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very hazardous in character, e.g., being toxie, pyrophoric, corrosive or otherwise harmful in

exposure t0 persons or processing equipment.

[0003] For these reasons, it is important for the fluid storage and dispensing package to
be coupled with dispensing apparatus in a correct and reliable manner. This is particularly the
case in many semiconductor manufacturing operations, where numerous chemical reagent
packages are utilized in the course of wafer processing and semiconductor device fabrication,
and each such fluid package is coupled to flow circuitry interconnecting the package with the

semiconductor tool or other fluid-utilizing apparatus.
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provides a pre-connect verification of the correctness of a connection, which is applicable to
fluid storage and dispensing packages of the foregoing type, fo avoid circumstances in which
dispensing equipment is contaminated with fluid from an incorrectly selected package.

[0008] Another issue of significance in the use of liner-based fluid storage and
dispensing packages of the above-describe type, is the need to dispense as much of the fluid

contents of the liner as possible, so that the fluid, which as discussed above may be costly in
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tool or other location of use.

[0013] In such systems, the "first bubble" empty detector, upon sensing of the initial

bubble, triggers the flow of a transitional supply of fluid from the buffering reservoir, so that
the fluid-utilizing process is rot interrupted, and can progress to completion. The reservoir

may for example provide a volume on the order of 50 mL up to 200 mL or even more, of a

photoresist material, so that when the liner-based package of photoresist material approaches
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dispensing packages.
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container Including a port and a first |ocking structure on a
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[0044) Another aspect of the invention relates to a fluid storage and dispensing package,
comprising a container adapted for holding fluid, said container including a port and locking
structure on a surface of the container, and a cap adapted for engagement with said port,
wherein said cap is adapted for engagement with a dispensing assembly including a dispense
connector adapted to cooperatively overfit the cap, said cap having an outward protrusion

element at a lower portion thereof engageable with said locking structure when said dispense

connector overfits said cap.



the first |locking structure when said di spense connector does not
overfit said cap. [0046] A further aspect of the invention relates to
a fluid storage and di spensi ng package, conprising a container
adapted for holding fluid, said container including a port, and a
cap adapted for engagement with said port, wherein said cap is
adapted f eng W th sk b dGadkage,
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structure,  to bl XS MoV RRab ro(i) Qntt'l&l@weﬁ @p{hﬁ&?ﬂ@m kdeNgerddRe [iiiaksyredmeﬂdmerly
cont ai ner 3rP5 p%gse renova hereof . [0049 stil It [
the i nventeketed prbeid buer.said dispape ORRLGHSHS ?HI & P S °Er33r?nec'? n

thereof tQuaSPoifd SHedsulig 438 inf 6.6 BankAHYE fok attyrick xestivaliofi gresseaiod liperpa
i ncl udi ng non- reuse structure renderln

subsequentsas ga) ¢lpragns positingerbaiuesn e o2p A té’&g ?mef g% Sg‘? 'lg;{ ﬁsgﬁ%g) lrrlesgllnﬁ‘g%
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thr eadi ng g@p@gegggﬁm@,grdagge;ﬁa&ﬂ&%ﬁ&q G 0okl e B oo

cont ai ner i"HE T al wherein said

NON- T eUS€ Galnbhiditg Conizines adagied &t hﬁhdmmﬂuldesagir@mpméfdﬁ@\‘@‘tﬁ hisEa P hed
| ocks that_cyt or te DG nkobel adbdiGing BhdaatigRRME] N
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cooperatively overfit the cap/code ring assembly for withdrawal of fluid from the container,
wherein the cap/code ring assembly includes second engagement structure engageable with
said first enpagement structure, to fixedly position the cap/code ring assembly on the
container and oppose removal thereof,

[0049] A still further aspect the invention relates to a cap including threading for
connection thereof to a container having a complementary threading, said cap including non-

reuse structure rendering the cap non-reusable subsequent to initial engagement of the cap
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the cap is renoved; screwon caps with anti-rotation features that
prevent the cap from being unscrewed; arrangenents in which the cap
has a tear area above the thread that is activated by unscrewing, in
whi ch the remaining threaded area is renoved by putting a vertical
tear tab; two-piece threadi ng, tear-of f threading; helical
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renpvabl e togither ttehasa thedggks BFOVISIOR 8?%%?3” B °ﬁ9r‘§’{h i ant? Pmﬁagtm& Hﬁ vhith
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t he recesssiaps tlze wamin the sedpds 2ife feax Fieg: @g)bus;o of a snap-on cap
special tool to cut it off the vessel; provision of a shrink cap or wrap, which is heat activated

or wet-to-dry activated; provision of a non-threaded cap that is formed over features on the
vessel neck, wherein interference between the vessel features and the cap retains the cap in
position, so that the cap is removable only with a tool or otherwise by prying it off, and
removal of the cap rips off the formed areas of the cap, so that part of the cap remains on the

vessel and can be removed with a special tool or vertical tear tab; provision of a cap
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removed, the vessel feature breaks off and becones | odged in the cap
recess, and the cap then cannot be used with a new vessel;
fabrication of a cap with break-off tabs that hold the cap in
position on the vessel and slide down conpl enentary grooves in the
vessel when installed, and break off when the cap is renoved;
fabrication i %.Ektl ng
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[0055] In mvéntioi lerhegeafrclescribévieini apvlemqroqq Iingit-hesedsiid stgragg %f\&e%@ﬁ??ﬁ‘g

assenbly for coupl i ng. fen Quif ub,g a'ié QLAAS @ngeﬂ;b&p@nmﬂgg
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a second p05|?|on at
{00543 Yet another aspect of the invention relates to a method of supplying a fluid from a
collapsible liner subjected to pressure to effect dispensing of the fiuid, said method including
monitoring pressure of the dispensed fluid as a function of time, and determining pressure
slope droop of the pressure-time function as indicative of a predetermined approach to
exhanstion of fluid from the liner, and at said predetermined approach to exhaustion of fluid

from the liner, imposing a pressure spike on the liner to effect further dispensing of fluid from

the liner.
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connector body is rel easable by upward pull of the handle, clanps
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cl osure t hehpetnd JiRRMg vsssl, brld a saprefdnent Qﬂs!pte‘@iy @fipledywith the prggspigseliel
relates to a net hogzaihe}t ié: ﬂ%hea&b(&m p‘éﬁlﬁw&h% lﬂﬁdl@ﬁtp@\folaﬁy trat&s[htéﬂh«b ch
n

the mat eri%Yc§ | vessel connector is d%)
With the wessddwn gositibgrtha ﬂomdm@iﬁ hm%ﬂl%ﬁ%@?“g%?@?eeﬁ“r?a‘fsﬁéhe B8Rt or

| ncl udes aehel?' é\ﬂ e('%o E‘Q&l{hﬂ lvéSsél &@B‘ﬁe{n%l&pb@ssﬁl@ { 3@ e ailowithe tahdlé W'Ph@ta“}’
position in ressur he vessel % cont ai ned

posi tion |tranvlttf:€thp\’!ah@)’sc'=ﬁﬁr‘l‘@éttber conaectos His(raRTr Peinp W?qgﬁ%ea‘e)g?m@l the ”?%out

di fferencegin dd mur@ i) B WpEbsitibg WHeRBE tisangekbeamntarftheestnnetov ifroonitre nt
of the package, such nethod ‘i“?c[?l udi ng‘{ sel ectively depressurizing the
vessel whi voascl ingnalle in asoyrat Jaid FRENEETESY S n0si tion,  to enabl e the

handl e to @@5 r angl e a{g;smit the ifventin rkloek iong np@saltﬂt@met@d tdipgens@gond

t QL h gl e in
P ovent t on WPRESSEMHRIE TR oL bRl e L RO R AloF e Qs B n

and appendmdpﬁbealn@amérsplﬁﬂuaéd @EECDQIVF!Wfi@ﬂC@JTEI'ﬁEeEﬁ?AW NGS [ 0060] FIG
is a Per ap! tiv 1?‘{5{, %}& &Nﬁénﬁ"khﬁﬁl e!a%rtab@%doalowsebrﬁgeoanage
|

and di spe gp CE cht connect verificat
coupl i ng odisgehedng aﬁ/maltmai.,nmnghlch the mater;al is disposed in a vessel, an a connector is

coupled with the vessel, to form a containment package, wherein the connector includes a
handle that is translatable between a first locking position in which pressure in the vessel is
contained, and a second position in which the connector is removable from the vessel without
difference in pressure between the vessel and an ambient environment of the package, such
method including selectively depressurizing the vessel while the handle is in the first position,
t0 enable the handle to be translated from the first locking position to the second position.

[0059] Other aspects, features and embodiments of the invention will be more fully

apparent from the ensuing disclosure and appended claims.
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applicable. [0061) FIG 2 is a perspective schematic view of a
pre-connect verification coupling, according to one enbodi nent of
the present invention. [0062) FIG 3 is a schematic representation of
a process installation, including a |iner- based fluid storage and

di spensi ng package interconnected by flow circuitry with a

sem conduct or manufacturing tool, and an enpty detect system
according to one enbodlnent of the present |nvent|on [0063) FIG 4
is a graph of package BRIEEDES j aciepvds@ed fluid wei ght,
in grams, as a function of tine, in seconds for a liner-based fluid
storage a I'sp ﬂﬁ#ﬁﬂw@@@kﬁ&ﬁ and
|nvoIV|ngﬂﬂﬁ@ |a§?§2g%;%ﬁéﬁhﬁﬁﬁaa? (Fﬁﬁtﬁggtggﬁel ?ﬂ) d&& 5is
a graph oflispastageckpgeetoswhish the Pr?sqognecfaﬁﬂ‘fﬁi‘t?ﬂe‘f?s‘élﬂ‘gf ‘Pff WP&‘F& ®in
grams, as, dﬂﬂptlon of tlﬂE in Zeconds for a liner-based fluid
storage an pensi n package, during a dispensin rati

i nvol vi ng [406H | aﬂﬁ%% %Eerﬁﬁe"tf"F(i[’ﬂeH‘a “n%ﬁ'ﬁé’g é:E%%qnne gf’ﬂg% Onl‘—ﬁ%&lmé

a graph OEccBMQQ&w%ﬁ%MétﬁnﬂhBpﬁ&lnginveaﬁd] di spensed fluid weight, in
gr ans, function o

in se or_a.
st or age arﬁ‘l@@ﬂl spdidi ?hlj‘ i?b%‘fjéemsgﬁ%?\%?gﬁpfmess 'Aé ang{ogﬁgag%sgfei Hh‘% a
seri es oOf pgddd CRSSD istotage Sdndt &spehejng packaget intancophected h;ycﬂlchclwt’ém Wik punp,
durin adlsesm ratl in t in
the " vesssrmiopgua rapapa ool i 3 KB bt sjeiec hifio Oho bldlfent
and di spelmsﬂaelpfekemtndvanemght |n grans, as a function of tine, in
seconds ﬁ[{ésfs' gﬂaut% Q,ipi‘. 'o%&kégfe%%aﬁe N dsigl SR eHéna ﬂlﬂ&@dé%@ uf rom

whi ch |qu i Spense n a series of successwg shot s é
action of geamscychifenctorc bf Gmepitngscondh do adinerheseduld sigrast ﬁ‘ed iy efls‘g%ven

di spense ﬁ;ga{a?nﬁ&fﬁl@ahﬂﬁengilngb]?zra'iltoﬁ’frﬁélemgﬁﬁ%sﬁlﬁmliﬁgdﬁﬂﬁé(%fﬁl as

well as t ear equation fitting the d

graph of J8¥#hge ﬂﬁegsﬁﬁé‘apl‘ qf ﬁ%‘i @ge péi‘??ﬁi‘“ﬁllg 6@%’5@%‘%’%‘3“&8&'@25& ueis 4 in

psi g, as RaflBEhifmtion of kifl, inl cands obrls linbrelrasat fliid erordge sudl dispazbing
storage and di spensi ackage from, wh d &d in a
series of PepRE% %‘?‘\ﬁé‘%%ggfﬁ’t“?"gﬁ}mf‘ oy }:hggaso#%%[' O#I%mg m?ﬁ%t&?on punp,
showi ng t hyeoddpt a FIG: 6tihie grapbtof pankegedirepansia psigotnd CTI%PB‘H’?Q Aaid yeighty m
storage and di spensi L, 1@er-86 hhiderk equ&tﬂs sing
fitting t & Had n?‘b%‘g‘é OQ% gbse‘l@ﬁ%\l\%ont elevation va:ge pé?:

er gononi ¢ paokageﬁ‘bmrwieqhdmyelds ispawsad inagenien of Biseespige (SHeiE) byftf‘ﬁf“a“’gt"g?age
and di spe 006 AspdrkiESopetdind Tavo N thealisk 08I L vdf digsid &f tht he
connect or %%%ﬁ@ﬁ%d&;@ SF nslg@glz)rrponenr‘:t parts. 14 10070] FIG 18
is a perspeeelve view of a fltrrent seat according to one enbodi nment

of the i g\ogagl ONFICH YOMaNBaghhet palekagd i::sssmfe inhﬁlgt apipdispemed flaidrvaigidrinof .
[0071] FI

L S,
showi ng t hga:asétalg_lsq g'mcgg;ls ﬁg“%gﬁ%ﬁ%’og’ﬂ me{ &As&cﬂﬁp{i s?o??gte b dli_?;bg\smb

package from which liquid is dispensed in a series of successive "shots" by the action of a

eyclic suction pump, showing the data for the last seven dispense shots from the fluid storage
and dispensing package, as well as the linear equation fitting the data.

[0067] FIG. 8 is a graph of package pressure, in psig, and dispense fluid pressure, psig,
as a function of time, in seconds, for a liner-based fluid storage and dispensing package from
which liquid is dispensed in a series of successive "sho " by the action of a cyclic suction
pump, showing the data for the last four dispense shots from the fluid storage and dispensing
package, as well as the linear equation fitting the data.

[0068] FIG. 9 is a front elevation view of an ergonomic connector engaged with a bag in
bottle (BIB) fluid storage and dispensing package.

[6069] FIGS. 10-17 show various views of the connector shown in FIG. 9 and its

component parts.
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[0072] FIG 20 is a top plan view of the fitnent seal of FIGS. 18-109.
[9073] FIG 21 is a cross-sectional view of the fitnent seal of FIG
20, taken along line A-A thereof. 100741 FIG 22 is an enl arged view
of the outer edge portion of the fitnent seal as shown in FIG 21.
10075) FIG 23 is a bottomplan view of the fitnent seal of FIGS.
18-19. 100761 FI 24, 1s a rti.al er - 100 8he & S¥alibodim¥itew of
a fluid 4¥GPhge Fgﬁdls ‘diaspﬁésﬁgﬁ?iﬁegw\?‘gsog%ﬁﬁﬁeﬂg?&g%}gg the fitment of FIGS.
18- 19 as yRagiehiidNg@wing thedrtailaofthe uppetpodion theeof. vessel . [0077] FIG 25
s a SChe”ﬁéLgkg@@?P‘fc“ Ve viewW of (Bt ARndnPleabof 1G] &, SHoRAragRe dNls

di spensi A BRRFPPRG anti -rotation structure on the side
wal | of tdfehe®aynm pdddanBlerddfG 26 is a schematic view of a fluid

st orage a[@&tzﬂl spﬁﬁ,s.%@gf}g%?g% v&%&hhe"ﬁﬁl@fﬁis@afl gekigapgspr uct ure mat ably

engageabl erewt 27 1s a schemptjic viewof ,a fluid
st or age a0ar3ili spBiGs2hé W%é$°tiawé“e‘é{§§%ifﬁ’%s"ggﬂl égr c%jfrbaf%{ﬁdmg
connect or -Qﬂg%e tructure, showi ng the cooperative character thereof.
[ 0080] FIQ& I'S a perspective vi \{‘v of a fluid SI’tﬁE? & B4 25 shown

di spensi ng0Thckafis. 2 @a’t’@‘@PlP'iﬂgdV‘%l‘ﬁf’fet-?‘b"ttﬁtefl%er?”ftiﬂ’&?l g 'grfruc dre on the
neck regi%rl}[@_fz]; he vessel, with an associated cap and a connector.

[ 0081] FI 29 1s a perspective view. of. the flu kgge and

di spensi n@0TRsseF1G 3¢ is afotiomp plap XgW ﬁ/ egﬂnfngsgﬁlnoggg%)sr?ﬁés)g?u_ct ure of FIG
28, showi pgrdhe drt.add ss hektenfoross0BEl Pl@tioB(vidws of apBrid pdartgevadyi ew

of a cap of the flujd st.or an L SRENS] .
10083] E| dispensing \éessgl F&lﬂ&lﬂg &lﬁ?‘\t/rpeen\?vogffﬂa?h??;% p\g?g%%% to %%1 :J:i'[itgig 8té?ﬁ$thlgl c

32 is a pesksshective close-up view of the fluid storage and di spensi ng

| G . Joki a Kor | @drageoad
15 S A B i, sy o

per spect i vispeusimgpackage, fansing ansi-wictigestaipyrepndissiie il (e @ | featuring

anti - ot ajjq9) | OFENGs 54 hULhiao Afkwt B sk stoege oid affsptriving esssle ind
[ 00861 FI 4 is a perspective view,of ﬁtécap engageable with the

ant i - r ot apisematedsar ppgturesateRly eneeeealie PRE Ml ck region of the vessel of

FIG 33. gf?ﬁﬁ?l FIG 235s laSschenulit Spec bf veflnid ewragt antl alispensingf vepseland3 g,
as engaged w

‘th the |locking structure h tht 8RR cHaliBter
fluid stoﬁﬁg%at%eﬁpdﬁt@bt&ﬁs?ﬁ&“9‘&3@&?’%fS‘@ﬁ&&’ %&".;'?’% [oosfg] FIG 36 is
an el evat imRreoti ew of the cap of FIG 34, as engaged with the | ocking
structure on the necl regi Forh i ioH R AT RThe kg Samging
vessel of @‘ﬁﬂt 33‘{18[%80%3?&%}’8%3" iS a perspect|] vep@vi ew oft £ f laHrléj
storage andi-citgipeireking stistaepn the sepk jegionpt the vessel, with an associated cap

connector.
[0081) FIG. 29 is a perspective view of the fluid storage and dispensing vessel and

associated cap and connector structure of F1G. 28, showing the details thereof.

[0082] FIG. 30 is a perspective view of a cap of the fluid storage and dispensing vessel
of FIG. 28.

10083} FIG. 31 is a top plan view of the cap of FIG. 30.

[0084] FIG. 32 is a perspective close-up view of the fluid storage and dispensing vessel
of FIG. 28, showing the details of the anti-rotation jocking structure on the neck region of the
vessel.

[0085] FIG. 33 is a perspective view of a fluid storage and dispensing vessel, featuring
anti-rotation locking structure on the neck region of the vessel.

[0086} FIG. 34 is a perspective view of a cap engageable with the anti-rotation locking
structure on the neck region of the vessel of FIG. 33.

