WD 2007/ 032934PCT/ US2006/ 034228 DEVI CES AND PROCESSES FOR PERFORM NG
DEGASSI NG OPERATIONS Field of the Invention 5 The invention rel ates

general | y (@ mendsassly | enses and ot her products that redpef/BsRosozazzs
substantially oxygen-free environnment during nmanufacture. More

particularly, the_invention relates to_devices and processes for
i sol ating nol d pi DESICESANDIRROCESEES FORRERFQ GEASSING of

such products fromthe anbi ent environnent, so that the 10objects can
be rendered substantially free of ORXPEBATIONS<ground of the Invention
Soft contact | enses are typically formed using a two-piece nold
conposed of a 15 front nold half and a back nold half. The front and
back nol d hal ves are positioned so that they are spaced apart in a
predeterm ned rel ationship. A nononeric material in liquid formis

i ntroduced in the gap between t hepitld@fthehgeiigik nol d hal ves. The
nononeri ¢ material, upon curing, fornms the contact |ens. The front

and back ol d ha'%%n%ﬁo&@ﬁté@éﬁﬁﬁlf@ c§f1‘t§&%ﬂs@searid%ﬁfer?ﬂ)tdﬂct9ﬂ{a’i .fegHilréar

manner, so that the | ens possesses Z0optical propertie at produce

a desired vi asgug&m&ﬁﬁlgr%%léeﬂffrée%n%i%m%ﬂgdd‘fﬁl%rmanufacmre. More particularly, the

invention relates to devices and processes for isolating mold pieces and other objects
used in the manufacture of such products from the ambient environment, so that the

10 objects can be rendered substantially free of oxygen.

Background of the Invention
Soft contact lenses are typically formed using a two-piece mold composed of a
15 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
20  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

25  exposed to air. The oxygen needs to be removed from the front and back mold halves



The curing of the nmononeric material is inhibited in the presence of
oxygen. Hence, soft contact |enses are typically manufactured in an

envi ronmentvotetdosess substantial ly free of oxygen. |n adghfi$9scRx¢geEN
can perneate into the plastic material fromwhich the front and back

curves are forned, if the front and back npld halves are 25 exposed
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to air. The B ARIopEsS B8 whishdhe erveenihrerrevediveammeanly kaeskn avl d

hal ves WO 2007/ 032934PCT/ US2006/ 034228 prior to use. The process by
whi ch the oxV§8HP&”removed is commonly known as “degassing. "

Front and back nold hal ves are typically manufactured by injection
mol di ng. The froditomand baskkmpid| ldlves hreepiaily masufabluyedbydnjeafm melding.
batches, or lots, with each | ot 5corresponding to a | ens shape

provi di ng a Perftdnt edddrack mpldifel e lateaalD produded InHatcheRYor Rs, $h@leath lot
after manufacture, until needed in the production process. The

| ots of Bronbregdndiagio allldﬁé/eﬁ}%l_%@ﬁ%vidﬁgaaj ;!aliﬁc%z&m?ﬁ% cbﬁe%m. FIRIEN ey be

envi ronnment during storage. nce, each |lot needs to be degasse

prior to US%tor@ﬁ%‘fﬁiaﬂﬂfa&tﬁrec&m%&éd@rﬁ%&@fédﬁﬁ&é&%%pf@éﬁgg ing the front

and back nold halves in a 10 vacuum c J'ecting the front
and back curves i i gh vacuu such as one Ton or
greater, for a pﬁgFgoﬁ%gﬁ%%;éﬁ%%&g&gwe%?egF e’f?f’s?‘ﬁg’ltg%m??@ﬁ?ts.
Degassi ng usi nig a Vﬂguum ?hanbgﬁz can bhe di sadvant ageous because

addi tional SOV EERhOTNSS B SP0FH cedoinseditbe Hegastad prior tgise-
interrupting any ongoi ng degassing operations. Interrupting a

degassi ng ogé‘i%a%%ﬁs HEPBPHY @ b ilagisg A font and back mold halves in a

10 vacoum chamber, and subjecting the front and back curves to a relatively high vacuum,
such as one Torr or greater, for a prolonged period such as eight to twelve hours.
Degassing using a vacuum chamber can be disadvantageous because additional
lots cannot be placed in the vacuum chamber without interrupting any ongoing
degassing operations. Interrupting a degassing operation before completion usually
15 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
20 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.



15necessitates restarting the degassing operation fromthe begi nning.
Hence, nultiple vacuum chanbers, each with attendant start-up and

operating ¢api®7037H be needed to conduct degassing opepatiQngs e
substantially conti nuous basis. The degassed front and back
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charge | beina mibRlahiRdahds 18 ARkAINSLgdyr i ng Storage. VO
2007/ 032934PCT/ US2006/ 034228 nsequéRily, a need exists for a

device and a nethod for degassing front and back nold hal ves on a

substantial |y continuous baSiﬁrieﬂ?&ci ioz?&ﬂ'h.h'm'afv sdegassed front
and back nold halves in a cost-effectfve manner m ni mzes the

potential fo -ont and back nol d hal ves to be exposed to oxygen.
5Bri ef Descrlinptr‘ipglﬁa% égt he Drawi ngs In the draw ngs: Fig. 1is a
perspective view glfg g cani ster that can be used to as and store

nmol d pi eces; 10Fi 18, PeLsPeqliye Yiegelid capister Prksinde uge 04lpgag and store
designated "B" in Fig. 1, taken along the Iine "A-A" of Fig. 1; Fig.
3 is a magni ACKWPIGe8W of the area designated "C' in Fig. 2;
10 Fig. 2 is a cross sectional view of the area designated “B” in Fig. 1, taken along
the line “A-A” of Fig. 1;
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;
15 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;
20 [0001] Tig. 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. 1-0;



Fig. 4 is an expl oded perspective view of a lid, a nenbrane, and a
pl ate of the canister shown in Figs. 1-3; 15Fig. 5is a

Cross- sectwomabzyozagsenbl ed view of the lid, nmenbrane, apgrpdeiczROWN
in Fig. 4, taken through the line "D-D' of Fig. 4 and showing a
portion of a needle . njector bei n9 inserted through the |id,
menbrane, and pl dt%&;? 18 a bottonqrpgyspegtiyevigw BE%@@%@U&Q&YOF@W@& mold delyngl
end portion, and a first and second plate of the canister shown in
Figs. 1-5; 2bPondufigi%. 7 is a cross-sectional view of the needl e
injector shown in Fig 5; [0002]Fig. 8 is a top perspective view of a
pal | et that can Bég USdsa fop pespreiet view ofiatghove hex aRridSivie! twehauBteisbf the
Figs. 1-6, with eight front or back nold hal ves placed thereon in
prepar at i on thmrshowaéd Fighg-6;he pal l et and front or back nold hal ves
into the canister shown in Figs. 1-6; WO

2007/ 032334PCT/ U$20Q64 03068 perspectivel iew Sf thé Fm@e&%gf\{g] &ﬁ%&gsf‘sg&&g?n

view of the pallet and front or "back nold halfves s
Fig. 10 is ?i%.q@. perspective view of a glove box mted with two
canisters o he'type shown in Figs. 1-6; 5Fig. 11 is a bottom

perspective vi ewP?é. 1h ri]sea gclig \\//igw%?ﬁmacgl%st%la 8 onsvtn% Eig%.hﬁ\é\fqdépﬂ:tigé g é‘.taclkoo;f

pallets of the type shown in Figs. 8 and 9 being loaded into or removed from the
canister;
10 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
15  shownin 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.

13.

Detailed Description of Preferred Embodiments
20 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
comnprising, consisting essentially of and consisting of inserting the mold piece into an

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



Fig. 12 is a side view of the canister shown in Figs. 1-6, depicting
a stack of pallets of the type shown in Figs. 8 and 9 being | oaded
into or remavadidnen the canister; 10Fig. 13 is a front pyi/@ueeddiodrs
preferred enbodi nent of a system for conducting degassi ng operations
using canisters of the type shown in Figs. 1-6 and 12; Fig. 14 is a
bl ock di agr aintenal @plagie; intratluargpgasens Slusfintoribe niesnad vokimswind maiftaiging
13; Fig. 15 is a cross-sectional view of an alternative enbodi nent of
t he cani st er thtgsdrovnflnin iFihg $nterhal6rohmak 023 tifne priied péfidmacs damps therndldr
to that of Fig. 2; and Fig. 16 is a cross-sectional view of a | ower
portion of theecani ster shown in Fig. 15. Detail ed Description of
Pref erred Enbodi mnents 20Processes and devices are provided for

degassing an obj eglandhb \Gnihatditc St @hisfel for @aaihda tolPSIBQUS pldvitled such

as nitrogen and, if desired, storing the object in the gaseous fluid

after dedassifiising, consisting essentially of and consisting of a substantially hollow body
defining an internal volume, and a first and a second end portion secured to opposing
ends of the body and further defining the internal volume. The first end portion has 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.

