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DEVI CES AND PROCESSES FOR PERFORM NG DEGASSI NG
OPERATIONS Field of the Invention The invention

woeb@emigeneral |y to contact | enses and ot her POTWSAD6/034228

that require a substantially oxygen-free environnent

durin cture, t he invention

el ar DERALRAANb RS BALEOR PRRFORUIS S R CsisiNG

pi eces and ot her objects used in the nanufacture of

such products fromthe a@RERATEONSr onnent, so that

t he objects can be rendered substantially free of

oxygen. Background of the Invention Soft contact

| enses are typically forned using a two-piece nold
conposed of a front nold half and a back nold half.

The front and back nD|ﬁ“m@hyﬁéIﬂ§&uﬁﬁ§ltlOned so that
they are spaced apart |n predetern1ned relatlonshlp

A non rlc terial u mis i oduc .
the od e ibiERBBRTIHE sondimly it ionis el T RSt requie
nmononeric material, upon curing, fornms the contact
pSRBStantiadly PR pERn- oy Hermens | dyring masyfagiuge. cMerd pautiadarly the
shape the lens in a particular manner, so that the
iereatipnsd@ssosicojees aml prpeasgesfon ieslatiin@tnolﬂ pidess@and other objects
desired vision correction in the end user. The curing

Qfed AQhRARMBELFe TRLEK p@hu¢t§frbﬁnh9 bin®fent ShViRAmRLE §@f}&€the
of oxygen. Hence, soft” contact |enses are typica

PRRELZ6A L Fencka SRSl P BRESE b8l can”per moat Iea: 2

t he plastlc material fromwhich the front and back
curves are formed, if the front and back nold hal ves
are exposed to air. The oxygen needs to be renoved
fromthe front and back nold hal vesprior to use. The
process by which thdBaskgpemdicf theboreations comonl y
known as

Soft contact lenses are typically formed using a two-piece mold composed of a

front mold half and a back mold half. The front and back mold halves are positioned so
that they are spaced apart in a predetermined relationship. A monomeric material in
liquid form is introduced in the gap between the front and back mold halves. The
monomeric material, upon curing, forms the contact lens. The front and back mold
halves are configured to shape the lens in a particular manner, so that the lens possesses
optical properties that produce a desired vision correction in the end user.

The curing of the monomeric material is inhibited in the presence of oxygen.
Hence, soft contact lenses are typically manufactured in an environment that is
substantially free of oxygen. In addition, oxygen can permeate into the plastic material
from which the front and back curves are formed, if the front and back mold halves are

exposed to air. The oxygen needs to be removed from the front and back mold halves
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"degassing." Front and back nold halves are typically
manuf actured by injection nolding. The front and back

wouba/az3ves are usual ly produced in batches, BCTIUSE®E/034228

with each | ot corresponding to a | ens shape providing

a_ particular visiqn correction. The |ots may be stored
DLl Yok dPaetasps DY kick thecugesn SASRAE: Soernbknown as
process. The lots of front and back curves are usually
edegasengt o t he anbi ent environment during storage.

Hence, each | ot needs to be degassed prior to use.

Degas $irorg ané backmimoid falpey dre typeedllp ynaphfacivig! by@jdefiefnolding.
and back nold halves in a vacuum chanber, and

ﬁ[!lh@jfﬁﬁt hftObdch ‘i"ncflﬁ atvedstd u 1:§r pROHUEES i l?at&leﬁ,?@rrqgtjs,vﬂtl)/ each lot

i gh vacuum such as one Torr “or greater,

%élggsg)glg(ﬁigg Eog {i Legltsj I%{lﬁ)g gjﬁ(fajvﬁ‘?i?ﬁ g%gicggg\&\ﬁéo\éecoﬁ%g{igﬂ. The lots may be
di sadvant agepus because additional |ots cannot be

stosekafter manpiactise ot resdedbisrthopradaetion pieesse.upt i ng any
ongoi ng degassi ng operations. Interrupting a degassing

oper aflihefothef rom andiptletirees ars uslally expased so thatagmient
restarting the degassing operation fromthe begi nning.

e vieehmeiy Uiy @otMas UHBAChSHER %tsnee@sat%tbe\’&egzkhs@& b&R480ke.
start-up and operating costs, may be needed to conduct

SRRSSIEIRCRECIN AR AR By BUARL T Ao B LB ep =

tenporarily stored in njtrogenfilled containers until
aSRE R and uhietieche (TP PEs eIyt ioA BRcly high vacuum,
typi cal | %“ | ose nitrogen through | eakage and additi onal

Avchr asan Tosyorgeeatert for b oral opgeidipedod sudheasieigho i ereher homns.

a continuous basis. The nitrogen supply line

assoc Drgedingiusihgeacbngs Rh@hba cah be HﬁH@Jdniﬁfgﬁ&kémeﬁgjsE Qdditional
the container using relatively expensive fittings.

lots cannot be placed in the vacuum chamber without interrupting any ongoing

degassing operations. Interrupting a degassing operation before completion usually
necessitates restarting the degassing operation from the beginning. Hence, multiple
vacuum chambers, each with attendant start-up and operating costs, may be needed to
conduct degassing operations on a substantially continuous basis.

The degassed front and back mold halves may be temporarily stored in nitrogen-
filled containers until needed on the production line. These containers typically lose
nitrogen through leakage and additional nitrogen may need to be supplied to each
container on a continuous basis. The nitrogen supply line associated with each
container is usually coupled to the container using relatively expensive fittings.
Moreover, it can be difficult or impossible to determine whether an adequate nitrogen

charge is being maintained in the container during storage.
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Moreover, it can be difficult or inpossible to
det erm ne whet her an adequate nitrogen charge is being

waorbetiiazazed i n the container during PCT/US2006/034228

st orage. Consequently, a need exists for a device and a

met hod_for degassing front and back nold hal ves on a

subst &ransequeptly amepdhenists ferasdeyiceand afmaethed foridagpssing front and
degassed front and back nold halves in a

dack meld kaivdswa asmbstetitidliyaontinuiugibads, ahl Eopedrant thalegdassed front
the front and back nold hal ves to be exposed to

%M 86k mBId Blivddes § EbdRlekRbi v midier MapWiigizes thd fifential for the
drawings: Fig. 1 is a perspective view of a cani ster

E‘ﬁ%‘i PP RS &ﬁ%g{veg toq?eegeai)gger&qg %ﬁ(ﬁ%% mol d pi eces; Fig.

1's 24 E1 098 sect Pona area deS|gnated "B
in Fig. 1, taken along the line "A-A" of Fig. 1, Fig.

3|sarragn|f|edvew f the, ar pated "C' in
Fig. 2; Fig. 4is 5?“6@@’8“;93%?)@6? PESyi ew of a

I|d a menbr ane, and a plate of the canister shown in
gh;:drawmgsru g. 5is a cross-sectional, assenbl ed view
of the Iid, nenbrane, and plate shown in Fig. 4, taken

t hr oughgtihie al pefiectVeDiewbf fidhistér thitctas Bevkditodepa dndGtbre
of a needl e injector being inserted through the lid,

%!}g. and plate; Fig. 6 is a perspective view of a
secoﬁ) end portion, and a first and second plate of

the cani sfer shown i 001 ,.7.0s. a

cr ossﬁ%‘g %S&r?é‘?ssé?%w&}f“ é’f ﬁ@é‘ﬁ?at[a‘? été UhBign1itpken along
Fig 5, [0002] Fig. 8 is atop perspect|ve view of a

(hg ling “AnstoidEs lbe used in connection

Fig. 3 is a magnified view of the area designated “C” in Fig. 2;

Fig. 4 is an exploded perspective view of a lid, a membrane, and a plate of the
canister shown in Figs. 1-3;

Fig. 5 is a cross-sectional, assembled view of the lid, membrane, and plate
shown in Fig. 4, taken through the line “D-D” of Fig. 4 and showing a portion of a
needle injector being inserted through the lid, membrane, and plate;

Fig. 6 is a perspective view of a second end portion, and a first and second plate
of the canister shown in Figs. 1-5;
[0001] Fig. 7 is a cross-sectional view of the needle injector shown in Fig 5;
[0002] Fig. 8 is a top perspective view of a pallet that can be used in connection
with the canister shown in Figs. 1-6, with eight front or back mold halves placed
thereon in preparation for inserting the pallet and front or back mold halves into the

canister shown in Figs. 1-6;
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with the canister shown in Figs. 1-6, with eight front
or back nold hal ves placed thereon in preparation for

wonsewEre2azg the pallet and front or back nol d haCves2006/034228

into the canister shown in Figs. 1-6;Fig. 9is a
botto?ﬁé)g,r.sp%gt ive view of ,.the_pallet and front or

back N d hAIPORAMPEBRECHVE VigYyOf i@e padles and droptorpack gold halves
perspective view of a glove box mated with two

skown inefig. &f the type shown in Figs. 1-6; Fig. 11 is a
bott om perspective view of the glove box and canisters

shown Figh 16iiga tobierdpe@iveldew f & ghive®oX in@iedOWith Ko canisters of the
cani ster shown in Figs. 1-6, depicting a stack of

|sgbwn 9l Flle; kype shown in Figs. 8 and 9 being
Ih?gdsed inntogg'r Irs’ermved fromthe canister; Fig. 13 is a

front _vi .of referred enbodi pent of a system for .
conaubit] i5ebiubh B SiEraTitgne B8 Hloye bahnsd it Shaven in

type shown in Figs. 1-6 and 12; Fig. 14 is a bl ock
i;adPam of el ectrical conponents of the system shown

in Fig. 13; Fig. 15 is a cross-sectional view of an

al t er iég. i126s @ pide dievestithotarifi@ shawhsi ngsshﬁy\d{bpiidﬁingia%ck of
1-6 and 12, froma perspective simlar to that of Fig.

Al fib Gype Lok iRFHE O HdELadil '

gorti on ofgy pteheocarlﬂ sft%er shown 1{1%11)%%1%&&%{)101]‘&:1?3«:—:(?}2@& the

%ﬁ&r}_pti on of Preferred Enbodi nents Processes and
evices are provi ded for degassing an object using a

cani ster . i
Fig. 13 is a front view of a preferred embodiment of a system for conducting

degassing operations using canisters of the type shown in Figs. 1-6 and 12;

Fig. 14 is a block diagram of electrical components of the system shown in Fig.
13;

Fig. 15 is a cross-sectional view of an alternative embodiment of the canister
shown in Figs. 1-6 and 12, from a perspective similar to that of Fig. 2; and

Fig. 16 is a cross-sectional view of a lower portion of the canister shown in Fig.

15.

