihi BdheshiantinBad?dy Holtih@ MBS tHe€. However,

t he conpliant heads of
support 299.

In operation, the compliant head carrying the containers is moved by the lift

into contact with the mandrel. Preferably the compliant head is overdriven to a dead

15 stop at a point that will force the springs to be compressed a required distance,
approximately 1-2 mm. In this way minor fluctuations in the lift’s pressure will not
detrimentally impact the seal of the lidstock to the container. Therefore, if the lift is
brought to a stop short of the lift’s driving limit, the springs in the compliance head
are compressed the required distance against the manifold, and any force in excess

20 of that required by the springs would be absorbed by the dead stop. In this way we
have a finely controlled and calibrated force (the springs) and a main driving force
which is very robust (thelift, a cylinder) which drives the calibrated force to its
calibrated position. At the point at which the springs are compressed, the compliant
heads can each adjust themselves horizontally, vertically and in the pitch and yaw

25 directions to be parallel to the mandrel. In this way the plane of the container and
the plane of the heat seal die will be parallel or differ by less than 2 degrees from
parallel.



this invention can be used in the previously described enbodi nents havi ng
multiple lifts to provide additional conpliance to those enbodi nents. The
conpliant heads described and shown herein could be attached to individual
lifts, instead of to a support and a single lift as described above. 10
Further, the conpliant head could be used as the mandrel w th individual
heat seal dies attached to each conpliant head i nstead of individual platens
as descri be¥O2MWOBRYWn above. Either the upper or | ovRET/GS008902018 or bot h
portions of the heat sealing apparatus could be noved by one or nore lifts
(and individual lifts 15 for each heat seal die, if desired) as described
above to overdrive the springs in the conpliant head to provide proper

al i gnnent of the heat seal dies and the platens (containers). In this
enbodinent it is preferred to use high-prtssure to yield nuch faster 20
seal times, inproved seal integrity, and m nimal skinning (a negative
condition apparent when opening a primary package | eaving the plastic
substrate of the foi | Thinembedimsntis & Ipravemsat ever thsthenembodimegisybepaiexdage. The

force is preferalyy;de ﬁ&bﬁﬁﬂwﬁ&m&%@mhﬁﬁ}e BB BIOVHLIF TR0, il S

invention is the provision of an inproved heat séal die that provides
i nproved t her nal aegviarldn e pilchiaed yawditsctinadt Arather benefit ip that agintenancadat i on

nmaintains its te@H@hﬁ&&%ﬁe&@isiﬁg@ﬂe%ﬁb&%fﬁﬁ@oﬂaﬁmﬁfd% UiicH B aR8R&vd O
heat-seal the lidstock to the container at all times, even ust after a

heat - seald ng st epaluperpisss opwRpEs moEaoessey) Hospeys thyzomplent bepds of of er r ed

enbodi ment this ttlﬁé"ﬂ%rﬁ&ﬂléaﬁbb ﬁseaﬁﬂﬁ%msgl dsc2B8r etdGimehid h@@ﬁé xhﬁﬁ le
enbodi ments, there was a %u ime of greater than 3 seconds etmeen seal i ng
¢

packages to pr ovﬂ’@ét"tﬂf‘ﬁ'@defaé Ur”}bcoﬁ@!i%m% tohosg F’@b‘tdﬂmﬁ%frh& gorerdiant beadsper at ur e

necessary for heglrisRahi §wn h&eidb@dTY atlashed RLHENILal 1iRE idsREd b6 tHE, nOre
conductive materials s were used for. the heat seal die; however, the

conduct i ve mater |sgnp§ﬂa?dea%%&elr%as\¢éscama ove.
10

Further, the compliant head could be used as the mandrel with individual
" heat seal dies attached to each compliant head instead of individual platens as
described and shown above. Either the upper or lower portions or both portions of
the heat sealing apparatus could be moved by one or more lifts (and individual lifts
15 for each heat seal die, if desired) as described above to overdrive the springs in the
compliant head to provide proper alignment of the heat seal dies and the platens

(containers).

In this embodiment it is preferred to use high-pressure to yield much faster
20 seal times, improved seal integrity, and minimal skinning (a negative condition
apparent when opening a primary package leaving the plastic substrate of the foil
attached to some extent on the primary package. The force is preferably greater than
350 Ibs.