[0087] FIG. 35 is a perspective view of the cap of FIG. 34, as engaged with the locking
structure on the neck region of the fluid storage and dispensing vessel of FIG. 33.
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anti-rotation | ocking structure on the neck region of the vessel.
[0090] FIG 38 is a perspective view of a cap engaged with the
anti-rotation locking structure on the neck region of the vessel of
FIG 37, with the cap being overfitted by a connector. 100911 FI G
39 is a perspective view of the cap of FIG 38, showing the details

of the |ockin ture of .the c 1 s i of
vari ous equsﬁllnggréh gg u"ml qlqYationy Véé’ve%alﬁﬁ agg?g[[%o%qgmég%geﬂﬁf@giﬁg%\s
packages s{a@wﬂr@gl 06 AR edotnn o f thk: flaicls@chge h@r@@@lﬂlﬂaﬁﬁsﬁﬂfaﬁg@i Wi th
connect or ndl are Is eaadae rent
?\%gb " ore@Gfﬁ Wt%rsp?ﬁ?@ glé\kz o¥a (ﬁ% QJPJgQ aﬁ@dxﬁieﬁs%fgtveﬁii'efé Gaae

of the cd storag di spensing package.
[0093] Fla@i-ratation $ocking emptuotmdhrerisiseion PﬁﬁbBYPFFéW of a fluid storage and

di spensi osaP 2 Kage -k 34 %E.JB,SLQUJSGMWGFEI Sh Mizhabti Syitngle antPiottion fuukiag i on

interfer struct are % enent of the fluid @tcpé‘ﬁge
and di spesitmg opabk aesk regiethotathe vpedrof &84 Yal th 15088 Petpg verihe
perspectlvgné o EW of the cap and code r| ng assenbly of the fluid
storage an i

spensi ng package shown n FI 0095].. F s a
bot t om pl 89PYYi ewFlsk 3P et papeetiva Vi e 594 © ggé%f% SOl defdis P
storage apdidiaRansbfde package shown and FIG 44. [0096] FI G 47 is a

perspective view of a connector .of .a di n I g ré;{'ung
to anot hel®0%hodFHEhA0-4¢ arREEvsRf SAFS ﬁ“a‘lgfﬁeé% oqué?%‘ 48 f?ﬁ;d %ﬁo
per spect | M&eﬂélr@%aaiagéshﬁVIﬁQMM@ﬂ attabhef theetodahd ar@Re Vit p@nedy hP‘

front el evation view of [ 38 FuhS B, storage
accor di ngtheirg eenug P?Féﬁbetﬁﬁﬁrg& En ga%e& ﬁhet%g%fl on. 1009QI] SFQIMC% 50

i's a persgReispysingpakagf the connector of FIG 49. [00100] FIG 51 is
a side el fph onpg(tﬁe%%f af n%,%(}fa&n@%.gﬁegme ﬁeﬂ'&ﬁ?ﬂ&ﬂ%rﬁﬁsﬁﬁmﬁpcnsmg

accordi ng yet er e the | nvenil on, In g‘o Skt
posi ti on pickigedednaing| keycofOgngtfe MA@, mis$oFnEctipn dntey er‘?é\c%e\s/té'{cf“f)en Wew of
the connegt oL frufe fuRisorkd? o SGRANGE AR iititen isdorbhesphand| e,

[ 001021 F evation vjew of the conn I d 51,
in a thirPPHsitiFeG 4% is % PRESPRCEIE VW fjdg a“ﬁl ‘pdeg iggéngﬁm rrtpt)l ed

spati al VEt% énd%spé%{smg ibksgesﬁovdnﬁmhsé connector according to a
further embod |manég %ﬁ e inve t'\(Pwa °¥9‘Qng‘f}"fé°@ ring adsemBIP of B R

vi ew of alt8Ahectk 154 ‘Eﬁﬁg ing assenbly according to yet a
further e@iaﬁgémnﬁspafsmglpackagwbmnam FIG.08105] FIG 56 is an assenbl ed

perspecti }f&ﬂgﬁe uﬁé iﬂg acgnjgﬁ‘é?t‘fw}e%e“pgf afcbifftect®roof a disﬁet{sﬂ? 3Q6MblY;laCzording | S

a graph o function of time (tinme of day),
showi ng th@arpﬁesmhoém@htqfﬁt?llﬁ’re%tﬁ@nsed liquid (curve A), the pressure

of the pr ‘?E@Hf | Zi 14g, S48 another perspective view of the connector of FIG. 47.

[0098] FIG. 49 is a front elevation view of a connector of a dispensing assembly,

according to yet another embodiment of the invention.

[0099) FIG. 50 is a perspective view of the connector of FIG. 49.

[00160] FIG. 51 is a side elevation view of a connector of a dispensing assembly,
according to yet another embodiment of the invention, in a first position of the handle.

[00101]  FIG. 52 is a side elevation view of the connector of FIG. 51, in a second position

of the handle.
{00102] - FIG. 53 isaside elevation view of the connector of FIG. 51, in a third position of

the handle.
[00103]  FIG. 54 is a simplified spatial view of a portion of a dispense connector according

to a further embodiment of the invention.
[00104]  FIG. 55 is an exploded view of a connectar of a dispensing assembly according to

yet a further embodiment of the invention.
{00105]  FIG. 56 is an assembled perspective view of the connector of FIG. 33.
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(curve B), the inlet downstream di spenser pressure (curve C) and

wei ght, in granms, of cunulative dispensed |iquid neasured at the
scale (curve D), for representative Run | at viscosity of 25
centi poi se/ 28 centipoise, during a tinme period of 13:12:00 to

18: 00: 00 for dispensing of an aqueous sol ution of propylene glycol
froma 4 L liner tinder pressure dis [ J 0 ,FI G
5615 o VAT of Fist o0 gt ety 38 PHEy fit, ARG iR i ok beh,

day), shauiing tichgesprreotiie disphsddHauidi(epenile thel iregaiirel of e PrBUHEng e
pressure of t ressurizin iddl Qlistd OMNSEME TN
di spenser("ﬁl”%gﬁuﬁ‘g 'Slﬁtu??/wé" s?%ngﬁgpe&%féﬁ;{ﬁwﬂﬁugﬁgﬁéﬂ@of U at?v

di spens edevriutative dispasdrlegdidameasired sicthe ecafecigrrye DD for grpgesenfiative Ry d, @
(scale) curve ryve. Y Sediddnofl 13a2:001t5 ¢©90:0¢ fof 25
centi poi s‘é'?cﬁﬁwcéeﬁéi cﬁgﬁ'ps%les,elzggéﬁt%gi%%t&?{rgeﬁ 1|1r1e?i od of &7; 02:@%4 L9 cure
17: 45: 36 digrenshigs plows qngousf soliion of eeprleneoslinal §ivmot 4pk s WIE BIFSES)
froma 4 &isdehﬁ%colﬂmﬁfs. pressure di spensing conditions. [001081 FI G
59 is a perspective view of a connector accorqj ng toe mg {n%pg da
embodi nenf001¢H t FEG.i st gaph of BEERS] APE: 268 TEVY! & ge g evafl ol
vi ew of t heaRNACHERhre DR ebMidpenstd Gauid@urvé AN HdgredinG.of €& pressuzizing gas
prospective view of the connector of FIGS (§9 a&lg 55‘1@“’ SO BGms, of
details ofouesmd fscinleb doBsieat FSEERAY e ‘TG i F'E 62 s a
per spect i YgnMitRY dihendedC RuiE Mk aured at the diakg (cure Mo aivethe dingsd deaeheur s

the invention. [001121 FI.G .63 iS. j: BikeL during 2 time

r epr esent &’(“f"&r@nfgr Teﬁréseegh}ﬁee%?"o atd"fS%?—sﬁgBF%;%%aséﬁsg%ﬁ Elg l h!eeca tTon of
the rel eagaiddesfar:0bandé ¢7:45:00 fot Jlispesiag o an pauegust ViR PEPRARY 5 2P w
of a connect or cordi ions€Mbodi nent of the invention,
featuri ng%f’{ﬁk? 4d‘?§ elrHﬁepﬁgstﬁ%fzgﬁgeg%%%&&%%chani SNs,, 100(]514% FI.G,. 65 is
a side el ¢aa08ion RiGed) iofs perpectmYiet plo cognecter accopling to p i ymbopiient
is a top pehspRGhione view of the connector of FIGS. 65-65. [00116]
FIG 67 is a perspective view Qf a co ectort utioli%j%%_r%]e of the

| ocking  reMAYNi SHS- 60 iF asids dlpwhon HevERIER CORIFERRH R [LED
DESCRI PTI Ghoahy THEG! BIVENT bfdhpech\NDyiEWREF BRREDecBMICDIGVE R S1dT$ i RS
1001171 The discl osures 9 t he f%lrl owi ng patents and pendi ng

appl i cat i GREISHEONRERERY O UL EPRSE At ed by reference, in their .,
entirety, jbemipl | FIousDibagerspetiveldor diRicotnesior Jseerding fapgihersabadiment of
applicati of. no, .60(674,578 filed April 25, 2005 in the nane of denn
M Tom ett ﬂa'lm.’enp?)“r' "Zero Head Space/ M ni mal Head E&aee Li nerf-F%\s&d
Liquid St{oeHgE aFié. B9 dpe perknegiveyssheaptic Kamnion of hprAWaprer Fiv. 0%

D spensi ng,." : Ja@Mkvet Rindlk. pat ent application no.
60/ 674, 5 7 GpwipB e 1ckbn o e st

for "Lineri0@dsdkd é\‘%trq Ilﬁ:"‘d‘%S’c Eﬁpg%ésp%iaé %%gpgﬁg?’ﬂéiegfl\//;s ? %ﬁ%im%w? [}%t afibind?!
embodiment of the invention, featuring two distinct handle locking mechanisms.
[00114]  FIG. 65 is a side elevation view of the connector of FIG. 64.
[00115]  FIG. 66 is a top perspective view of the connector of FIGS. 65-63.
[00116] FiG. 67 is a perspective View of a connector utilizing one of the locking

mechanisms illustrated in FIGS. 64 and 65.

DETAILED DESCRIPTION OF THE INVENTION, AND PREFERRED
EMBODIMENTS THEREOF

[00117]  The disclosures of the following patents and pending applications are hereby

incorporated by reference, in their entirety, for all purposes:
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Enpty Detection Capability;"” [001201 U.S. provisional patent
application no. 60/674,577 filed April 25, 2005 in the nanme of

Wei hua Wang, et at. for "Apparatus and Process for Storage and

Di spensing of Chem cal Reagents and Conpositions;" and 1001211 U. S.
pat ent application no. 09/880,472 filed June 13, 2001 in the nanes of

Kevi n hert et . at t t
El ect r oni Emp%ﬂ - peRyistgngl B"Seé't .apph?%!(g&élﬁ] '}4’3$§ ggegnﬁﬁ]\#\s/e%ols olrrl1 the
rel ates t gantd quiendm Tomsétal) fayEtre Hsadaﬁpdce{)\‘lma@iﬁé@ SpRee Llwﬁﬁisaé-tqmd

cepects: Sl INOLL O ShAEA s Satoagaoter |1 2 on coupl o

stor and _di spensi ng
to ensurejgaumper hupbiisignah paterdvpp!igation Uiod 60/6 M7 iledat prd r# %@ﬁe‘g
wel | as to.an e | gy RY Sostdney th
e o STl o st ogpim

spensi ng packages that are
pressure- (Emmrme@%wahlh@, fluid dispensing operation. 1001231

Referring (GH%6 L © .86 g\;gma@?a&ntaﬁ,@mﬁom@ ao/p’ﬁrﬁpem&d MprilviSe R005f inaiee
|IIustrat|ve | i ner- ase

ora epsing, c 0
to which whe pf BeihomNang. et for CARRGH aa@@m“ﬁ%d‘g EaH%a?dﬁ@téﬁgt"pgé‘.“‘l
appl i cabl @y,LQQ1241 The container 10 includes a flexible, resilient
liner 12 capable of holding liquid, e.g., a high purity liquid
(havi ng a Rsegenis pndfFompgeiionsi,ay wei ght) | n a general Iy rigid housing
14. The ligan1l2 wBYypdeavspphdyios b, 9BE07e ditdddnmeali 9] ingthel nasegs opBevin
formed with an, open tofaall» be
provi ded 4XDgughe ﬁ’eaﬂgf?roﬁ‘gi"‘qﬁ%gﬁngs%‘?&mn%g E%Mh%‘ﬁﬁﬁnmﬁﬂg Fa%

ructure or ternati vel as a
3- di mensi qoakz] i Mt Ebseuc nvention OS2 B1th dispensise sygerppdnds HPW&%%%mﬁ'r e

bg ;?Lgﬁgl gﬁ%as agqegtls n‘ﬁ{vgﬂﬁk ’re]gtlesoﬁ%dﬁ:rg 8 &Hedt 'v@:@ﬁcatmnﬂbﬂpﬂn@rtﬁﬂt is usefully

n re erence i ner neans that tpe | i,ner.
formed fr cmployblinduid sragsiandrdisnensiag packageseld SERERPrPRST Soupling i AGIG I 1‘

liner forng gl ﬁlatffb‘ﬁqgs SRl s W%pr}méﬁ&dyé‘tétﬁﬁlat is heefutly shployedfordines at
e

superi npose es t ereof to form li ner structure, of
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film The term "3-dimensional” in reference to the liner means that the liner is formed from tubular
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the liner and cause failure of seams in 2-dimensional liners. A closed-head liner is a liner that
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with a neck opening or a port opening on the head portion of the liner.
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renovabl e @Bditlveﬂ’peebqyolyethylene f' Im, virgin polytctraﬂuoroethy ene (PTFEX lm or other
suitable virgin polymeric material such as polypropylene, polyurethane, polyvinylidene
chloride, polyvinylchloride, polyacetal, polystyrene, polyacrylonitrile, polybutylene, etc. The
thickness of the liner film material can be any suitable thickness, e.g., in a range of from
about 1.5 mils (0.0015 inch; 0.0381 mm) to about 30 mils (0.030 inch; 0.762 mm). In cne
embodiment, the liner has a thickness of 20 mils (0.020 inch; 0.508 mm).
[00131] A 3-dimensional, closed head liner can be formed in any suitable manner, but
preferably is manufactured using tubular blow molding of the liner with formation of an

integral fill opening at an upper end of the vessel, which may, as shown in FIG. 1, be joined
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variously configured, as regards the specific structure of the liner
port and cap. The cap also may be arranged to couple with a dip tube
for introduction or dispensing of fluid. [00132] The liner 12
includes 2 ports in the top portion thereof, as shown in FIG 1. The
liner is disposed in a substantially rigid housing or overpack 14,
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the dispensing head. Passage 43 in turn is adapted to be leak-tightly coupled to the interior

volume port 30 in the overpack lid 26, to accommodate introduction of a gas for exerting

rom

pressure against liner 12 in the dispensing operation, so that liquid contained in liner 12 is
forced from the liner through the interior passage of the hollow dip tube 36 and through the
dispensing assembly to the liquid dispensing tube 40,

[00136]  The liner 12 advantageously is formed of a film material of appropriate thickness
to be flexible and collapsible in character. In one embodiment, the liner is compressibie to

about 10% or less of the rated fill volume, i.e., the volume of liquid able to be contained in the
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perneating into the fluid in the Iiner fromthe anbi ent environnent,
e.g., the gas volune wthin the overpack that is exterior to the
liner. Preferred liner materials are sufficiently pliable to allow
for folding or conpressing of the liner during shipnment as a

repl acenment unit. The liner preferably is of a conposition and
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actuatable in such manner has the advantage that no invasive introduction of a mixer to the

interior of the sealed liner is necessary.

[00139]  The port 30 in deck 26 of the housing 14 can be coupled with a rigid port on the
liner, so that the liner is fabricated with two ports, or alternatively the finer can be fabricated
so that it is ventable using a single port configuration.

(00140]  Deck 26 of the housing 14 may be formed of a same generally rigid material as

the remaining structural components of the housing, such as polyethylene,
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the 22 [00146]  As used herein, the term "zero head space” in reference to fluid in a liner means

that the liner is fotatly filled with liquid medium, and that there is no volume of gas overlying

liquid medium in the liner.
00147}  Correspondingly, the term "near zero head space” as used herein in reference to

fluid in a liner means that the liner is substantially completely filled with liquid medium
except for a very small volume of gas overlying liquid medium in the liner, e.g., the volume
of gas is less than 5% of the total volume of fluid in the liner, preferably being less than 3% of
the total volume of fluid, more preferably less than 2% of the total volume of fluid and most

preferably, being less than 1% of the total volume of fluid (or, expressed another way, the
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volume of liquid in the liner is greater than 95% of the total volune
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manual [00151]  In the FIG. 2 package 100, the dlspenser 134iss 6wn ch mally, as includ
an upper cylindrical dispenser body 138 and a lower, larger-diameter cylindrical dispenser
ring 140. The upper cylindrical dispenser body 138 and the lower cylindrical dispenser ring
are interconnected with one another, such that the upper dispenser body is biased to a
retracted position by suitable biasing structure such as a biasing spring 177. Afier the ring has
been engaged and fixedly positioned on the cap 128, as hereafter described, the dispenser

body 138 is downwardly translatable to an extended position, by application of manual
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23 downward force on the dispenser body 138, so that the di spenser
body 138 is translated downwardly through the circunferenti al
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{00156] As shown in FlG 3, the probe 136 has a short length, in relation to the overall
height of the package with which the dispensing assembly, including the prabe, is associated.
The probe thus is configured as a "stubby probe,” taken here as denoting that the probe has a
longitudinal dimension that places the bottom inlet opening thereof at a position in the upper
end portion of the liner, when the dispensing assembly is fully engaged with the cap and
associated vessel. For example, the probe may have a longitudinal dimension that is on the
order of the height dimension of the connector body, or it may even be less than such height
dimension of the connector body. By such arrangement, headspace gas that may be present at

an upper portion of the liner, overlying the liquid therein, may readily be vented from the liner
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an upper portion of the liner, overlying the liquid therein, may
readily be vented fromthe liner 24 prior to active liquid

di spensing, so that gas efflux fromthe vessel is mnimzed or
elimnated during active gas dispensing, and so that downstream gas
desol ubilization is likewse mnimzed or elimnated. For this

pur pose, the liner ferably n YU delRiiRinale®p
port faci®iof Baelys lﬁg‘gg"%%‘élg’ﬁg it g r%n%vaf‘ ﬂ&ﬁ'g%l\g%eﬁg%mmz he stub hb
probe al I@mgtab@ehgaddimm@gasd tso thas dosmeivad @Fl@?ombb"zﬁtl‘o@wsoil' “Wishe
chem stry framt REdWRulted SWasWE withthe
ability tlamfr@m?ée\"ﬁlg%d‘js anwggrgostenﬁeo?det?g@%‘?ggens| ntf;l facilitates
achi evenenp pm{faaihtatlmeahe@dsmeleo‘{ﬁhr oughout the downstream fl ow

circuitry B{bd;] at T{WQ th @ngséol;eaﬁlb{vk fn¥ heddsidce gab Wbdln@mdtbﬁtpﬂbr to flow of

manuf act uf) ng" too m nim zing or avmrﬁllép‘% B otlglr

i nci dent the chmstp'rf’e%ﬁ@ehf@f thrruigly Shscispenys Qotwptk. (fghndy, Bl 84" as
wel | as lhéﬁ ace"%%%ﬁﬁ&#t@%ﬁbér@iﬂ Factlides! KmeVe@hil B m:ﬁ:ﬁﬁﬂhaa&mmehrsughaﬂd
the 1ike. E@ nating, S ﬁcevgasf the useeng)[%onﬁ&%r%a Q‘Q&urmgobe
and the pthedpensgpanyflow girghipend a g g e 45 5e f-8r RSP RET

optimal copd 'tﬂeke@jﬂ&ufzﬁrzmgroeaﬁdidn@g it peRes mgideft tdf the nactsefnr:wﬁhewbpacP E¥er ,

W t hout the occurren as_voj q hnels. and th

ef f er vescérfBesayree dFsé‘gUﬁS\)’@Hgbg‘ées’ c?’?”S%‘]e?'ﬁga“ﬁ(s a'ﬁgl}%ﬁgé&st ﬁbéjﬁhlgqng P e
subj ect ed k) By LSRG N@ﬁ@ade(gugthemsee@’shﬂs@bbmprpbee@d the@rayisiog of SL¥ARENL s
of the flow circuitry S IRTY TN Q@ﬂ,ﬁ@}‘r the
Addi ti onaFT‘llve“?'T?eOfélf L]B‘Bﬂzpr% ru8 e {é%%ﬁ@g’%{ g? re&‘ﬁ y@gt gg‘ﬁég_r} o

m sconnecﬂmanwuthom mhoxmurrmmfmsma&sweﬁs ofthe IHE‘ rﬂ' 6%‘15"35%"1” 5f°BEGHﬁ?Sed
engagenen r fedRo BlogrelNRIyVIBHESHrostdrt lin presudetdrom
the breaki™g th% ?gﬂg "%E@a{@é‘ tslﬂﬁec nbr a?lg “EPut Si q%ge% he probe is
initiall ysegmeotsnf&eﬂowplfwitm?édH@ﬁﬁ%’ﬁﬁﬁé“\?ﬁ?l“ﬁ% nd not the underlying
l'iquid, thes8s er S mlnogg@t and Bﬁblbyogroﬁé fhckiRat@r adig, detectiors bf muscomdvtiont age
over prio ong-1l'e es . in ¢ of
t he probe W'@Dﬁlcglﬁ%'@ﬁ‘Wﬁfq‘%@qbg\w %ﬁﬁ]"%genf p&ﬂ%ﬂgr e‘f}op{gg%% gl n
one enbodiessel Wile resfiitlih theObibghing dB the; bl@ﬂiﬂ&@ﬁ infembeage, it singg e probe is

di scharge co ui d,wi hagékiid ad €
the inter dB‘H'fqg{c'ﬂ’l Hta w@ﬁg‘ a(fsgacggéﬁgﬁgtragde)HOti%énuﬁeHyl\ﬁng {hqw Wn]rstI eam
f1 oW Ci I CUohthyinafiA®E 68 probhae cmnmtndxzaamecﬂvemwh@aef lopastength propgsdn YR

and downst s S8 RELVOLS %Qgroﬁé’}é’dls bs@&M'tﬁJlb’wér%oﬁoﬁbﬂ}ﬁH fikeant advance in
the art, enl caf

agent | ners have @}‘ Oﬁ d %:B: ecor{dﬁlt
been fill e[aowpt h mwmmdim%g@ﬁ%?ﬂa@# B ‘F°"Ftit1‘fF ohtifig fisHers
about 5% hgﬁ@é&a&ﬁl cSRScHBR IsREuird td adieadiht Mitacdnhectibs nB thetfrid discharge
accommodat pansion of the |iquid in the liner during storage and

transport, coptiivithedoparieeen flaWSHCURs fluid in the liner may change
si gni fi canfobiso Mﬁ@mtﬂﬁnzh@ammaﬁep@mn ihe liperemd dowvistrekng petyverl an Flow

i mposi tion of pr essur he ext rn r ) Berl IR heb it
fluid di spafredigs a§i¥8 éé‘éaﬂfei PN Q "‘gé‘jé%‘%g” e %rPetg] TAtG sol ution

and t her egpicaiy ed mdme cltien teagent mrdpr atll aondifierist WBAbPHS? hegiipere

and i ntroducin L i6@a i 5y Bile® BuringN
addi ti on t%asﬁg'gﬁlg‘g'ggugpﬁ%t ?"ﬁr {Ogﬁ%%ggge%pgﬁlﬁgwﬁl ig ensted. I h&éjgf

and resul t stﬁl@gd ihdstfaugmrtpwhagatsmpmre oh thei fvideinsthg B““\'im"’taﬁ changp Signt
flow cont W?len fHe %éad%lge ge}s r?se[gres%ﬂ'ﬁgé@ Bﬁ‘mgsimﬂfsﬂ'bh'ef ﬂ'@ééﬁl‘s bh ﬁﬁmkﬁfn@bsﬂiﬁ'sce

system
g of the liner for fluid dispensing, such pressurized headspace gas goes into solution and

thereafter holds the potential for effluxing from the liquid, and introducing headspace gas

throughout the downstream system, in addition to headspace gas being entrained in the
dispensed liquid, and resulting in slugs of gas that can interfere with pumps, mass flow
controllers, and other components of the downstream process system.