Detailed Description of Preferred Embodiments
Processes and devices are provided for degassing an object using a canister
filled with a gaseous fluid such as nitrogen and, if desired, storing the object in the
gaseous fluid after degassing.
In one embodiment, processes for degassing a mold piece are provided
comprising, consisting essentially of and consisting of inserting the mold piece into an

internal volume within a canister, sealing the internal volume, drawing a vacuum in the



filled wwth a gaseous fluid such as nitrogen and, if

desired, storing the object in the gaseous fluid after
wdegaas?alg. | n one enbodi nent, processes for degassing034228

a nold piece are provided conprising, consisting

essentially of and consisting of inserting the nold

phiemal velomeaintioducingrakaseotsufliad jite Hierinternad ¥phme; and maintaining

sealing the internal volune, drawing a vacuumin

tthe gataustalid wothd iternalvéleee Corrgtime pasmaudfidibatite degus the mold

the internal volune, and mai ntaining the gaseous fluid

&ﬁ(khe internal volume for a tinme period sufficient to

egas the nDId pi ece. In another embodinent, a

cani ster g

conpr 1P Rer SReRERHc Bullno RIS a RN B lslprOVéded

of a subst antl ally hoI | ow body defi ni ng an i.nterna
\COPpESingaeRRsisting pssentiaily o4 asdednsisting ot %élittsraeﬁakbébq}}%body
to opposing ends of the body and further defining the

i defiaingain intetnaireoluiliecarfdi a st amich woond anl frasorasecopdid npposing
formed therein for providing access to the internal

Veldsl BEthe Boldiyadd ﬁlh;ﬁeméfﬂmfg {86 Bt &AM VRRurh&SER Bkt kit ForBbshas an
removed fromthe internal” volume. In yet another

cﬂ;‘%ﬁ’% ed tﬁ‘elgf%%fﬁ%(z iR ps§ N the“iﬁf%f)da? ‘vol%ﬁées%tth@ tl%eymold

conS|s erng secure
the first end ortl ?el egtlve az}hs f or
JIRErAR §e insert reHWc‘.fe% 10 nigA UBe.-need| e

val ve for allomnng gaseous fluid to be introduced into
and eViagetansthel covodineent, atcanistel camprises, coasidt essensially ghand
in fluid communi cation with the internal vol une so

t doakists e aﬂﬁﬁfl‘hpéiﬂ@oﬂﬁﬁn%%@uﬂed@o fhe firsibind ottt oif a lective basis for
pressure differential between the internal volunme and

o ?ﬁfg% f8% &gﬂ%eaﬂp'&?ﬁﬁs&%% ypg éJ&ffe GAN Rl Sfiowlnd (%Eéoluk fluid to be

evi ce T or degassi ng an-obj ect

m{rgg Smto ami1 evacuated from the internal volume, and a membrane in fluid
communication with the internal volume so that the membrane can provide an
indication of a pressure differential between the internal volume and an ambient
environment around the canister.

In still another embodiment, a device for degassing an object comprises, consist
essentially of, and consists of a substantially tubular first portion having an interior for
receiving the object, a second portion covering a first end of the first portion, and a
third portion covering a second end of the first portion. The third portion has an
opening formed therein for facilitating insertion and removal of the object into and out
of the interior of the first portion.

A further embodiment is a device comprising, consisting essentially of and

consisting of a valve for placing the interior of the first portion in fluid communication
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essentially of, and consists of a substantially
tubular first portion having an interior for receiving

woOheo7obp9set , a second portion covering a firstPenasefo6/034228

the first portion, and a third portion covering a

second end of the first portion. The third portion has
arithogs deishenerad rarmaduurh spwrit e addo squses ofi gaggaup fluida ged @ prsgsure

and renoval of the object into and out of the interior
afdither fesponbivp ar 4 pessurd\difierdnial bewbadiheabméridrand adexiedier of the
conprising, consisting essentially of and consisting
Pfrstihoy@dye for placing the interior of the first

portion in fluid communicationwith at | east one of a
\é?ggg 20 :Ja:[]lg g?fg'?‘?dr@g‘g{ R ogess%eﬁ gpol{rsdeegilsc%l d risfhg fjco%smtmg
differential between the interior and an exterlor of
epRentiflisef 496,cPnBHIng of : (o PlagistILi sz ieral yolume within a
processes is provided conprising, consisting

easister;i (d) sepling therotenahgdlsmengiipdrawing 4 vashamiin hednternal volume
object in an internal volume within a canister; (ii)

824 fifkg tikdeetibd;qTv) Qﬂltrd@bﬁl@% gakdduls ¥ludl @idaPIg far Jex@skin® the object
the internal volune for a first tine period; (iv)

6@1[0 etfg Hl?‘lﬁpo %{Qi erIJHhHg ﬁ#eéa%’d ffu?cf fo‘ij %Q@&ﬁldqg%é eﬁb‘?lod W)

pressur|2|n
gaseous quid f sec er.iod;

L2 VRO YR 1 ‘??F &gl ‘{ngIE}Fréorf 1)t pe Ofla &Q 1 E?‘%’&b“g an
(vi) introducing an additional anount of the gaseous
fadditignplraneounhef the gasenns flvidlineghaingerpaleobume aidgyesshzing the
addi ti onal anount of the gaseous fluid for a fourth

tadaRiopslr dneshint (fthe padeoPeAidTor 5icvpdh tinhd periodn(val) gepeading steps (iii)
and (viii) subsequently introducing another additiona

e
SEEan o P Lol M&S?S“ﬁié}ntgiﬁ?ﬁ‘ﬁ%“e&é‘&%\‘&@?ﬂ@mount
Oor%?ﬁeagtga{sgguss floid for a fifth time period.

Another embodiment provides a system for performing degassing operations
comprising, consisting essentially of, and consisting of a canister having an internal
volume for holding an object to be degassed. The internal volume is capable of being
sealed on a selective basis. The system also comprisés a controller comprising a
processor. The system further comprises a valve communicatively coupled to the
controller for selectively placing the internal volume in fluid communication with at

least one of a source of a gaseous fluid suitable for use in degassing, and a vacuum

source, in response to an input from the controller.
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conprising, consisting essentially of, and consisting
of a canister having an internal volune for hol ding an

wohpeas2943e be degassed. The internal vol une i sPcapamioe/034228

of being sealed on a selective basis. The system al so

conprises a controller co ri sing a, processor. The

syst efngwies hémand A depiseapig G@T&ﬂ\? BimaR, PE%\P’(PI\;'%Pfylo The canister
coupled to the controller for selectively placing the

ilAtcen habsaddondegassing dnd sdordrgmoldi getes.ofhevriohd piecdseas be, for

one of a source of a gaseous fluid suitable for use in

dRaBpR] fidnt AA0Back MAGILUIN Hed it @e nhdhufREROBERt néddt lenses. (The
i npu fromthe controller.Fi gures 1-6 and 12 depict a

%rﬁf %51%3) %Q?gﬁ ' eg&l tﬁé cﬁﬁgf cﬁ‘[ ﬁ{d C]I;gms ant‘é%dstg %ﬁcﬂ]ggpass an

can be u assi I eces

o B S Tt P e T S s

(The term "nold piece,” as used in the specification
Abaifrontangdback enrvestrid disclosedsior orgrapleryamrgases endynhe canister 10
as well as pieces of a nold.) The use of the canister

1an be adpisiefor th\Me%QSEQQPéﬂaﬁﬁﬁs perfdriaad kn 6they 8peLoflobjérts.
di scl osed for exenplary purposes only. The canister 10

can be ada%l%tl&l?&[l 4188 shéh ?seggﬁ',ss *‘Mto%’er‘ﬁdvg l;‘S‘bjalo ’ etc. are

performed on other types o ects. rectlona térns

SEEw R rofRBreinaiCt fibnent Sudieiions AT in bRt afese terms

depicted in Figure 1. These terns are used for
iarg Fﬁﬁirf@t illpgirabiye paepesesamllys and A ot Ecaw to Maihtheseone afithe

the scope of the appended clains. The canister 10 is
apppauisddlairhs.a body 12, a first end portion 14 secured
to a first end of the body 12, and a second end

por ti ofhekanIRRE 1O ?s%oh%o@ecﬁ%yqqda Bkst Eﬁ‘&p&‘ﬁ@ﬂ 132ecul&tfto a

body 12, first end portion 14, second end portion

%117 tdegaﬁ'?? %e%o%a\ibt dnd a secc'm eenrdnp%lrtlon i y%ureg t(g %%eeco'rled a4 5P the

body 12. The body 12, first end portion 14, and second end portion 16 define a cavity,
or internal volume 20 (see Figures 2 and 3) .

The internal volume 20 accommodates the front and back mold halves 21. The
canister 10 is sized so that the internal volume 20 accommodates one lot of either or
both front and back mold halves 21. Each lot can include four hundred front mold
halves 21, four hundred back mold halves 21, or some combination of front and back
mold halves 21 totaling four hundred. Alternative embodiments of the canister can be
sized so that the internal volume 20 accommodates more, or less than this number of
front and back mold halves 21.

The front and back mold halves 21 are supported on pallets 22. Each pallet 22

can accommodate eight of the front or back mold halves 21, as shown in Figure 8. Up
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The internal volune 20 accommobdates the front and back
mol d hal ves 21. The canister 10 is sized so that the

wonb@razuz4vol une 20 accommodat es one | ot of ei POBUSZIVG/034228

both front and back nold hal ves 21. Each Iot can

i ncl ude four hundred front nol.d hal ves 21, fou

KeHifly of thepalleis gl ¢an he viagked Withip thegpisrnal wumzomr@g degassing
front and back nold halves 2 1 totaling four hundred.
Alptmtiond, by disarsbabbaient s of the canister can be sized

so that the internal volune 20 accommpbdates nore, or

| ess tiamolifil s i weRedbIPlorie®Tor édaghpha HoniBtiehdead hi@sinum that is

21. The front and back nold halves 2 1 are supported

?ﬁrf?&r e%t %‘h%%ggfﬁf ﬁoq?%] JFllgtm eg Tfﬁs 35 Cﬁmgﬂﬁl?lﬁgug%?eaﬁh 3. The

ont as’ shown

8, Upto of th llets 22 c S within,
ibs 2o aetonaed o B2 acing ?W&C&%@ﬁ@% Ay %’S 33?16%?16%% the
di scussed bel ow. The body 12 is preferably forned, for
éntarnpl volufme @M &heribdEd ealendnmmmmﬁailreptsom@frthe bodst K. The ribs
The body 12 preferably includes ribs 25, as shown in

Fi5gui¢ sisetoasodtadt thd palléts S whbn dlegpallots 2R dreddtacked within the internal
i nwardl y-facing surfaces of the body 12, and thus

BRESo 0 U0 R W e B 3 WD fpernl

25 are &lzed to contact the pallets 22 mhen t he

é# $€0-22 are stacked within the internal vol une 20,
so that the ribs 25 substantially center the pallets

22 wi tiAndlasRé argprefarahly wenpted op@pPpeHRgsides afghepedy 12, to

pref erably nounted on opposing sides of the body 12,
tfacifiened liftingtard haddling @f erctahidtedl0.nFadf handk 2taik ipstfanbly@isposed
Each handle 26 is preferably disposed in an externa

tih af Kxrnal QLRET RPmbA BN BRDOAFE2, %hﬁﬂﬁ& p&shﬁmp@tsth& héﬁﬂile 26 in

of the handle 26 i.n relation"to the body 14 can
rgiaﬂgrtl Fo the body 14 can be adjusted.

The first and second end portions 14, 16 can be formed, for example, from
aluminum. The first and second end portions 14, 16 are secured to the body 12 by a
suitable means such as elongated fasteners 23 (see Figures 1-3). The fasteners 23
preferably extend between the first and second end portions 14, 16 by way of channels
24 formed in the body 12. In other words, the fasteners 23 preferably draw the first and
second end portions 14, 16 toward each other, so that the body 12 is secured
therebetween.