10 In yet another embodiment, a canister comprises, consist essentially of, and
consists of a lid capable of being secured to the first end portion on a selective basis for
covering the opening, and at least one of a needle valve for allowing gaseous fluid to be
introduced into and evacuated from the internal volume, and a membrane in fluid
communication with the internal volume so that the membrane can provide an

15 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

20  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 fiuid communication



I n one enbodi nent, processes for degassing a nold piece are provided
conprising, consisting essentially of and consisting of inserting the
mol d pi ece watoa7/8d293351 nternal volune W thin a canister, pgakiddfodhR
internal volume, drawing a vacuumin the WO
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the internal volune for a tinme period sufficient to degas the nold

pi ece. | n anotdivetor enpadiverna pressueaditisieatial botwede gRdsteior ad ket ¢he
is provided 5 conprising, consisting essentially of and consisting of
a subst anti afilsyphgbh.ow body defining an internal volume, and a first
and a second end portion secured to opposing ends of the body and
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and a nmenbrane in fluid comrunication with the internal volunme so
that the nenbrtathe igamalprobvielandamestaridingiihe geseows fbfid forprsecnnd tigne period; (V)
differential between the internal volunme and an anbi ent environnent
around t he caédrinddiged vacunm in thiefntstnial Yolanofoh e thignhoelperidt (vipinteducing ahor
degassi ng an object conprises, consist essentially of, and consists
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first portion. third portion has an opening Torne rein for
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gaseous fluid into the internal volume and pressurizing the another additional amount
of the gaseous fluid for a fifth time period.

15 . 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 comprise.:s a controller comprising a
processor. The system further comprises a valve communicatively coupled to the

20  controller for selectively placing the internal volume in fluid communication with at

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

source, in response to an input from the coniroller.



A further enbodiment is a device conprising, consisting essentially
of and consisting of a valve for placing the interior of the first
portion i nwid bdesemmuni cati on WO 2007/ 032934PCT/ US2006¢P848S0Mdk h
at | east 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 &XE¥FEs g‘ﬁ agfl 17 Hepigtiamgefersest embndiment of @ eandgiert Ife (The canister
enbodi nent a processes is provided conprising, consisting
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internal volume within a canister; (ii) sealing the internal vol ung;
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gaseous fluid for a fifth time period. 15Another enbodi nent provides
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first end of the body 12, and a second end portion 16 secured to a second end of the
body 12. The body 12, first end portion 14, and second end portion 16 define a cavity,

15  orinternal 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 infernal volame 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

20  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 paliets 22. Each pallet 22

can accommodate eight of the front or back mold halves 21, as shown in Figure 8, Up



Figures 1-6 and 12 depict a preferred enbodi nent of a canister 10.
The cani ster 10 can be used for degassing and storing nold pieces.
The nol d piveeas7camsibe, for exanple, front and back curyegydhkoseaths N
t he manufacture of soft contact |enses. (The term"nold piece," as
used in the specifjcation and clains, is intended to enconpass an 5
entire nol d, ofétyefithe padlelsi22can be stackediyithin therinderpal v olymet 9aluing egasying 0
in connection with the front and back curves 21 is disclosed for
exenpl ary puppediess,caldiscusteebalemi st er 10 can be adapted for use in
degassi ng operations perforned on other types of objects.

Directional ternsTisusidyds is preferably oahddofor exdmploMeom exthrle® WumiRing thadise
used with reference to the conponent orientations depicted in Figure

1. These ter p&dt0R6® 'Plﬁ:%d? p ﬁfclférh!ﬁfr Rk YETRUISP S @S waAM HiguRDd 280 8. TAE
nmeant to limt the scope of the appended cl ai ns. Tﬁe cani ster

10 is conposg RN o ZnwAdlyisfhe SRR b .
first end of gﬁgi%gdy 12? éﬁﬁﬂaggé%%%ﬁ eﬁﬁ pof??giﬂ%zﬁgg%ﬁgg@&%gﬂ%ﬂm
second end of .th d 2.1 dy 1 first ..en ortipn . ~and.
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Figures 2 angd_3) . The internal vo] une 20 acco ates the
front and bag%a%ﬁfzad fpopict By Pgﬁqﬁ%f%‘aleﬁné epales %@%F@%g %tﬁtnﬁé% mfgqgal
internal volunme 20 accommpdates one | ot of either or both front and
back mol d haFlase 29, sopthaihg dhs o8bstaiplinesntes the paliala 28 avithinghe intgypel
hal ves 21, four hundred back nold hal ves 21, or sone conbi nati on of
front and ba¥®um@2fol d hal ves 21 totaling four hundred. Alternative
enbodi nents of the canister can be sized so that the internal vol ume

20 accomddat es nHuglles®6 dreg®fdrdtdnmbinitad sruspesingkidéy simhe sotly 1Bk nol d
hal ves 21. The front and back nold hal ves 21 are supported on

pallets 22. Eanitatpatingland BakiBing A€ S 0MRHa 19, Haghharfile 1416 plf@iBly @lsphragk
nol d hal ves 21, as shown in Figure 8. Up WO

2007/ 032934P{Tf R0 133627 frmed on the body 12, so that the position of the handle 26 in

relation to the body 14 can be adjusted.
The first and second end portions 14, 16 can be formed, for example, from
15  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
20  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).



to fifty of the pallets 22 can be stacked within the internal volune
20 during degassi ng operations, as discussed bel ow The body 12
i s preferabtozbosaremd, for exanple, fromextruded al um npgyubRbedsiazs
hard coated. The body 12 preferably includes ribs 25, as shown in
Figures 2 and 3. i’b" 5 ribs 25 are formed on inwardly-facing surfaces
of the body 12, ahtfisudprgiosdd hapaworeningi3tdemed) thareinderachiate Fivess to
ri bs 25 extend.ln an axial direction of the body 12. The ribs 25 are
si zed to conthgdrtemplevabng 2Q. STiRRanksten 16 ineluges 4 1ot 28 R covesing tiraipening 30.
within the internal volunme 20, so that the ribs 25 substantially
center the pdhtbd & 233s wi¢ibédintahrecesnd eforatd mahafimet Q. pokiderid hesoRf iar e
preferably nounted on opposing sides of the body 12, to facilitate

lifting and Hignst2ngd of m@ﬁdg&ms‘ﬁ?ﬁfﬁea@ya@@@b oh8Rdle 28 pbtioRne! %r%!ﬂ' y
di sposed in an external track 27 formed on the body 12, so t hat
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e fornme
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secured to t neans suc

fasteners 23 es _1- The fasteners 23 pref erably extend
bet ween the &@g deflﬁd é‘&%ﬁ%ﬁ@‘&fn g‘?tl ons 14, 16 by way of channels
24 formed in the ’Eheﬂ I n other words, the fasteners 23 preferably
raw the first an » 16% earps,@r
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that the _bodé 12 is secured 20 therebetween. A seal 29 is
di sposed i n &igeoll EarblataiB4 spmpnisesrwds Bemdfn time 36 (ses Figand 2pmadt).on
14, to seal the interface between the first end portion 14 and the
body 12 Y&eeThs guriss preémebiBjecured@ 200HeOBRASH PG USRS/ BI4228
hexagonally-shaped nut 43.
The body 35 of each latch 34 is supported by a spacer 37, and a mounting plate
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
15 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 33a, the spacer 37, the mounting plate 38, and the
first end portion 14. The upper portion 35a of the body 35 extends through an
20  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



The first end portion 14 has an opening 30 fornmed therein to
facilitate access to the internal volune 20. The canister 10 incl udes
alid 28 fwomovensnag the opening 30. The lid is 28 is peresiesounsa
recess 31 forned in the first end portion 14, as shown in Figures 2
and 3. The 1id, 28 i.s supported by a Iig 32 of the first end portion
14. A seal SB¥HAD- ditereress bepvesn Hregeme 3¢ adibe sufrca notinaet sieqacpthedife
lid 28, to seal the interface between the Iid 28 and the first end
portion 14. #Fhe the frspendepetiacht.first end portion 14 further define
the internal vol une 20. The Iid 28 can be secured to the first
end portion 14 byTheoms 84 aivpl ayaydranyis, lid®8 wisnahean346 alanbvddab i34
conprises a body 35, and an arm 36 (see Figures 2 and 3). 10 The arm