25 Another aspect of this invention is the provision of an improved heat seal die
that provides improved thermal characteristics. The heat seal die of this invention
maintains its temperature very close to the temperature necessary to heat-seal the

lidstock to the container at all times, even just after a heat-sealing step. In the



easily damaged. In this invention, an advanced wafer heater that has very
hi gh wattage (devel oped and marketed by Tayco Engi neering for use in the
aerospace industry) is is used to heat the heat seal dies. By using direct
application of the wattage needed to seal the package rather than the

t hermal nonmentum of the the, the heat seal dies are nmmintained at the
necessary tenperature, and the lag tinme for the heater to increase the

t enper at ure WP 2PHE2RUat seal die is decreased signifi @&AUSP03/0T26ss t han 1
second. Additionally, because the heater is so efficient, it allows for the
use of a heat seal die is material that is best suited for a manufacturing
environnent, that is stainless steel, nore preferably hardened stainless
steel. The stainless steel die is very durable. The inproved heater also
overcones the negative inpact that energy!Ss cking has on the heat seal when
the lidstock that is heat sealed conprises a foil 20 layer. Wen the shape
of the lidstock having a foil |layer is not equal on all sides  surrounding

the shape of t he Préated sphedingsnd thistemperature 5 3pRremaielyi0fig*Bkalr Hlicheat from

the heat seal di @mBydiknB®s, kefiSiaee lag M08 glRREN BN I sScomtistiebrbed¥@YnghEr € there is
nore foil, causing the resulthﬁgieal of. the lidstock to the container to

be "lighter" whePackagsspsarayids tine fethe heghscal (iR bept iR\ terppsrajire peressarys
invention to cong&nsatseatin@r Td dtefpt t8 Gedrdase REGK A6, s chra@sivemalegsls t 0 provi de
i i whi ch has resulted .in

sufficient seal on the side with nore foi

over - seald ng t he Y&FrdBeHhfor \Eii‘e P‘?E%ea]f‘ggp‘?wef’ » the gepduetiyg materigls aigiexRresiveandn

ski nni ng and ot hegsiklidghthagedll ti es when openi ng packages. WO 2004/ 026691

PCT/ US20031 020724 -20 To overcome this problem the heat seal dies can be
nodified to even out the energy by providing an extra thernmal mass to the
heat seal die in the mrtEamvetioh A advafat waRbheatdt BatHagavervhigh weigtact t he

| i dstock where there is a greater anmount.of .fail to  wck the heat. away from
the heat seal di 2&6"?181’e&é‘?‘é‘?‘ﬁ‘?‘ﬁﬁ&ﬂ’o%yﬁ‘ilﬁﬁum??rd‘%’r“éjiﬁ FEospace H‘d’t‘%gﬁeat yseal
die, theieffici enssd toheat the héneschinties( By yisih@diteer applicatich dfiite vedtagsteedt td O |

(available to wick feat avay,{romi(fie. heal, seal Jushonnd Lig.ahea of the

maintained at the necessary temperature, and the lag time for the heater to increase

the temperature of the heat seal die is decreased significantly to less than 1 second.

Additionally, because the heater is so efficient, it allows for the use of a heat seal die
15 material that is best suited for a manufacturing environment, that is stainless steel,

mo.re preferably hardened stainless steel. The stainless steel die is very durable.

The improved heater also overcomes the negative impact that energy
© wicking has.on the heat seal when the lidstock that is heat sealed comprises. a foil

20 ‘layer. When the shape of the lidstock having a foil layer is not equal on all sides
surrounding the shape of the heat seal die there is uneven wicking away of heat from
the heat seal die by the lidstock. More energy is wicked away where there is more
foil, causing the resulting seal of the lidstock to the container to be “lighter” where
substantial heat was wicked away. Prior to this invention to compensate for this,

25 the package has been sealed to provide sufficient seal on the side with more foil
which has resulted in over-sealing the side with less foil. This has caused problems

with skinning and other difficulties when opening packages.



that the heat seal die wll contact, and the thermal conductivity of the
heat seal die nmaterial and foil nust be considered. Figure 14 shows the
t hermal nmass 407 useful for providing nore energy fromthe heater (not
shown) into the side 408 of the heat 10 seal die 234 that contacts the
| idstock with a bigger area of foil available to wick the energy fromthe
heat seal die which results in an even seal of the lidstock to the
cont ai ner. HYP2MYOH8¥cri bed the presently preferred ex@HJISE03/028Rbodi ments of
an 1is apparatus for automatically packagi ng contact | enses in accordance
with the present invention, and related inventions, it is believed that
ot her nodifications, variations and changes wll be suggested to those
skilled in the art in view of the teachings set forth herein. It is,
therefore, to be understood that all such?fodifications, variations, and
changes are believed to fall within the scope of the: present invention as
defined 20 by the appended clains. 21 WHAT IS CLAINED IS: 1. An
appar atus for packagi E@OYF&?E“&EE'PSP@W%&h%aﬁeﬂldﬁﬁ&W@W@%ﬁeﬁl&ﬁ"%?w%ns
containers, eachngepb@hBANng &V tharmif 6R%Se the hek dal Aginlthah@s opfagut sai d
recess, and a contact lens w thin ﬂgﬂ%& recess, a plurality of said