[00161] By providing porting for headspace gas venting at the highest possible elevation

on the liguid-containing package, the complete or near-complete venting of headspace gas can
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[ 00161] By providing porting for headspace gas venting at the highest
possi bl e el evation on the |iquid-containing package, the conplete or
near-conpl ete venting of headspace gas can 25 be effected, so that

the top port can thereby serve in initial renmoval of headspace gas as

well as subsequent di scharge of liquid fromthe package. [001621
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[00166]  Once the dispenser body is downwardly translated to its dispensing position, the
dispenser body may be locked in place, by suitable lock structure (not shown in F1G. 2), such
as a bayonet locking structure, or a dimple-and-ball detent structure, or other structural
arrangement, by which the dispenser body is Jocked in an extended lower position for
dispensing of fluid from the package 100.

[00167]  The fluid storage and dispensing system shown in FIG. 2 thus employs a
dispenser 134 and package 100 incorporating the pre-commect verification coupling of the

invention, as including a first coupling body and a ring cooperative therewith to allow a
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may be provided with li.ne. 21 I kdse dnd 7082
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provided with a vent line 219, as necessary or desired in a specific application.

[00172]  The liner 206 in such embodiment can be formed of a barrier film that is
permeation-resistant to gases in the exterior ambient environment of the liner. For example,
the liner may be formed of a polytetrafluoroethylene (PTFE) film, to prevent ingress of air or
other ambient environment gas species from the gas in contact with the exterior surface of the
liner. More generally, multilayer laminates and barrier films of the character disclosed in

copending U.S. provisional patent application no. 60/674,578 filed April 25, 2005 for “Zero
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[00178]  The fluid dispensing and utitization operations may be carried out ina controlled

manner in the process installation illustratively shown in FIG. 3, using the control system

including central processor unit (CPU) 240. The CPU may be of any suitable type, suchasa

general-purpose programmable computer, a microprocessor, microcontroller, programmable

logic controller, or the like.

[00179] Tn the illustrative process facility illustratively shown in FIG. 3, the CPU is

operatively coupled with a pressure fransducer 216, connected by a pressure sensing line 214

to the fluid dispense line 208. The pressure transducer may be of any suitable type, effective
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approach to a fully collapsed position, the liner friction increases for each incremental amount
of additional Tiner collapse. As the friction increases, more energy from the pressurizing gas
is consumed to collapse the liner, and the dispensed fluid pressure begins to fall off, initially
at a lower rate of change, and then more steeply (rapidly) at the end of the dispensing
operation, as the empty state of the liner is finally reached.

[00184]  The fall-off of the dispensed fluid pressure at the aforementioned relatively lower
rate of change, marks a transition that is readily discernible in a plot of pressure as a function

of time for the dispensed fluid. The “slope droop" of the pressure curve thus provides an

29



is consuned to collapse the liner, and the dispensed fluid pressure
begins to fall off, initially at a lower rate of change, and then
nore steeply (rapidly) at the end of the dispensing operation, as
the enpty state of the liner is finally reached. [00184] The fall-off
of the dispensed fluid pressure at the aforenentioned relatively

| ower rate of chan transit] ¥ glfgwgu bl e
in a ploteady "tﬁ‘fcé%l}gaé ﬂ}fs"e?e?'ﬁ ﬁgﬁr?%"ﬁmg e’fh%fml%‘baalbd i ﬁ@eegélhjg pensed f 1 ui d.
The "s| ops AP Eopepds tliehesqahﬁsgma t@maxealsihtil@mpww&@etsﬂtﬁﬂy elmey)é&ﬁy

i ndi cati o e vesse SERAURHLRH or R idgebIASH Ope
droop is qng{qgﬁwegase% ngluc rESS%raCF %%%Qhémhe Veéss tg Ho;%r esse o an
exhaust eddr(veﬂﬂhtylsmbulﬂedowitb.mhﬂ hrler-basefi‘rp%‘)}(}gesﬁoaﬁﬁec'““q ﬁB"I Jdispesedy

such pr es?,{?gg ﬁ‘ﬁ %@%%?cﬂg{j%?ﬁéé@él&ﬁeh% bfherlis2 Qe FRVRE ariRe En‘eﬁ@iel tuae

fluid dri l'i ner-based package r
ef f ect i ngwill @mbl@ﬁ!SthSlpfeﬂEwhWt l?iedﬁ‘”tehtle’éidﬁ fihey 41@6?51"6\,9138'1&?%. ?rsomca&n be

sel ected or. pff Q{aééﬂo fho 3BLr, HrogrBsRY kAQNR sidpd dbopr@satibehatitradnd finally to
enabl e di spensin roughout "t he full extent of the dispensing

oper at i ongteep stope gephl@rﬁ) &memﬂ%?‘t‘ie%!Te“TPG’l fa't ate of the Iiner,
progressi pgrde ealk!ay :ﬁ&sﬁﬁl@e@xﬁﬁﬂe,ﬂh%@%ﬁ dieleagenams! ryamwomnnalﬂf@x o)

steep slope decline to an par e n
i | 1 ust r at PelerdiephpipEsistpme E¥§ \P/@’ﬁﬁ[ B Btgﬁé" Y& H%CP 5‘{[ %{&‘"a'[“@‘l%m& fdr%is fe
3, deli vekihg sepshtasiand .aatwferﬂnm daivérinmg e B asigangthe lmg‘ee fiudd dyiver may be

seni conduct or nuf acturin r
nmotive fl @t grpupm)?rrgrggc}% tﬁehrﬁéd ’[9‘ agﬁingSF’eg?L Mra& srf;z?{/vg?dhﬁgy

a met er ed oGk, 'pasrpprt af 7 anpdE cw:le purfpchtﬂfﬁectfﬁh glep|preppdes %ﬂ@@@s i

RSASAS. 5 f%fcﬁ T briRer shye lbegihsn
whi ch a sﬁgﬁlfl’ nse Ska%”%gfr"%%‘g% glé?%tégé §ﬁpres§\§e pe@{u t1 tHRLHED exi

stat e apptofatketly. Ateprsisupef Hpsip r*'!?i%‘ﬁ E’@W@P@l@ “t‘lr nghP‘iS’Fes‘ﬁfg'gﬂf"% &hsed
shots b egltl{eshrg; Ot 19':140111?@55&1%}16 Abip&nt) PRESILY 6 Dhsid tch ipghg prdvides ai sarly

greater than hotoresist re nin n T,
decl i ne fl‘ﬁ@m‘fméﬁl‘(’%‘@t hipprogehele SHPR- %gre&ef' 5 F I}L (!lecﬁnjfes FOOJ\BJ:B“ A

early war, gyF RASth aﬁllstga achﬂe @bwhith hchﬁmarppnhmaghf licp:desrprtsyble Tﬁesqg ewpivisetet hen

dly d t te
;na)'r?le pﬁ rrp?“ﬁ élx{;qese'ly 9 rrimémtp%f?péo reSI %ll ié&% Hmﬁ %Lsfgeugﬁlgﬁ E’n 5 GhL BP

ext r enel y pma.leh.stamum irothe plrdsegss esrewtmgm qwetaBsug izafiethleyq) Oﬁﬁfe?fﬁf than
vol une, 9%(}5% ofm‘ ﬁ)ot rfsqutlfl@{;agl b he({lggﬁlpg&aéen t he pac kage

representi 27 oV e rea% % %‘% 7;5n% of
t he phot or[e&ti8s} oThegpmMI@Pt@qufﬁ%dﬂ‘i‘ rnaghodolpgic Rasge o B @‘ﬁ]" R &t v

det ect SY'ﬁ,taﬁm ﬂﬁkh@gq{uﬁg reméelﬂuﬁﬂro{nhtsssuﬁtﬁhnﬂindtia&meﬁsme onset of
transition 1n | spe fluid pressure thus gmow des ?oetv%déqrrﬁﬁhttethe

i ndi cat i orexbaustianef the Slaid igihe "é‘i(ﬁ&f?ﬂ‘f"gl‘\ze gr: in§eme {oRtAnges: I ner
to m ni M ZgqyiRkent iof ab HiBnd] REbADIE Bt trahsiticiuiciedodfi soppriaiestal figd to the fluid-

requi rerrent of an external rvoir f ar Lk f:
suppl erent WiNZNE PIOEEss: oAt H syl ﬁﬂeﬁ‘)ldd’f jifver 01[1_{ of a&gfaﬁxleﬁﬂq‘!&sd 1?39re$0ndmgl¥

hol d- up i nymRigdYr efenslipfaedemt dle dvbrail dcongmemfrthaspfemﬁ e PYyresRningl ze
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Idlnsgggﬁlerzltgﬁi Oﬁe bab 'd:%penanE Bpe?atlhh B67 s RS pdiRekaao6r 1 tybd RsdribitEin demedtiobed
with FIG. 3, in which the motive fluid driver was a shot-dispensing pump operating with
alternating suction and positive fluid displacement steps in a repetitive cycle. Pressure
profile, dispense shot variability, and final residual liquid were determined in four runs of the
system, using deionized water as the test liquid. The dispense rate of the liquid was 5 mL
dispensed over six seconds with a shot every 60 seconds (i.e., one 5 mL shot per minute). The

tests were catried out to capture the profile of the liner-based package pressure decay near the
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with FIG 3, in which the notive fluid driver was a shot-di spensi ng
punp operating with alternating suction and positive fluid

di spl acenent steps in a repetitive cycle. Pressure profile, dispense
shot variability, and final residual liquid were determned in four
runs of the system using deionized water as the test liquid. The
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segnents of “H°AE° iTe of curve Areflects p ressure
drop duri ng r¢fleets sma!redmmﬁ}don&fhe aﬁﬁowp lesend refpration pler thesuctiop 849

L 19??1 Rl 7 %dd ?raﬁi S REhgO hreBRfk AUMIP (NS W) Landi cﬁsppﬁsecg fluid
(curve A) and” di spense based fluid st
weight, in grams (curve B), as 2 lel'lCtIDl‘l of time, in seconds, for the liner-based flma storage
and dispensing package from which the liquid is dispensed in a series of successive "shots,"
each containing 1.42 g of the liguid, by the action of the cyclic suction pump. The graph
shows the data for the last seven dispense shots from the fluid storage and dispensing package
during the dispensing operation, as well as the linear equation fitting the data. Curve C is the

line fitted to the data of curve B, of the equation y = 0.0237 x + 145.67.
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wei ght, in granms (curve B), as a function of tinme, in seconds, for
the liner-based fluid storage and dispensing package from which the
liquid is dispensed in a series of successive "shots," each
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punp. The graph shows the data for the | ast seven di spense shots

fromthe fluid storage and di sin ackae nsi ng
oper at i onj00EBI weFICG-a8 it &Pk ﬁégﬂ"[‘ gels%)Eﬁﬂ % agéjdfts%gsegz@ (]iadh rvil C
is the | gaaﬁs fdstd RfctloR of medat @c@ﬂs,(ﬂ)mhe ltB¢r-ba$edtﬂ11®i gopage dngrdispensing

0. 0237 5.67, 3 o g
in psi g?( B??Hagﬂlf?ﬁbﬁlgéht]l’? Pﬂﬁ ‘g'svd\gs" rﬁ'f(ﬁn ase@%% &R’@esﬂf/ Eﬁ&%’?\ogqﬁleg{ﬁ%ﬁw =

time, in &@C@aﬁssucﬂdarputﬂpesﬂomhgthbdmdorfthuiadt fovnfisngaseaiers d”i‘)g‘p@ﬁé\“ﬁ'g

package from whi C rhfbnasSHE BSth finsdk 6qatd! ve
"shot s" b§t°'iaﬁeea’51c T‘%‘r‘?“gfpa g eed'(’:réjgl |l% %%??)n bunp.  showj n‘ ﬁqeil dat
for the | asmgfnemmadmspegsw strue 4 if w@mqk#@ praseired andsqusyeckyls e fymy aiite

di spensi n%‘felogﬁs %gnt.l% WF %‘gg‘sgé“? n%ﬂ&l Qﬁde@é?ﬁfn@ci bPReigififg YEshth cﬂﬁ)&ﬁ&hﬁﬂblﬂnear

equat i on thi's graph, curve A a
pressur e, Cand Ccisthedingfitted tofle daidrfeurs Beof tsaytion i nd @Bé 1%27% QFe

di spensed LiroEe diiop e e a@gaﬁreﬁuehudesipmd Tefs ﬁ:md
Curve Ci sgialrpﬁ Wsﬁtge ?ﬁeﬁg?r P |’[ia

to . the data y
0 §256 hots didiardctisorioe. TSHite SHonE: o FHPlelS B liquld FuRitA %ﬁgf?é;f
the pacm@!ﬁe@ét%&%‘ﬁ@ﬂ%&ﬂ& oduaﬁlbeﬂgngmﬁe | ast four shot s of liquid

di spensin | ecti.ng and onset he .de I i

i nvent oryglﬂﬂ 9‘L‘lhe It I"f‘“g’F apirent M ftﬁﬁgoué%g'ﬁggde esg tsn]ﬁs dlogbltt?artrés

[ 001941 | tevmhﬂded behepeauepirvé ssarfuddion $falispensing gme Ferthet ispgrged,

G Spensi ndBiiEy B RS 71 K G fofioy Bh.ar Iy be 8 S@ﬁ""@““"‘ o oo

di spensi ng® ' ensed he rate gf change
of pressurgowdes an bupiytdeset @pabiliomef bé@qlwﬂwa%?hgﬁ?tﬁ!i *86!%‘?{"1“95‘?“?? TR 853,

pr ovi des an. Rl IGtRA) 16 ARSI ohi dorlhidi b ehirat of pRaldhng ohuaeiionabr

to pernmt SW fresh package S
di spensi ngoune obfiid bekivesa dsﬂlome@VPfcﬁ“?Fﬁssé’etp?%F fhiab'ﬁ ﬁ?"S’dgrSEI g'élglg% " i d
between depl gy uufaé utaaﬁagq&smemmme'ka@eﬁdetdmhethmotogmﬁtbmmbary

smal l er than wou quire ut i o t

det ect net BB ogy1 ‘ES'F ef“ﬁ%d 'ﬁ?‘lt8?‘*‘5?’{“““013861@%%752& %E%a g#@gg‘fe%ﬁ?& b
the i nvent g ﬂmm{ehgwkvh neFichaseith apﬁteésargelmagr sheh aa artransgegr prangediie dﬁﬁ"rﬁner
shown in FILG essur AUGRIigured
arranged t®° (?Ets%lée[ otI t]ti]LHzg i the Jmer gpe%?% dﬂ;e:d%ﬂ'la'r? céhtrbl $R8 igured to

pféssut n the |iner eratl vel y
coupl ed Wi taltia® a@pmprtamd acsyrstl"em%mlﬂfb é’@ﬁ@'ﬂf of gystemipay; bétaé"a%ﬁ‘g d’ﬂﬁ“‘l“b‘t"@“
action. I:Orl K atR/e of Png oﬁ&PB{r &haﬁéﬁf&ﬁﬁ%&@é{:e@s@d ﬂmﬂad&gm chzﬁg@-ﬁlﬁ phthet O
an alarm FAd ¢ cat e onset of exhaustion of t [en rgtqms
fluid, so ﬂmatsunpﬂmagbagemn st affepfed inf4 {imely SUPHT f"?}'ée%é‘tlg‘“‘é‘é' [5E8°
affected ig &n&tiv%l the g@:ﬁ@?iysteﬁ%rﬂe%aﬁgw‘m ngﬁ iyiitiaf preypetion fopnwitching
Alternatlve Yy, e

control "system nay be i
pr epar at i othefflyid disppasingifiog 5 fePaghags g achcé)B qh%e?arg%%o %% 4?2%“9 Syéllg{]lag
Eﬁ a Sfetcond.{er Es&&%&m kék@%lafﬁﬂhimtaé th fiskanyply packige s thﬂwtedceﬁﬁ a still
ereafter take n the firs dafe the fluid-
exhaust ed. f%@e"aal'%‘f‘?t?"ﬁ tﬂh‘iﬂnf[’ﬁl@'“%? Y B ?q%/t%‘:é&jﬁfea a)[ra"ét@& Qﬁu Stem may be
const r uct egimik [ﬁbd’emgadna*nﬁertdbﬂ’sd}' malrénatﬂbwm the @vailgll Pﬂvzﬁt?fgj of FEFREWE j

a manner cl oseligl ﬁ:oordl d with the avail abl e inventory of

remai ni ng iR e PRFPRET PY %gr based package
[00196] It will be apparent that the empty etect system of the invention may be

implemented in a wide variety of specific forms, and with variation of the specific actions
taken in response to the detection of the onset of liner exhaustion.

(00197} It is further apparent that the invention may be practiced in variant forms _utilizing
the pre-connect verification coupling, as well as the empty detect system, in connection with a
liner-based fluid storage and dispensing system that is comnected to a downstream fluid-

utilizing process in the dispensing operation of the contained fluid.
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[001961 It will be apparent that the enpty detect system of the
invention may be inplenented in a wide variety of specific forns,
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and 316 each arﬁ nount ed on associ ated axl es on
illustrated.

[00203] The pivot clamp cams 314 and 316 each are mounted on associated axles on

which also are mounted the push off cams 310 and 312, respectively.