36 is prefershbyd stionsdo it &R HPBen POtdndded &b Bé fitshendyion3pr BY a
hexagonal | y- shaped nut 43. The body 35 of each latch 34 is
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the nmounting plate 38 are secured to'the first end portion 14 using
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upper portion 35a_of t body 35, and the associated arm 36 to pivot
in relation FEghEe Ry S-portion 35a, the spacer 37, the nounting
plate 38, and the first end portion 14. The upper portion 35a of the
body 35 extends t#achedHhededize33sand eavivgedpih camyming feaswige thot showng that
first end portion 14. Each arm 36 (and the attached upper
portion Bba oHuse fhe bbdy§s BS)gacitanspiciatd dvmt3fewnsvafd asshe posda approaisdsdiven
in Figure 1) and a second position (not shown). Each arm 36 engages a
surface portfighpebitioaf the lid 28 as the arm 36 pivots toward its
first WO 2007/ 032934PCT/ US20061034228 position. Interference between

the arms 36 and tte Suf dAGRRAYICAR Be AohfPBRH 18 SchRE hitd wif £ Brd G-
first end portion 14.
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
15  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.
20 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 throngh hole 44, while permitting gases to be
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The arnms 36 pivot away fromthe Iid 28 when the arns 26 are noved to
their second positions, so that the Iid 28 can be renoved fromthe

first end mwootdooms23d3 to Sexpose the opening 30. The firspreRsh@iion
14 has cutouts 24 forned therein to accompdate the arns 36 as the

arns 36 rmve.ngt(édth i,r respective_second positions (see Figures 1 and
2). The ar ms™38%¢4H He B eyratet femghainteara velugie 28tonerselegire basis using a
configured to engage the nuts 43. Each of the bodies 35 can be
equi pped wi t REEiSiPcHgr 42@eeFigare(Mot shown) that 10 cause the body 35
to urge its associated arm 36 downward as the arm 36 approaches the
first position. The neFiile ifjestat49nad bpettachaitobhandin 5beaseiepitied il BGuico.
securely mate with a nitrogen-filled container, such as a gl ove box

90, so that Zhskalkd9idahbsfaaed)sr danprRifbatvReNERBuEANS hekdd So ahd
the gl ove box 90 (see Figures 10 and 11; portions of the glove box 90

15are renpvebk gspeh 8§ thel dsbilidtthA kieQRen cah Meef bR Hebaid E)né'gﬂ&e@tigt? ﬂge(aﬁy-tlﬁetaf r

10 and the gl ove box 90 are mated, the |id 28 can r enov

e LN PR 59542 dsg 0 0 L RSO LR SEOIRLE10,

a substantially oxygen-free environment.
can subseque ? roduction area for use in
manuf act ur i nglusnéfs %(l:%‘r%'#}glf { gaesﬁ%%gl?n ey migctA. ar (RS AGHINE ¢ 44
formed ther e@hn t rovide .access to the internal volunme 20, as shown
in Figures 2“5 UBANPACHE® MY i sposed in the through hole 44. The
valve 46 is prefer a,bl4¥ .a needl e valve, although other types of valves
can be used in thelg“payfesnederounthibe tuongh hok e ptosindte the otiorg tthenaif s
44, while permtting gases to be WO 2007/032934PCT/ US2006/ 034228
i nt roduckd i #hown imFtgums Scust ® dr Herlipm Stsuppdristiiss vidve 460l ume 20 on a
sel ective basis using a needle injector 49 (see Figure 7).
A plate 47 is securely mounted on the Iid 28, using a suitable means such as
fasteners (see Figures 1-5). The plate 47 helps to retain the valve 46 in the through hole
44. In particular, the plate 47 has a through hole 48 formed therein. The centerline of
the through hole 48 is substantially coincident with the centerline of the through hole 44
15 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.
20 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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The needl e injector 49 can be attached to a handle 59, as depicted in
Figure 7. The handle 59 can be fornmed, for exanple, fromrolled

al um num Wuoe2obmesdéza 59 can 5S5be grasped by the user so poaUsibGouser
can insert the needle injector 49 into the valve 46. The handl e 59
can also be used to facilitate connection of the needle injector 49
to tubing 532PYEthe pendly iaiecigaddorhenihaneadle gusdky 49deipsertadiheseinolhe 9,
or draws a vacuum through the needl e injector 49. Alip 45
is formed ar GG ineraftreidy gliehiol fig saugly pitbinithatheoughdolsdilt rthitraedds |
as 10 shown in Figures 3, and 5. The |ip 45 supports the val ve 46.

A pl ate 47 i sstabEsheddeywearn thetvaitlecht dnt éhelpedplRBy ofibe tagowghdsle4bl e nmeans
such as fasteners (see Figures 1-5). The plate 47 helps to retain the

valve 46 in the thaseyehh heavecrakd ffim, BRntbeibeadinto tHigntBal Rolde DBy Way
t hrough hole 48 fornmed therein. The centerline of the through ho¥e 48

i s subst ant i gfthyn&RiNfie8Ni0, Wntdint H@edfe%ﬂ]lﬁ%%f 498 1Rt d'irduish QMO RS
44 15 formed in the |id 28, 'as shown in Figure 5. The through hole 48

has a di anetgt, el ' I 4 t e to
Faci 11 tate the Saapchiy KRR A0l HIRc KPR Bl ( BLBE AL
This feature, tesults.in interference between the valye .46, and th
por i on of - IESEY 40 e Nibast & R Emen TR PO RgRCHER Sra e el e 30
interference helps to retain the valve 46 in _the through hole 44.
20The val ve B6¥psoidhenrediennigctondrelielsmbly, freaditogsn sasds plasemizedrigtadeyel |
such as rubber. The resilient nmaterial has a penetration formed
therein for fwivethetambient his prespirafto inhibitinflew pHamitienttair ipaghe interwal ghlumise
valve 46, and into the internal volune 20. The resilience of the

mat er i al 1€aus@g000 pertetniadgen enticontrenpyithis drliagmahesluib 0 nackd e
injector 49 is not inserted therein. The resilience of the materi al

al so causes ihRtaald\ver #frelderifihdd feaiad, to AW e ffdaealdeRek Burveld B16h Qbak4,
when the needle injector 49 is inserted therein. The valve 46 is

preferably sj . i i Al r I a
seal is esta%%?gﬁggn%%%%%%ﬁp%%%ﬁbg@vgm%%ﬁﬁﬁﬁi?ggggggPg%%@?m%?Oﬁﬂghm

t hrough hol e : f .0k d..|

i nternal vol %Iﬁéehcégﬁ %sz& &%@%ﬁg? a‘t\éﬁg&ﬁﬁee agﬁ ?Jr%]%sglodrxg%&g%%g%b% g‘;ea%ml;t&fa
needl e injector 49 s insert t hr ou the val ve 46. For exanple, air
W thi n the s oBERlSa IREmsO g et s et ) ape ene e
injector_49. Nitrogen gas can _s_ubsg]gg]ent |y be introduced into the

i nt er nal 3ol $3k PPy I aﬁye@)fadﬂwnﬂ gan £43 hedpigeduger topheingsrag volume hy
nitrogen gas is pressurized to a |l evel above the ambient air
pressure, towknelthe neadifiniseiondd,ant penther apak gerivd carhiee dondentaveto fyrthen e

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
20 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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10 20. [0003] The nitrogen environnent within the internal volunme 20
can be maintained for a predeterm ned period, to allow the front and
back curvew@®iot/mzemak in the nitrogen and thereby degascriRBos/034228
nitrogen, and oxygen that has mgrated out of the plastic materi al
from which the fr?nt and‘gack curves 21 are formed, can be_evacuated
from the internal "YdfRBnGRrckynlh falyss Alian phjesroved frpmehe eanisterdD a the
concl usion of the 15soak period. |If desired, additional nitrogen can
be i nt r oducetPPchsionef heifimplnpak periadrsitgthoglpvebox Heormshet|seitibls meansito
39, and anot her soak period can be conducted to further degas the
front and basklatathe/f&ent2ad back mold halesZlefrah oRygen 0 gdtarngdeely, shapeedsarirsd
t he degassing operation is disclosed for exenplary purposes only.