r

cont ai ners bei ng hsgigrat gieithat will qqntag ok wheredherg is@igratsramonnt of ook to form
a set of packageswiciolb Beab PRy RdiiiGe BaigRilids. MY deRmih@lcW mbdh ndhsé @\WRSvideOr t i on of
t he apparatus, said %Iaten,conprlsln conpljant head  that is _conpliant in
more than®one di ri@feibeat seebdip. dheptligieryof i hepier(apy he%ﬁgp@fiﬁeﬁﬁ’oémﬁffﬂﬂal ity of
carriers; a plurahvailblob vlisheiay G ekt sead dieflar6iahid fileRkda o thle MdstéBRV abl e

Wi thin said apparatus_onto, _sai urality of said platens, such that each

said p .
of said carriers ha tebes sealidigwilkcontactand the fhermalcopductivity;of ths heat sgabdie 5 i ngl e
one of said cont ghdi@fabandGbiNgudBelEtnsifered) Figusd 1IGhewOBEtheimabRAhd 40Phigefur S t O

provide a plurality of said contajners, |ocated adjacent .to one apother, each
carrier adapted t{8fPreAdipg MRy SneIey }Eoné@ﬁpgﬁt‘?ﬁzq",ts Wpiﬂ?ttg%ﬂ%‘ier@géﬁ'\'}%ﬂ?ahg system
for plachfig | i dstseslldic®38 thabcopiatts fuk lillgfock iwith aibikgErQRdadif foflfaSailable to wick the

energy from the heat seal die which results in an even seal of the lidstock to the

container.,

Having described the presently preferred exemplary embodiments of an
15 apparatus for automatically packaging contact lenses in accordance with the present
invention, and related inventions, it is believed that other modifications, variations
and changes will be suggested to those skilled in the art in view of the teachings set
forth herein. It is, therefore, to be understood that all such modifications, variations,
and changes are believed to fall within the scope of the present invention as defined
20 by the appended claims.



and a plurality of lifts; a plurality of novable mandrel s di sposed above
said platen; each of said mandrels being individually supported by one of
said lifts; and such that each of said carriers is |ocated below each of
said mandrels; whereby pressure is appli-€d +o0 said lidstock and said flange
of said each container between said mandrels and said platen by said
plurality efgATIETEQINEDaGse said lidstock to said container. 2. The

appar at us according to clain11 mherein sai d Iidstock has a thickness and

said contgqiner pl 3?) tuﬁ' ot itk AQEES %Qh@%fdc Wl&lssco‘ﬁfa
sel ecti vel acrﬂDco ?}1 é) éj Q&It S ‘aSHeEéSQ“an%“ !\%&Q%%

Jifag tfﬁl
| ower posi %‘F i

said | over Hﬁa@gr‘%@% & ? %aﬁ 58 ﬁa nsaf za% 5?63 i P pafli, b 2 ogfighots
platen is PREliodeEn @is ﬁmﬁ‘§F§§ HAPRATANS CPEMR @HSy the respective lifts,
thereby conpendaatefyint loviespertinncel BF pPPRAENRYD 83l .mat@ﬁéomﬁrlélnawnuﬁlagtahf‘@
cont ai ner s thahéh comepliahi inkmerssharpénesdirettiph.dgidoplktenpcamblerad supparting a alusalitatod
seal is focaedrsbet ween said |idstock and each of said containers. 3. The
appar at us accor diphgality ofldadicetd carkierst betd capieRrbesigmosatide esdthin said appesatuc erito
bei ng conggaipagalit) oFaaid pldtérsssuchnBatfedl Hdaidbreriers is Siduisked ofitasesieplive one of
pressure Qg MAedsONSRALRER IMshidl ddntathe BI8E BI0UhREGn'Aei88e ofS ofl €Li@LatiRRdo DY

sai d press o%l&er @191%1 % Qf sdld ¢ ﬁ%n@ﬂggéa‘%#ﬁirﬁ&ﬁp{o%&%nbﬁle?lé”i dl'f'\:élél\sé?o a@éa gai d