A seal 29 is disposed in a groove formed in an underside of the first end portion
14, to seal the interface between the first end portion 14 and the body 12 (see Figures 2

and 3).
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The first and second end portions 14, 16 can be
fornmed, for exanple, fromalumnum The first and

weecwrd29md portions 14, 16 are secured to therboag20ga/034228

by a suitable neans such as el ongated fasteners 23

see FLgures 1-3), The fasteners_23 preferably extend

éet meﬁh%#ﬁét e PeFtiofnls has @8 eacHAg 39 gqrfqeéﬁ%erqm,to fasiliggte access to
way of channels 24 forned in the body 12. In other
Wy téernal ivelufnass2@ nEirescad Bitqurl Ofiacludsis v lidh 28for hevefringshe apraing 30.
second end portions 14, 16 toward each other, so that

T e P8 1reb&iverimll kst Be FeRRUVE et firét &idJortZsh 14 as shown in
di sposed in a groove fornmed in an underside of the

f; Oft | | feace
Oy 7 g0 BThe 028 oty {16 22 B B AN TOAERNS, A seal
and. 3). The first .end portion 14 h n eni ng 30Q

PoeRdisPssd AEp prdode FSiec eRanandestile 07 s T, 20 Fopel igntertace
vol une 20. The canister 10 includes a |lid 28 for
dsthsgen ibe kich8 apbihedystand porionl lidd The 1R andrtbe Bisy entl portion 14
a recess 31 fornmed in the first end portion 14, as
dhoher defind-ibguntemalveloshe30. The 1id 28 is supported by a
lip 32 of the first end portion 14. A seal 33 is
di spo ' f : Agi [ i

PO 1D 8ocad HRAYGrE PIoTRE fiRR eﬁ(ﬂp(’tﬁﬂgﬁ |1i§ gggfgpg%%ﬁk?ﬁedlﬁnps, or

28, to seal the interface between

fiirst gn jon 14. The i and the first.end

B S BrBR T i S b 188 i piF b e B ena ).

| id 28 can be secured to the first end portion 14 by,

fide nags referpbljsecures tojaappperpostion e thelbedy 35y a
conprises a body 35, and an arm 36 (see Figures 2 and
3exagbnellyastmp8®nutst3pr ef er ably secured to an upper

portion 35a of the body 35 by a hexagonal | y- shaped nut

43. Theelyody 380f &ichaach 34 & sQlB%)ch/t]ed By S4B 37 8hP¥ nunting plate

spacer 37, and a nounting pla
38. The spacer 37 and the mounting plate 38 are secured to the first end portion 14

using fasteners. A lower portion 35b of the body 35 is secured to the associated
mounting plate 38 by a nut 39 that threadably engages the lower portion 35b. The
lower portion 35b is rotatably coupled to the upper portion 35a of the body 35. This
arrangement permits the upper portion 35a of the body 35, and the associated arm 36 to
pivot in relation to the lower portion 35a, the spacer 37, the mounting plate 38, and the
first end portion 14. The upper portion 35a of the body 35 extends through an
associated opening 40 formed in the first end portion 14.

Each arm 36 (and the attached upper portion 35a of the body 35) can pivot
between a first position (shown in Figure 1) and a second position (not shown). Each

arm 36 engages a surface portion 41 of the lid 28 as the arm 36 pivots toward its first
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38. The spacer 37 and the nounting plate 38 are
secured to the first end portion 14 using fasteners. A

woOawero3post i on 35b of the body 35 is secured tB8CThS2006/034228

associ ated nmounting plate 38 by a nut 39 that

t hr eadabl y engages the | ower portion 35b. The | ower .
PeFitiPen Iniepferprce bstveren tng args 391 a0 thesurfage persiens pbpachess the lid
35a of the body 35. This arrangenent permts the upper
Porto itterfi86endgfortidgreloody 35, and the associ ated arm 36

to pivot in relation to the |ower portion 35a, the

spacerThd axmb B6 pit Bkhy ol tBé Bd 38 wiRh the d4ehsPi6ra8d mBReH to their
portion 14. The upper portion 35a of the body 35

Sy 08P REL A ORGS0 8L IR

upper portion 35a of the body 3 can pivot between a
ﬁE‘B%SFt %8?‘?“?%1330(-5 8§ ¢drmQ fle?‘?ﬂ)‘asaﬁ#@ués Zefogmgd therein to
position (not shown). Each arm 36 engages a surface
peearmadate thegims Bé ab the 2®s 36 madve tatheirdBspectivt comlpasitions (see
its firstposition. Interference between the arns 36

dngurthe asdIDy. e 4@k B eas béd pilokdaidingS Hahlelor dthé8 tdod cddfirured to
first end portion 14. The arns 36 pivot away fromthe

ldngae8hihg@ 48he arns 26 are noved to their second
pog?il%i ons, so that the lid 28 can be renoved fromthe

first .en rtiqn t 0. expose the opening 30. Th

1 1ot Tann o fiFcogis 13 chbS BT oS CRE RN edtiiss [ shown) that
accommodate the arns 36 as the arns 36 nove to their
c8§5che Pody TXlearer oassesigad aym 86 dpvgwakkas thegren 39 apprpaches the
arms 36 can be pivoted using a handle or other tool
dosifpogitioad t o engage the nuts 43. Each of the bodies

35 can be equi pped with camm ng features (not shown)

that cpiiSfstdAf pPBRbh BRean®eltbifioirts iAseRelydhae vAfg fifogen-
downward as thée arm 36 approaches the first position.

filled container, such as a glove box 90, so that a sealed interface is formed between the
canister 10 and the glove box 90 (see Figures 10 and 11; portions of the glove box 90
are removed in these illustrations, for clarity). Once the canister 10 and the glove box
90 are mated, the lid 28 can be removed so that the front and back curves 21 can be
unloaded from the canister 10 in a substantially oxygen-free environment. The front
and back curves 21 can subsequently be moved to a production area for use in
manufacturing soft contact lenses.

The lid 28 has a through hole 44 formed therein to provide access to the internal
volume 20, as shown in Figures 2-5. A valve 46 is disposed in the through hole 44.
The valve 46 is preferably a needle valve, although other types of valves can be used in

the alternative. The valve 46 seals the through hole 44, while permitting gases to be
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The first end portion 14 can be configured to securely
mate with a nitrogenfilled container, such as a glove

woan79029380 that a sealed interface is formed BeTws26/034228
the canister 10 and the gl ove box 90 (see Figures 10

and 11; portiqns of e glove box 90 are renoved in A,
Abadittd i end erasmaced fpd e 2wyl volese 20 on Seleatise asis using a
10 and the gl ove box 90 are mated, the |id 28 can be

mepRle Eticaer 4Naee FigarefHont and back curves 2 1 can be

unl oaded fromthe canister 10 in a substantially

oxy gerFhemeedle injédtorvpedan be Biaced @6 h hamile BAGK depicie@sn Righre 7.
can subsequently be noved to a production area for use

e HRRUE 36 4h B@ﬁ)frggtrlr,tefgﬂ : £, AENSRR nbind 8 l}lagéle%9 can

t hrough hole 44 rei’n to provide access

he internal vol u as shown In Figures 2-5.. A
D RASPAEDY B G 0B T 0B R RFB L sl it v
46 is preferably a needl e valve, although other types
ap- Jae géadl% af coealse Bejused to fasiliptecpnractior of thameedle wdecter 49 to
seals the through hole 44, while permtting gases to

tehting 63 that euppling gaseaunsdlued acthameetlé injeoté ¥, bndraws alvacuum
vol une 20 on a sel ective basis using a needle injector

4ol Sete e8It Bjdotor 400€ needl e injector 49 can be
attached to a F]1andl e 59, as depicted in Figure 7. The

handl for ex le, fromrolle

ooy P45 RERS oy RSy B e, o
that the user can_insert the needle injector 49 into
Shevy 4} Figuies 3, ante>- nEdliR4 S ennparis Hies@lwsetbused t o

facilitate connection of the needle injector 49 to
t ubi ng\ platet47as seupgdy imeengd veduslid R8iiwdinga duitebla@edhesuch as
I njector 49, or draws a vacuumthrough the needle

ifastedetsqkecBguls 115). Fhe pRtd 47 B Cthé DRV 16 RUER through hole
hol e 44, proxi mte the bottomthereof, as shown in

Bl R S ticula? B Rate 1752l b Bl HRORS Et bl thof@hY 0 Centertine of
the through hole 48 is substantially coincident with the centerline of the through hole 44
formed in the lid 28, as shown in Figure 5. The through hole 48 has a diameter smaller
than that of the valve 46 (but large enough to facilitate the access to the valve 46 by the
needle injector 49). This feature results in interference between the valve 46, and the
portion of the plate 47 proximate the through hole 48. The noted interference helps to
retain the valve 46 in the through hole 44.

The valve 46 is preferably formed as a piece of resilient material such as rubber.
The resilient material has a penetration formed therein for permitting the tip of the
injector 49 to pass through the valve 46, and into the internal volume 20. The resilience
of the material causes the penetration to remain sealed when the needle injector 49 is

not inserted therein. The resilience of the material also causes the valve 46 to self seal
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A plate 47 is securely mounted on the lid 28, using a
sui tabl e neans such as fasteners (see Figures 1-5).

wOoheo7pB23¢ 47 helps to retain the valve 46 in PO®US2006/034228

t hrough hole 44. In particular, the plate 47 has a
through hole 48 formed therein, The centerline of the
tausddhe rrsdie inRoios 48 uwkendhe neadis /injestos ¢ deiserigd; thereiie The
centerline of the through hole 44 formed in the lid
28lveds isprisrablp sizkd w &t uglihveittin theubtougbhele4ld, bathata seal is
di ameter smaller than that of the valve 46 (but |arge

RaYGdhel Befieh iid Bli® 4@@&5@ B&sphesy dfftBe MAbULR bR By, the

needl e injector 49). This feature results in

i nterference ;between the val. '
e pIGEE & BESHRAIA Mo o AR o) oRR] LRl by way
interference helps to retain the vglve 46 in th

toh sl dnisctondo, pree theingedly @J?@orp‘f%qs é@sgﬁﬁc}/ﬂmg%éae ¥alve 46.
a piece of resilient material such as rubber. The

rkes iekdreple, aimwishinghe ndernal obimes 2(Gicdndhe dvecuntedl thinaighitle needle
for permtting the tip of the injector 49 to pass

tilfeeragho t Rarosah ges &, subSdubitybel il@odutee e theVialekii véllme 20
The resilience of the material causes the penetration

; : . " Lo Lol .
R USTE ALt o; BRAARY B btidiEh B £ prisSypiB 0.0 level
causes the val ve 46 to self. seal arpund t he needl e

P B g TR BT PG, RABHPIS e DROIa A Feggel volume
therein. The valve 46 is preferably sized to fit

sWudPQ03}i t ihe ritregentanyirghmeéns|vathin thedntermahvolume &Qlcan be

establ i shed between the valve 46 and the periphery of

tfigintalied Yaiha preli@erdine & a7, ®adllovethe Vaatatdtshck cofves I to soak in
i ntroduced into the internal volune 20 by way of the

€ Hitl%é%ﬂ‘%uﬁf%nggeﬁf} t%ﬁ%e@n e'hﬁ?og@ﬁ%h%xk%ﬁ#p ﬁ&etf}fas frﬁg%?etd out of the

I nsert val ve 46. For e air hin

the .internal. vol 0.can vacuatged through the

R P et VSh o P agen Pk OEHR i BB avecuaca
introduced into the internal volunme 20 % way of the

rsera ithe infereal velumed20 Iy waeeldbe ynjeqierancaile A9 b Hiegaaclpgion of the
pressurized to a | evel
soak period. If desired, additional nitrogen can be introduced to the internal volume by
way of the needle injector 39, and another soak period can be conducted to further
degas the front and back curves 21.

The use of nitrogen gas to perform the degassing operation is disclosed for
exemplary purposes only. Other gaseous fluids suitable for degassing the front and
back curves 21, including gaseous fluids comprising a blend of nitrogen and oxygen,
can be used in the alternative.