Qt her gaseousittbheii @a randih abihe chbsterdOpasiShe earidhe 1080 thedfht 2% BRE knold
curves 21, including gaseous fluids conprising a blend of nitrogen

and oxyges, EAfes28 ch$Bestbied bl Bt H6ANRE bY& mold halves PR BEH:8 cfjcirnj ector
49 can remain inserted in the valve 46 during the soak period.
Al ternativel ¥ th&iRg Jdsnj ector 49 can be renoved after the
ni trogen hasﬁ%eenoﬁnﬁgggﬁgéd, and reinserted at the conclusion of the

soak period to evacuate, t ni.trogen. | 1

2007/ 032934PCT/ us@t?dﬁ?’é@ﬁ%%a“ b PR with pnerbrase 2 WOYER AR ves 21
can be renoved, fromthe canister 10 at the conclusion of the final
soak period,? gCP'iﬂ%ﬁéhf‘gﬁﬂW%a FORMEFOAT PressHEredphettAgIres Irdhnkhergembrane
isolate the front and back nold hal ves 21 from oxygen Al ternatively,
the pressuri % Prferablydermed Aromppeesiientnflesible oapfrriet Sich a9Tubherd Thhe
canister 10 and the front and back nold 5 hal ves 21 can be stored
until t hE0 f r oanbzne 5D achoumtddbniihe 1ié 28.24 taveginiede Stlisffomeario chedid 287 o
oper ati ons. The cani ster 10 can be equi pped with a nenbrane 52

for providi nglagnhé mtteeside afnhd Maibiahes2 mtfRnidedmMehibfRn2AtH Be internal

pressurized (see Figures 3-5). The nenbrane 52 is preferably forned
froma resil {@mnhe 26| exi ble material such as rubber. The 10 nenbrane
52 is mounted on the lid 28. A through hole 54 is formed in the lid

28, to place the #adelsids. of ihbR dERAPERRELPRe plbid ki flof YARIEG! 40"
membrane 52 is sandwiched between the plate 47 and the 1id 28. (The portion of the
15 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
20  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 nenbrane 52 is held on the lid 28 by the plate 47. Mre
particularly, the nenbrane 52 is sandw ched between the plate 47 and
the |id 28wdbheospeat i on of the 15 nenbrane 52 bel ow t hect/bsnughiagl e
48 has a slit forned therein, to permt the needle injector 49 to
pass through the nmenbrane 52.) The plate 47 has a second,

rel ativel y |'arcgaiungiosngh theorestgging offpe af thisatals 4V ¢wothe peadinbter efitheig
access to the nenbrane 52 (see Figures 1, 4, and 5). The centerline
of the througbmbmhep&8on §2% vhsesthe mainbyane pontion d2mto rises dr cishve upward,
centerline of the through hole 54 20 formed in the plate 28. A

portion 52a wherttheint@hdlvaluene3D ik presdurigaic dn vilichwbide, thé febh@hanb @beich 82a
The underside of the portion 52a is in fluid conmunication wth the

i nternal vol 4mBcedd dGyesd@y bahbit Meed fhe QuaalREndb is PRBsuRzEESUr | zed
nitrogen within the'internal volune 20 thus acts on the nenbrane

portion %a’ by Ug% &%}l@%ﬂ%ﬁ%ﬁ%&lﬁgﬂaﬁe ?éhioﬁr g'i-a}icatﬂ hﬁﬁﬁ&érb%'th a Vlglal and a

2007/ 032934PCT/ I'n conjunction wt e restral ning

effect of the plate 47 o h erinet of. .t he nmenbr.ane, portion 52a,
causes the narny et PRehOSuE Ry Elm a0 iR R R s O R b o e
internal volunme 20 | essyrized. In of her rds, the nenpbrane
portion 52a %%?P”é%ﬂnd;s%élsﬁ?‘ﬁ??ﬂiléarb% e‘iﬁéﬁg’c%nqlﬂfjwnd%g@ﬂﬁe 20
is pressurized. 5The upward curve of the nmenbrane portion 52a can
provi de bot heharged suprepaipidpnefor asaakiperiph dihedndiegiiontcan fee beipsedith vesk Hat
volume 20 is charged with nitrogen (or another gaseous fluid). This

i ndi cati on cthaitbernaitviolunze?)) @msatnh eharpededmiak avodkureeio? Goridsribgstnggehar ged
in preparation for a soak period. The indication can also be used to
verify tiat the iTHesufate popfiaingd tROlid EaRLasd Bdlew getnatibhingpatiaoiia

period, or during storage. 10The surface portion of the lid 28
| ocat ed bel opyelchdyRINBREXRAETH tAA fO%® an indentation 61, as shown in Figure 5. The
indentation 61 permits the user to push the membrane portion 52a down after the
internal volume 20 has been depressurized. This feature can be used if the membrane
portion 52a stretches and deforms, and no longer returns to its initial flat shape on its
15 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
20  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.
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preferably has a convex shape that forns an indentation 61, as shown
in Figure 5. The indentation 61 permts the user to push the nmenbrane
portion S52samenozaddser the internal volune 20 has been gepusnsdisized.
This feature can be used if the nenbrane portion 52a stretches and
deforms, and no lgnger returns to its initial flat shape on its 15
own. A seal THDserandplas §4 can barerovrddsva theenisi@r 1 hsahat the pallets 22

I nwar dl y-faci ng surface of the second end portion 16, to seal the
interface bef apdh backesoied 2& nah ipdpaded anitpaheasedontdneiath 6d puttide O the
Figure 6). The canister 10 also includes a first plate 62 and a

second pl at ec@stdro MR patipglarly,iangd Thieavie d teteaddPendfpoftioarkn Bothsdragknto
curves 21 within the internal volune 20. The first plate 62 is

preferably suppetied OBy WhgoSRE OpiRd il telfireRnd Boftdbn WaY e fodSHY ik NUS
66, as shown in Figure 6. The second plate 64 rests on top of the

first plage ; t: _$8C | t .
2007/ 0329%,4 PQ /?5%&]2%0%%5%02 g@)ﬁg@gﬁ%négﬂ Ef’ g‘ifcg?egﬁ%%ﬁ %’Zlarpéaﬁ%@e%y LA

(e can st i bR AR ELE Al GOV PRE B RITRL,

can be Ioadeé 0 € secon out si

DA e Tl B O 0 SR S P SRS oL
portion 14 ( Enrt]eei‘narl%glu;% clfsthe canister 10.
One of the pallets 22 can be stacked directly on the second plate 64, as shown in
10 Figure 12. The pallets 22 have downwardly-facing cylindrical projections 22a formed
thereon, as shown in Figure 9. The second plate 64 has recesses 75 formed therein to
accommodate the front and back curves 21 disposed on the lowermost pallet 22 (see
Figure 6). The remaining pallets 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
15 formed proximate a center thereof for pemﬁtting 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
20 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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5 depicted in Figures 10-12). The rod 73 can be secured to the second
plate 64 by way of a threaded hole 74 fornmed in the second pl ate 64,
proxi mat e wezoososzext t hereof (see Figure 6). The rod 73pandsiobeosizzs
attached second plate 64 can then be lifted fromthe internal volune
of the canister 10. One of the pallets 22 can be stacked directly on
t he second ppatien &4 as depiethdinnFigwre 10. Fhepodd3 can subsequently et wntireadedwed
downwar dl y-facing cylindrical projections 22a forned thereon, as
shown i n Fi guoeved fifinehsscontplpl &t e Thellih2& candbesisassitibnédinteelopehmgSion
to accommodate the front and back curves 21 di sposed on the | owernost

pal l et 22 (safldtged B fice bi@ni@Th Riche Fab iRlSedc@FirReoskiasked on
top of the second plate 64 and the | owernost pallet 22, as shown in

Figure 12. Each pald §tingled\@e thelthiQuabehghpurd bwia t%éﬁﬁ?&d?ﬁﬂiﬁn@t e

a center thereof for permtting the'rod 73 to pass through e pall et

22 as thezpa . [ . .

al Lot s 22" B aeeafls SLACKSAER oLl o WEPHE Speh I oo
stacked on top. qf ch, .ot.her. The cani st 1Q i i so th
The t nter nal (iR kS EitGtiess by PRce PEOP o ofHes B R o35 dft 28
particul ar nunber_ of pallets 22 is specified for exenplary purposes
20 only. Al t &ihsaliedand sssendhehenyords ghesrrnst &y placs agahtipdy % ed to
hold nore, or less than fifty pallets 22. Mreover, alternative
embodi nent s eappProwivedpce gu thedstaclof pallstsi2t Ahistfpaturetoppbelp thepallpte 28 fo or
W t hout the use of any pallets whatsoever. The second plate 64 and

t he stack of rquaiid sbsta@nllyatativeark if tebdoinip thayanidtertiBevireo dhe/@nisgndo is

| owered into the internal volume 20 through the opening 30 in the

first endd VEmRRQEY/AQHpE84R6dS2E06r iddwid8 npeed.i on 14, as depicted in
Figure 12. The rod 73 can subsequently be unthreaded and renoved from

the second plate g ﬁm:ﬁgﬁ bicth B8rer@ied I6R tREmRLSH LhRRR B0 aReL A€ cORERIATY

30, and secured in place by turning the latches 34 to their

Lg\?\g?gf i ;’gv\;?%&e?ﬁ%ﬂ%: oﬁagﬁﬂgnnsdav&gﬁ%?léh ﬂ‘%ﬁld%, Hl_rr%ﬁinthEe Ifoid L Hle%&&)nﬁ %late
64, and lifting the second plate 64 and the stacked pallets 22 by way of the rod (se
Figure 12).