mandr el |s @% eSm conlEeAppar at us erein sa
maneuvering s P conprise nnent CIIOﬂ stem
havi ng meags foP?’?ﬁtggl&frﬁae'f‘ﬁémﬁPyﬁ?méﬁraﬁﬁ‘flg}g bﬁ&o@%‘?‘% @ p&%‘?h@' SAt CfOBFal
si mul t aneod@8%y checking for registration of said |lidstock within said
appar at us baseda@frelify afdiglsti on of said print. 6. The apparatus of claim b5,
wherein sai d |i dgtlwektynefhmoevahle mpndyels disposgdiabeve sadmpatereench qirsaisk inaggdrels
syst em and being tmdividgalsyatpportedibeord of sad iftd; iadd suwahkthatseatle df $aidwamiersab locatedder
t ensi on i nbelosedadh pf said hagdekst em and said cutting system and said version
al i gnment whereby pressure is applied to said lidstock and said flange of said each container
between said mandrels and said platen by said plurality of lifts to adhere said lidstock to said
container.

2. The apparatus according to claim 1, wherein said lidstock has a thickness and said
container has a thickness, and further wherein said mandrels are selectively moveable
between a retracted upper position and an engaged lower position to seal said lidstock to said
containers, and wherein in said lower position, a pressure applied by said mandrels against
said platen is maintained within a predetermined range by the respective lifts, thereby
compensating for tolerance differences in the thickness of said containers and the thickness
of said lidstock to ensure that an adequate seal is formed between said lidstock and each of
said containers.

3. The apparatus according to claim 1, further comprising a pressure transducer being
connected to said lifts, and further wherein said lifts apply pressure to said containers within
a predetermined range, as determined by said pressure transducer.

4. The apparatus according to claim 1 wherein said mandrel is heated.
S. The apparatus of claim 1, wherein said lidstock maneuvering system further
comprises:

a vision alignment inspection system having means for checking the print quality on
said lidstock and for simultaneously checking for registration of said lidstock within said
apparatus based on the location of said print.

6. The apparatus of claim 5, wherein said lidstock maneuvering system further
comprises a printing system and a cutting system, wherein said lidstock is fed from a roll
under tension into said printing system and said cutting system, and said version alignment
inspection system is located after said printing system.



i nspection systemis located after said printing system -22- 7. The
apparatus of claim5, wherein said |idstock maneuvering system further
conprises a printing systemand a cutting system wherein said lidstock is
fed froma roll under tension into said2324inting systemand said cutting
system and said alignment inspection systemis |ocated between said
printing syst emrﬁ@daﬁﬁtd%scwt ¢1RGh SY,S viBReirB sailin €idspIar Bhnttivefing | sH5t@nd further
further cogphhid AriftRl syaRa aﬁ@ﬁ%ruﬁtﬂgssystefﬁﬁrﬂe@elﬁ%@ St ROEd ifom a roll
gregggglt cal 'uXde?Q%Hsfo‘ﬁ h&,dsaﬂ{ ﬂu@«; Et j‘if a\ m%rie)% SRPGH mg%ﬁarﬁgirﬁge&l
The apparth; ste%g%ssl%faglédmﬁ’%w% § %I ng syé[1 yS§e ocat ed after said

printing yste 10. The aratus. of claim2, rein said |lidstock is
held in po§.t.oﬁhwpg%.aal5|<?afp @?@&k‘? tes RoBHIT %?ﬂ?@ﬁ%%@ﬁ%a Citih &Rl s

and sai d phgsteek isrmpehagicpldy geniemlted acf@hﬁ%létVém%th]éBnm‘if’(ﬂélﬂWékﬂonﬁ}’Stth@ prevent
appar at us auwogidirattpntad seiddidsiork impaid be¢at seadiappasatipl | ant head is conpliant in
the wvertical and horizontal directions. 12. The apparatus according to
claim 1, wherei Theapparasmifickiin Giesaktrein sapinitiign bystem tif éocafeidt after aaid praasting
directionssysieqa. The apparatus according to claim1, wherein each of said
pl at ens corrprl ses a heat seal die, said heat seal die conprises a wafer
heater cap 8' e qhel ag SIrQ1diRe, L e RREhALH fddek KRG bosiBA b§lisEididstbeR
lag tine Omang&\;érl%g ystem mBetPE said mandrels and said platen until said mandrel contacts said
lidstock.

11.  The apparatus according to claim 1, wherein said compliant head is compliant in the
vertical and horizontal directions.

12.  The apparatus according to claim 1, wherein said compliant head is compliant in the
pitch and yaw directions.

13.  The apparatus according to claim 1, wherein each of said platens comprises a heat
seal die, said heat seal die comprises a wafer heater capable of increasing the temperature of
the heat seal die with a lag time of less than 1 second.