The needle injector 49 can remain inserted in the valve 46 during the soak

period. Alternatively the needle injector 49 can be removed after the nitrogen has been

introduced, and reinserted at the conclusion of the soak period to evacuate the nitrogen.
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above the anbient air pressure, to inhibit inflow of
anbient air into the internal volune 20. [0003] The

wai2o07egza34 envi ronnment within the internal vol uRETAB28/M34228

be mai ntained for a predeternined period, to allowthe

front back curves 2 1t in the_ nitrogen and

t her o AP HEBAEM tgk Hald Pagers) SARPecRPGUF R thgansier 10 ot the
m grated out of the plastic material fromwhich the
fconelusiamof tha fimalowwak peri@l, Bsiag ¢hef gloveehx Yhor dikersuighiatnedns to
fromthe internal volunme 20 by way of the injector

negde eheAfordbind PELGASIAHABION1 Blont e geRakitp@bti@dly, thd pressurized
deS| red, additional nitrogen can be i ntroduced to the

H%Lm o ‘ﬂk&ﬁ'ﬁ"ﬁ Y a%gtelo LO Eﬂgt '161 %h‘%rfr&ﬁ) an@ﬂgck mold

ano eér soa perl od can bé con ucte rther

g Bin e R epuE e S oo e Eal A tre R 1o

exenpl ary purposes only. Qher gaseous fluids suitable
frepdugtiomeparaipnshe front and back curves 21, including
gaseous fluids conprising a blend of nltrogen and

oxygerThecanistoe 1Qisarbd dsyuipped alithed maimbraae 52 ier proeiding an
injector 49 can remain inserted in the valve 46 during

iBcaRAKM AR BEbnAlvbRIAASJ i‘é?ﬁéﬁsﬁl}&%d ReRFi Sk 85t Phe ﬁl%mbrane

can be renoved after the nitrogen has been |ntroduce

e DEIRTE Kt sl f 4?%&?0'?%"%&%1'“ &%ﬁsﬁ 'S

1 can be renoved fromthe canister

RRTRPIARG dhisgrounid qn the lid2aiA }?é‘?l}g@dl(ﬂ%%‘} ﬁémtmréi igItiesdad 28, to
box 90 or other suitable neans to isolate the front

phate izckndersidt dfdhe/msmPrahe 52 amfloidygpamunitdtmnmveithi thelinternal
the pressurized nitrogen can remain in the canister
Runen.t he canister 10 and the front and back nol d

hal ves 2 1 can be stored until the front and back nold

hal vesrg werffifind $LRG S mRHA%EYY R pRRAA N8R particularly, the

membrane 52 is sandwiched between the plate 47 and the lid 28. (The portion of the
membrane 52 below the through hole 48 has a slit formed therein, to permit the needle
injector 49 to pass through the membrane 52.)

The plate 47 has a second, relatively large through hole 58 formed therein for
facilitating access to the membrane 52 (see Figures 1, 4, and 5). The centerline of the
through hole 58 is substantially coincident with the centerline of the through hole 54
formed in the plate 28.

A portion 52a of the membrane 52 is aligned with the through hole 58. The
underside of the portion 52a is in fluid communication with the internal volume 20 by
way of the through hole 54. The pressurized nitrogen within the internal volume 20

thus acts on the membrane portion 52a, by way of the through hole 54. This pressure,
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The cani ster 10 can be equi pped with a nenbrane 52 for
providing an indication that the internal volune 20 is

wonrergazdszed (see Figures 3-5). The nenbrane 5PCTAIS2006/034228

preferably forned froma resilient, flexible materi al
such as rubber. The nenbrane 52 is nounted on the lid
@13 conjundtion irejth the kestrginingseffost ofetlie plate 4ieon thg ppEmetes of the

pl ace the underside of the nenbrane 52 in fluid
GEITIBAhCHIrtiOn ST, Chuseh theindmbrand partibi 62a RQiseTdrecurve upward,
menbrane 52 is held on the lid 28 by the plate 47.

I n
e e A

o ﬁ‘gtf?g?ki‘?ssvw%uﬁﬁl St bR R P BB o

pass through the nenbrane 52.) The Iate 47 has a
second.hergmard Guays/of the srembERNs RO 2 238 PFOifipoth a visual and 2
therein for facilitating access to the nenbrane 52

(taeite Fidipaties whethdr thamderapl volimae 20 i ehalgedevitf nitrthgen (or another

t hr ough hole 58 is substantially coincident with the

%@E@o@% %1stlﬂcﬁcitmn%ﬁ ibe hi@ilieddt thomt@alivalinie2pisdictng

A porfion 52a of the membrane 52 is aligned with

cﬁgr eH PO alggé)nefog’ﬁ 'S0 er '&d qrhli,' ca‘?fon tBEa 8 bk QL t'é rify that
ek S

comuni ca erna vol une
by way of the through hoIe 54 The ressyri zed,
e e g 20 TomaTRs Aharssd duting Eﬁ‘éﬁ‘zli?ﬂPHu%r ficiog sioee.
the nenbrane portion 52a, by way of the through hol e

54. THite sprfessportion of hemid28do¢ated helow thempembrene apition2a
effect of the plate 47 on the perineter of the

PRefefBRELRQ don ek $hdpe tHABESES ab NeleARIIbE 8NasRBOWH ONFigdee 5. The
to rise, or curve upward, when the internal volunme 20

adeg{tz?tﬁ)%%l' Febits thesBEH rpW?rE)ﬁx% qléﬂrﬁmﬁﬁ@;ﬁg}gél? SoP@W Bfer the

can act® as a pressu I nterna

V.ol u 0 is pressur
mtern volume 20Qn een epressunzed This feature can be used if the membrane

portion 52a stretches and deforms, and no longer returns to its initial flat shape on its
own.

A seal 60 is disposed in a groove formed in an inwardly-facing surface of the
second end portion 16, to seal the interface between the second end portion 16 and the
body 12 (see Figure 6).

The canister 10 also includes a first plate 62 and a second plate 64 for
supporting the pallets 22 of front and back curves 21 within the internal volume 20.
The first plate 62 is preferably supported on the second end portion 16 by way of
springs 66, as shown in Figure 6. The second plate 64 rests on top of the first plate 62,

and is not secured to the first plate 62.

14



10

15

20

The upward curve of the nmenbrane portion 52a can
provi de both a visual and a tactile indication whether

woOheo7ioazssue nal vol une 20 is charged w th nitrogeaT(Use006/034228

anot her gaseous fluid). This indication can be

utilized as the internal volune 20 is being charged in

pr epar Ehe seperdplatg 64 sar bpeanieygd frprbthe ganistgr ?Q)ﬁp &@htha [pglets 22
be used to verify that the internal volune 20 renains
cifdroge dndibackegras b @kn peloadal omo tikusecorgl Hite 64 @atsideluf the
surface portion of the |id 28 | ocated bel ow t he

MRARIANRIRE phrieMay. BH G5 BaiaL ¥ thidsded 8 Phiionhaa m,% inserted into
that forns an indentation 61, as shown in Figure 5.

SN P ScdnRd 3 OB AR P10
has. been depre urized. This feature can be used i
BRI B FAetEe BT Port s 200 48 Fat Biesisido Hersap plain 4y way of

Ionger returns to its initial flat shape onits own. A
sethtead@l hale dit Spoesddn ithe secgrdqdate 6ftopnorindtethercenter thereof (see
i nwar dl y-facing surface of the second end portion 16,

tRgeed). Therddntedddabe alRh¥eaRohd\Slakeriodid thdbeledd fédin the
16 and the body 12 (see Figure 6 The cani ster 10

QEéHuﬂ08hH%%ﬁd%§éﬁ&&1@|ate 62 and a second plate 64

for supportlng the pallets 22 of front and back curves

21 within n naI vol 20. The first .
is pref 9P§1iﬁs SacpectAk LAty o s epoprd Bfa&fﬁes shown in
by way of springs 66, as shown in Figure 6. The second
rﬁrylawre 184 The paletp A2 Ih@'tﬁ arwnvpedlyifacing pyladeic@projaeiipnis £2a formed
not secured to the first plate 62. The second plate 64

aherebi; as shdwe th Figere 4. EheGatuimsitpdate 59 haOrebbdts T3 rmed therein to
pal l ets 22 of front and back curves 2 1 can be | oaded

2 S A A A0S 2 o
Clglgurg %). R {Jn?aqnmg pgllets 22 can be stacked on top of the second plate 64 and
the lowermost pallet 22, as shown in Figure 12. Each pallet 22 has a through hole 22b
formed proximate a center thereof for pernﬁtting the rod 73 to pass through the pallet
22 as the pallets 22 are stacked (see Figure 8). Moreover, the pallets 22 include
features 22¢ that permit the pallets 22 to be stacked on top of each other.

The canister 10 is sized so that the internal volume accommodates up to fifty of
the pallets 22. A particular number of pallets 22 is specified for exemplary purposes
only. Alternative embodiments of the canister 10 can be sized to hold more, or less
than fifty pallets 22. Moreover, alternative embodiments can be configured for use with
other type of pallets, or without the use of any pallets whatsoever.

The second plate 64 and the stack of pallets 22 can be lifted by way of the rod

73, and lowered into the internal volume 20 through the opening 30 in the first end
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the canister 10 by way of the opening 30 in the first
end portion 14 (the rod 73 is depicted in Figures

wQQerAB2937he rod 73 can be secured to the secoRdTiSai06/034228

64 by way of a threaded hole 74 formed in the second
plate 64, proximate the center thereof (see Figure 6).
oetiano, A8 depicted heFigttealdh éales@%qarml@smuemljcmunth@aded and
be lifted fromthe internal volume of the canister 10.

@BRoafd frhif tRadeceiEpldd 6amheaidsisani eitbndie @Ritione®h thBepening 30,
second plate 64, as shown in Figure 12. The pallets 22

%&%e%?é’%‘f’@;%ﬂﬁ%y tﬁ’ﬁﬁ hé& Y’Jt&ﬂ%ggh tRHheR erd_PQ&Neq{Et RJIons

fornme as s own 1 n ur e he seco

64 ha recesses 75 for ein t ace

Front HirapBaeOe e Bare S dela D tTHE Toat mebortion 14.
pal l et 22 (see Figure 6). The renalnln pal l ets 22 can
[ehesspriascd BHs exgst o upwasd Saevnnthsistack ob pallgtyi23.(yehen the canister

| ower nost pallet 22, as shown in Figure 12. Each

pidl ik édade®@ This ferceé hrgaugia Upptienc2Rpalfeo 2 raghipst the lidh2& oace the lid 28
center thereof for permtting the rod 73 to pass

05 RBARI b sddldde i dtheRSotddEHP @f)ﬂll?és%62;ﬁa&raereﬁth@@1§ 8y

(see Figure 8). Moreover, the pal I'ets 22 include

ey e A Pt it o

the internal vol une accommpdates up.to fifty of

pampi; sybstantially stationary|in relafinpde ﬂleocfanﬁéﬂm@t"élwzih? %amster 10is
speci fied for exenplary purposes only. Alternative
éntnackdyaropped fknotledoanr, ot ethedwiiscmvérk si zed to hol d
nore, or less than fifty pallets 22. Moreover,

al t er npdd paBle@MRQEH B8 Rrfio Vel Trdae theQhiet Ay vk @0 aleLtheicbliclusion
ot her type of pallets, or without the use of any

A R O e R
O(S%“ﬁ{xiﬁft'@%ﬂﬁ#q‘éﬁgd ekt wBorerisn elcts 22 B aiay o th 1o e
;igllljrgelZ)lz The rod 73 can subsequent | y be unt hr eaded

Figure 13 and 14 depict a preferred embodiment of a system 100 for conducting
degassing operations using one or more of the canisters 10. The system 100 comprises
a controller 102, a console 103 for housing the controller 102, and a plurality, e.g.,
twenty, of the canisters 10. The system 100 also comprises a rack 104 for holding the
canisters 10 and the console 103.

The system 100 further includes a plurality of needle injectors such as the
needle injectors 49, a vacuum pump 118, a plurality of pressure transducers 110, and a
plurality of valves 111.