15 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.

20 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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5 The springs 66 thus exert an upward force on the stack of pallets
22, when the canister 10 is |loaded. This force urges the uppernost

pal l et 22 =mgnatnsés2z¢dae |id 28, once the Iid 28 is instal beguaindsnzizs
secured. In other words, the springs 66 place a relatively |ow

conpr essi ve ggfgﬁlon t he stack of(gallets 22. This feature can help
the pallets 27" t0°PEREIR SEipst AR ancibe yaleesaklil sreeagh commahigatively coople &
cani ster 10 when the canister 10 is 10 bounced, dropped, knocked
over, or ot hdf@PE©lenid. The pallets 22 can be renpved fromthe
internal volume 20 after the conclusion of degassing operations by
renovi ng the |id B8h netllemitictuy 49 easseethtéd3witina tdiespa@aipthngloatte Bdisteand
lifting the second plate 64 and the stacked pallets 22 by way of the

rod (se Fi gut® Hi2h ncddiingietor 49 B iaMelidbni@piiGkiod with e siia o i adbiRad
of a system 100 for conducting degassi ng operations using one or nore

of the cani séRrcT HvalvEd @1 BpivaybAlling ORRhLSERte 0ﬁ95‘tf #he %egguré‘gélsdl?cers
a plur 1ty, e.g.,

consol e 103 for housing the controll ér 102, an

For ol di ng. 1 oe Aot Bommb a8t ST EP R 8806 ITLRY 987 o FiHithe'
further 'nCI&ggﬁmﬁmﬁﬁﬁE%hhg iOfeagfg*ﬁﬁéﬁieCtors such as the needl e

i njectors 49, a“vacuum pu "6y of pressure transducers

110, and a pluraljty of ﬂéveseéll. The pressure_transducers
110 preferably ha V§§\”iefx Mg couppaEnditp aseepttwe fpidinnws pImgsuticrdar, sanle
val ves 111, and the pressure transducers 110 are nounted on the rack
WO 200710329%kmedil ispobed oggmpgcation with a source of pressurized nitrogen (not shown)

10 by way of a pressure regulator 117. Each valve 111 is also in fluid communication with
the vacuum pump 118.

The controller 102 comprises 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

15 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.

20 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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104. The pressure sensors 110 and the valves 111 are each

comuni catively coupled to the controller 102. Each needl e

i njector 4%0Bmo0amenei ated with a correspondi ng one of theraeiGise2s
10. Each needle injector 49 is in fluid comunication with the output
of an associated 5 one of the valves 111 by way of tubing. An

associ at ed cheuskd nhengr &6 wick 104 eavdehequippedlwith a shalni 20| fut ghpporting the
comuni cation with the outlet of each valve 111 by way of a T-fitting
(or other susahaist &0 fudidg18@dingonnected to the tubing. The val ves
111 are configured to accept two fluid inputs. In particular, each

val ve 111 is in fiiydiishdc® AR a8l e Mhddd od (BOMEE B0Q T TR 88S14! F&eably
nitrogen (not shown) 10 by way of a pressure regulator 117. Each

valve 111 i Sigf;ﬁ{]% Ewurtaé 1 CseCARTAL @gftﬂeqnstvlaéfg Bofifdf 1&?&%&15&9@%38&% is

The controll conprises a pr ssor menory storage device

114 co icatively.coupl t.o th . sor.112. . an set . of
comput er Soxcatreifiee bf HPiof thelBrend o BHEF 5780 st nistedds SRbida g
device 114 (see Figure 14). The 15processor 112 can be a

m cropr ocesst Se&P"’%ﬁ’#&ﬁ“@Ei"%%@“f & (YPﬁIBF’(?bééé]%Fr‘?amsm 10 by jyay of the
controller 102 can generate electrical outputs that control the
oper ation ofva¥¢etbval ves 111. Each valve 111, in response to the
out put of the controller 102, can open to place the associ ated
cani ster 10 in fIThecdonmiml(d @abe equippet withhe imetfr@ganel JOG6 toe included 2
continuing to isolate the canister 10 fromthe vacuum source.

20Al t er nat i Viedyyad, bhtevaraly Gispldjls. ke itp€Re handd S canthraised wogiiediethe
canister 10 in fluid communi cation with the vacuum source, while

continuifig tQnks@Mrabe id ffinsaite HetlegdRink bRFRlidifor U p4rRERH hO BT §8 canisters
Degassi ng operations can be conduc?ed using the system 100 as

fol | ows. Eacj(])_cani ster 10 can be |loaded with a stack of the pallets
22 and sealed, in the above-

The degassing operation can be conducted in two cycles. The first cycle purges
a substantial portion of the oxygen from the internal volume 20 and the front and back
curves 21, so that the second cycle can be conducted while the level of oxygen in the
15  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
20  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 pressute of the nitrogen being directed to the canister 10 reaches a predetermined
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WD 2007/ 032934PCTI US2006/ 034228 di scussed manner. The rack 104 can be
equi pped with a shelf 120 for supporting the canister 10 during

| oadi ng. wo20¥hes2bsaaded cani ster 10 can be pl aced on t her/amledkdtbs
The rack 104 preferably includes features that securely engage the
first end portion 14, so that the canister 10 is 5 suspendi ng by way
of the fir sttheaseplporg.i approximately 24kpyedseres aquaeedatie(134] Mtk bas ddiceted by a
subsequently be inserted into the internal volune 20 of the canister
10 by way ofdisdigie vatpuesedbratedthe ticonsoiaeddGseamabeiveguilpped Wit h an
interface panel 105 that includes a keypad, and various displays. The

interface panel I10&eGRcdi@onsad2hes REilfied afactht ARroken &ARiEikeed &02 to
comence the degassing operation on a particular one of the canisters

10. ThesARa_%%H:1891 0 BRI Bhéa R @@i‘%éﬂﬁrafé@@{?k!&ﬁéﬁﬂh&t%aﬁéég iteWalveS11 The
first cycle purges a substantial poriion of the oxygen fromthe

nter nal wol e 20, ael diN8 eLEOAL (BOGRGICHINNTRe B caifeet B AE

second cycl € can be conduc oxXygen 1 n

15i nternal volune.is, at . evel, e.q.,..0. ercent or |less, suitab
for " degnosi neuREHiionut hedhimguteyafe ThERISE cofme Ded s i Rny
the keypad of the interface panel 105 to select the particul ar

cani ster 10 ¥ mangpighed deavacya of epreompely 22gpches pSBgisETt (P KPA) or
generates an output that causes the valve 111 associated with that
cani ster 10 geaterpén appoxinriely thiee minpier.aa ndiesiadrpy apothef disdyeic eulpitist er
10 is placed in fluid conmunication with 20 the nitrogen source by

way of the ngmdtaeedbyjibeboocid®d préfverecomsduobd H0, 102 verifies that the
nitrogen is being directed to a sealed canister 10 by nonitoring the

back- presgur e reghsthebestliiiiont dTehedthReInifite Ee@oﬂ ele@bntkdiier 10D generates an
particular, the controller 102 verifies that the pressure of the

nitrogen bei fg,dichgehfds i vilve 1580 iShRE mEQahitRr RoA B fRGLALTIpaS,
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
between approximately 2.0 pounds per square inch (13.7 kPA ) and approximately 2.5
15 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 conununicat‘ion with the vacuum pump 118. The internal
volume 20 of the canister 10 is again maintained at a vacuum of approximately 22

20  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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WD 2007/ 032934PCT/ US2006/ 034228 threshold, e.g., approximately 2.0
pounds per square inch (13.7), as indicated by a discrete out put
gener at ed WO oh®wo3asaoci ated pressure transducer 110. Onger/iuh®o6/034228
controller 102 has verified that the nitrogen is being directed to a
seal ed canister 10, the controlier 102 generates an output that
causes the aiween dppiroSirstdlpnl 6 peigend approtimateli(l.§ pygiersepiokinase)s two
source, and place the canister 10 in fluid conununication with the
vacuum punp hbhfs. The internal volunme 20 of the canister 10 is then
mai nt ai ned at a vacuum of approximately 22 inches of nercury (-75.