(00204]  The ergonomic handle and push off features include several key parts. The
handle 318 is a finger grooved handle that is easily grasped by a user to secure a firm grip on
the connector when it is removed. The pivot clamp cams are a primary feature and are used
as a rotary cam assembly, which activate the pivot clamps when the pivot clamp cams are
rotated upwardly by corresponding movement of the handle. The pivot clamp cams during
such rotation ramp up and press the pivot clamps inwardly, which creates a moment about the

pivot clamp axis, causing the pivot clamps to be opened/unlocked from the cap 304.
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whi ch al so are nounted the push off canms 310 and 312, respectively.
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[00209] FI@2090 SHGWO shhwsmgmeqtqsrm@m@front ddevetignifieve i) Hieiapdis 18 1

wth the handle 3 i Q ngét&rgooﬁll@ ﬂﬂ;s @ﬁﬁt‘éﬁe&f&&mﬁnmmﬂ or
300 in a cao‘?re 55‘?}%“ Fﬁbr@as(rﬂﬁ\\o?thg S cotisp

evation view. ﬁba %ﬁfi g,%mmli
per spect i VidGy i2ehowfs a fient peisprstiveoYiews 9 thei ORRSETRn G X dhesagie
up/ unl ?Ck%%ug.%%% i eatmﬁ@ 133 a'hb%tt@? bateaiive PRIV et donrectod mswmgﬁfe
connect or oW Nng push of f ca u np
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connect or
whlch limits the travel of the handle 318 to a vertical position, FIG. 16 is a perspective view

of a portion of the connecior showing the details of the pivot clamp 308 and the associated

torque spring cut out 322. FIG. 17 isa perspective view of the pivot clamp cam 316, showing
the details of its structure as including & main disk-shaped body 332, a ramp surface 324

thereon, a cylindrical collar 328 with an inner surface 330 configured to interlock with the

push off cam, and a torque spring cut out 326.
[00210] By the structure of the connector as shown in FIGS. 9-17, there is provided an

easily installable and removable connector for engagement with the liner-based fluid storage

and dispensing vessel 302.
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which [imts the travel of the handle 318 to a vertical position.
FIG 16 is a perspective view of a portion of the connector show ng
the details of the pivot clanp 308 and the associated torque spring
cut out 322. FIG 17 is a perspective view of the pivot clanp cam
316, showing the details of its structure as including a main

di sk-shaped hody , 3 ar sur f t lihengsse lid
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push of f g&#ge saddisgensing ppuikags piilizing st out 326. [00210] By the
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an easil Uﬁ%]ﬁlt aﬁﬁ%ﬁﬁlée%g%él ?ﬁg?lr%\k}am e‘H (f:hoﬁﬁgc_?% or fo&rn lens\g;a“%eernen} lwi Ezh
the |i ner tbaskdith FIGS 1823 shaying thp ftgniiselpstichang £ shobine 31 #8551 11

A further a3 ' IR8 ©fuill Sorgd AniBpinsiag plckand a
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orage and dj spensji ng C e utilizin
[00212]  THO2E3t kG, 8aih passoeFiivp ieweor & BRI 197 £ Aot h G0 e et
I T ustrat Lf"tﬁe BURREL TRing hb QEARTof thiubler Fbifhh thir8ef2 The fimwhingalt3fidhas a
fitment seal article andgFIG

23 show ng,. such arti.cl o ed

on L he. 11 maisiiskohanet Poet Fom e ieh AP ATLE PR boat AR TIAYSS.

di spensi NgpPAGHKAR-shapk® 243151 Ficfdesldh dnaular ey 36epivindly axfeadingfrog the
fitment seal 350 accQrding to one enbodinent of the invention,

showi ng t HBIRERiop SUBFe-t he upper portion thereof. The fitnent, seal

350 has apoamijn dilskishapgsspboly vBsof the fimenttied 358 ehiltaridi shoudgdifds a
cylindrical sealjng wall 5 h gqilt',g?n ' ; < BQAYskFndnel Rakaudes
an annul aﬁets%s@‘5*‘5@“%95\%’?3‘1?&*%%?@?&. ng ?%%k?%d;@ﬁ% n éjod '%potp .
surface. [16§2954 kndtyBadd@! jegling wadl 9o Atderieal fipgogion ¢ fraofthy ﬁ@ﬁf' gl

350 of FlG, 1 ' i 1l 5.4 @frmb D EnbSitve Birgard drohe fopeurdiod |
The fitmﬁ?‘e%agglﬁ'gﬁwgg{eu (lans%t@ § 351 hd R 4 €on o

e di sk-shaped nai n ody 351 a
cyl i ndri caf thseedl enghowalin FIgH 13 and a-eoreiegpding @6?“388 FE i“t?ﬁ"’géb S‘é’%‘“ﬁ %ghe
fitment seg%laggww;,n,tfqg.r@l_ly formed with the main body 351 and fornms a
central we structure, on the to rf.ace f 3 . i
FIG 18 ar[@lméslcorﬁgsﬁ(bﬁ&it%gﬁ‘? Bf‘gﬁgﬁ!ﬂ%ﬁ%ﬁt Steoleofggfsf ?,?,ﬁﬁ?g@%%?’ t%‘ ﬂe
seal as sh@Wmclddestish-shiRd mbR0EEP 35 FinG.an@aribess356 oipcupbaivingiacentet Welhe
fitment sgﬁh of FIGS. 18-19. As illustrated, the seal includes
di sk-shapetd™nmai n body 351 and annul ar boss 356 circunscri Fi ng a.
central webd216B60FIC, QD Bi6jross@tiond vipw ofthe fiaent sabefiFdGiA0 PRAFIYE Phe

fitment seal, of E 3 QO GndvitNBicludes And ARK-61Rhed Faia Hody B8Nt
seal 350 a@Asﬁlg(/\eﬁé' ?gg%%ggin@iéﬁﬂg 3di sk- shapeaumai n bod

21 an- out compieting e en PHgE PSR Sigh PeTah 1S apra: Sy o, Bl O
mai n op STRLQ YT, 1in boi tom surlace S84, The eXLEdnsea
seal i ngpvval0921§'55 dhe mpig me gk 8 ey PR gﬁgaﬁeggﬁaaﬁéﬁnv%‘r ?t?/&%é{é%éeeg g%&a
out er sur f aeRyliRbidal sdifg Wall 355001y l0@End petiedes asineedlyiekeredeptr syiee
ot he i hceTopeis Rl B SE SR s pSospins
356 protruding upwardly from the main top surface of the body. A central floor member 359
has a main top surface 362 in the well, and a corresponding main bottom surface 364 defining
a protrusion on the bottom portion of the fitment surrounded by an annular groove 358.
{00218]  FIG. 22 is an enlarged view of the outer adge portion of the fitment seal as shown
in FIG. 21. The outer edge portion as shown includes & downwardly tapered edge profile of
the top surface of the main body 35t and the cylindrical sealing wall 355 as illustrated is
integrally formed with and downwardly depends from the main body 351.
[00219]  FIG. 23 is a bottom plan view of the fitment seal 350 of FIGS. 18-19, showing
the outer peripheral edge portion 353 of the main body and the downwardly depending
cylindrical sealing wall 355, the central floor member 359, the main bottom surface 354 of the

fitment seal, and the annular groove 358.
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has a main top surface 362 in the well, and a corresponding main
bottom surface 364 defining a protrusion on the bottom portion of
the fitnment surrounded by an annul ar groove 358. [002181 FIG 22 is
an enlarged view of the outer edge portion of the fitnment seal as
shown in FIG 21. The outer edge portion as shown includes a
downwardl y tapered edge prof.i]e of Xe) c f ody
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various seal s GreprBChib R mba@sshrtﬁiaﬁmegtas
seal A befflE8 cte'trgi He r?c?vbdf SH e{lr:l ag% f&%rycgﬁr

and A conl%ee{l gas
seal B betwbenl hiearf iab. rrﬁmﬁmmalﬁgpr%dctswélwlﬁef?aj‘%%a 'fsh%‘ CEpP

[00223] AL .i?é%fo"r ahutig bnd ARRhE. CAlrsiaifr @mg M holaSanid Ipbsitidns étoditimensi Hidwitth e
fitment séa constructed to lPrOV\ de a snap fit connection

general | yrﬁ@wnéﬁs@ﬁt‘@lﬂlaﬂhﬁ‘ﬂéf’\’ﬁé@ﬁ E"“fi tment seal and the tear
tab. The frdgB@nt fARAtimenDEYI dfehe an{ehﬁcmuisaforrhbcam@emF saitable; snateinle pf

perlpheral ortlonfor seal i n fidf i REls abehdhEd |
hol ds and °B’8§E’P‘E‘i°8°n9§°"t e TP B’"ﬁm Enﬁh&r %Eg[t@ fres“e"f%f&&fgﬁrﬁgfsa of t he

rigid overpamche aesoealdly c[e@ﬁﬂﬁlg]cylﬁdscﬁ wekrefthe spablieingrintenipslyipRYEGYEs BH1S s

formed of sui t abl e SWER tiascap isrisoiie |
pol ymeric f@‘?‘g'gﬁ’ﬁ%?pef] g X e?ﬁ\Je St thrfllt% ﬂ%{u&:ﬁf%ﬂt%{: gl| ) tat aaisk:ed th
e

t he downwamdihy webnd hmgmts%yl\fﬁﬁld?lhfc atengige | supfpcet Al Tee dTWIBaY ‘adpending”
interiorly Hx?d?i'clll'v%qe& tl'léqseﬁlhﬁake ah i@ fetenBORL wP@A igndl Qurtdcé eﬁthe Vigrhent
seal the fUid contents of the li ner. when t ‘gg Ga @rcaﬁ : ‘Ii é&lﬁgofﬁg
t he vessel 9081ﬁmdmﬁléﬂe°l$@ﬁh? ¥egpal )P“E’ inggiexgneet Pyl bipsip war dl y
dependi ng f“tfﬁ)!['.t' ndrical wall of the seal make an interference fit wi t h
the interna surface of the, fi ned. i Bﬂﬁl&ﬁﬂét ereﬁirl@
vessel, prig¥2§} ngThnbuRmenrgias é}}tfe #?&P‘P%@‘y i % 'I?O ﬁ?‘ seal I n QJ
fitment. [DQae 5}eazr,hmsdamnt@meunmmmr ifo thirBtdohe vl grustr dherrgntral
eyl indri Callnort\xl\ﬁl olf the ﬁtrglgﬂ ea?dllows the seal to bow or dome when the seal makes contact with
the neck of the fitment, and to provide a strong sealing action on the fitment.
[00226]  The outer peripherat flange portion of the fitment seal provides a wiper-like
furiction to stop any particles that are produced above it from entering the fluid below, and
also assists in supporting the outer edge of the seal to keep it from “rolling in”* and losing seal
integrity.
[00227]  The cap as shown in FIG. 24 has interior protrusions that engage with the radially
outwardly projecting flange at the mouth of the fitment H, and serve to support the outside
edge of the fitment to keep it from enlarging and relieving sealing pressure on the fitment

seal. The cap as mentioned has a tear tab feature directly above the fitment seal. The fitment
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ensure a ready insertion of the fitnment seal into the fitnment. The
wel | structure of the central portion of the fitnment seal allows the
seal to bow or done when the seal nmkes contact wwth the neck of the
fitment, and to provide a strong sealing action on the fitnment.

[ 00226] The outer peripheral flange portion of the fitment seal
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| of the side wall. These cui-outs in the embodiment shown are of generally rectangular shape,

and at an upper end thereof are connected to generally downwardly depending anti-rotation

finger elements 382. Each finger element 382 has an elongate strip portion 384 that is biased

in the absence of force thereon to an outwardly flared position, and terminates at a lower end

thereof in a radially inwardly extending lug element 386. The finger elements 382 may be

formed integrally with the body of the cap, or they may be formed a separate elements that are

subsequently secured to the body of the cap, in the cut-outs 380.
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[00230] FIG 25 is a schematic perspective view of a cap 370 for a
fluid storage and dispensing package, featuring anti-rotation
structure on the side wall of the cap. The cap 370 as shown i ncl udes
a main cap body 372 including a side wall 374 of cylindrical form
and a circular top wall 376. The side wall 374 features
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pOI’t i on. over connect or % Wi th
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of the fli Lheuigsnssrea!g‘éff‘ém(ﬁ‘%ﬁ@‘ﬁﬁﬁ?ﬂ’ﬁijelvﬁg@é © coRRsor if GrE3EHlY! Puwhen
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t he connecis@kiated cepgog e aicdrnedtdretdBapis shown, the vessel neck region 402 features
threading thereon, with which complementary threading on cap 406 is threadably engageable.
On its exterior surface, the cap 406 has an outwardly extending tab 407, which is locked by
the connector 408 when the connector is engaged with the cap. The connector body in such
engagement functions to bend the tabs inwardly, to thereby activate the locking structure.
After such activation, when the cap is rotated after the connector has been engaged therewith,

the tabs will be blocked by a tooth of the ratchet structure 404, thereby preventing the cap

from being removed from the vessel.
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[ 00236] Anot her anti-rotation structure for a cap adapted for
engagenent with a liner- based fluid storage and di spensi ng package,
as a closure for the package, is showmn in FIG 28. [00237] FIG 28
is a perspective view of a fluid storage and di spensi ng package, -
featuring anti-rotation |ocking structure 404 on the neck regi on 402
of the vessel 40Q, w,th an_ associ 4 8.
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connect or [48#31t o F1§: F0/8 A PPISRECULE ﬁ?\lﬂ%f'ﬁ?l“?‘gtog{hf’ Hﬂos\ior%ﬁéﬁc@{grs ESeked
by the ratgfet FEL PUChowRg 481detdi0 02 4k hnfrrdBitio8 Jodkmg atrpsirs o4 o1 the nptkew
of a cap 406 of .t fluid.stor . ' | S Gtsh HrealiinGtha 8,
showi ng ¢ Frebancdy2 gbe hissit; The R REEoR @ﬁ?‘%“%@?ﬁﬁ?si thon. {;%6 >42]
FIG 31 igs aingienphiary toitevthehdinghen amipnerosfase of fhescam vieehhtie 3P BALS ab

407 in its a”°JMth9HJthﬂé¥es§%il.ased position. [00243] FIG 32 is a
perspecti veggfose-up view of the fluid storage and di s%‘(ﬁnsi n déﬁef%rsel
I'mg

400 of FI @ozadl, sPoibierryuetere shemin HGSs 28 e a5 0RIe AEIEETEH 1S BR

structure 404,08 ylN8p P64 Being RELMI fHZhOTesicl avhileths ebnneclirds atactied tethd on
402 may bed provided as shown with threading that is conplenentary to
the thread®g on an inner surface of the cap, whereby the cap may be

engaged Wi fphpdbe Afker Qhtitdition entunire firGO@A4dapBy fohengagemsot witle 2 JHermn
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attached ty3-16han tE@pnbodiment, they locking structure includes a projection on the vessel neck
region that fits into a cut~out on the lower part of the cap when the cap is screwed into final
position on the vessel. The locking structure in this embodiment is independent of whether
the connector is installed on the cap or not. The cap can be unlocked in either by squeezing
the cap on opposite sides thereof, 90° from the locking structure, to deform the cross-sectional
shape of the cap to an oval or ovoid form, or by using a suitable removal tool.
[00246]  As another variation, the locking structure may be designed such that it can be
torn off by pulling on a tab. The tab would be covered when the connector is installed,
thereby requiring removal of the connector from the cap, before the cap itself can be removed.
[00247]  FIG. 33 is a perspective view of a fiuid storage and dispensing vessel 414,

featuring anti-rotation locking structure 418 on the neck region 416 of the vessel. The vessel
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[ 00245] Anot her anti-rotation structure for a cap adapted for
engagenent with a liner- based fluid storage and di spensi ng package,
as a closure for the package, is showmn in FIGS. 33-36. In this
enbodi ment, they |ocking structure includes a projection on the
vessel neck region that fits into a cut-out on the |ower part of the
cap when the cap | screwed intq he
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presence ég]jgh%&%%%mi:&ﬁhén?gh§ idekimk Hﬁ@hﬂé—&cluﬂestﬁ&w@lhtﬁlﬂ pRliecd@@ anfth¢ he

cap. [002 el evation view of t 4,
as engagedessplinhck srgiopiatblock gioRpHEns SF g v BAry i °ﬁp Heenztﬁee% ‘erJé’gf"S‘g of

the fluid ;3 arag6iRdndespensi ng vessel of FIG 33. [00251] By such

arrangenent, the cap 420 is readi age o
vesselg 41189258 g@cﬁ?éﬂ a: ﬂ?rsae"lt‘?ﬁelélzég %g # flaos\rﬁ%lrg‘gtatsatﬂgedésggTE 52{ du;%aq nst

removal t hepaek aﬁrmﬁttoheocmgs@h 434 @@0@5@}1 tﬁkrmph@gloaﬁﬁi of e aepeyn The

t t f X 4y d
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e
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[00254]  FIG. 38 is a perspective view of a cap 440 coupled to the neck of vessel 430, with
protrusion 442 of the cap being engaged with the anti-rofation locking tab 434 on the neck
region of the vessel. The cap in this embodiment is overlaid by the connector 444.

[00255]  FIG. 39 is a perspective view of the cap 440 of FIG. 38, showing the locking

protrusions 442 circumferentially spaced-apart from one another at the lower edge portion of

the cap.
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vessel neck region that block protrusions on the | ower part of the
cap when the cap is screwed into final position on the vessel.
[00253] FIG 37 is a perspective view of a fluid storage and

di spensi ng vessel 430, featuring anti-rotation |ocking tabs 434 and
436 on the neck region 432 of the vessel. The neck in 431 of the

essel may be provided th readi n r
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the cap | $rRubfin A8 sisBleftnt pRGuiAHion RO oo ansnty soldbbwitlcgoed baling
i nstall ed rectly into the vessel wthout renoving the cap and

wi t hout brse#€Esag t hrough a seal . A separate plug with an Orin ng seal
iS provi dqothQ] cl [a&&eéohe a@:{ngaﬁant itteaiiquidrsedd dd attaghad tolthe ostpm of psgalhpiyg)

preferably tac f L éi;tff@p or
ot her ¢ onﬂ‘é%‘{efl hihg psntex fl:l t?l% caps 3‘(1:1% ﬁ(?l{!ld éegﬁs re@évMﬁ telph iStBérkw

is readily rem)\g%dh
the tear ttdedps meassa—mms ops g §)pdnpt d. aﬁgp@@natll&, epgyal e ug

pressuri Zatnk&grst}f\)é ﬁol B5dcEes to? %eoﬁr@&s U§1h€eaﬁ1b bessmﬂia@ioﬁ ﬂo!bes cosel a.thI y
nol ded wi t'f | ng sur

aces. 0259] [n a, sec g g@j«;

the |iqui cgadeaﬂ biy sheawcaw@& qepfer Hégﬁﬁ'%ﬁﬁrffﬁ‘lrl%m& holgetr O @e T | n
the center,of Lh&aGwrddg |iquid seal i's renoved when the plug is
unscrewed Trom  the cap. The pro g‘gr‘;ydI can. t hesngIg nlmgsl;eaillétﬁgd
Addi ti onal [p9260} enBVzﬁPeseoF"a(“ﬁ%“eﬁfs PHEMRSE ccess
the probe.ygl0CEeddage & ﬁﬁ-ﬁigrdfbadehloril“l‘fm{llamirmtes:dwemad‘e!aﬂ“d of high puncture

forces required in current practice to puncture the breakseal, and avoids the creation of

particles that could otherwise enter the high purity fluid in the liner. Additionally, the

pressurization holes in the cap in both of the foregoing arrangements are able to be molded

smoothly and resultantly to be effectively sealed without leaking.

[00261]  In a further embodiment, the cap is formed of polyethylene coated with a coating

of polytetrafluoroethylene to achieve the liquid seal. In another modification, an additional

flat gasket is pinched between the inside bottom surface of the cap and the top of the gas seal

gasket to effect the liquid seal.