The pressure transducers 110 preferably have switching capability. The vacuum

pump 118, the valves 111, and the pressure transducers 110 are mounted on the rack
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removed fromthe second plate 64. The lid 28 can then
be positioned in the opening 30, and secured in place

woyod7szazmg the | atches 34 to their respecti vePETIUSR2006/034228

positions The springs 66 urge the first plate 62

mar toward the first end portion 14. The sprin

4t e Pessere sensoisgBread fherwbvesd 11 pee e@@laewnmnwauvegy goupled to
22, when the canister 10 is |oaded. This force urges
mmgxmppﬂbmﬂﬁi pall et 22 against the |id 28, once the
lid 28 is installed and secured. In other words, the

Spri ng&ck ﬁeé@il@ﬁlﬁ:cﬁ)rr@'l@ﬁésﬁéb%d WM LRRESSR r}%eoxfe‘Hle?e Ofhisters
t he stack of pallets 22. This feature can

[
9] 0 R PR BOR B 3 B 0 g o
boun kno d over, or, otherw se noved
PHE oﬁ §16| V@f@s ngg&rr% e? r@rﬂﬁ/e‘bﬂ #eFinted ane At be REgssws ggducers
20 after the conclusion of degassing operations by
rid fovinfipid hemmugicagon with dlzeddutlgt ofeach valvg 311 by thay of a T-fitting

second plate 64, and lifting the second plate 64 and

t(bieothérasbitalsle Piatidgd tonnddtelYo WRytubihgt he rod (se Figure
12). Figure 13 and 14 depict a preferred enbodi nent of

a syst@LARs § OF A e BHaEN S ALGRS L

one or nore %f can?'}rt ers ?%R \?hgﬁéd;s?ﬁg ngan&ﬁhlngmh
ri . ntroIIer 102, conso 103 f housi n

AR oS St i s GRS 5t By izeq Tiiaesh (g shown)

the canisters 10. The system 100 al so conprises a rack

byt apesamigdesiator b Jtash yatve 1ahds alseeindbrid pmmppgation with

The system 100 further includes a plurality of needle

ithg esciomspusipchi8as t he needl e injectors 49, a vacuum

punp 118, a plurality of pressure transducers 110, and

a pl ur@leich¥trélier 182 ¥6Spidet-a processor 112, memory storage device 114

communicatively coupled to the processor 112, and a set of computer-executable

instructions 116 stored on the memory storage device 114 (see Figure 14). The

processor 112 can be a microprocessor or other suitable type of processor.

The controller 102 can generate electrical outputs that control the operation of
the valves 111. Each valve 111, in response to the output of the controller 102, can
open to place the associated canister 10 in fluid communication with the nitrogen
source, while continuing to isolate the canister 10 from the vacuum source.
Alternatively, the valve 111 can open to place the associated canister 10 in fluid
communication with the vacuum source, while continuing to isolate the canister 10
from the nitrogen source.

Degassing operations can be conducted using the system 100 as follows. Each

canister 10 can be loaded with a stack of the pallets 22 and sealed, in the above-
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The pressure transducers 110 preferably have sw tching
capability. The vacuum punp 118, the valves 111, and

woheo7pBzssur e transducers 110 are nounted on t RET/US2006/034228

rack104. The pressure sensors 110 and the valves 111

are each comunicatively coupled to the controller
dB2uss&hmanmae dhe rackj 104 tcan betequippedswitic # shedfil 2 fohsepporting the
correspondi ng one of the canisters 10. Each needl e

caliget 10 dftthg 18adiflg.f | ui d communi cation with the output
of an associ ated one of the valves 111 by way of

tubingy,, @55{1?% ?%\‘ﬁétat RiLA18 tpf’?efce& BR tlﬁ:rlt%ﬁlé YO£ THAAS Tgtggﬁferably

110 1 s conmuni cation wt outlet o

valve 111 by way of a T-fitti.n r other, suitable . .
fralydes dsatushihat Sesirelsiengngs BEEFT 5.58 ?ﬂ@loygﬁv%osthifi@e gprster 101
configured to accept two fluid inputs. In particular
saspendiap by wey b s fint dnduiogtiaiokruin assoriaiedwredie iiecor4%ean

of pressurized nitrogen (not shown) by way of a

RO §EEly bR Giedt @ intd thé. inteath volaine@0kf thd eanistesd Oitry way of the
fluid communi cation with the vacuum punp 118. The

el ler 102 conprises a processor 112, nenory

48, : a pr
storage device 114 comunicatively coupled to the

processor 11 d set. of . conput.er -execut .

i nstr iCSH%O%é:L 1@1%911‘3%"&81”6’36‘3 Wétgpr?grwe)tf’ a(?tpoapglgfeasgga\l/ti%%udes 2
114 (see Figure 14). The processor 112 can be a

kegpasp st easinys displags.hBhe intarfagp panel {Qpcasr bejised ks agivate the

The controller 102 can generate electrical outputs
tdaatrolt:a0L 0b cohmengeathatiegansing opdrationadveparfidillar ggwoi the canisters
val ve 111, in response to the output of the controller

y@g, can open to place the associated canister 10 in

fluid conmuni cation with the nitrogen source, while

CO Rl o bOF ST L T R s
tahs%bzsitgﬁt?aﬁ ipgltrtieo% ocfatlkll’]ei gygyeggn %rgml tﬂe ];rltgringl volume 20 and the front and back
curves 21, so that the second cycle can be conducted while the level of oxygen in the
internal volume is at a level, e.g., 0.5 percent or less, suitable for degassing operations.
The first cycle can be commenced by using the keypad of the interface panel
105 to select the particular canister 10 to be processed. The controller 102 subsequently
generates an output that causes the valve 111 associated with that canister 10 to open,
so that the internal volume 20 of the canister 10 is placed in fluid communication with
the nitrogen source by way of the needle injector 49. The controller 102 verifies that
the nitrogen is being directed to a sealed canister 10 by monitoring the back-pressure

registered by the pressure regulator 117. In particular, the controller 102 verifies that

the pressure of the nitrogen being directed to the canister 10 reaches a predetermined
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comuni cation with the vacuum source, while continuing
to isolate the canister 10 fromthe nitrogen source.

wOeoHEAS293g oper ati ons can be conducted usi ng t RETARSH06/034228

100 as follows. Each canister 10 can be Ioaded with a
stack of the pallets 22 and seal ed, in

disesholil, suspetbximainlyr2.0 Foiads ReLsquats 1@%111(169,7 Jdt\).9p dnflicated by a
with a shelf 120 for supporting the canister 10 during

ldzagtte gutpitientandey thamssdiged psamatrhesdptaddd. on t he
rack 104. The rack 104 preferably includes features

that speuuR bnRBHASMAS Véﬁﬁeatthertge Rl ga?ﬁ bethe BRcleddd a

t he canlster 10 i's suspending by way o he first end

Sl it e REEN S a2 eREE el Bl i bty 111

of the canister 10 by way of the valve 46. The cons Ie
iwiate the oaelseadpéw@athmtrpgsn sPYPRand plach teeranisess 10 iy fluid

i ncludes a keypad, and various displays. The interface
pameiuni@fion avithithe usmant unae 18/ afte inteenat gotune! 200f thdanister 10
to commence the degassing operation on a particular

el indiMt8inc@ B STRLEmIH? apﬁi’@ﬁm‘i’@ ?QQ'IMC@ BEmBEUBN(-FREPA) or
be conducted in two cycles. The first cycle purges a

SRR 3 BhroR AL Pl e KV BRI chJfhct BEEER Burput

the second cycl e n be conducte ile the | evel of
&ﬁ?ﬁéﬁdbﬁt}@%eﬁ?ﬂ?@ﬁ? RERSSWiB T u?egqéé\ha | evel, e.g., 0.5
percent or |ess, suitable for degassing operatlons

The f iAtghe condlusiansof thethoesmimiseptriog, theicanirolies 102 geredates an
of the interface panel 105 to select the particular

s bRk chfded Mehalvieriat essette Mo ariast 1®frbarthd Gatuum pump 118,
subsequent|ly generates an output that causes the valve

]a%ﬁ p?a%g (?t?é @a&lfsger%tiﬂ fluRPdonfiRiHiSHRh with e ntg8n source. The

nitrogen in the internal volume 20 of the canister 10 is then maintained at a pressure
between approximately 2.0 pounds per square inch (13.7 kPA ) and approximately 2.5
psi (17.2 kPA), for approximately five seconds.

At the conclusion of the five-second period, the controller 102 generates an
output that causes the valve 111 to isolate the canister 10 from the nitrogen source, and
place the canister 10 in fluid communication with the vacuum pump 118. The internal
volume 20 of the canister 10 is again maintained at a vacuum of approximately 22
inches of mercury (- 75 kPA) or greater, for approximately three minutes.

At the conclusion of the three-minute period, the controller 102 generates an
output that causes the valve 111 to isolate the canister 10 from the vacuum pump 118,
and place the canister 10 in fluid communication with the nitrogen source. The

nitrogen in the internal volume 20 of the canister 10 is then maintained at a pressure
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so that the internal volunme 20 of the canister 10 is
placed in fluid communication with the nitrogen source

woypoorap293i t he needl e i njector 49. The control PeT/USRD6/034228

Vverifies that the nitrogen is being directed to a

‘seal ed cani ster 10 by nonitoring the back-pressure

begiesit gppeoximatding.oprstesadrapproatodtely @S psig forjapproximately two
particular, the controller 102 verifies that the

pogesure of the nitrogen being directed to the

cani ster 10 reaches a predeterm nedthreshold, e.g.,
-approximatel v .2, 0. po WeTe] )

2o narERREaYag edo GRUT AR BRGn G eblERote sl offidt.) As noted
associ ated. pressure transducer,.110. .Once, t he .

aBve 114 Al TR o ooy F9 VP PRD OR SRR b e 20 Tl prgreed
directed to a sealed canister 10, the controller 102
geatavel s or helow appraximatgty G2 pereentiahtewapeiasion of thedjrgficycle.
the canister 10 fromthe nitrogen source, and pl ace

the cambséndtfcle is ubsdqgentypaoined immspansétd dvatrobnpuimirom
punp 118. The 1 nternal volune 20 of the canister 10 is

glﬁke&n%hai ﬁi(z_f‘ %e%&)%@d\ﬁag lri's“%&forﬁe@ LPX hABAG sWbRuéri@sntical to

nercury eater, for approxi mately

three mputes, as indicated by anoth [scr . t

Ll BTG CureBter BeCteqikaBlty BFimahafELT s $hA ramer
At the conclusion of the three-m nute period, the
tloam: ol Howrs, isauerigemedt atrthe conslusipnmfithe W&Pﬂf@:%ifesmt%‘é@r words, the
valve 111 to isolate the canister 10 fromthe vacuum
RitFeh 18 thedn@riall aclentel X of i mister 10 i$ maintainet] at a pressure between
comuni cation with the nitrogen source. The nitrogen

i‘?gpltot}ﬁnétgl & (Blig YA HfBRodthaRlly 2 BSsipaot aiRoxikftdlP sikmers during

ntai ned at a pressure between approxi mately 2.0

306 R ion S R far R Byt F s ceaf I FOR Qb e

the conclusion of the five-second period, the

cbithin the @pistd0gener at es an out put that causes the

valve 111 to isolate the canister 10 fromthe nitrogen
sour cdJpanmmpletion of the second cycle, the controller 102 causes the interface

panel 105 to generate an indication that the degassing operation is complete for that
particular canister 10. The system 10 will continue to maintain the nitrogen within the
canister at a pressure between approximately 2.0 psig and approximately 2.5 psig until
the needle injector 49 is removed, or until an input is given to the controller 102 via the
interface panel 105 to end the flow of nitrogen to the canister 10. The canister 10, and
the enclosed front and back curves 21, can thus be stored on the rack 104 while the
nitrogen charge within the canister 10 is automatically maintained by the system 100.
Alternatively, the canister can be removed from the rack 104 and stored at
another location until needed, so that the system 10 can be used on a substantially

continuous basis to degas other sets of front and back curves 21 in other canisters 10.
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pl ace the canister 10 in fluid conmmunication with the
vacuum punp 118. The internal volunme 20 of the

woami7asz3410 i s again mai ntai ned at a vacuum oPCT/US2006/034228

approxi mately 22 inches of nercury (- 75 kPA) or
greater, for approximately three mnutes. At the
citheahersbrane 52 canee ushd dering the o&-1aek storhge PRoE rrowvide en
102 generates an output that causes the valve 111 to

lifditaic th@hEaifloséEehatdd ik beiR) itentuined withpiulp ciddifer 8hd
pl ace the canister 10 in flurd conmuni cation with the

nitr Ogﬁ.ﬁ %8%—8&crigg§%é§ia§ssﬁ%rdﬁfgnti§]Sesl:fﬁ)&f iﬂ@gta‘ﬂ%l“g@emplary

20 of the canister i nt al ned at

pressur ehet ween a i mat el .0 psig.an .
R8T e e BroBb L0 e st s sorfiordf fvmss b dreassing

The first cycle ends with the conclusion of the

toperationy, ieddedingeparafipns Akat insluds raerever, lessithanstwostyicloyed

that the oxygen level within the internal volune 20

Wi | | bEhepise gethetcanidtelsehiadandhcilitateddgassimppypemtionnte b gubstantially
0.5 percent at the conclusion of the first cycle. The

SORAREhS Ya4E and fi&y @és%—%ﬁ%&we)&nﬁﬁfef.oﬁ&%‘iafn?le[ f12ARE %gaﬂ Rdividual

control inputs fromthe controller 102. The secon

cycle i rforned, in nner, subs ently. i denti.cal
et 1D GoeeRy a1 G Rand RS ENes 21 SAEHLYE the neea
peri od of approximately six hours, rather than two

He dmtgtruptglegassing opgiatians torrdd addisipuadifepnt ad back meld hatyes 21 to the
cycle. In other words, the nitrogen in the interna
vizigassing2fpenttion es mogrbesequiretiOvhen nehiimelzilaveel vatuuen chambers are
pressure between approxinmately 2.0 psig and

aRBd R%Jie’%& Bluttiple Rt fBorft @hd BRI MAXIdMRIveb.Y THiss tHeQibtdntial for
during the final portion of the second cycle, to

P S O B R B o
contro

G RIS BENCT Pae I OHEIER By T Qe GHEE AP HolHhauf & geuum
conplete for that
chamber. Moreover, the costs and practical difficulties associated maintaining a
relatively high vacuum for a prolonged period can be eliminated by degassing the front
and back mold halves using a nitrogen blanket contained within the canisters 10.