| cPA) or greater Tht@fst3PEE exdsFRiEhY cdrid[u8Rn BF et S-ho@Ssokl fériadl ek Moyed
anot her discrete output generated by the associ ated pressure

transducer 1raégve 196%beifhea BANGE BT RR le%l +idfin HRiEEmA] WtiBe PG Wﬂ@ge pﬁrE&i

controller generates an outp at causes the valve 11

I
cani oter 10 B HRLEP-EN AR "%I.ﬁ%%l% i BHER a0, BY € Eif* ?%le
nitrogen in the Iune 20 o

t er nal cani st er
i Nt ai ned at ' priESednd chdt vy SRR ey %Swfnﬁ%i?rf&ﬁf@éw&aﬁa?’e
inch (13.7 kPA ) and approximately 2.5 15 psi (17.2 kPA),
appr oxi nat el e p@q}@]lgjé ndie second cychg 1 is ﬁ)ﬁ)éorg@ﬁélp f &1apRer @gbspgfgantly identical to
five-second period, the controller 102 generates an out put that
causes the v fiest gycle, wothi thotxeeptiantthat eanilspesiod POagprormelely sit fowgather
source, and place the canister 10 in fluid conmunication with the
vacuum punp thiBiwollierd, iy mifoahed/althemendtsiof of the sewand sjcer 14 Othies waglai the
mai ntai ned at a vacuum of approximately 22 20 inches of nercury (- 75
QA) or gieat GfrogdnQh tiRNRfeeal TBhAEL Y0 bihe @alidtaUtas maintained at a pressure between
approximately 2.0 psig and approximately 2.5 psig for approximately six hours during
the final portion of the second cycle, to further degas the front and back curves 21
within the canister 10,
Upon completion of the second cycle, the controller 102 causes the interface
15  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
20 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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At the conclusion of the three-m nute period, the controller 102
generates an output that causes the valve 111 to isolate the canister
10 from t hevoaowowsrpzaunp 118, and pl ace the canister 10 iparfstioclosazzs
comuni cation with the nitrogen source. The nitrogen in the internal
vol une 20 of the canister 10 is then maintained at a pressure WO
2007/ 032934PTh¢ wsHbosL 624208 Ised dwing thp pifeadkstaregepepiod tqyproyide aml
approximately 2.5 psig for approximately two hours. The first
cycl e ends witdicatitve thavihe hiisiganctefgetinbeitgmamcinedsddin hercanigter B not ed
above, it is believed that the oxygen level within the internal

vol ume 20 will beThuisdR6 dedctibed deiingdpe@tiodR|deswridePnCdet ABoLeénPL
percent at the conclusion of the first cycle. The second cycl e

I s subsequen gﬂbo% hRY! FRE shoferh F@(P@iﬂ%‘é uEé],;B t6 %H%cfu%l othERYSS of BOMLdNS

controller 1 The Second cycle is performed 1 n a nanner

b ly I j.C . fi I i i h
subsequentl y o#&gt%%fﬁ,glgllﬂﬁgggﬁggﬁdnrs Hat ﬁr\éﬁ]dc? glto é%pltcrglsgtﬁalf %oe %{S:ieg.n that a

soak period o X hour's, urs, is

performed at the ncl usi,on of t second cycle.. In other words, L
O it rogen i n ¢ hatt fiedt heagsietind 36 FituRiCastiing Fasfaoth pd Bt htantaly
mai nt ai ned at a, pressure bhetween %pproxinate&y 2.0 psig and, . .
appr oxi mat el Fotingopshagiss e i 6pssefiagtve manasry Faperagplfy thicye ohan ipdiyidual
portion of the second cycle, to further degas the front and back
curves 21 wi chiisier Weodagds stsigleliot of o amsiorapk etoldlalesds 2 ivan sedanthe need
cycle, the controller 102 causes the interface 15panel 105 to
generate an ittt dapadshatopeiationkag add adillyicopkfradtiand back mddpkiete2 If torthe
that particular canister 10. The system 10 will continue to maintain

t he nitragen dekdsihPopddRionadti ifiyHe BhuiRd RS SdlitBrel3akite @ BciRBPEHMbER bel Y
2.0 psig and approximately 2.5 psig until the needle injector 49 is

renmoved, or Weddih d@fhsilille iots S VSRR adPodek actPRAITR! TRks, Hpofdaial f0L
interface panel 105 to end the flow of nitrogen to the canister 10.
The cani ster nqtgrruﬁi%g of production operations due to an inadequate supply of degassed front or
back mold halves 21 can be lowered by the use of the canisters 10 in lieu of a vacuum
chamber. Moreover, the costs and practical difficulties associated maintaining a
15  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

20  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
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20 the encl osed front and back curves 21, can thus be stored on the
rack 104 while the nitrogen charge within the canister 10 is

aut omat i camtgzonaentai ned by the system 100. Al t er pat/ipymbdozsdbe
cani ster can be renoved fromthe rack 104 and stored at another

| ocation until needed, so that the system 10 can be used on a

subst ant i al | eirgenpeaiesio abdisdgen s@irete ab manimel petentsal &fr the Dot andbackack
curves 21 in other canisters 10. WD 2007/ 032934PCT/ U32006/ 034228 The
menbr ane 52 meld Habren S ¢b ishurontgindeel yfdxygacdae sé akge op tieindgbden cirgyi de
an indication that the nitrogen charge is being maintained within the
cani ster 10.Moreover]BR calisieerrie s64figasd t6l etashieBly WRE b altlddBnilled glove box
described in detail for exenplary purposes only. The system 100 can

be used to cangughe-AthieL, h¥ReRdlindeedsrhig f&%ﬁ{aﬂ{aﬁa%ﬁ of lﬂé?}dﬁgéaﬂg
h es. The use

operations that include nore, or Iess than two cyc

of the ca5ni S48k Snct®Pnaod ilaCi |itate degassing operations on a
substantial | y continuous basis, and in a cost-effective manner. For

exanpl e, the use gf an jpdividual canister 10 to degas a single |ot
of front and back ook etsies 10 ot boidegpsing iad HOGHS £oh SHPERE it
degassing operations to add additional front and back nold hal ves 21
to the 10 de§BS<HRE ypsiskiaf spntanipatieasreigtedyvith Bepsiang the fient 4pd bpck

| arge vacuum chanbers are used to degas multiple lots of front and
back nol d hatupess 211y a degresipgehemberip afsuitablestenagegsmiadmer o The camditazs 1bn
operations due to an inadequate supply of degassed front or back nold
hal ves 21 caare bddativelyeroaghabiyant] hightweghgfind thes carbedbated, hBvddno hidfioafa a
vacuum chanber. Moreover, the costs and practical difficulties

associ at gy nabﬂaFaﬁzea,ragd anlbadeietitt eMald/eddb. OMoA0HURE lian 3anp iRl 10888 d4
period can be elimnated by degassing the front and back nol d hal ves

using a nitrogen.iiaAitelss ML B vWlaldd 0 FiErefB0L 8487 $hit Geature can be
particularly helpful when the canister 10 is being loaded and unloaded in a container
such as the glove box 90,
The foregoing description is provided for the purpose of explanation and is not
15  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 beén 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
20  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

22



The canisters 10 can be manufactured at a relatively | ow cost. For
exanpl e the use of a relatively inexpensive needle valve 46 can
provi de t heveamisizess 10 with a cost advantage in rel ati eariu®2006/034228
containers that use relatively expensive fittings for connecting
20t he canister .to ni trogen source. The construction of the
cani sters 107§ WFE"":S«QFIP%IOQ@H@E@? 3R &PiHb Plethe ipnticaras|defineddry th
the nitrogen char In addition, the relatively inexpensive

menbr anes 52qﬁﬁﬁd e a rellable easi | y-di scernabl e indication
that the canisters 10 are adequately charged with nitrogen. Hence,

t hat the cani st erEBork@ample, Keust bF ad ofdepict mealtemative embddidbit oM\@e canister
2007/ 032934PCT/ US2006/ 034228 bei ng connected to a nitrogen source,

wi th mni mal 1pni@efdral of fa@anitle200. @impanchtbenke omkiderPab ¥e® thé Latiste R
contam nat ed by oxygen due to | eakage of the nitrogen charge.