[00262]  Additional sealing arrangements in specific embodiments include the use of the

plug with two O-rings to seal the inside diameter of the fitment of the liner, to create the
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gasketed by the unscrewable center plug, the pressurization hole can
be nol ded conpletely wth good sealing surfaces. [00260] By these
arrangenents, the probe of the dispensing assenbly may be installed
wi t hout breakage or tearing of a seal. This illum nates the

requi renent of high puncture forces required in current practice to

purct . 08, DKol AR L ek, St b
Addi ti onaidi/, Al Bfotheplakasative, zatenten phiglfemed nf ptbiﬁtefe@pomﬁhﬁ@ﬁhs grovideh
0500054 SRV e 808 T Iy o0

resul t ant ively Sea out ] eaki ng. [00261] . 1np a
further embﬁdarnelteatetﬁed!qmdpeal sAfSQnamEcphéﬁmifY(ﬁemVW1i W‘é@d’ﬁ@ﬂ“%}?ﬁ a

coating Blis PRV SAAL VHRROS LIMHE AR AABRHRNAe Likr 'ptu@thtag bswwdedl n

anot her tion,  an a t1on l%as ket i.s %’dh 1;et
the insi dwitbet tdditiosalWedging wechatiem gafgrea Hig o %'193‘15;5’86?“ dorydheg E'F“

gasket totoelI diEhtn pid&, |Tkﬂ%gteﬁr§lﬁ{oroeﬁ19@356a]1g Saidistal fadeadeal St ther@pp of the
arrangenments in s ecl f efmodi nents i

with two @mrenhefcthe b“‘%é‘hf”eﬁtﬁ@e lﬁ%‘idd%aldﬁér‘r‘é#‘&mhﬁ? arfﬁ‘iﬁe"}e“{s‘rr%netpa (? ;d%e

i ”eL t 0 iz} BANEvilldaRo seﬁﬂﬂném&dbﬁhaﬁ@ﬂ{ole A separate plug may be utilized
in this arrangement essurizat | n

al t er nat i V926 ceﬁ‘ﬁdg‘t"“fg eﬂ% #'EP%BPB ‘%Vgpgﬂ“eatr?g W&dﬁﬂ%%é%egiow{
provi ded, varat GindieSachi@fe@wethebtat eenfoke anmngemesstp of Viher-bpded gluidt etprgss ang

face seat on the t r
liquid sedispenping Bﬁg&'&f &aqu%ﬁn% tor snattaa{ec(i) \t/lfe g d'\l}thgx@fé\ échef Ebnﬁécﬁﬁ‘th%cﬁelgﬁ e

pressuriz afahﬁﬂy oimma to Afecy dsengrm ROt he coraedtesfiom tl@@ersmtwe fluid storage

pol yt etraflﬁé et hyl.ane..cent er plug may be provided, wth an

addi ti onal® g%yp Ahismto force the center Iu agai pst the top
of the fi t[mﬁcu thGhewas & perspeciifeatiew of aopion of é‘tfi‘ ngﬁﬁgé’i‘@‘ﬁ%‘*ﬁ%“gm ug
effects a Iﬁ@éﬁ?ﬁlﬁ)ﬁ@éluﬂg’:ﬂﬁ&]ﬁorﬁ@@n@ﬁl di€ing fekdeNASA o Whicll 8 echiter @ dispamse
create the seal. As inth %er arra msnt lszg\%%g radGnd! U9
may be prvinseer 4% skhs| disprrse PSS 152 ¥ 75H ahs © POy Bgﬁ i'tional
enbodi ment gpafivd Hiesionihe Bérinedora HRndth s benurkd BShe DsiE3of therrowterigr, and

vari ous handl e- act uat ed connect or r | ‘bfaRl -hased
Tl 0 st onnurnt fapaerhy b San R, At ARARTRILS o3 & vk ¥
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st orage Spéensimng pac 002641 FI G
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| ncl udi ng i falid] Bimshk QEALR0 aﬂﬂe ﬂinaﬁ%ﬂﬁieé"& a/&s;&edve%a 460) 46hi Bdeh io§such
secured a di

spense connector 454. The pense g@nne LOk, 451% m
utilizes aposts ﬁqp@lgple%ied%@sl’%!@f%f’“ BAEH dlf‘ '[’FPémg P Ve si°d
the connecihQfing JiaRH s H&@ur&ﬁth&&ﬁ&hdﬁdleh@véﬂﬁcihmttspuagnomﬁﬂﬁtrhlﬁe cﬂmetﬁ or,
and is coupl ed at [its respe ends I
t he handl esemg4o fransfep forqug §ro P’\&iglh lﬁldl(]tl P& c%crlﬁ; ?6‘21 fo%gg&ﬂ Etﬁldt Sﬁgzpld\ﬁgt
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being symetri nstruct jional pivot clanp on the
si de of th@sur‘c’: h%‘i’%'?lengﬂtume‘?%sft:‘k'mto;ég?ﬁgr@?ﬂh shown in FIG, 40). Wth

continued o265} i ofl@f4ltihe ptr&mgth@ view of another ﬂu:d storage and dispensing system in
which a connector 474 is coupled to a fluid storage and dispensing vessel 472. This
embadiment utilizes two posts on each side of the connector. The two posts 478, 479 are
shown at the left side of the system as depicted in FIG. 41, with one of the posts (post 481)
being shown on the right side of the system as depicted in the drawing.
[00266]  The handle 476 is secured to the housing of the connector, with respective ends
being coupled to cams 484 that are used to transfer the torque of the handle into a vertical
force. As the double post piece part moves downwardly under the action of the cams 484, a

profile on the inner side of such part ramps up to press on the pivot clamps 483 in a linear
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the radial camat each end of the handl e pushes on a respective post
460, 461. Each of such posts is spring-loaded, with spring 462 on
post 460 and a spring 463 on post 461. The spring- |oading of each
post ensures that the handl e noves back into position after use. The
posts serve to transfer torque fromthe handle to exert a downward
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[ 00269] Tossablaaybers e ¢ Fﬁtéﬁétftﬂmf@oh’”‘f‘%&ﬁ t}l'h &t%‘“st%“?‘gfg?“%"ﬂe e
di spensi ng..ugssel 502, a user would secure both hands on respective

si des of tehe connect ?%FbOdgﬂgxgdg’ﬁ‘aP“&ep‘%mf %uﬁh a?ﬂﬁts?&ége%& Hxsﬁe'ﬂﬂng

respect i vd0®y He grippi ng e connector body f
support. pidkagd/ mfttrm@ aéyc&lbpdtm&sre panewus—emn@tmm mterigssprecirpspEe 4¢ a'eveﬂt

platforms 505|nas C V& Restest airpdnviad €
the pivot BEEHPRN &F H?MG%@ agﬁagntggfggg&gﬁ%r%a?gi%%u@ pgstst t héerrl1 g%sh

of f the vesartteb02.

[00272]  As shown in FIG. 44, a fluid storage and dispensing a vessel 510 is provided
with a neck 512 having threading F on the exterior surface thereof, for cooperative
engagement with threading on an interior surface of the cap D. The vessel 510 features an
array of locking teeth G on its upper surface in the vicinity of the neck 512, and an
interference feature H on such upper surface in the vicinity of the neck 512 for preventing
mis-connection of a dispensing connector to the vessel.

[00273]  The cap D features locking tabs E on a lower portion of the cap. The cap is

provided with two or more horizontal locking tabs, circumferentially spaced apart from one
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[ 00270] The invention also contenplates in another aspect a cap/code
ring assenbly with [|ocking tabs and a fluid storage and di spensi ng
vessel matably engageable with such assenbly, where in the vessel
features |l ocking teeth and a m s-connection interference feature.
[00271] FIG 44 is an expl oded perspective view of such a fluid

t d di S
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threadi ng, o, pn Z(‘}" BHbRL B Sk CapGhe h3fa B Rty e ARLIAION C of

features Its upper surface |
vi cinity thé upee coeaing5L.21n mdeoawce ofithe flesiblerfaturg /e plastiy °6?{°"gﬁt’fﬂg

tipper surfag oy, tr@ cgﬁ’:?lo\éh %&h}cbﬁrﬁanBb%r&%kerftﬂe&mfeats apd E)Vlﬁﬁg ieﬂg of the
di'spe

ni s- connecrit sing connector . to th H}ﬁest? %Q% il'he
cap D f eatessebSl0WeR ﬁh?@ab islserewetan the neglhat thp ¥esealo Vet F FEP WS e cap
i's  provided.-id the ttae@mgtabmtd&eém b 10 Nésed] bégm:kn dng atetties due to the angles of

circunferentralfy spaced apart from one no g
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pol ypr opyheied @by tabt sciitdtion ol hydeeries e;ggnstonem i fed msfrgrggt]z FPohTRE
| ocki ng tabs on.tde & Mdertl mtﬁ%ﬁ)ltkelg il fhe QBdean‘FrIg' a8 theldsddrifd Men can be

ext ensi onS¢e “’e'tcﬁ%bﬁ per co | n, _consequence of the flghm bl e

nat ure of piided ofl a@ck (thec@p¢ cioglis nemwgd th% losking {pbs ‘E"’r?ebecfﬁ"d'e‘é R
structure 5)% V\E %Egt{‘ Xe E}fé‘%@ss&vﬁﬂloﬁﬂg whidh 83dap @eskitl eﬁdﬁeﬁgi t Shiis theabdd dives

vessel IS screwed on, the peck t(ﬂ Sel vessel . When
the cap sﬂbseq@é?@#fwﬂﬁ%'ﬁd@ﬁ%eﬁa%\mn“qH’Fe'e‘fsf) AR fvﬁ% and teeth on the
vessel begjgp740 Ofke nfednnestiodl lﬁﬁerfeﬁbnt&l&amgﬂ ésslocdted dnhibe topradre i ithee

mati ng faces Thelnterfereneof t to
The ot ool s oo Teps et S m“?“ﬁﬁﬁ‘%”%%@%??%ﬁﬁﬁﬁﬁ t

removi ng faea easeplobdgsantdy wilnot &t tcan:dqedl whesvie ptoaba%ethlww »itH,

code ring extension.C An. R $cBrrec SonBAMbE g aGéfpter
i nserted iHiBe r8't°§fegmewnh°®§e%:%ggﬁ{rgl}fﬁgﬁaaang the code ri ng then can

be pri dednsallition@ec®ft he code ring is renoved, the | ocking tabs can
be noved 3 ¥ T Offlel Mfured GGt ﬂ‘lﬂd Et@ﬁ&@arﬁrﬁtstp%mﬁ@&%ﬂbly of BIQ. G%ﬁgutvtm ch
ea

the cap i ily inscrewed. Since the code rin
attached teep tahe vessgl tq the aemitiedy én Pe‘iﬁ%‘lé{dmﬁ?t’e%tn'ﬂ? H& Ve@%ssé‘t r}%[noggl%l
The m s- C%ﬁ%bl@d’bﬂ ﬁﬂrﬁﬁlfnﬂfawCﬂaeﬁlﬁ@ﬁraﬂdfdeardahgemeﬁtq:emtmde:mattdﬁehetcemby a

surface of t vessel 510 ects war dl
Thi s i nt ercPmmepderls Wag arilst p "‘g dé ersgndJ?‘ﬁé’fO%asgso%a%gvgp& %e?%{shge%

wi Il not hgusenk 36t RAheren Tﬁbevepsrebb:taanttjfeyenp% feaiyest HP‘leéfél an WPWEC’C
connector from being installed on the vessel.
(00278]  FIG. 45 is a perspective view of the cap and code ring assembly 515 of the fluid
storage and dispensing package shown in FIG. 44. The assembly includes the code ring A
coupled with the cap D, and with the code ring extension C circumseribing the cap D.
[00279]  FIG. 46 is a bottom plan view of the cap and code ring assembly 515 of the fluid
storage and dispensing package shown and FIG. 44, This view shows the locking tabs being
pushed in by the code ring extension C, with the cap D positioned in the cap/code ring
assembly.
[00280] By the arrangement shown in FIGS. 44-46, the cap is removable from the vessel

when necessary, while avoiding the possibility of deleterious reuse of the cap and the
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the interference feature will otherwise interfere with an incorrect
connector during attenpted installation thereof. [00277] The
features of the fluid storage and di spensing assenbly of FIG 44
permt the cap and vessel to the assenbled in a ready manner, but
prevents them from being disassenbl ed by normal neans. The

illustrated agrran ool ,
viz., a ffe¥§® B’Eéﬁ'g" e P'E\'I\k%? F vecfcmpm%?f? fhe ré&? g%%gssl %%bn?éeétr?g\l/sa&ﬁgggr?(rjhgg S
the cap gupsili-soabdediod m“ranﬁmpmrbmatetmenfﬁbeonﬂe@@eé’r avgidethect or

interfer efﬂﬁ%l[ eahil o ?c?s ?815)3219%%1%8{11%&%%0%9@QiEéi’:ructf&CbF\'éhﬂivﬁﬁgaf

i nstall ed he “VeEss ers ectlv%de{ wof[ t he
cap and cthtbeds; fmgheamsash of pEIBting reusreofidaps, @ ﬂ@tfd?*wél Heim ‘ggéﬁgé? ng
package sho V\{;E]Jh HvﬁveGsofgﬂ}v‘on %B?wﬁ?t%@cﬂm ¥elk Bl @ Sedt 1he ae® ﬁkiwé the ghrdads,

coupl ed W1 w th the code rjng extensi

ci r cunscr asbiveldy ag narattgawe@% iy hshogttemplesl raovaks o, tgo8ap I 6{?1 PG %

the cap a&@tr\?c%gl?oif tln@ﬁlsat%%ﬁgaé &'ap@ﬂﬁt tRiead dvahd hedk of ths'tre@S’eh@eh addent stopa
di spensi ng package shown an

t abs bei nyherghydheetrepds pes) off @dﬁfé‘g@ t‘?’ﬂ‘r‘?g‘”'?ﬂt%'?ﬁg‘? 853"8"3 S%rlén@ h%‘}éap D

pg5| ti One%}tiagtaﬁﬂﬁf‘egtgﬂé 0 @revénthe @p %mblbeyng L}Ekﬁ@@&(ﬁlﬁﬁb a$ heangementig@nent

shown in t he ca

necessar y Whighifesar iasiadra g ﬁgovﬁglée tﬁrﬁaq\/%? s acf‘l;ﬁgq %{]@Sél{%ﬁ@g rmel‘])g@ﬁ(q)l}e t he

cap and t Renainfi thi@yeo dich gasber ambed by @niling ege:twpétteactabsﬁwpm@f:@fhrf&dmga

correct dis ng,. co chi.e n o f
I IE?FE,[@- %%“Egpg’ﬁg Egt{'lreécﬁn ﬁt Mrﬁgre@ ﬁllera§ Rt ﬂﬁec&cﬂﬁ%ﬁ&' g O

an |nappr8’6 conrrec 'S avol 81] O her
aspect s oOfindetppes defemiation whet ditsi eap tSofG@eTeér et F‘E?Fd‘naé’é‘t the P oM s

removal of f feﬁ%ﬁ%@lﬂhﬁ iR 8 fierciagitity, O
t hei r remtii/dal.éom lﬁﬁ‘ﬁtﬁned er d’spé:é fgéﬂugé)&? tHelv ppfier

vessel variousl %/{n %gl vgﬁ Cr.ew on caps
with toot h@dﬂbﬁb«@?ﬁﬁ%ﬂlf‘ém degiyoyedwhenglpperan s g W R &Py eads,  as
vel |l as a:[md etrmrdtﬁmha clféﬂoiaihé eiifhfsh Famyab caf rodificaimp ﬂoels'ﬁl‘fet"st ihn
ri pping o éstruction rea ece . e
heck of t rRmayacalor it of taerR e @F 6%3%"&%‘8% e%"‘?{e% 5‘?%&’%‘2‘“ N
under hi ghequié ]glt@)l\m(pfbsst hemaate positiorg e, the a;a;ewhemtht—: ape lwrﬁﬁﬁed into
anti-rotatiqn fe I
cuch as a erﬂWﬁ'e’ ?£el?a msr}ﬁ?d BL %%lrﬁ%d ik Q%ﬁaﬁgﬂ’naﬁﬁ&%mu&%ftﬁlﬁ%ﬂﬂ%d e

tear area above
t hread t habp inplaae withatredoval/toolrising edﬂpt?g to whiclyie eins eyi & the aesifion |S?*F¢}““g

thr eaded %@%caggpg&ﬁ&. Efear@}(a%donb%{)%lp'réa&d@n prs fo fidlentlikerdiabof the cap
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"orque on" only, i.e., the tool grab features will not grab when attempting to unscrew the cap,
so that a code ring must be removed to remove the cap; provision of a second ring on the cap
to attach the cap to the vessel, wherein the ring breaks off when the cap is removed; provision
of a snap-on cap with a tear tab to remove the cap, wherein the cap will not lock on once the
tear tab is removed; provision of a fear ring that snaps over, wherein the snap is at the tear
ring; provision of a snap-on cap that requires a special tool to cut it off the vessel; provision
of a shrink cap or wrap, which is heat activated or went-to-dry activated; provision of a non-
threaded cap that is formed over features on the vessel neck at the chemical supplier facility,

wherein interference between the vessel features and the cap retains the cap in position, so
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cap in place, with a renoval tool being adapted to which the pins out
of the position securing the cap; provision of a screwon cap with
pressed-in pins to prevent unscrew ng of the cap, wherein the pins
can only be renoved with a special tool in order to unscrew the-cap;
provision of a screwon cap with anti-rotation | ock, wherein the code
ring nust be renpved t nl ock. t Lot K8
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FI GS. 47- 58NS ddt ti onal di spensi ng_assenbl y o obe connector .,
enbodi ment @0284]  FIG. 47 is a perspective view of a connector 550 of a dispensing assembly,

according to another embodiment of the invention. The connector 550 includes a connector

body 552 to which is coupled an ergonomically shaped handle 556 interconnected with cams
548 and 560. The cams 558 and 560 in turn coact with pivot clamps 562 and 564, to open the
pivot clamps for removal of the connector from the cap 554 when the handle is in a vertically

upright position, and to maintain the pivot clamps in a closed condition when the handle is in

its down position, such as is shown in FIG. 47.
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of the invention, having an inproved ergonom c character to
facilitate renoval of the probe connector fromthe fluid storage and
di spensi ng package. Currently enpl oyed probe assenblies can require
the application of 20-30+ pounds of force to effect renoval of the
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t he handl e, vertical position, torsi onal springs

attached t@atwn%ar@éﬁ%ﬂ%ﬂflﬁr"ﬁ“dﬂ%é‘“ﬁ%ﬁ‘i‘ﬁlaéd 1?‘6°ti°]ta'§'pa§?13’f‘il ng position and
reacti vat ephine) Pi w04 m@&ﬂ}%&n oBMie Rpasiag basgtyemnsctdr hovopBFAGHr47i agd
allowed to concentr te n se in C

package, wf% reel e |°r'ig?a'g %rbf PB‘H”"Ogﬂi’eﬁr"%“g‘h‘% ESn 8{33}? &)t(tzl‘q%m {%”Pe&tﬂ@
exerting pﬁlﬂci;dnl;lglcmﬁst bqu\&cnng doenpionrenteryttackstimthg ewraad Elvpﬁclﬁ*%ﬁpﬂt%‘ﬁ’ég
pac kage lfzﬁ "L'é? gxﬁ{' trac S to mu%‘}? ﬂjiclaioﬁ hAl%enﬁHW Wﬁ%du’aﬁg cGhtif@Ray be

profile w en er
applied to the cams and pivot clamps, at their bearing surfaces, for the same purpose. Such

provisions system in ensuring that the return spring effectively returns the handle to its
starting position.