The canisters 10 can be manufactured at a relatively low cost. For example the
use of a relatively inexpensive needle valve 46 can provide the canister 10 with a cost
advantage in relation to containers that use relatively expensive fittings for connecting
the canister to a nitrogen source.

The construction of the canisters 10, it is believed, reduces the potential for
leakage of the nitrogen charge. In addition, the relatively inexpensive membranes 52

can provide a reliable, easily-discernable indication that the canisters 10 are adequately

charged with nitrogen. Hence, that the canisters 10 can be stored off-line, i.e., without

21



10

15

20

particul ar canister 10. The system 10 will continue to
mai ntain the nitrogen within the canister at a

wonrew9ars4 bet ween approximately 2.0 psig and PCT/US2006/034228

approximately 2.5 psig until the needle injector 49 is
renoved, or until an input is given to the controller
being\candcheel th rtntrd geo sopaacvith Msnimel potentidh forfthefwonfand back
nitrogen to the canister 10. The canister 10, and the

efsll 68168s 1 e @Rthniagkd BYoXRSn Abe tCREkdZ WS MG Shatarge.
on the rack 104 while the nitrogen charge within the

Weé%?rthég 1§telaw @%ﬁﬁﬁﬁ'&& ¥ ﬁ%%ﬁé&tﬁ%uﬂﬁ nﬁtﬂ%&ﬁ%ﬁfe@@ove box

tern canl ster can "be renov

B 5 3% e AOAL o SRR e o
subst antially continuous baS| s to degas other sets of
foadamolhierlescd - curves 21 in ot her canisters 10. The
menbrane 52 can be used during the off-rack storage

per i o He@sp bDihic @eniswrsi 10doe baoth degdskiap ahd etordge cay eliminate the
charge is being nmaintained within the canister 10. The

gmv iR SHId &%%f@s&aﬁﬁdaﬁgn ARBERLAQtH éiarfi?e‘iﬁﬁg BRGrdr and back
etail for exenplary purposes onIy The systen1100 can

SRR vt S ARG P Bloc b FReBle HGREP . g gonigers 10

| ess than two Cé@‘d The use of the cani sters 10 cgl}
raerelativabycompgalailighoyrighit snsussandedoedampyed joyand trom a

continuous basis, and in a cost-effective manner. For
esxaragd area, ahé unlbedalf withnrelativiereaghu Mocanirs thedid 23 and thiekpsches 34
a single ot of front and back nold halves 2 1 can

QN irtRateRcdis ettt ntbMbEVJILRE 20 9@aSEiafige 86! dhisdBsutean be
add addltlonal front and back nold halves 2 1 to the
a

de as { Rhife cﬁﬁstgﬁyo n% Deln %%'é(feﬂ %@’Hﬁfg céed in a container

arge vacuum ¢ ers-are use
nultl Ie Iots of front and back nold hal ves. Thus t he
ﬁB@éﬁ%ﬁS@‘ﬂ@poﬁﬁperruptlon of production operations
due to an inadequate supply of degassed front or back
mol d HElevessgdingalrscription caprorided fortthepurpeseatt explanation and is not
canisters 10 in lieu of a vacuum
to be construed as limiting the invention. While the invention has been described with
reference to preferred embodiments or preferred methods, it is understood that the
words which have been used herein are words of description and illustration, rather than
words of limitation. Furthermore, although the invention has been described herein
with reference to particular structure, methods, and embodiments, the invention is not
intended to be limited to the particulars disclosed herein, as the invention extends to all
structures, methods and uses that are within the scope of the appended claims. Those

skilled in the relevant art, having the benefit of the teachings of this specification, may

effect numerous modifications to the invention as described herein, and changes may be
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chanber. Moreover, the costs and practica
difficulties associated maintaining a relatively high

woaocwrwaed3er a prol onged period can be el i m nat edThg2006/034228

degassing the front and back nold hal ves using a
nltro en bl anket contalned within the canisters

ot departmg fgom theescapiNdapitilof ghesinventiog| aatdpﬁqu;by the
|OMICOSt. For exanple the use of a relatively
iappsndedsiaires.needl e val ve 46 can provi de the canister
10 with a cost advantage in relation to containers

that Weeetfht, |Fi§|.||r}és eX RENEd &@ﬁtlahtalt&gﬁufz@émmeﬁtdfrﬂ% canister
the canister to ntr ogen source. The construction of

tlb?n ﬁﬁ%ﬁhﬁg rﬁ c#‘rﬁ Ef iOd ;&ﬁdn@fﬁ Q)f tHe& &Hﬁﬁe? 268 gm} the canister 10

potenti a age e nltrogen C

dditio th | ativel enS| ve anes_ 52 can
355 gl e bsan iy fordion e Honp o Himical gﬁﬁ?‘&?&t‘ihé‘ﬁ“‘f?ﬁat
the canisters 10 are adequately charged w th nitrogen.
Hence, Theiganisten20Q¢ maludeshestun thatdadilitatet loading edd unlpagng of the
i.e., wthoutbeing connected to a nitrogen source,

\palléts O ohaalauataedit iagls. Tiopartib@ar, t@rdanited 20@adclutel 8 retaining
hal ves 21 to be contam nated by oxygen due to | eakage

Hendifes 202 tcf{tﬂib%ﬂechtbﬂ & B8 an hiE: SR hﬁ‘& ?r[ ﬁ%@n h&t 208. The

conflgure to mate direc 'y with a nitrogen

X 90 or, other d furt duci .
TRECAB aRp S aReLie s A g IS Hrisoby BrEd Blmadhgivety sor
hal ves 21. The use of the canisters 10 for both
desieris sveh asrelsimiederidedRVEDi mi nate the time, effort,
and risk of contam nation associated with transferring
t he f Thetreads insaak206Uis yesired th afduammyppalegas® by gomaplamertary
to a suitable storage container. The canisters 10 are

rtlﬁ’e@ds' ¥Ehdd &PHR G let 91 i 180 treadeB IndeRUDGC @I‘lo%r end of the
| oaded, noved to an rom a storage area, and unl oaded

ver
B SRR SRl B A st o e e
vqu 20 W th relatlve ease. Thsfeature can be
206 and the rod 204. The flexibilty of the jacket 205 permits the portion of the jacket

205 that covers the lower end of the rod 204 to deform and move upwardly in relation
to the rod 204, so that threads of the rod 204 can engage the complementary threads on
the insert 206.

The pallets 22 can be stacked on the dummy pallet 212, with the rod 204
extending through the respective through holes 22b in each pallet 22. Preferably, the
pallets 22 are stacked on the dummy pallet 212, and the rod 204 is subsequently
inserted through the through holes 22b. The relatively soft jacket 205 isolates the
pallets 22 from the rod 204, and thereby minimizes the potential for the pallets 22 to be

damaged by the insertion of the rod therethrough. (The pallets 22 are not depicted in
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particul arly hel pful when the canister 10 is being
| oaded and unl oaded in a container such as the gl ove

woan7902937he foregoi ng description is provi dedrPEomstdee/034228

pur pose of explanation and is not to be construed as
limting the invention. Wile the jnvention_has

Fegyees eat 16 far clasitp) dive engagepiest &fthedumpyaall ﬁte?d@sthé rmsert 2006,
preferred methods, it is understood that the words

whd ¢t rtb&e4 biders ths sthck of pilletsa2etowelided by wiysod theptod R04.

and illustration, rather than words of |imtation.

Furt hefgpg mr%l HBANED0LhEA HRVRBE 197 208 SabBeihraRsE td e dpper
herein wt ference to partlcul ar structure,

it i aod 201, a ARRP B Breutie AN oL ppblygecured o

herein, as the invention extends t all structures,

it 19g 204 By @ syielde thigad aghesivg. + Preferable 1RG990 refgiging member
appended cl ai ns. Those skilled in the relevant art,

1209 ang actm rine A86 hte asfenithel befarctihaugsl 206 is iserted through the stack of
specification, may effect nunerous nodifications to

tp'ﬁﬁetb Ny e it deSifed in dEBATatdaaRvie (1Rt Bhowuiltag e REEBto @ Ysp the
bemade wi t hout departlng fromthe scope and spirit of

LSS A3 o RS, L o
ST =boshob S P ok s 3 B ope 2

cani ster 10 that are substantially identical are
deddowet thsiadg2Oddatetthe sthck ef er ence characters. The
cani ster 200 includes features that facilitate | oading

and urfheaeicR@f palldhz2 Ratdppédbedweantha fetainimpmatabert282iaad the
In particular, the canister 200 includes a retaining

@?@Hﬁggﬁﬁg 21?oﬁ&rtﬁé‘ﬁﬁd22(f4q{%s 4 in@d ﬁ%ﬁ%u%&ﬁye ST oR plchs 22.

an acorn nut e Jac et 205 1s dlspose
204,
ot 90 cen eoinet Bt 1oL TS R eiiGffgber 202 or

PVC
(the agorn nut 208, once the threads of the rods 204 and the insert 206 have engaged.

The retaining member 202 can be grasped and carried by an automated arm (not
shown) that engages the retaining member 202. This feature can be used to move the
stack of pallets 22 to a position above the internal volume 20, and to lower the stack
into the internal volume 20 during loading of the canister 200. The antomated arm can
unload the canister 200 by grasping the retaining member 202 after the lid 28 has been
removed, and then lifting the stack of pallets from the internal volume 20.