Mor eover , 5t hgiatapststnudll) tisn el Qéﬁb?eﬁ ubidg E@ehﬁcaq' &Jf&%ﬁéey 3¥¥a&t9rs

nitrogen-filled gl ove box 90 or other device, further ucing t

ro el or omtarLasi i gl ATl cob Ty B
I te th "o ff d.r f t ted with
T Rt S el TR S |

a suitable storgg ontalg The canisters 10 are relatively conpact
and | i ght wei GRTPCA04- & Hicadedipd 84 agiagketi20%wan Bgert 40 dad A eermiut GO8. The
storage area, and unloaded with relative ease. Mreover, the lid 28
and the | at clgket385 isabisppaasi dver te eodddeand is prefarebly firmed &bmyeoklativelp oft
with relative ease. This feature can be particularly hel pful when the
cani st er 100 imgtebel sugh bopdwdnydcidonidel B%ARd i n a contai ner such as the
gl ove box 90. The foregoing description is provided for the purpose

of expl anati on anthd tgeated inddt 206I€ s2ORA kS W BEMT pallétizli 2 BY cbfiflementary
invention. While the invention has been described with reference’to

preferred emiadiiiRied 6k 1R®EL SHletBbAAG he tletadé(ﬁnw?%Gs tAOBQIeI' Off orlhle

words whi ch have been used her€i'n are words of description and

illustration, drz%h*ég% gﬁp%g 11‘1&8&‘%66%& [SF]E%L &rerétgrg tﬁﬁé%s fifad & %[ fl}#

t he invention has scri bed nce o pa

To' bo 11 m t ot BeopeRRe T B PR ot SR ep e Be Pifiof e

ext ends aé%hirructures ngo s and uses that are within the scope
of the aéée nd&thay covers thepwerend|of fheaad 20¢ oreform ang mpve FpwardlyLy if‘ﬂ@“‘%“ne
benefit of the teachings of this specification, may effect numerous

modi fi cati on® therade4; seibeitthigedsef theaad P0ben engagsithe complerstniay Sucadapn
be
the insert 206.

The pallets 22 can be stacked on the durnmy pallet 212, with the rod 204
extending through the respective through holes 22b in each pallet 22. Preferably, the
20  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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WO 2007/ 032934PCT/ US2006/ 034228 nade wi t hout departing fromthe scope
and spirit of the invention as defined by the appended cl ai ns.

For exanpl &0 fevgesesss 15 and 16 depict an alternative enpefgusRid:9is
the canister 10 in the formof a canister 200. Conponents of the

cani ster 200 _and the canister 10 5that are substantially identical
are denot ed Kigirayl] erelfy fasglaritef dheengazammat abthe demmy palletPA@, thaivisert 200,
200 includes features that facilitate |oadi ng and unl oading of the
pall ets 22 canddire md20éatieds thastck oflpallgal? toched lited by veyediliesb@R0200

i ncludes a retaining nmenber 202, a threaded rod 204, a jacket 205, an
insert 206, and arhedeminingtémitd202 diteth¢ amiuehut208 cabbeatihsdatsid tiasaspet he
rod 204, and is preferably forned froma relatively soft 10 nmateri al

such as pol ysgany ehb@bo4les 6N in Fignre 167 NBheldc6RGRE208%S Prdierdl§ sdcBred to
secured to a dumry pallet 212 by conplenentary threads forned on the

gonmy pald elpgle ﬁ)ﬂ%ﬁa@g%ﬂ@@gﬁﬁ 23R! pRBGab1f: thOMR208 Wralfind MEmbAC

204 engages the 1 nse way of conp ntary threa ornmed on

the insert 206 and the r 204, T | exi bilt f. the jacket, 205
borm 15t he 15 ERGHoHd A S dioaBBa baBit Bk ste'alie S 260Gk P8 ek of
the rod 204 to deform and nove upwardly in relation to the rod 204,
so that threbilstsgR- difiesiey anaonaird dedcedaot HEWRLTB D8 HEH 1882 Hifeads
on the insert 206. The pallets 22 can be stacked on the dummy
pal | et 212, waiting memperP0204 thexeremndihdPs Hftend Rositie the siseablyve thahbgugh
hol es 22b in each pallet 22. Preferably, the 20 pallets 22 are

st acked on tivd 204 mmspbgaitlafly aRgiRd vathdhd theougb do2022h of theibsdmd ealldis/22,
inserted through the through holes 22b. The relatively soft jacket
205 i sol gy esaddnewpahé g3ds2032ntb tietdcke rod 204, and thereby minim zes
the potential for the pallets 22 to be danaged by the insertion of

the rod therethropghack bhBalR® 1285 Srappéd BefheBR the §&RINGIzaHlerhiEr 202 and the

dummy pallet 212 once the rod 204 has been inserted through the stack of pallets 22.
The rod 204 can be secured to the insert 206 by rotating the retaining member 202 or
the acorn nut 208, once the thre;slds of the rods 204 and the insert 206 have engaged.

15 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 automated arm can
unload the canister 200 by grasping the retaining member 202 after the lid 28 has been

20 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 Lo remove

the rod 204 from the stack.
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WD 2007/ 032934PCT/ US2006/ 034228 Figures 15 or 16, for clarity.) The
engagenent of the dummy pallet 212, the insert 206, and the rod 204
al | ows t hev&l 20K03#34pal | ets 22 to be lifted by way of therwsmiaids
The retaining menber 202 and the acorn nut 208 can be threaded to the

upper end of the rod 204 own i.n Figure, 16. .The. acorn nyt 208 i s
preferably secur ed t 5% H’?Zlgrr%@ fﬁ%ﬁﬁdlfﬁ?ﬂ&gga? gy q’ff"@a%f"fg gjsgeend
Preferably, the rod 204, retaining nenber 202, and acorn nut 206 are
assenbl od’ bett TP Slithsaansier PG Bare AP AR CeHiEes {dRetRo Rl e
22. 1f desired, an automated device (not shown) can be used to grasp
t he retai ni nlirsheribseond@nd plate ¢ve 64do contradistipg®n 10 fhecagisidr BbsVipieover: the
assenbly so that the rod 204 is substantially aligned with the

t hr ough hol esc@@bendfpottiva 14b af hedapsibt 2t0hal 2 cuthr ZdBdodnmdeheréindorr od 204
into the stack. The stack of pallets 22 is trapped between the
retainingsneahamﬂﬁeah@mmamh@nﬁgﬂﬁyzgalIet 212 once the rod 204 has
been inserted through the stack of pallets 22. The rod 204 can be
secured to the insert 206 by rotating the retaining nmenber 202 or the
acorn nut 208, once the threads of the rods 204 and the insert 206
have engaged. 15The retaining nmenber 202 can be grasped and carried
by an automated arm (not shown) that engages the retaining nenber

202. This feature can be used to nove the stack of pallets 22 to a
position above the internal volunme 20, and to | ower the stack into
the internal volune 20 during |oading of the canister 200. The
automated arm can unl oad the cani ster 200 by grasping the retaining
menber 202 after the lid 28 has been 20 renoved, and then lifting the
stack of pallets fromthe internal volune 20. : The retaining
menber 202 or the acorn nut 208 can subsequently be grasped by

anot her aut omat ed devi ce (not shown) and rotated, to unscrew the rod
204 fromthe insert 206. The retaining nmenber 202 or the acorn nut
208 can then be |ifted to renove the rod 204 fromthe stack. WO
2007/ 032934PCT/ US20061034228 The dummy pallet 212 rests
directly on an inwardly-facing surface of a second end portion 14b of
the cani ster 200 (see Figure 16). The cani ster 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 canister 200
has a cutout 212 forned therein for
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5 accommodating the dummy pallet 212. Wlat is claimed is: 1. A

cani ster for degassing a nold piece; conprising: a substantially

hol | ow body defining an internal vol une; a first and a second
end portion secured to opposing ends of the body and further defining
t he i nt er na&lat ¥@latif®i ist he first end portion having an opening forned
therein for providing access to the internal volunme so that the nold
pi ece can be inserted into and renoved fromthe internal vol uneg;

a lid capabl e afcahieienr §@%&Er%du¥n&dfpf%€e kbifdsignd portion on a

sel ective basis for covering peni ng at | east one of a
needl e val ve f6?“%??%Mhﬁ@”@ﬁ§@BU?fﬂmaPH”W%m%émPﬁ@foduced into and
evacuat ed from fRgaddy @emlenyg&uaﬁseca@@z@o é%'a@oftﬂe bddyidd further

conmuni cation with the internal volune so that the nenbrane can
provi de afefinied haintepnl yelugeghetstond nartion dpeng ?l‘afPPeb'ég fesead theein fot er naI

vol une angrﬁm:@fﬁab&% tﬁ@‘ﬁie‘i&n(’@ﬂihe & @uL: ltnB]@ %Qb&tt@msegf@mto and
mat i ng structure on an end portl on confi gured to renova mat e tO a

contalnerY%W%F%ﬁwnéﬁﬂﬁméﬁhwgﬁ@@ forms a sealed interface theremnth
when mated. 2, yJ @ﬁjaSi@%T 6di segﬁre@{oafhérﬁl%t’ en%ggtl%h Bnt Qﬁe(ﬁ'ﬁ’g ghsh fﬁlaéo\(l?nr{gs

di sposed in a through hole Torned in e canister o
claim1, Wsepeiitg:the needl e val ve has a penetratlon formed therein

for allow ng aatnga@%r@ &Qh@&iﬁe%al\reQOgﬂo{\xﬁggageggs #Rk R ehﬁtrdél%e%rl%land
volunme. 4. The cani ster of cl el n an under si de of
menbr ane ﬁﬁ@e@ﬂhﬁ@hﬂ@ugwnMﬂQEMQmm¢QMwmmﬁMBnmmwcommumﬁmwmwﬂlﬁmer of

claim 4, Ileuf'nE%o FFEF?% %ﬁlbtaﬁe §aﬁﬂ9¥‘4 8&8&[‘45)19&1\% %Pa EJ&%ule (ﬁffelglﬂgl

pl at e nDunte on t
between the internal volume and an ambient environment around the canister; and

a mating structure on an end portion configured to removably mate to a container

wherein said canister forms a sealed interface therewith when mated.