[00290)  FIG. 49 is a front elevation view of a connector 568 of a dispensing assembly,
according to vet another embodiment of the invention. In this embodiment, an ergonomically
enhanced handle 569 is mounted on a connector body 570 so that the handle is pivotally
movable in refation to the connector body. The handle is connected with linkages 572 and
574 to the pivot clamps 576 and 578. The connector body 570 is mounted on cap 582

coupled in turn to vessel 530.
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the handl e pivot, in which the contact surface profile of the pivot
clamp is matched to that of the handle. A torsional spring

i nterconnects the housing of the connector and the handle, and nmay
be of any suitable type that effectively biases the handle to the
desired down position. In this enbodinent, the handl e cans and pivot

clanps are always in contgct_w one. an - 3 : S
anot her pBPRkbct ?\‘Fehi\’}&é\ﬁl g’le ﬁ[ﬁdewgﬁrﬁaﬁé% e(‘)‘?gsgag goElat&B %8& %}ﬁ@r%ﬁé?{ F}dé
same par tghowi)@ng Pish efffansisn Thyhandleireihis drraigethent sstyse die fynstigns gEepeirE F| G
47, show ng the features and il n s and

pi vot cl afp '&F Freﬁ'ic’?.dmtgoﬁlzgﬁjomﬁﬁ&gl&n%gﬁcfigﬁ%%pgé‘e? he d@gﬁeln%i
assenbl y gphndet ehforstiowepaiate thd @BIecT from the cgigaings, aygarifmg e dpkages e |
may be pr o ilﬂa %gﬂ%g&%%}ﬁ%&g%ﬁbgf fAIEs, ACnPhandik iCHiAaNs tamidRdiGedelay, the

friction, I ng conpl ementary treﬂcks in the %ams gnd
pi vot cl atigkegescdsive dhpivgt claps tohah PPaHGROSIHAN 13 Vel B KRS 197 %y T'E

friction. 1n’§\|1 ‘i&ﬁﬂ@{ﬂe?ﬁé%ﬂ%ésﬂewd ng coatings nay be applied to
the cams ARd pI vot a

nps, at their _bearin rfaces, .faor the..
pur pose. BERR! pribvs & B daiesi é?ﬁ‘tf’%ﬁ%‘ﬂ§JPf ’%ﬁ# ﬁ%‘?"’% H'g"t'rogtt%%r‘ll@%%r ng
ef f ect i Vel i h@hsl pitiohRe ARGsCuththed tosthe hiralletronty trovirtidablatch [ipoes0P

FIG 49 is a front el t i f, I i
hssenbly. risdbt BVatg gy bk aifGEee il SRR G Ay RRHhe el ShiBASAR 10

this enbogicrenbs2. ans eegenodiisel livkagenhatinoe totated oy 5o the capptiith &8 on
a connector bOdX 5%8 s.? #t{}at teré{a E@dgdl e is pivotally novable in

rel ation FYRIENMEEHRY B HEIY"“TRe " handl e i s connected with |inkages
572 and  §00493]0 (T apengement o U Torcarfdemgion haeskingiectabp frisg88,°'570
I'S nmount eg{eﬁ@riﬁg aé,?l o\g%)glglc&gleét& JoWard dn@ rHBSRE the IRBnceT mhufi B PhiledThe

handl e in genent I's associ_atéd WiO%le_a retur ﬁgrsl ng
(not  showeipredtisl frprrf19-vinef drige Jiha piver clampainfegkipg tsafug S&“&‘P?Qﬁ'ﬁé‘ t
serves t thTer é;)@ﬁ{oh%&ngéntﬁt@ngﬁliwg sebh&idg&fn&hﬁa_ﬁect@ ragieinblly rfigrmathe container, f
er gononi ca enhanced nenber r u r a . 0
~force to gépansiat EWE%WH%E‘E‘?JPPW\P%%@"@%%Bgéa{r%gtrh? %%@H‘#@?‘%\%@he
| i nkages tB@atsary@Bidraivh Sréeh avieanslasidothe parglte vofl fotdte traxglesn arasf 400" to
handl e is pivota { trans

)i vot al | | at ed.up_or , the linkages drive the
pi vot cl afp¥cksd °3ng°6‘f5‘8’i’r bﬁS%lof'f’{)%&ésgonﬁ[/(egﬁjli&és transnitting farce and
movenent tjgozble pEISh50fif a heagenti@sviey 00 e xonmeaigs of B tRleWhessigall pads
rotated from a hori zont i position to a vertically

upst andi nﬁ?eﬁggtlsf’"ie(g?ltresgﬂ]g{"ﬁt?hg’ggéeigslga_t tached to the handle rotate the
vertical [[a0208 | i Fikagkds a gide f:le‘raéasélewwéaﬁpvﬁ?m’b@d’gé WHEHESFFY
features in f0e, AR Aot EmtloRintht bl thk RGQSoNTTIK & fitsd positivh ofittisthandlh606cap
582. As tHe vertl cal latch |inkages, c n@nui to rot.%tlaere%lgﬁﬁa@%g t he
cap, with Fiedundiofss mepnted ernearachior sady o2 anf couplsd vd ke 5 B0 03]
Thi s ar r angg iRk ifsumastddhemicanpactkiated epay dttieaypeshovbr s §KGh ¢ 7 arbAs.

static friction of the Oring seals, nov t; and
reduci ng tTe SEFostasy cams; pa 8‘1@‘6&“66%‘8 Dy%g?%“&%%fg@%a Ig(%epg? 1?? ng

drag. The givdeior skaifly fisrh thelcomagndr esthielhapdisfis rotated tor verivgl@R¥HAM al | ows

;_2 geﬁgﬁ;a]E [3@%?:6? hgﬁlg%%p%i:;’ﬁ tgf thl Hll'gle¥ec%}?dam 8 1R JahdR tEOORRAINRNE reduce
the force of separation by 1breaking the static friction of the O-ring seals between the
connector and the cap, and translating the connector upwardly, thereby reducing the distance
that it must be pulled before it is free of O-ring drag. The connector is the unlocked from the
cap when the handle is rotated to the vertical position, and a torsional spring in the handle
returns the handle to the lowered starting position when the handle is released. The large
secondary push off cams thus provide a push off action against the container 604, and asked
to push the container out of the connector.
(00297]  FIG. 52 is a side elevation view of the connector 600 of FIG. 51, in a second,

vertical position of the handle. In this position, the push off cam 608 bears against the top
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wi thout effort in opening the pivot clanps. The handle facilitates
the ready application of the necessary separation force. Wen

rel eased, the handle will rotate through an are of 40-60 to a

"l ocked on" position, by action of a torsional spring. (00294] FIG
50 is a perspecti ve view of the connector of FIG 49, wherein all
parts ele aorrespondi n r lofl §e @
si de el eVt ?"8 \}ﬁ 'g"fmeé @ghﬁ)egrtog@yé‘% E(RF O?péltégg%g?ﬂrs\%‘%gg’sngﬁ ly,
accor di ngohmectgefromthe tiyend esshoatedwontaingt t he i nvention, in'a first

posi tion @#’fgou% g& 8 ?%Ie eiemf‘on*\ﬁéwl:?th@%nde&oﬁ@%mémaom CIRNNERE Or

body 602 arge secondary cans g
i ntercon rqmsmexdofvthet ndle 466 la¢ln1$ pesition. thapotsTmpa0 (SR 11?0,\’3'}1?"&;5

47 and 48, Theas Wﬂ koYa $AGERI pHRHiEn g@éﬁfs%ﬁ%%n@é@érﬂ%nﬁ&f&hd@@t@!fambh@om
cont ai ner and assI st |n separating the con ect or asseﬂ:o Vil g%g
cont ai nerthagapt hadtigmef be PBm?féStcé'{’%d“htI%ﬂ’ﬁ S¢rap ai"yc%f“sﬁB%aﬁ? S 10 ]
The addi téoﬂﬁmgifanﬁBﬁwid@ﬂﬂ%uﬁ%@@m%@égeﬁ&ﬁhﬂﬁm the cans in this
enmbodi nent reduce

the fo ration brea t
friction B#P2%he HG |5ﬁ¢1‘3 %‘eeép@daﬁle"t’%‘gta Roftien of Sﬁi [TEC O%%nﬁ%&)trt Ol%tir% b g
transl ati fgnde Q&bmm oF e inextundThe, didplese etmnestadu &rsngnhoﬂ@em igel

that it nust be | ed hefore it .is h
connect or 161“9,1%*85%&% g&"??'glﬁ%t?rﬁlgusnlg §§‘§/€\ﬁ; at‘Qf:lLeH 'ﬂﬂcg Jﬁ% ﬁai’f&r‘%%? arl'; ed to
the verti mblemﬁasbd o, do@ﬂdnggédpusnnmnw "hsrpilq natyrn” torsipresprpg Bl Rivotpgl By ns
the handle to the quere t kG ad@dact: 8ach Sf th

r el eased "™ME6E rllegﬁsélée éle% 3’&1%3 é%pﬂ? il R Bla W?@G avd1fto 2 e

econ arymﬁs cans thus rov;:‘l_gief a FUSh of f
acti on agsiilessf the hemedorthaiisingB, gouserva frilatghs pddgun!aied thy sepnett thE &3008y

out of thﬁg@ﬁﬂ@@ﬁ%ﬁ’@d‘{‘%Q‘%%L‘"ﬂ‘@' 52 is a side elevation view of the

connect or n a second verti aI (gotziél an. o asteh't?ly
handl e. | 0080Als F&3iSitonsimphfiedspatitl wey ofarmBee FALPEE JPETS ¥Rt op
48 surfac gccgnfdtv{gh@y(ﬁgmrﬂib{&imﬁi@ﬁnt dfﬂlepﬁx@micde Thédr@npeston 78 incladss 2 bandfeor
di sengagenent of the

e ca
cont ai ner A poBbIgEF C%‘Pé Ear{é& “’a‘“‘é‘l 5"0«{\‘]'a ebat O%{a\%nga\?v’?o e%hga%?:gnr}%gcgt or
600 of Fl QainSdkive lifikag@e Chi cctinecppd 3o b pash ofif featire Dhinrradass GoBrticslateiylinkage
posi tion, pi vot Ao tholock REnsh@ndl e
upwar dl y tthg‘e\Pé*?h[ ?%gﬁa%?%gl ?3%1'%% pﬁ A@Phnk%z?;ﬁrgegggﬁent “of the pISVOt
cl anps f r evhichtehgagaiathe cabf having otpdisg ring H sprureddielFieans, while the

secondary [of30R - 1855 NG SibRE o8 ecﬁ&ew W O ihdichtectaer m(}oya cdthtahe
push of f/ n

gagenment acti on. i £W
of a port icomegpr bpdduls(pew@weamé ‘éﬁ) bé@éd#‘&f“ﬁéd’t%g é”‘*%fﬁ@her parts nd”
enmbodi ne ntcmgﬁ ng,l;};op FEESY bt nukiB&edlt CoHRERAEngD it bt th thetshme features of
enbodi nent cludes_a_ handle A that is nounted on connector housing
B and is dhacewelyr ¢ Calh F by fastener C. The handle is biased to a
down engageghomosi tecteatbrys ariicdidirmagesedithn preseot Bvention preimrye By phepst bibol t
E interconpects cam F. The pivot clanps G are

h
provi ded d*® @&??ﬁ"éi‘f%[“ﬁgmggf“agrgﬁl%g ’Eaﬁlgleconnector housi ng B, and serve
to | atch goedosp! aExamptelle connector fromthe cap on the fluid storage

and dis per‘@mgleCORtte@?ﬁ%rm? L)Q!Q%%]le fhk SFicady of a§pr@ss§t’e edstifceSdr &R dadet

view of a ctor I spensi ng assenbly 4
monitoring in pressure-mediated d:spensmg of fluid from a” liner-based fluid storage an

dispensing system of a general type as described in connection with FIG. 3 hereof, to
determine the suitability of a specific liner-based fluid storage and dispensing package for
dispensing photoresist as part of a dispense train including a downstream dispenser having a
process filter upstream thereof. As used in such context, the term "downstream dispenser”
refers to process equipment that is associated with a fluid-utilizing tool to supply fluid to the
tool in a predetermined amount or at a predetermined rate. The downstream dispenser made
for example include a final dispense pump, €.g., 2 compressible tube pump, or a flow-

metering device, injector, gjector, compressor, the lower, spray head, nozzle, etc.
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according to yet a further enbodi nent of the invention. The connector
700 includes a handle A too which is coupled a "handl e return”
torsional spring B and a main drive linkage C. Each nain drive

| inkage C is connected to a push off feature D by nmeans of verti cal

| atch |inkage E. The push off feature D and vertical latch |inkage E

L ock y i

codi ng 1 IT0FUS] s ot Sape B B aor T B b B RBRRREH IR £QRT oYL
per spect ifisy tir@gh ofic piocese dilterestdointoothe Rowstsgn djgpensera Whilp FREEAHRE Body
| (not s howgl downﬁ%‘gplégpggs%tggtléd ér&lﬁﬁrl’a %cﬁﬁi cor@t@@ntmlgpghsélp}of (Hii‘%ﬁd pRrts

and comgBHh el n nber ed corres on | g]g
respect tdispeire (marﬁdemmw@smbﬁ“m’t ‘F?é‘“”@b’rﬂ’i‘é'i‘ﬁ%ﬁ*e"ﬁ EE R B 1‘“?"(5‘513765]

The feat ufes, ﬁlﬁ(ﬁjst@iqgé"mdacgﬁgnsﬂlf sidién REES Qﬂﬁ vbIME Nindl €He gRdar EHaR 69.75% | y
shown by ®reference to fg

Exanpl e 1utjlieg®oaf chmcebiteqwéafﬁﬁmlgma@t?gﬁﬂ‘ie?f@ak‘ﬂgwg q@"a’ié@“&%"a“%g

pressure tfansducer for enpty detect m)nltorl ng i n pressure-nedi at ed

di spensing of fluid fro .Or & i i ng
syst em of [%9 bneﬁamylﬂl]bsre?mz?%“&gg{ﬁﬁ%zlgg% ng i eldolﬁ%vf\’nq% H}Q(gﬁ R%EE%
her eof , tRcipslQagr Minile dtsb@sé oidraitd kécbndspls aecgpdsduslﬁqnsﬁ péne puckions gtiol®| ui d

storage and dls ansi.n efor t L t of
a di sgens@“’l‘tf"& |%€‘F'%B‘iprf'§ G5\ reee Seg&g%né%eﬁggp& %\F/:ﬁﬁ:‘(\:}ﬁ% ?%ra(q)]?éss

filter upphisaarxdiaeoei linhso Qf&acbreswrsdlmqnmaéfw exaniple bRYEHPSie.
"downstr e@% S pgﬂ? ﬁgt vdscr)s{%es : LSeckdd 1B RERS SveRAL ﬂf‘@é a h}@tceﬁt&o;se, Wlth

associ ate zing tool to supg y fl wdtotﬁj t ool
in a predsteepdtiied ofrwhviscesity heingtesieds densiane Blrep! s Blended o G e eam

di spenser g&gﬂe Ls%e t%mﬁ%e Dlum;g #d R 0b mmadfméldsspa@@ hrRUESRlom eghures,a
conpr essi Bre tube , or_a tering. devi ce, | &V ga“

ej ector, ebmw@s@éﬂlsp%’tﬁd’f?@&@?ss °§E?F‘g§e‘inér§8 ISPFRY4 RIOSSYrP as 5 88?@5)
The di spesting,gmg&pMhltwtestrbetnbltamaﬁﬁh mcha.t therdispersd teskinmpl pressive waeqm red

photoresi st flow.through the oces te ' 1 am
di spenser PSighPrE JiROERHE gprﬁ‘fsﬂﬁe 5‘P oy gre%for\r/?ncs{']rg%g%}n gl at'sggl}leg@grlmg%lf{:t i on

pressur e gpdatdn Gad fos txuipledtinpipe raslcsp@s@)lﬁraslse'e af 10:n3ig-apd a tegnigPion SESLEOD) |
and chem cﬂ1 utilization desirably on the order of 99. 75% The I i ner

utilized 3PW& fluid storage and di spensing 6L%;stem was 40 _
vol ume, apa3esie gkﬁmwh testa e r@pBluizhemical vy PeasIEhbYH "'@ﬁf?ﬁ’i"&%\la“ Yoidh r ed

a residual f ' hﬁshe &d fohdtto b elsﬁSeSbe'ldﬂ\ath thGhichirl .

test. The v@u@rbe H%Fé ing @@F“ﬁﬂe‘o%a%“’h that decay; |"§’8%ﬁ‘g3§“§?\f’éclﬁelm?§s &5 ﬁ%ntlﬂ
second di SRENRAT RIRRiIOR Phbr tOthe %ﬁsfeﬂk‘ﬂlspd\uer gbdilo decaypdutbrained. spense shot

cycl e recipe sequence repe er. mnute. .T e
exerted o ri&’@ﬂ%l i h&gs glge ‘?bée(?f“'ep%é& fpftst to%} v, 3%@?1?1"? Bl ﬁr%'(sgum & ?&H{
about 7 prhkghtive dd¥hsbi dfslpensémttmmpmsusa, whigs wsseéxemeédo I’E@‘-Ir t°tdi$€0h!eé§§s

1, 3,.10, 20 and 3 t t t 5
Vi scost ty ey b pie owpi DR Aol pgls W] A P AR PloRaRD

Vi Scosi t i agscosity, fiaeseleetidn ahd o dchu[m'rm thy disprasq teain it g expeoteskthat fhe drive

di spense, ptreggu?ee and 2&&9‘&9&&5&%&% would be selected for optimum dispense profile and
uiilization. By mapping three system pressures, it was expected that the optimum location for
the empty detect pressure transducer would be identified.
[00310] The test apparatus, in addition to the 4 L liner-based package, included
dispensing flow circuitry discharging to a 1500 g scale. In the flow circuitry were disposed
an Entegris PFA petcock, an Entegris model 4210 0-30 psig Pder, a 200 mL reservoir 45 mm
in diameter, coupled with a vent/drain line containing an SMC LVH20L-507 manual PFA
valve, the aforementioned Mykrolis [mpact PCM filter (0.02 pm), an iwaki Tube-Phragm
PDS-105HB-EPW2 5 ml dispense pump, an Omega PX 303-050A5V 0-50 psia Pder, a
Nupro 0.25 inch stainless steel AOV valve, and a CKD 0.25 inch PFA AOV valve, in series.
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along with the dispense profile mass or recorded. The di spensing
pressure was set at 10 psig, as nentioned, with the test being

term nated when the dispense to |liquid pressure was 1.3 psig. Such
di spensi ng pressure and term nation pressure can be varied, and the
di spensing operation could for exanple enploy a dispense pressure of
10 prig apd @ Lel flenal Q0 RIESEA! B 3ifha o[ 893RAPPARIR beingCh
test, q’reélési’%ea&ec“ﬁé& @gm\%ﬁg&@gsdupengé Tiner removal and

quui d sdaplleyaezi&aemmmaﬂnahmgimém{?tgscﬁfhe test was designed to go to a
pressure @ﬁj‘ﬁﬂ’l SAﬁgr n\Qﬁlnﬁq? ﬂ‘é’%’s gormﬁmh'siﬁgositf' the G%Ertyn\gast&)&kurecsbw‘&et hat

decay in ense nmass can denti f %
utilizat |@nrmgﬂ1e)testtltqmdhn£0 dnéré@r agfl a@fél}?éﬁ%%* 4iPERse P “‘ERSCE@E 'P% W hed.

1003091 1t was, @én‘%\gm&nnémﬁa‘?%sbééﬁy Qe B‘Bét&a:&@én ih@ sﬁdtérmvuna wuftér wioaedt
drive pr essur eto revent negative downstream d Esmpeigser

pressur e, repitions %@@ﬁ%ﬂ&ﬁ@d“{“{j“‘leéaw‘ht b athes 3Py d "fbleﬁ)’ gt i'on and

m Cr 0- bme}#eH&e Wis e ShRpenaauR! of lnbﬁdldgﬂayfollcﬁaﬁ@stemmet gt fphthe dirssi st
viscosity, filter selection and flow circuitry in the dispense train,

it was expedtiew2RAstPME drive pressure and enpty detect pressure
woul d be E;@jg@t ecdjsfuga peuRY lbreLncol dspexits grapl, difvias determined ditat ¢ 9¢mproByiene By

t t
e D L e

i dent i fi egierrd BRI Bdpyldne glyesitantlmear wasusixed wittadPinl oinwaty Qﬂéh%‘”?r_“"s‘ty
i ner - based '583%1%‘9%{ ﬁbf,ﬁ-p‘d&fe? V\?u‘?rlu?gocﬁé]é\h{égsl&\étawﬁb bl Wasd:h&@h@d gi ng

to a 1500%%° circuitry were di spose i s
PFA pet coedeordathat BBt @gs 2§ cantipktite. 490 0L-0F B9 spfufiey Vﬁ&‘c‘f’f“od&""é‘dﬁr} ot 64

reservoir SouplELWRh @ et E}ndathueiﬂér/ tléraivas bdnneted to 2
cont ai ni ngﬁ??n S@é%ﬁgﬁoguﬁmnual PFAe val ve, the af orglrl’ggpa iongd

Mykrol i s Hispaet poENVER ithe st qpparaiys. nfressyFzing a2t 10 P8IEpa .Y
PDS- 105HBYEPYR, SobilfodisRense KB Tiner B OOTEGEE A 30S5i0BIMBMSD JBoersesh 2

Pd N 25 inch st
P 2 g e G S EEehE Syl 8 fiing Bl Pl B> |

PFA tube diig g;alg@sadmea,cmmtmm & rrba&emwhdsmmmm@nbén%@e Tlferprestdd
bet ween t he egibgg%dé_,si%‘]arﬂtq%e%gﬁ Wival 2ld&he J.y%n%%“trd%&a% wil s?fdrlﬂ@ ree t he

test condid VI SCOSI té was neasured dr{ ng
the test Ilisgs00cmL nfmetdheem wer logged. Ahe fept was erpipaied a@e'uﬁ ga*ﬁéf mote

effluent . AFpk&akiAGREIMoredt tgaR. A CRAcRAk SR aBichald ard slmdmet y,
the most taxin

em and after two
procedur e tvlfas mEfdJm |'Fh§é'ﬁewa§ Femoped @FI&‘@F"WF@%%?? ﬂe?gm ?eé he la déﬂ hg.
The procegdyug rmg,mgg gm§,ﬂéﬂa gmola\hds rEhi\8d, bamigiwetzhertbafige tatkcbaffeo'sclumﬂemg
steps set out for th ition at 5
Usi ng a priepgeknd h@ﬁ% d’l‘[‘ \?fSE"(f‘ﬁ%l ﬁ'?‘e'ﬁ rER el ggr\ég ?S%rsna%ﬁ e.-%&ﬂ%g?&%
90% pr opyl g%ﬁkﬁ:msg biyz0lC. asldctdffined foe thesiatturtri)or wei inepen Warcfilled viiddest i t y

of about 32 I poi se. 3600 of Sierra brand propylene glycol
anti f r eezeMj @‘g HEBERFR AR SR T W_rrL of water, and the viscosity

nmeasur ed bypomE3[Col BKPST e mgphnadi puggsué, Si peiBsasos funetianrof “T’P’F‘e(t\‘fles?f%ﬂ y