The retaining member 202 or the acorn nut 208 can subsequently be grasped by
another automated device (not shown) and rotated, to unscrew the rod 204 from the
insert 206. The retaining member 202 or the acorn nut 208 can then be lifted to remove

the rod 204 from the stack.
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The treaded insert 206 is secured to a dunmy pall et

212 by conplenentary threads forned on the dummy
woabd7a29342 and the treaded insert 206. A | owePCeUS205/034228

the rod 204 engages the insert 206, by way of

conpl enentary threads forped on the ingert 206 and the

rod 204e dymanyrpaliet Hi2 fegts diregtlyeon aip@ardyiacng srfage elasecond

portion of the jacket 205 that covers the | ower end of

ehe pouidn 104 of thedehisten20m Geerbigaraipya bk ganister 20(ddes not include a

the rod 204, so that threads of the rod 204 can engage

it of QRBAoRARAY Bla¥e 61)68aRICoRRadibenctiBs € the 2@88isted @ Moreover, the
pall ets 22 can be stacked on the dummy pal l et 212,

. ¢ . v,
Skl she pbitdn 138 oF e RLRe DT RRG B2 FORRE hkein for
pal lets. 22 are. stacke the dummy pallet 212, and
fﬁ%nmﬁﬁdﬁﬁm?@%mgﬁ@g@aﬁggﬁ?y i nserted through the

t hrough hol es 22b. The relatively soft jacket 205
isolates the pallets 22 fromthe rod 204, and thereby
mnimzes the potential for the pallets 22 to be
damaged by the insertion of the rod therethrough. (The
pallets 22 are not depicted inFigures 15 or 16, for
clarity.) The engagenent of the dummy pallet 212, the
insert 206, and the rod 204 allows the stack of
pallets 22 to be lifted by way of the rod 204. The
retai ni ng menber 202 and the acorn nut 208 can be
threaded to the upper end of the rod 204, as shown in
Figure 16. The acorn nut 208 is preferably secured to
the rod 204 by a suitable thread adhesive. Preferably,
the rod 204, retaining nmenber 202, and acorn nut 206
are assenbl ed before the rod 204 is inserted through
the stack of pallets 22. If desired, an autonated

devi ce (not shown) can be used to grasp the retaining
menber 202 or the acorn nut 208, |ift and position the
assenbly so that the rod 204 is substantially aligned
with the through holes 22b of the stacked pallets 22,
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and lower the rod 204 into the stack. The stack of
pallets 22 is trapped between the retaining nmenber 202

wand7z3dumry pall et 212 once the rod 204 hasPOEAIS2006/034228

inserted through the stack of pallets 22. The rod 204
can be secured to the insert 206 by rotating the
Véhati iniclaimeeidder 202 or the acorn nut 208, once the
threads of the rods 204 and the insert 206 have
engaged. The retai ning nenber 202 can be grasped and
carried by an automated arm (not shown) that engages

the regtai ni)n f ug n. he used to
nove tqhe sfa Og@s??&rc}eége)st%lsngﬁn@dﬁ%bs @%ﬁ}hg@ibove t he
internal volung 20 1 ower, the stack int.o
ntornal voMGHRESH alapf PiE ERgtedral PHE e LR archsigtT

The automated arm can unl oad the cani ster 200 by
graspi ng t Isealingttld imfemopl vohises;, 202 after the |id 28 has
been renoved, and then lifting the stack of pallets

fromthe irm&ﬁﬁiﬁghvu@iummeintaﬂﬁel\roemﬁie;ni ng menber 202
or the acorn nut 208 can subsequently be grasped by

anot her auqa@%@% L&fas ERRE inf R0y 1RhE! £,

unscrew th romthe insert 206. The retalnlng
menber 202 or. the orn nut . 2 { he elifte

renove t he HARADHE ?g?ﬁe{)ﬁseﬂg’gé%ﬁle?ﬂtgr%ﬂﬁ%‘) 4Py %gmﬁﬁnod
rests directly on an inwardly-facing surface of a
selfisiant Endpgpdiheinadld pigse.of the canister 200 (see Figure
16). The canister 200 does not include a first or a

second end plate 62, 64, in contradistinction to the
cani ster 10. Moreover, the second end portion 14b of

the cani st 200885 (@alﬁf"f %'Ittheg %gmilﬁhﬁg dvddastify ﬂﬁe §eous fluid
accommpdating ‘the dummy pal [ et 2127 W IS clalne

:hf?éré erlotélerlsaf1 g(f)llg}%nlegael sgg%eqigel%atgf intr gd an zf(ﬁl?trqﬁrai gﬂi&gﬁ of the
Wi thin _a canister;
gaseous fluid into the internal volume.

3. The process of claim 1, wherein introducing a gaseous fluid into the
internal volume comprises introducing the gaseous fluid into the internal volume so that

the gaseous fluid is pressurized.

4. The process of claim 1, further comprising inserting a needle injector
through a needle valve on the canister and introducing the gaseous fluid into the

internal volume by way of the needle injector.

5. The process of claim 1, further comprising storing the canister and the

mold piece after introducing the gaseous fluid into the internal volume.
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sealing the internal volune; drawing a vacuumin the
i nternal volune; introducing a gaseous fluid into the

wonv@voszd34vol une; and mai nt ai ni ng the gaseous PCwWiIUS2006/034228

the internal volune for a tine period sufficient to
degas the nold piece. 2. The process of claim1,
further conprising evacuating the gaseous fluid from
the internal volune, and subsequently introducing an

addi tieonal TRERHsHesOSf didif 4 adeais dfakwinga {iu@ni iiehe internal
i nternal vol urre 3. The process of claim1, wherein

[

RS CORRRONS R B R RE O e B et
|nternal volune SO that the gaseous fluid is

PUELQlri zed. 4. The process of claim1, further
conprising inserting a needle injector through a

needl e val ve on the canister and introducing the
gaseous fluid into the internal volune by way of the
needl g. i nj qtie@iocebs of Bisimpr, ddessn e gabsvulflhid it wittdpen.
conprising storing the canister and the nold piece

after introducing the gaseous fluid into the internal
vol ume. 6. The process of claim4, wherein drawing a
vacuum in e inter |ses drawi ng th
vacuulrin tH&P quﬁeésrﬁgqlmgg, E‘ﬁh 9518$ d?tﬁEnWB%&VIée%her the
injector. 7. The process of cl al m 1, wherein the

gaseps Suid ig ptﬁswgwﬁd by gwmitoring a shape 9 8 aresabrae in|fhiidn 3,
further conprising determ ning whether the gaseous
fcbminthnicatipn edthithe metndlywoloomé.t ori ng a shape of a
menbrane in fluid

0. The process of claim 1, wherein:
inserting the mold piece into an internal volume within a canister
comprises inserting the mold piece into the internal volume by way of an opening
formed in an end portion of the canister; and
sealing the internal volume comprises placing a lid of the canister over

the opening and securing the lid to the end portion of the canister.

10.  The process of claim 1, further comprising mating the canister with a
container filled with a gaseous fluid of the same type as the gaseous fluid introduced
into the internal volume, unsealing the internal volume, and removing the mold piece '

from the internal volume of the canister within the container.

11.  The process of claim 10, wherein the container is a glove box.
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communi cation with the internal volune. 9. The process
of claim1, wherein: inserting the nold piece into an

wonv@voszd34vol une within a cani ster conprises i REEMUISRIVG034228

the nold piece into the internal volune by way of an

opening formed in an end portion of the canister; and
sealing the internal volunme conprises placing a lid of
the cani ster over the opening and securing the lid to

t he end. pormhe@Rocebs dfidaifidl)ifedles corhPrisifiy coghimichs snodd piece in the
claim1l1, further conprising mating the canister with a

fluid of th t
L BBl )RR R pBRRE0 S (nio the internal

vol unme, unsealing the internal volune, and renoving

the nold piece fromthe internal volune of the

canister within the container. 11. The process of

cl ai m1Bo, wHenepdess pleclaipnt.avhessin ﬂ@e%m@tg@/@ome@mmémmal
process of claim1, further conprising soaking the
meilen@wehd 4 caniste cgapeasesindelrtinglorfedot af apreda¢rerinmidguntity of the
period. 13. The process of claiml1l, wherein inserting

tlﬁgld?q)gcgs gllt@gﬁ 1ht€hﬁ1 %luin@t ernal volune within a
cani ster conprises inserting one |lot of a

predeterm ned quantity of the nold pieces into the

internal volune. 14. The process of claim1, further

conpri si ng stacking plurality of pallets each

hol di g a ﬁrhf’rHiP‘FQ‘S?"%‘?hth THEher conweisg stacking aplwrplity pf pallets
the plurality of pallets and the plurality of nold

pdaek beldingtzopltvhaityl ofttbe mald piotasnend idErtimthibe phoeley of pallets and the
claim1, wherein inserting the plurality of pallets

ap'lgrahﬁﬁ‘of%élﬂ%ﬁécﬁé’ in®S theghternal fsesel Nto the internal
vol une conprises lifting the pallets and the

15.  The process of claim 1, wherein inserting the plurality of pallets and the
plurality of mold pieces into the internal volume comprises lifting the pallets and the

mold pieces by exerting a force on a rod extending through and supporting the pallets.

16. A canister for vdegassing a mold piece; comprising:

a substantially hollow body defining an internal volume;

a first and a second end portion secured to opposing ends of the body
and further defining the internal volume, the first end portion having an opening formed
therein for providing access to the internal volume so that the mold piece can be
inserted into and removed from the internal volume;

a lid capable of being secured to the first end portion on a selective basis

for covering the opening; and
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nol d pi eces by exerting a force on a rod extending
t hrough and supporting the pallets. 16. A canister for

wdeogargs2a3zg a nol d piece; conprising: a substanPCaius006/034228

hol | ow body defining an internal volune; a first and a
second end portion secured to oppgsing ends of the

body and f atiehsonget p needde Yalee foselevwiig speqousluid tade introduced
first end portion having an opening forned therein for
putoahd evaguaed Gom the idthmal vitlemaandwahemerasoirt finitl cotaerunication
nol d pi ece can be inserted into and renoved fromthe

it dlte iRl vHBme 8o tHafltheaRMMrEnOEaniRbNbe &€ EIdi@HOA 6f 4 PRssure
first end portion on a selective basis for covering

t Lna; dat, |.e f .

e GRET e S e Thicl R 9pru o ap A BEGEL Rl Afind the
evacuated fromthe internal volune, and a nenbrane in
fCAYSIET-comuni cation with the internal vol une so that

t he menbrane can provide an indication of a pressure
differential between the internal volume and an

anbi ent environment around the canister. 17. The

cani stigr  ofThelcahifle 6f clwinel 6iwhekdif thar@lle wibkvedisgosed in a
di sposed in a through hole fornmed in the lid. 18. The

Q%illglﬁg{;le%m@d%%ﬁ?chemer ein the needl e valve has a

pene rontornme rein for allowi ng a needle

injector to be inserted into the internal volune. 19.

The cani ster of claim 16, wherein an underside of the
menbrane faces a through hole formed in the |lid. 20.
The cdl st diheshnisteaphelagn 104verestin themreefieriighgriias ppenetration
sandwi ched between the |id, and a plate nounted on the
Ifofhned therein for allowing a needle injector to be inserted into the internal volume.

19, The canister of claim 16, wherein an underside of the membrane faces a

through hole formed in the lid.

20. The canister of claim 19, wherein the membrane is sandwiched between

the lid, and a plate mounted on the lid.
21.  The canister of claim 20, wherein the plate has a through hole formed

therein and having a centerline substantially coincident with a centerline of the through

hole formed in the lid.
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2 1. The canister of claim20, wherein the plate has a
t hrough hole fornmed therein and having a centerline

weubwtarsiial |y coi ncident with a centerline of PCIAIS2006/034228

t hrough hole formed in the Iid.22. The canister of
claim 16, further conprising a plate nounted on the
secondZend Twrdanister bfclwiay 16ffushggompgsinga pdatp pouhiedgn the
the piece of a nold and urging the piece of a nold
tsewaidnt pridnl 5t w86 Akibk 86k su?ﬁ@rtiﬁﬁl theGAEHeTfAmAf and urging the
claim 16, wherein the body is tornmed from extruded

- i claim 16, further
g%#%k?%?%aaﬁ“&%@?#ﬂﬁgg?kﬁ$§%%§ed in a groove fornmed in
the first end portion for sealing an interface between
the first end portion and the body, a second sea
di sposed in a groove fornmed in the second end portion
for sé&a i nglhgrranistee of eleion betwiesein thecbaskydofrgmed drom extruded
portion and the body, and a third seal disposed in a
gihwonenf. ornmed in the lid for sealing an interface
between the |id and the first end portion. 25. The
cani ster of claim 16, further conprising a fastener
ext endi ng between the first and second end portions

for seguri the first an nd end portions to the. .
body: Fe. 15 Blisies pEfa B T EAR PoSbnBRaItheet foode ina
fornmed proxi mate a bottom of the through hole for
supperiormeyl intbe et epdpartipy or spalingprdnteHnaceshesveqss the fizst gpd
16, wherein the first portion conprises mating

freaticir @sl théhodypesedandiska disposdd ipargroae founaskouhetegond end
engage a gl ove box.. The canister of claim16, further

%gfﬁ)éﬂ ﬁ)tk Béhlifg A iRBrfARbeBRkH thd\EcbmtPerdd $briiéh AEthE bb&§, and a
end portion.
third seal disposed in a groove formed in the lid for sealing an interface between the lid

and the first end portion.
25.  The canister of claim 16, further comprising a fastener extending
between the first and second end portions for securing the first and second end portions

to the body.