2. The canister of claim 1, wherein the needle valve is disposed in a through hole

formed in the [id.

3. The canister of claim 1, wherein the needle valve has a penetration formed therein for

allowing a needle injector to be inserted into the internal volume.

4, The canister of claim 1, wherein an underside of the membrane faces a through hole

formed in the lid.

3. The canister of claim 4, wherein the membrane is sandwiched between the lid, and a

plate mounted on the lid.
6. The canister of claim 5, 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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6. The canister of claim5, wherein the plate has a through hol e
formed therein and having a centerline substantially coincident with
a centerline of the through hole fornmed in the |id. 7. The cani ster
of claiml1, further conprising a plate nmounted on the second end

portion by wayTiefcamis@Psi dnf1OfurGsRBRbEiIMNDa bR niueee o@fhe@edﬁﬁb anpﬂ'b@inon
urging the piece of a nold toward the first end portion.

cani ster Bf“ey diasPing forameriing fe pisse gl 3 wold spdging tagmieserof aa@&ﬂ tovard

al um num the Girst dtEpe@dn. ster of claim 1, further conprising a first

seal disposed in a groove fornmed in the first end portion for sealing
an interface between the first end portion and the body, a second
seal dispgsed T @niGPS®ihA! WREcih MR8y RE6ARE rRRFRRBLI MnihOh.
sealing an interface between the second end portion and the body, and
a third seal disposed in a groove fornmed in the lid for sealing an

i nterfaceg bet wagn ALk o c@anﬂrldfurrtn@r cBh5§§1n§£‘ﬂrsp&5Fdz§b@sed it ro-gbe?formed in
cani ster of claim1, further conprising a fastener exten % bet ween
the firstthafet grébmﬁ@pnefﬁaseabfraancmfsrﬁfcs peREeUhE Figpt erferortignand éh@ odp@ond
end porti &ems@altmoge% gl%wmnﬁ@m HeSbcofli efd @rﬁen%cor WhelEln@ kP 1S
formed proximate a bottom of the through hole for supporting the
needl e vabsapween thesecarideend apyitign and th besdyadnhathirdysel dspesadie a graoke fopaed inon
COMpI | SesyRhirhdedIGaLY [ bl i BRI fio dohd il BBIHRON Lo securely
engage a gl ove box. e cani ster claim1, further conprising
a latch for securing the lid to the first end portion. 14. The

cani ster in i

Secured t 5t ho gy ol oS, b SRR ERARD R oA AT

t he cani sseeondfandthmntfwnpﬁcusl%thaf' spadercose et rticne te the bbdy: st end
portion, and a nounting plate secured to the spacer for supporting
the body. 15. The canister of claim1, further conprising a pallet
for hol di hp t hEhewshigtepofadem 2awhérciniariy infogaed proxismtewntérmiod the dirorgdhe

pal | et r.od secured .t ting and extendi ng through the

pal | et aﬁjegnsggmnmﬁﬂwrm%ﬂggévéoupled to the rod so that the pallet
can be lifted by way of the retaining arm the rod, and the fitting.

12. The canister of claim 1, wherein the first portion comprises mating features that

permit the first portion to securely engage a glove box.

13. The canister of claim 1, further comprising a latch for securing the lid to the first end
portion.
14. The canister of claim 13, wherein the latch comprises a body, and an arm secured to

the body for engaging the lid on a selective basis, and the canister further comprises a spacer
secured to the first end portion, and a mounting plate secured to the spacer for supporting the

body.

15.  The canister of claim 1, further comprising a pallet for holding the mold piece, a
fitting engaging an underside of the pallet, a rod secured to the fitting and 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.
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16. A device for degassing an object, conprising: 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 tAhidedcdror ddeganitpaviob@crsongiening formed therein for
facilitating insertion and renoval. of the object into and oqut of the
interior of thaes"ﬁf’tf”&lanb&bﬂabﬁf“ PO”‘O“q’aé'“Sé'i‘ U’é‘i”l"{)%"fﬁ‘fcéﬁ’i‘\%dhe[fﬁ’é"cf?ﬁt erior
of the fi &BéndiRFidn@Bvdrighlfltitdneonmaifiscitic@n Wi th at |east one of a
vacuum source and a source of gﬁseous fluid, ressure

d; and . )
i ndi cat or r espbHEf PRTIPRoYCHrER SeP A of B SRt Pg‘]ﬂo‘bélﬁ%\%%g?"ﬁ%“ hayingranor

and an exgghingForfled tHagir foi SdeilRRmb iRBrtion and re@Beh] 8f B bHBG iFd MLl bEHON
an end portion configured to renovably mate to a contai ner wherein

sai d cani &fegipr ofghslrsbpostity ed i nterface therewith when mated. 17. The

device of cl ai Mal& roMh&iSd Me IAicY 8f HE fiksBpitER TRl MM Bicat$h willNg least
device of claim 16, further conprising a lid for covering the

openi ng. 26.0f A vayumepire pndieiorest ff Ergedie fuidsimly oper at i ons, »

conprising: 3 pressBreGRIMaArEsphaWea pRssui Bl tiaY HrbE® thonichol Mg a
solid object to be degassed, the internal volune capable of being

seal ed onederwapkibe fijgePeitei s and a mating structure on an end portion

configured to &ﬁ@?%ﬁﬂan&ﬁh@oﬁ9;ém%ﬁﬁkﬁ%&%ﬁwHQQ6R%Qw%@&qm&ﬁQE%&ﬁﬁna
formse a sealed interface therewth when mated; a controller

conpri si nyheieipsed eadeer forsd sealed integfagegherevighownemingedi vel y coupled to
the controller for selectively placing the internal volune in fluid
comuni cation with at | east one of a source of a gaseous fluid
suitabl e tbr ubhe deicglelpiaisi fgwherpid the velre iamesdlavelve. i n response to an
input fromthe controller. 20. The systemof claim19, further
conprising plurality of canisters, and a rack for holding the

cani st er si&nd Thealerige v¥ diimel6, further comprising a lid for covering the opening.

19. A system for performing degassing operations, comprising:

a canister having an internal volume for holding a solid object to be degassed, the
internal volume capable of being sealed on a selective basis and a mating structure on an end
portion configured to removably mate to a container wherein said canister forms a sealed
interface therewith when mated;

a controller comprising a processor; and

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.

20. The system of claim 19, further comprising plurality of canisters, and a rack for

holding the canisters and the controller,
21. The system of claim 19, 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 needie valve.
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21. The systemof claim 19, further conprising a needle injector in
fluid conmunication with the valve, wherein the canister conprises a
needl e val ve and the needle injector can be placed in fluid

comuni cation with the internal volune by way of the needle valve.

22. The systenTrd syelemiolc/hh 1%@5&% BshuGREHEreel Bmpdrited DOAEMGOERIAgs €S
a nmenory-storage devi ¢ce conmmu tively coupled to the processor, and
a set of %Vﬁfﬁ&tg)@rnuéssé%‘{ﬂya&ﬂugeﬁi ffBrequaﬁsangtaé?t@écmp%tﬁéxecutable

Menor y- st gisagliolkLydi6®on thdhembRestsrusd ®Mcef claim 22, wherein the
controller is programmed to direct the valve to open and cl ose on a

sel ective basis to: (1) draw a vacuumin the internal vol une

for a firgs tiMe ReemFclaim 22, whefeld the b&&.ﬁﬁ&qéi}?rogﬂan%nﬁ%ﬁ&%b‘ét thé Udiqe to
suitable into the internal volume and pressurize the gaseous flu

for a secOpfd af FEsGAYY Gigctive basisto: (jjj) draw a vacuumin the inter naI

volume for a thy Jrgwta'v'aajuﬂﬁﬁ't}%qntema volumd fo¥ ) fitsPEih 0 Pitff; t he gaseous
fluid into the Internal volunme and pressurize the gaseous fluid for a

fourth time pefiidaroduce the gasgayy flpidsatiablesintehe ipfeynat vl wogind(iressyrizeand

(vi) subsgguentl, yﬂm@hﬁgq&ggdggg pfageous fluid into the internal
vol une and pressurlze t he gaseous ffuid for a fifth tine 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 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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