128 T3 S5 e SRS R 8 G AT R o cing
(curve B), the inlet dOWnstream dISpenser pressure (curve C) and weight, in grams, of
cumulative dispensed liquid measured at the scale {curve D), for representative Run 1 at
viscosity of 25 centipoise/28 centipoise, during time period of 13:12:00 to 18:00:00.
[00314) FIG. 88 is a graph of pressure, in psig, as a function of time (time of day),
showing the pressure of the dispensed liquid (curve A), the pressure of the pressurizing gas
(curve B), the inlet downstream dispenser pressure (curve C) and weight, in grams, of
cumulative dispensed liquid measured at the scale (curve D), and the linear (scale) curve

(curve E), for representative Run 1 at viscosity of 25 centipoise/28 centipoise, during a time

period of 17:02:24 to 17:45:36.
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L liner. A smart cap was coupled with the liner and the liner then
was connected to a dispense probe on the test apparatus.
Pressurizing air at 10 psig was connected to the dispense probe for
pressurizing of the liner. 3500 nmL of |iquid was sinultaneously

di spensed through the reservoir separator (whi ch enabl ed separation

and venting of gas fro ui d i n drs ns
zero or gﬂsler G'eﬁ’é?i'dgb dEB Bqﬁr?fgﬁgeca)g%ﬁmts ?@t%‘bﬁssg%?d ) H&@l@
SMC LVH 2 SRLFARPR (HUDH. VRdlsvg®nta o2 (nteofsphetoesisicandtZ0 600 rmarvaferr/as

f te?rnt ﬁgt e@%ﬁ%’r‘fﬁf"ﬁ@?ﬁﬁ %sg’rresé‘“:’?ggis enseffgi}ggde\égg sﬂ{rge tTans zb?acpgﬁﬁrheg?ﬁed
1.3 psi g. shbive i wastancksptiveninasssgb cgs@obe@rmatmnwhprrmrrssur? Swdes st
line. Thegbb&{e)l[tmﬁhet%m%%gm%ﬁﬂen&iéﬁn ﬁgﬁg{rr@ 'ﬂécﬁys\’\!@[@psm%Hﬂ@ﬁlP@f gk ist he

| atter wa e remain ropy ene glyco ) noved, being
wei ghed bef;barenchcadotaﬂmtewhest‘s‘iwe@gfee3 re@ﬁmrﬁlphowwavé‘mﬁ‘ﬁ ? §¢ £y ghyoli of

effl uent \9@&. \Uﬁlaﬁrgéag@]p;ﬂ%{im VEPGRS bdipA Bl driR6 prestark dedifiblyCiont lepdiod @heat

23 C. was determn or the first run). A new liner then was filled
With test ordfd erabbuaiﬁjpstgféffrn“%‘@s%“ﬂﬁ%‘ repeated. [003131 FIG 57 is a

gLap h of Rﬁ)@ftﬁ ur erpgl cﬂwﬁﬁl‘eﬂn d@ﬁen@erﬁrulﬂ%lhr@ i3 nQich ldwe‘Ear(dtsusmtlbfe tolgpjes as
showi ng t

ressure of the dis urd rve re
of the pr essbk PHRHETEHE oL pYs p'Erﬁ & et S Eeplus e e
IOF essgf e GEpss %%n@doa«ﬂﬂreurﬁblgm filtdrle. g,nﬁbfm rd?mristreanudmrieaier ieelfdi spensled t
iquid measure cale (curve or
vi scosi ty #8185 cﬁ’r‘it‘?"ﬁ?fi‘%‘é?% hEL Rgprt giitdtes o ng&&si%p% ﬂrr%&}égr Eg% 2
13:12: 00 Hﬁp&@m@@aﬂ@ge [s0h3db4dl libdrBaseB Pattasa iy i the cpmeder fiag 2 ?"FFW

psi g, t i.on me of day), showi ng the pressure of
the di speﬁ%‘% fvd?f 3%‘?@%6 §ﬂll the pressure of the p ressua %i ng gas

(curve B) [0038 i nif etmawmlrﬁéftrat&aml dispepEing ipsehhav g FroammeEigy PEUN

wei ght', i ﬁé%y; InRRANSE slipk dikéd hema weg] thatr st heg
scal e (cur}:l \I/sggs%g;ﬂwmc‘ﬂet |eﬂéedgtréﬁlg ggg F 4 W o

"
r epr esent atlpase oRwFFsTUrRLAn FEUH PS‘?SSB'F‘“‘%ME?H n‘il ’?pﬁrt.sﬂ("g e':’/f 2V§555 Je“%’r g the
duri Id ng a ta:crrﬂ;%nt aﬁﬁbm“p&f]; tiaiz vE:é1 2 Fof exatipledn tBScass bf gﬁi@@d@ﬂlen@aéafragem
evi dence o |spe se profi ay_occur t.

The 119 (6T Bn P Qo CEAri & 2S00, 6 e, kD, Q8. ohe
phot or esi isassB@biz @f JR0conmactvafromsan dsévatatedoaisd dge resplf ebwedhea@%é reagEYy| t
of di Spen%eaéréglfél#léﬁng %tlorrl;h osﬁl oeg& %E@Qﬁbn(tﬁe! GemrB) reagB MY oxicloe

downst rea press ow at nospheric pressure
during thicsherﬁmqmbumchiﬁr@rdomstream di spenser in pressure decays

to -4 psi In tidh adliRkRs i safRtyGis@in ohaelmmtmﬂoﬂmamamn by
di spensi ngI %ﬁ:enﬁ%@%el lwrrot or%sr ss'? f/ym t@i"t hi s

filter witthe tmnvssl@oaﬁm‘roé%ﬁﬁodrl@ﬁ‘éﬁsae?af% fee f‘f%‘ﬂe fj?.a,eg’\%rzsugﬁr from
desirably j fe oftdect; ﬁetcoeﬁbciohﬁom@mﬁrocmred abed tvhilSthp sbssel founderréssmuen A
0

operation 0316] The d stre ense r wer
alrcr)d suscepPF%M’?ﬁ%ﬁ%@gwfé’t‘mh&?@ {; pagvrc[g' ° e'%%%:tﬁ#éﬁedlg%g%g% l(l)és?s

the fil terbloﬁﬁ'%ﬂ&ﬁalaﬁb&siuhﬁéd pﬁ&lﬁgqorfyi maaim;rteptrwsrsngtﬁ othemvissducer be

posi tioned downstream o
di spenser 19081 KFF?)BZQT?]’“ Trree e'ﬂ{’f’grﬁ‘ ?‘rrgmrlresaa%g% g?ﬁgi%é%%@gbg o

a connect ogisgefdingd pachiger | @he stropdgeineinds a main body portion, including a handle
mounted on the main body portion and pivotally translatable thereon, between an up pasition,
and a down position; The connector is adapted fo be coupled with a material storage and
dispensing vessel for closure thereof, and includes a dispensing assembly for dispensing
material from the vessel, and a pressure relief device operatively coupled with the handle and
adapted when the handle is in the down position fo prevent removal of the connector from the
material storage and dispensing vessel. A stop element is operatively coupled with the
pressure relief device to maintain the handle in the down position when the handle is pivotally

translated to such down position. The stop element is selectively disengageable to cause the
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di spensi ng package, such as a |iner-based package, in which the
connector has a safety |ocking device associated therewith. [00318]
If a material storage and dispensing vessel having a connector
secured thereto is disassenbled while the vessel contains a materi al
at super-atnospheric pressure, the resulting release of pressure can

result in press medi at ed, di spersion,of I e
anb:Jent I eﬁ’gﬁsf"ﬁ?ﬁﬁ&ﬁgww I“E H"‘@gwglg%sgﬁﬁ I S btlae%ié/rps?‘ﬁg and &%}@Qﬁ%sﬂgﬂdﬁ R
liquid chgmnang} traBREE nipwardlyo wéthl tlnencoandctonélrer&aﬁg“eiquahﬂemeaéle from the
pressure OfSF% r‘ﬁhg ngglg s i @Ag% goglt[lﬁ Nyl Z)daseﬁéﬂgemem §f9c§e§§ﬁ9t40}br @bmt he

connect or 'f iate can result Tn the chem cal
reagent kieivagelspmablattoiorpunktithedimbigot firespige. posi ng a maj or hazard when

the chem ea ’ EprEiRlie lr8llek QbhGeel B &amtyt er
[ 00319] Tﬁﬁzﬂve%ﬁ%%e@%ﬂg@gggs% %mﬁ%?plséué Ieﬂgon% oﬁé l

of the i neepladorith thy handlgeat pgc@ﬂf@pmntqﬁndétl@@ﬁf,e’glfeoqan at Frcgo;zgosne ef &

saf ety-| 0%&&-&3; SR Rnd QupEE¥ e ﬂxaM%@cly doFtibof ik S@ﬂiﬁﬂﬂct i ng t he
connect or romthe associ ated vessel

pressur e. [99323ocKn anfhes em3pERETy §° F‘Zé‘l“?cé?’ "é“é‘l‘{g%f’(" reé?"?)ernés’ fmsdeeﬁF bt ded
to ensur e yehade hdifons QRARES HEank Surfadd engheaie withfa dorrespoadiny @eofthezgiep

one enbodidiEep Fat ddes Hon BRHEA srersp Souig) R epe e GUFRMGR 11

di spensin oﬂﬁ&k@f@\%ntm'&hﬁm@ﬂ&ﬁe;ﬂmrhan&@Iaudiﬂtat 2] mmuailybbmyss tpidépangage
| udi tall
i ncl udi ngﬁﬁeebuft% %HQ}B%\%?%(%. 101 altl}ﬁhé}@dgg? QCEQ%Q)&;\EQ% o?{l\g ndapot al I'y

transl ata anu tion posi tion.
The conneqoese3ji s Heaphsutor mabealw@upIOéGafwuﬁ Auitablaeforansi Ei'F{“%‘f’E)laeFQé“eé‘ﬁH

di spensi ng. y &gl%g ﬁrésé?ﬁszﬁlg ggg%]gt gsgg%ﬁnaf pt&ﬂ@r h&w Bﬂ?i%ﬁur&n@l SEPRASE kel

assenbly o1 mat er 1 al om t he vesse

&& ng essure
relief devwit;e cmw&eﬁlaztlﬁh\ﬁbq spopasten| Sop wERseYe fabel dexieiras inglufle adlras Y B en
the handl g,igne rbrésﬂ@e AP RSB thatOB abiatky]e Ve Rént riRTDassdl agsocibthd with the

connect or {romthe mat eri al storage di s S|n
el ement i scoBFEioR R It%/ﬂ‘E‘SEPﬁf‘é@" ﬂa“tdﬁ?@q i rcggrée [ *°q’e?’ (ftg (iasséc%et t? b
mai ntai n tdagnddRNHLR teRedséle down position when the handle is pivotally

trans| at ed é;;f ’?iéeirg%) ?lﬁﬁ L4 90 em-gg'cﬁmﬁtqlgﬁlu%ksfegg% mebShRGE h‘l\é&la}b’

di sengagealf pressure rellef device to vent the
vessel toO iwnslaniile Eﬂweanadsdm‘rg@omamjeng@geéMrtb\ﬁaethq@dl% andip eelaagp pesition. The

pivotally tr an k& ﬂﬁﬁ‘fﬁ%é/déa}f m%dterh k ﬁd&otﬂﬂeigts@léctﬁva?ra@&flﬁﬁé tH kg

di sengageaso‘fp rom e 1S .1n t ti on,
wher eby di sansjery efve profrafion ﬁ@rﬂ%r‘méegaé?mw mﬂ’ ﬂl%‘@‘"@lé’s"é‘gl‘s %E‘@ﬁ‘%ﬁ‘eé& to

occur at t&ﬁse@@@c@é}ltoﬂﬁ{e%&%ﬁn elb 63 dikdnghdingDiafe GOIMAKY nmdte. 'Dtie waotakion
connector, a pressure relief gew ce,is operati lvea% , f’HlB handle aﬁehth[a
handl e at demst gBY §ppesintaedad armged 2PS28THR 218 RRIYAM 31 ™ ('8 Ch 00|
ends co rrp%lbﬁl%ﬁ) n@keh@niedy bk GHs126:0 bp hatidn of 4 Yiastdgeprimgicnupaldyithpler protomion f

t he connector. 1003221 I n another enbodi nent, the connector includes

two stop eP®HEHt s, and each of the axle port| ons includes a cam
surface enpegEspbl & fithdr Apebof e ronutiongelote tcof matsdalsttapse aafl clispprsing

Each of the top, el enment s I d $ cotédd? s Risesind to
a | ocki ng p"ﬁg 1 P8R e venﬁpm{on%gﬁn@d‘ g#%éﬁﬁg%d e and that is

manual |y ds:mlvesmplﬂdevm@hﬂesehfglagr@ure thereof.
[00326]  The material storage and dispensing package may be of any appropriate type
adapted to the end use for which it is to be employed. For example, the package may be of a
bag-in-drum (BID), bag-in-bottle (BIB), or otherwise employ a liner for holding the material
that is ultimately to be dispensed. The liner may hold, for example, a chemical regént such as
a photoresist material, or other material that is adapted to be employed for manufacturing
microelectronic device products. In such adaptation, the material storage and dispensing

package can be coupled to a semiconductor manufacturing tool or facility, or other end-use
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the button fromits |ocking position, and thereupon to enable
novenent of the handle. [00323] The connector nmay take any of various
suitable fornms, including a connector featuring a pressurizing gas
inlet assenbly adapted for flow of pressurizing gas into a vessel
when coupled with the connector. The pressure relief device can
include a three-way val ve dtSfal 98)en6eR ridiedhe i S
act uat ableé“‘P'Be“\h?h?’)éﬁﬁ%SW@g’ g"ﬁ sa%"é%%%‘%’?frgg%% %lf{c% c?onﬁ%ct or in use,
to thereupengal | ow the handle of the connector to be lifted to

di sengage connect Féﬁ'th E&Q&%lna hgolgdeQPli®k @mpat in
one enbod 0{@2} “1%38 ch mgttmeevnﬁ at 1S man-gall translét abl e
bet ween aveksat; kmmghq:)gmnmt@riwemgag@@evﬁiﬂ tm“tfhfecf’f‘i‘alf‘ﬁﬂ 2] ﬂOé{‘hH“"ﬁ‘trrye?re

posi ti on. tra];g] Sort s?rh%ﬁ’re%xe{gﬁ%ry 3k tRr BPbdsY® nktefiBNo laNEdus A€ uee ciydalna.ddﬂ!et hat
is selectiV uat ab t0 cause extension of algr ot.r u delaserrent

f or engagmnmtor way pisq ineludiesmprRssure-ayaist past [RBCONRYNgLP & FTUEce oS pre(i,sé'"%ee
retractiog ofy %F&?suﬂ:r oS 'EHésiir@f‘ irelhe veRk! @i sengaginnpersee fhaotie topderial-

handl t t t
engage. ancasanepiet POREIeps dhaReIe i pne o R SEEPATC

be transl ﬁ&&t@&hllE%oﬁ&bbrﬂmg@fds@emmxﬁ\gemnicagag coupl ed with the
protrusion el ement furth D 0 o edgp;e £
rel ates t 99328at dP§ &1 %tl"Br ng e “tamglaheas Si ﬁ&ﬁwp{gfc{g E{M rllgihlgn0 a
mat eri al ﬁ@t@ﬁ-ﬁgﬁ vaindh i spendiindispossise Ia vesseldaml mmn@towrcoasle%&b rﬂlcbed
above, cou%)ﬁﬁ? ‘é}‘o.tgﬂ atcgﬁt YRR ackadd »ﬁrle%%ﬂh@ cBK’&Et%Pfs ofl O3 G) dIéaﬁbed

mat eri al pensing may of any appropri (?
type adaﬁéradabbvb twith ehwdl;siéatﬁ@rtrav#ﬁt betwieq atﬁ"s‘blé""'@?ﬁ)P g 'n pgyen

exanpl e, the package. cogﬁmgé a@daﬁ@&ﬂ'p&iﬂfnliﬂrbvﬁﬁhm)amiﬁaﬂﬁﬂ ilrehotabloe
(BI B), or PEEHE WS el o

I'i ner for t he eria is
ul ti mat el yrotdheessell ‘@Eiéh fe"FPlli‘ ArgsHss b eﬁ%ﬁ?“ﬂﬁlv selppd a %%ﬁ?wwm}wn@gf
chem cal sa% g5 U nRfhod ﬁlcﬂh@tsﬂéﬁﬁblﬁ He]:ﬁ’@ilﬂlzingthe vesselothie the fimanddy is il

e

that 1 s adapt tobeelodo manuf act yr i
et s e O O TRl e e, AP} 98 oG e

di spensi ngecoﬁ)@‘g‘olgag@ can be coupl ed to a sem conductor manufacturing

tool or f %@ H{ O{)\k ‘{%}?Qﬁ n?ﬁlgm '(‘l%?f re&?’n Giﬁbl.t’ihg @m&t&f an@fh@ﬁﬁﬁﬁat&y“r‘eﬁﬁm

that is ¢ € specl terla di spensed fromthe
package. [c&Oﬁﬂﬂdea'HaEetpaﬁhag:erezimdlerdﬁng t he vessel and the connector

oy | nCl UGGl |y bikcISmBSERRAL ool nck@angohat apving it i

di spense or cou | ow circuitry or other tr tdthe
structure cbmtectdréﬂolthﬁeﬁﬁyrl@fw‘?ﬁ’é Oﬁfﬂ‘%b‘“@%éﬂwﬁ'ﬁ@éﬁ’f‘ﬁﬁeﬁf‘% SQHPeS a(?u r& use of
Sami‘l The nﬁféﬂne%ﬁaﬁnewt@ pabkald) gl 4R afindPpieRes e theshay velor i noromwlly
coupling to a source of pressuri

Tner i1 tinnpaas el B IEIETEOR terrugres O PRkl ﬁj%ﬁén*é%e%f?f?z‘*‘??
cont ai Ni NGdai A6 Gestl. oggres@mpr@bgchlp&smaetﬁspmsaiglowatlon map inghnde Hig imppsition
l'iquid or ot her con}‘al ned ﬁ‘{'}%ﬁ%f aﬁlm%\ﬁ u?ec’\fe&%‘ﬂb%gér&%ég g‘l_,,ﬁ@@m@ﬂmf.rom

the packag¥ PrEYgErs]e $HE' Sn'therefore contenplates a nethod of
storage and fdbesmewang thn‘reofnmlgh theldispensingpzele. wislethardispanping ngzzle being

di sposed | ginead ‘\c/t)egx:?ernai an 1r@u1ﬁ§) ROGELQY tolasd%%aﬁcjﬁié’“l@ hidiiﬁ'@l to utilize the

dispensed material.
[00331]  In such embodiment, the connector employs a button, which may for example be

enent

in the form of a swiich, lever, or other manually actuatable element, or alternatively an
automatically actuatable element, that is able to be pressed to shut the pressure off and vent
the vesse! to the atmosphere or other arabient environient of the vessel.