26.  The canister of claim 17, wherein a lip is formed proximate a bottom of

the through hole for supporting the needle valve.

27.  The canister of claim 16, wherein the first portion comprises mating

features that permit the first portion to securely engage a glove box.
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29. The canister of claim 28, wherein the l[atch

conprises a body, and an arm secured to the body for
wengaEgismg4t he [id on a sel ective basis, and theCcT/US2006/034228

cani ster further conprises a spacer secured to the

first end portion, and a nounting plate secured to the

spaceisf or Theppuster afclaifelh deyher gomprisiag 8 dattlsfos seayting the lid

claim 16, further conprising a pallet for holding the

nothd fkesd potidd. t ti ng engagi ng an undersi de of the

pallet, a rod secured to the fitting and extending

through the pallet, and a retaining nenber coupled to

the rod so that the pallet can be lifted by way of the

retai ning m ther . the . fi.tting. 31. A device

for - dedags G capepEteint 26 wpen s B comBiisehef At ha an arm

tubular first portion having an interior for receiving

se@ireshioghe body 'E%é eegagingdhe lid An @gelestivegrasiss andsthe qpstestfurther

the first portion; a third portion covering a second

enthpeifestadepatdrrssturpdiotthofirst tidkpdrtion,cing arrhowrting pldtesecared to the

opening forned therein for facilitating insertion and

rsEé&Y%r s8ppdriifs BRRiveaY. i nto and out of the interior of

the first portion; a valve for placing the interior of

the first portion in fluid conmunication with at | east

one of a vacuum source and a source of gaseous fluid;

and a pressure indicator responsive to a pressure .

di ff er®nt i aihesepifies At elpien | riwithescompeisiag a@gtielippholding the

the first portion.32. The device of claim31l, wherein

toheld paice e fiking engegihgeaniaidemside3s theTpadletl @udd eecvfedab dheditting and

31, further conprising a lid for covering the opening.

extending through the pallet, and a retaining member coupled to the rod so that the

pallet can be lifted by way of the retaining arm, the rod, and the fitting.

31. A device for degassing an object, comprising:

a substantially tubular first portion having an interior for receiving the
object;

a second portion covering a first end of the first portion;

a third portion covering a second end of the first portion, the third
portion having an opening formed therein for facilitating insertion and removal of the
object into and out of the interior of the first portion;

a valve for placing the interior of the first portion in fluid
communication with at least one of a vacuum source and a source of gaseous fluid; and

a pressure indicator responsive to a pressure differential between the

interior and an exterior of the first portion.
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34. A process, conprising: (i) placing an object in an
internal volunme within a canister; (ii) sealing the
wono@roaz34vol ume; (iii) drawing a vacuum in theCT/US2006/034228

internal volume for a first tine period; (iv)

i ntroduci ng a gaseous fluid suitable for degassing the
object into the internal volune and pressurizing the
gaseous fluid for a second tine period; (v) drawing a
vacuurg n tTe deficeof dlaind 8l Unkeréi@thevdltd i debd® vARe! 0d;
(vi) introducing an additional anpunt of the gaseous
fluid into the internal volunme and pressurizing the
addi ti onal anount of the gaseous fluid for a fourth

time period;, (vii) repeating steps (iii) through (v):
and (V) *iseick of En ot Qi Rapreht ol vt
amount of the gaseous fluid into the internal vol une
apdnpegessuri zi ng t he anot her additi onal anount of the
gaseous fluid for a fifth tinme period.35. The process
of claim 34, further conprising determ ning whet her
the internal volune is sealed by introducing the

gaseous | nt@g}d@gssi’ Eglﬁ%&qlll%:vol ume, pressurizing the

gaseous fl ui and nohitoring a pressure of the

saseese T b S EF bh P B80S

approxi mately three mnutes, the second tinme period is
appr oxi mat éu;seraﬂméﬂ@ea@méyolpﬁ@; fourth time period is
approximately two hours, and the fifth tinme period is

appr oxi mat €liy) dsawing@auasuund ih the eepabeodsme 6br acfidi 1ind period;
wherei n pressurizing the gaseous fluid for a

(iv) introducing a gaseous fluid suitable for degassing the object into the
internal volume and pressurizing the gaseous fluid for a second time period,

(v) drawing a vacuum in the internal volume for a third time period,;

(vi) introducing an additional amount of the gaseous fluid into the
internal volume and pressurizing the additional amount of the gaseous fluid for a fourth
time period;

(vii) repeating steps (iii) through (v); and

(viii) subsequently introducing another additional amount of the gaseous

fluid into the internal volume and pressurizing the another additional amount of the

gaseous fluid for a fifth time period.
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second time period, pressurizing the gaseous fluid for
a fourth tinme period, and pressurizing the gaseous

wohw7dstos a fifth time period each conprise PCT/US2006/034228
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pressurizing the gaseous fluid to a pressure between
approximately 2.0 psig (13.7 kPA ) and approxi mately

2.5 psBg (1Thepidegss)of cBdm 3thfuriheoewsyisifg ddtaiminidg whether the
wherein drawi ng a vacuumin the internal volunme for a

f inmtehaltvoEm® B se@dd B9 thtfdawh g theAsavétid iitb itk fhfndl RbRmRa!
volunme for a third time period each conprise drawi ng a

Vv i .al i-nc- r - 7 .
BB BEPARULTNE etk RERER ol sl ol fdpmicougtyia.

the gaseous fluid is nitrogen.40. The process of claim
34, further conprising placing the internal volunme in
fluid communi cation with a source of the gaseous

f1uid, 3&nd &h¢argesm o slaimadSonwhereindhetirst ved thirsl time geriods are each
The process of claim40, wherein placing the interna
v epproeiniarel§ thnecdmirmiesyithie Gadand minvé effiod i appretinately e seconds, the
gaseous fluid, and a vacuum source on a selective

b s ¢ i i ' ranakn . iaflw d
o BB I i o G TR

a urce by way of a needle injector
i%@%@%ﬁgkﬁiggqﬁéédle val ve of the canister. 42. The
process of claim40, wherein placing the interna

volume in fluid comunication with a source of the
gaseous fluid, and a vacuum source on a sel ective

basi s 8bnpr Theprogtaaf akpimBé, whdiremmatssuxitingehe gasédugifitiid for a
comuni cation with the source of the gaseous fl uid,

agetoh B mé PEHOA prOWGAnPheWaYeoRS f1BidVRE ¥ St WMo bb&sh, BXd
a processor on an autonated basis.

pressurizing the gaseous fluid for a fifth time period each comprise pressurizing the

gaseous fluid to a pressure between approximately 2.0 psig (13.7 kPA ) and

approximately 2.5 psig (17.2 kPA).
38.  The process of claim 34, wherein drawing a vacuum in the internal

volume for a first time period and drawing a vacuum in the internal volume for a third

time period each comprise drawing a vacuum of approximately 22 inches of mercury (-

75 kPA) or lower.

39.  The process of claim 34, wherein the gaseous fluid is nitrogen.
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43. The process of claim 34, further conprising
determ ni ng whet her the gaseous fluid is pressurized

woyoermaza3er i ng a shape of a nenbrane of the caRCSUS2006/M34228

fluid conmuni cation with the internal volunme. 44. The
process of claim 34, wherein the object is a nold

pi eceMor Hhpprosess i chimddntuather euapising placingitheyintemny] volume
for perform ng degassi ng operations, conprising:a

tafleid epmmaunicptian witht sesonade of theugrsedus fluid ladd ayaamnobjuect on a
to be degassed, the internal volune capable of being
s€ladtRd bagisa sel ective basis; a controller conprising a
processor; and a val ve comruni catively coupled to the
controller for selectively placing the internal vol une

in fluid communi cation with at | east one of a source

of a gaseoys fluid sujtable for, use.i n degassing, and_ .

a vacggm sg@? BEPCOFSPLC lﬁélﬁsgg?@naﬁa‘flﬂ%melgﬁem# y%gme in fluid
controller. 46. The system of claim45, further
compwinisiation pitheabincy obtheassous Enil, anthal vacumacsoufasron a selective
hol ding the canisters and the controller. 47. The

bysis eom@ises pRitg4he infdthidl ReTun@ORITuid te¥@manieaest with the source of
injector in fluid comuni cation with the val ve,

. e . ‘
e B R R B vy P B L it b o
vvit(ﬂ tage i tﬁjer naIt vol ume by way of the needl e valve.

b Ny V%9€ &1 ai m 45, wherein the controller
further conprises a nenory-storage device

communi catively coupled to the processor, and a set of
comput er - execut abl e i nstructions stored on the

menor y2st oThg eratess afelaim 40, wherein placing the internal volume in fluid

communication with a source of the gaseous fluid, and a vacoum source on a selective
basis comprises placing the internal volume in fluid communication with the source of
the gaseous fluid, and the vacuum source by way of a valve controlled by a processor

on an automated basis.

43.  The process of claim 34, further comprising determining whether the
gaseous fluid is pressurized by monitoring a shape of a membrane of the canister in

fluid communication with the internal volume,

44, The process of claim 34, wherein the object is a mold piece for

manufacturing contact lenses.

45. A system for performing degassing operations, comprising:
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49. The system of claim48, wherein the controller is
progranmmed to direct the valve to open and cl ose on a

weeb@aease basis to: (i) draw a vacuumin the PaTAISDEG/034228

volune for a first time period;(ii) introdulce t he ;
gaseous fluid suitable into the internal volume an
pressuri ze 4$@Edavns ap inipaak wlume Sxdwiding amebjpertd b,
(iii) draw a vacuumin the internal volunme for a third
tdegesspd thouifergal wpluinmt capdble ef btieg gedeiursa fdlettide bagig t he
i nternal volume and pressurize the gaseous fluid for a

fourth ti me @RkONEL comprisl beedéd@Pand i) through
(iit); and (vi) subsequerﬁ%ﬁ?ﬁi ntroduce the gaseous

fluid into ' el R8s, rihze the . .
gaseous f| ualF ‘%ﬁéoé&hgl{l@% ?tﬁ’%[yiu%gp%e v Hlg caRtroter or stectively placing
the internal volume in fluid communication with at least one of a source of a gaseous

fluid suitable for use in degassing, and a vacuum source, in response to an input from

the controller.

46.  The system of claim 45, further comprising plurality of canisters, and a

rack for holding the canisters and the controller.

47.  The system of claim 45, further comprising a needle injector in fluid
communication with the valve, wherein the canister comprises a needle valve and the

needle injector can be placed in fluid communication with the internal volume by way

of the needle valve.

48, The system of claim 45, wherein the controller further comprises a
memory-storage device communicatively coupled to the processor, and a set of

computer-executable instructions stored on the memory-storage device.
49.  The system of claim 48, wherein the controller is programmed to direct

the valve to open and close on a selective basis to:

(i) draw a vacuum in the internal volume for a first time period,;
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(ii) introduce the gaseous fluid suitable into the internal volume and
pressurize the gaseous fluid for a second time period;
(iii) draw a vacuum in the internal volume for a third time period;
(iv) introduce the gaseous fluid into the internal volume and pressurize
5  the gaseous fluid for a fourth time period;
(v) repeat steps (i) through (iii); and
(vi) subsequently introduce the gaseous fluid into the internal volume and pressurize the

gaseous fluid for a fifth time period.
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