[00332]  Such three-way valve safety feature may be integrated into a connector through
the release lever, e.g., a translatable handle of the connector. The three-way valve can be
located on the connector body, e.g., on a peripheral portion thereof. A notch can be provided

in the release lever to allow the device to open when the release fever is in 2 down position.
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vessel, to forma contai nment package, wherein the connector is of a
type as described hereinabove, with a handle that is transl atable
between a first |ocking position in which pressure in the vessel is
cont ai ned, and a second position in which the connector is renovable
fromthe vessel without difference in pressure between the vessel and
anmbi ent envir t waﬁin ,dﬂ‘Srde&b amiovy el y
depressur‘bf'fse ﬁmfﬁ@ﬁ%&%gé ﬁﬁ%ﬂ?g&?ﬁgaﬁgﬂﬁmgﬁ%gaﬁa g pq3|t|on
to enabl ehd ckmendntam&bm theovetsel. t Tha Ratton fapptipisdprpierrat P""?tgltm% %‘5 "B6EFti on
to the %g\%ﬁ @?tl}gﬂﬁé Lonfdior kAR kerbdveddrbrh tHR @esdf PAEEME véssa in irdsaurized,
foregoing 't e connector and the associ ated vessel can assune a
vari ety ofkeapt whestthatugomisdemrespsds. [ 00330] In a specific embodi ment,

t he conne[\@/ﬂjjgﬁ | ngl d4d@sr énﬂobfnﬁ-ﬁt \WabresRhyy fredsinaelied devimrin emplexbdito lacke
interior

ol ume of the vess [ our.c d a
vent to tihrelebiemit PoRYIR OF ﬁe*rlf? B‘Fmb‘?ﬁéﬁ%aﬂ%&a&% e ?aéa% ?"’V% W fookd
at mospher ggitisivl Gher e eamys iy elgigediveithrovessl dng thei mlean lftyp!elﬁ trgnsipted 0 .0

all ow the vessel, to _be ssur i zs i h
material 9OPRIRSHRR Wssé‘gef %e'IES'I"S efgfansllﬂéd lgjt'& ﬁl pr ggsgtgr%gg{ih?s?g%nfg{%t °

oper at i Onyeldiy liva baitiet thdwelchsepersi dan d.m pwqiﬁll}pp@@d i eevis disengasspewof
surface of 2 J 1 RSk ddveblE HENSGhe thill ﬂ{oﬁ9f§§§lsd\4%embmml g iener

to force {HEC er eof Tt hrough i spensi ng noz h the
di spensi ngressaz z¢lief bdveng: vepiothe eontainer and éﬁfﬁﬁlsaﬁeldéﬁ?\ﬂ%g é‘be E‘Eﬂ‘? ¥t ed
to a domgtr%%g‘am lity adapted to utili ze the di spensed mat eri al .

[ 00331] | P8 UCR enbodi ment, the connect or VA buét ng Fg may
for exanp[0@33$¢ ilnatigher grpediment, & Gylindgy or Il “Btf’r & enﬁ%l?f{ual

act uat abl gah e AR, foP the bohiREBAL inVEleyentbBdimant amimm fyuld bt wetats) @

element, that " is able to essed to.shuyt, th f vent
the vessepxiend whse aanﬁiig‘ﬂﬂ?grc%'P ol Wéersen&r%? c’@ﬁ@l S%O%‘r{rireﬁtr&ft yéﬁ%

vessel . [Qﬂﬁﬁgdcn&u&*heﬁﬂw eRsclBylepressuzedafbanbidnepessre. may be i nt egrat ed

into a conne t he e alg h abdbhe
handl e of 4% r#"l‘gb‘fygﬁger mec !’e' \Agat]eﬂﬁ vﬂée @g%mr é)trdc{[)lcat 'Sd on the

connect or obﬂ«dmatnelygn a vancaowlalhpm e"Fl‘alcylpf@P!tqevPF qop &p Erbricateg WiSaoKlinder, e

provi ded dnthat 1se e)&e%Llﬁfasﬁ k@ Ehorizbheatly! &Wtﬁeﬂﬁie@?ﬂh(iﬁeds@le%}eﬁ pWSIBcﬂantphe
rel ease | &fer own

position, v
push the kam.t d“rhe |°n|1rtd9f 'é?étﬂéﬁat(‘é" R é"’iﬁé‘%’%‘% pn \?Eﬁ"lﬂem Bom %cl)\?’ae?““te%mf 312 rf'gve
the conneglgfl.§ {OQEHeBJ‘ﬁ 2 OBkt a I&bﬂmlahttfbﬁa ot 1!151 elldagerievet, oo Jorldiy @rposition

pi vot al rotatlon of the rele % ot
P emovedummemreiied segtmin n vere. Geeifor et s Sese g Chite 1GARD

when the Bty @gsed Spodieips eﬁﬁ@gﬂ {n@ﬁ&&a]& donrlnmomhéue edsb dberelit Preae'ltmg

t hree-way pressure r pey
| ever, bz d?f&%aawe{ﬁ %L% fqnﬂeé; ep reSfﬂth M&gaﬁeeg a![n &)g{érvggsglgdsg& Itgs ?

a | ocked ppesid tanwilhesomtedatodisagtasmeitsof dhig engaertai fram theysssebpit %‘H&
the rel eas Ievecru egcetransl ated to a down position. The slide then
must be t PARSFEFRE UBwardly to di sengage the sljde, f the rel ease
| ever, so [00336} th&:cheafead@kinev@chwms g€ 1pere &1l la|dP§F“P%5’{‘%F§n with, refRXEISH ¢
di sengager{gpfc}soﬁ kpe connector fromthe vessel. The upward
translation o %e sl ide nmenber then wll

{00337)  FIG. 59 is a perspective view of a connector éOH accordtingeto one embodiment of
the present invention. The connector 300 includes a main housing portion 802 having a top
main surface 804 on which is disposed a dispensing fitting 805 defining an open end 806 asa
dispensing port, to which can be coupled tubing or other flow circuitry, for conveyance of
dispensed material to a downstream locus of use.

j00338]  Also disposed on the top surface 804 of the connector is a pressurization conduit
806 having a pressurizing medium inlet port 308, for use in introducing pressurizing gas into
the vesse! when the comnector 800 is coupled with a vessel containing material to be

dispensed. The vessel may for example be of a bag-in-bottle (BIB) type, in which a
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pressure relief valve to vent the container and permt safe

di sengagenent of the connector fromthe vessel. [00334] In a further
enbodi nent, a cylinder or |inear actuator can be enployed as a

| ocki ng device for the connector. In one enbodinment, the cylinder
woul d be actuated to extend when a pressurized condition is present,

and t he (;Xela;lé n}gg‘é §\a’s\qg mg-%c[u%édr g@ttheﬁ%teﬁ&?%lﬂﬂe ofth&vs R oG g‘ﬁﬂo th"mi%@“tohe

vessel uri ze ressure. [0033 yllnder
devi ce cahie hmerlonwdgmatbemv%mﬁlg intpréor cleﬁﬁﬁe‘lﬁfbfr‘ndsﬂ‘? G%tFrLH‘ e“"‘“if‘ari’e 5 196Nt al

or alternat r%1 € W%f ‘ h&l gct%ﬁ r ik C@Lssﬂlenﬁr%@tek% a EBifpredsive NidRE dEIEMb diﬁeiC an

be fabrica nder rod i s extensible, tﬂ, tﬁ
hor i zont ajrbgressing!p cgrh@ctg]gdbe Brer sp dhat e entegial thereip idisnsPssd frogy ?rf)ess cam

The cyl i mﬁértﬁé)éik fdaRssd) be positioned on the back portion of the
connect or, grran ed to extgnd S0 af lnga A Qcﬁ""@]"ff%lﬁcrﬁ Lce
on the reﬂ“@@gb I@%@““‘ﬁ?rﬁ%‘? tciudesiafelpase ef’?'d‘ﬁ AU Rg*predsuri ze
condi t i OngedeRtivk hRIeVRARAY 81BdNdssIG AR Khandly seéueed ol thabaisihg 88l 3hA be

| ocked I t d
vossel, (HERBBIAEYERYIR, Paita Beslelnd By SR afRRd ORI tohie

pressure paitidh SHON lnnthediramg, tthe fubg splpodiapm whicl theowﬂdlpr‘%%fm?é‘yt hat
w | | accomodat e _di fromthe vessel

wi t hout %{b%? 38‘% ofeotgélg%"flg%%g]ﬂa@g 6eal'zy | ocki ng mechani sns
are nore foob4oy dés e bmbbdueérmme thive-way eresyeee reliph dqvices 816 gudg 20 are

[00337] FILG .5 f RBRAG Rk &()f@le'i@&ﬁédjsmg to
one enbodWﬁ’é“ﬁ? Bk tﬁe f&ﬁgﬁ&ﬁgggﬂ%yﬁ%ﬁﬁwﬁgnTﬁeTﬁe coytriljecsit"l : des

a mai n holmsimsygcipied tm@wrtggﬂemwblqdmﬁow%ﬁ Whiglh Whed feprass Q%Y?" h is

di sposed ﬂ\eQBrﬁBﬁé?ﬁ{/éPﬂesfsﬁrE td tRQarQént et {rbrithengoraie c@ﬁt@ﬂﬁerend 806 as a
di spensi n%oogort to which can be cou | ed t.u

ci rcui t ryJ00pHi Cdﬁ@}@@ﬁlﬁl@l‘,é‘f& thegp- YBLR tq-fdrerfﬁlf gflf‘g‘fe 20 i op rab Sc,([ar led to
| ocus Of Y§Ressib@adsH 824, Svhiati \Sm&leﬁresm phmits (vqmtm.rclf @a@plsgmecﬁong H@

connector 1Is a ressurizati (0] I urizin
medi um i nVege b‘b‘g? Sag’ﬁg‘a“?eéﬁs %I yngf%rt\' ee'“%ggrega}é r%l%ggeﬁﬁ:égﬁg gas |gnt 0

t he vesselooshyn trie. &ﬂdmmsmmva@@mq“sof(tmpn@eto 0019t BIGy &% 3P 3HPE NI ng

t |t d f le b f
reteri o 50 Rivef LSRR finael Ty Tor example be of

IS
i ntroducedotdddlo tHE. 61n18@rquﬁSPO'éﬁlftﬁri@fSB?mfﬁé‘e‘%é’é%’éF ea“ﬂ%&ﬁsﬂﬁ‘dlnﬁp’ P#he

region of resF:Q:@totl?la[rgfefe%enﬁﬂnbé}grﬁwmquB fhedsmt eri or vessel wall and
the exteriof surface of Liner. therei Qﬂgd% 81?uch ac&owgrbom{ig}p the

pressuri zilf§4fas Axerrs ig Fé@ﬁ’p?%@s when il He '
progressi ighssbRHAGH 118@nd fprebdislebutism 822 wad bmshetormtoe‘uwmﬂ positier: whish s

di spensed fromth ssel under the a 3PN e
connect or SBYM l“n@%uégé’reé(e‘?sefoéag%al ’ ()\‘/'ee"rw%po{r ‘g‘ﬁq 6%3( rggl e 810
whi ch has suit@s pehé émeelaxdnesqﬂcmtthe@ﬂb aBehgh advcbfsmandﬂ?at are pivotally

7ot at 1 onalPHSre oy of A AAEPLs SRR TR ool olf dphibing el

shown in tdné tidrmandla; rotatgd @z aqu'h\mmﬁiy)“ptﬁs pRringrhiapgd WP??W“’( 'H'gmﬁaﬁﬁﬁ W g

verticall Yfrom their associated housing and lock the handle in the down position.
[00346]  Subsequently, when it is desired to depressurize the pressurized vessel and to
disengage the connector from the vessel, the depressible buttons 818 and 822 are depressed,
thereby actuating the pressure relief devices 816 and 820 to vent the overpressure to the
ambient environment of the package. In another altemative o the arrangement shown, oaly
one, rather than both of such buttons, is employed to actuate the pressure relief action. When
the overpressure has been vented from the vessel, the mechanical locks 832 on the sides of the
housing can be disengaged from the vessel by moving the handle upwardly to automatically
open the locks. Referring to FIG. 60 it is seen that the locking of the handle 810, by the “pop-

out” action of the depressible button on the pressure relief device, prevents the mechanical
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oriented, extending upwardly above the main body portion 802. [00340]
In this enbodi ment, two three-way pressure relief devices 816 and 820
are nounted on the top surface 804 of the connector. The three-way
pressure relief device 816 has associated therewith a depressible
button 818, which when depressed permts venting of the container

to th nmbj h I
1 Ke” manrgis ST DRy s Rt Dy 4 Tarary e SBEThBInRE aadbeEl 17

coupl ed t}@ndlaepresm bl e button 822, Whl ch when depressed permts

venting of pressure fraom I SETBL lthéBazard
descri bedo?%& l’é\%@ b thefee'é %Jop?edr%@esﬁacgggg@gg‘éw ‘[%%guj‘gst FI szr 60

is a si deofe{aémﬁamtlymnsperemg ptfessumdswmits@tf o vess) @ hertthepaggiectpy is digsagagsd, al |
parts angdol&p! UERS & & g&@%&%% R i GrotBiet i S

a corresp g perspec rew, a | abel ed correspondingly with
respect tmﬁoﬁmenteﬁéleelmetmunbers shown in FIGS. 59 and 60. [00344] As

shown in r % 5%6530nn¥\4&ﬁrk4bh€cmﬁmlnau8mylp%moﬂ 92 @\av\mcmomrﬁammd at he
depressi bt e Lt dd

an epreSS| %\%‘ﬁ‘f’ (bl ased to, an
out ward puisheileyer !“\Fh?lf@“r‘?’ efhandle, B T} ?1“"‘[—“}‘@""6’0" et SR ded P
”Fvemi‘”t Bfeelvd§ pRasuel lele&mew&ysmssnﬁdlumgafsnameemanmmﬂ;ﬂ@e aohain batycam
el enrent 830 on the axle a ha 4
when the B4Srvderdsyics: SWEE)‘U‘EJP Eﬂ‘%r oﬁa ﬁﬁ 4 g‘}e ha’i'c[(;r é@%s éggﬁdgégyr%gl?ﬁg
vessel,  gydoftthe plang relidf seviad stsemdtie dide membgrabirtipom fockhthe handle in

spri ng-bi ased depressibl.e butt t be d
hgu3| gg aﬂﬂ'ti"&cﬂ?psﬁ‘ﬁ‘@“ L HE I PR %S‘:h%g&m%gggs fﬂE F%};% fouie GeRAMILA

Subs equenthkigaftenbaanotibt: liftsd atapwardly rotated) épﬂ@%@swd byehe shide ﬁ‘P‘@é@ﬁﬂ ‘zed
vessel an g&%}&t d's%%@@%ﬁﬁ’yét\»gﬁlé?qg'ags%@fo difcAaet R %ﬁl&%ﬁ} thd §lRle member

depressib t ons 2 are depressed, . ther @fgﬁd% Q%ht he
pressure B€lis ehmaby roslted iseraypvanizivestign, s Het i glidg (e ? 4% UiaabpYs

anbi ent eﬂ%{ddfe%ﬁmﬁe ﬁ%ImlE s m@f%lf«p%ges pehﬁirtamtﬁlaay pa:bfa&y foddid wsvatdly, sinee
arrangenen

shown one,  rat such..b
enpl oyed ths @@pﬂgfa@slgtw@ qfrt%glﬁlp énqngf:r %@ ﬁl e PRRie re{: A 'tos
OvVer pr essyupudae J%&%Fbséﬁ&nﬁ‘@ﬁl tifervassel ﬂi&:ugtems aia;n toly S#eciihn rlmne T s

832 th d f .th b
novi (I’)lg t hgaa%ﬁgqsgagﬁrﬂmfﬁpy%?%r ng‘?im% ps ?d&?’ %@xgﬁ[{étc%é&lﬁﬂgg Egdlééﬁéa%&i y

Ref er i ng fiom td &socBB@divesséls seen t hat the |OCkI ng of the handle 810,
by the 3@35 ut’ FISC%A,OQt% Je%&ﬂgeeggegﬁﬁf B! &nﬁ&i&%oo&csﬁ&gp{oe&wee

relief de prevents | ocks 832 from pein

act uat ed, esbotigertt héwhar!@feom [veberging oy H@fewnfaﬁg%%‘-dofp&df‘f‘%r?’e& angsfy g AWl e
of the h%ﬂﬂr&w lggggﬁg 4. As a result, there is provided a safe package
configuration th

voi ds t he hazard f {nadvert.en dl S
pressur i zé&mézint ehhegopectar $0shyn iFiG; @%‘@W&%’%& leé Q% Ehr
[ 00348] FliGiudfe d Sspdnd Fihipegstidegming Suis@hscpoadinend arprdsﬂﬁlzms @mmgmﬁ@ to

ERH e A L
in the forg.ehtelaihe clifdotorThe connector in this enbodinent is
provided w 6353] The connector 850 features a handle 854, which may be locked into position by
action of the cylinder 862 or alternatively, or additionally, by the action of the cylinder 860.
{00354]  The cylinder 862 thus can be actuated to translate the cylinder or a projection
member thereof downwardly against handle 854, to lock the handle in position against further
movement.
[00355]  The handle also, or alternatively, can be immobilized by transiation outwardly of
a portion of the cylinder 860, so that the cylinder or a projection therefrom engages the axle of

the handle and prevents rotational movement of the handle about the axis defined by the axle

portions of the handle.
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t hree-way pressure rel ease device 845 including a slide nenber 847
coupled to a main body 846 of the device. Wen the handle 844 is

| onered, the handle slides past the slide nenber 847 of the pressure
relief device 845 and the slide nenber thereupon |ocks the handle in
position, as shown in the perspective schematic view of FIG 63, so

that th h ! iy i 20
belang s:c@ﬁ:&gi N §414rrm l%ggﬁneﬁrﬁ Mﬁgh’\{’fau %ﬂlsl,j H!:f:ast%ss gﬁl@h\gﬁlfésyo Hﬁi@l@ e

|
i s desi reniuﬁberedlws;bmga@émtpﬁ@ Gdothm Bandlsr854 fsfsbove gs ‘?ﬁe}??ﬁ'é“’ckeéﬁé eyl '
manual |y s] ALt bERE bitied Fomihides B2 Bl Hedleagamstber
IS I|ftedggggve%%ﬁpO#ﬁgﬁﬁﬁgﬂg%a nThéﬁ%andlg 842Q?he§eupon IS
per ni ttedht’mdjleﬁﬁ‘b@ld)theﬁ’ﬂbv&cblﬁll%'l’qsﬁl"&t e upwardly, since the upward

translati @Bsé%i t Reems hdcHEd pBRINBRihSBhkTe RffidnabERe h:hﬂtemsesmr the meskliapical
devi ce 84 exhaust the ov

f h
mai n bodylogl@@beso thabthg g\?i}l‘@%l_cﬂl?(ﬁ) r%?lgol% %ggw#g§e 0 1eﬁlg\§esf§e onF.e'B{o?H&h tleN®

over pressidzgicondition is avoi ded, when the connector |s dlsengaged

fromthe associa sse 0351 I 64 | i | of
a connect B03¥%50 g:i‘gogf’gfsn‘b pf’é‘geﬁﬁ’lotﬁle“r’ fﬁr%cogné°§°r %h&'ﬁ{ ﬁﬁg@snég I‘?%‘? gﬁv
wher ei n t\ﬁlﬁeréihfaﬂIEpaaﬂ‘lhn& yipeantofire| okipoglingisc hamfiesads by tis ¢mijodismeptathey | y
enpl oyed can R
housi g BEAMHERIPhE BE B R pEte Sofeck ML frflclip oy iy i"?’?ﬁr}fs &5
defini ng affedt sqgemmpmtﬂ th8 57l ofithd handig 83'%15%?(452*? kngk same ip pgsitang For Sough
whi ch 2 PrESSUThEEd, fthe MBIy ol At Gfinih@ of A0k dhbiahowREH RefgEd by

e

material Froma vess assocl connect or. 00 53] The
connect or 48FMjdetion paridan of cY e 8é0 8“5@5“%‘?’?; bandle 54 againgf oy

posi tion ?(?b ssﬁct I9a. @fls{: e&%wmwa%ﬁem 8ad bﬁfgaﬂdrai\m:by!s shown in FIG.
addi ti onal , the ac

n of the q der .8 032

cyl i nder éﬂi?“ﬁ‘ﬁ@k“‘ﬂ-‘éﬁ“ﬁ%‘e g’é’f‘ﬂ%?lé'ae"(t’dxfhreg °£t°£“"fiﬁ 8[69 ﬁ hlmﬁmder *
pr oj ecti oréxte,marb%cktn@qf@&hoNMumrsds Waamrsragamshawdiaedlew amd@ngaseﬂ@ t he
handl e in OSltIO 3? Q@ f g&@ae novenent. [00355] The handl e
al so, or CFEWﬁﬁ‘MV @m éﬁ i'iobi | i zed by translation outwardly
of a por fe3eojof It bl lwteccrmecd 860 thesforegding thattpevagisly iof bragle dmmgbilization
proj ection,tharefy 0&%&%9%9&%1&?%&\?%&&5 cad BE phﬁaméh ewﬁ@@bypbﬁv;ﬁmn&e

the handl e

rotatlonal “Rovenent o bout t he aX|s e axle
portions ebndittess kaistifisein BSvesiebomby sately @rePiAgdates £e @at g‘S U\%&ﬁp B4 |
parts and Esgxfgag{{a%n@{h@ VEQUVRBRSAMIRE decurRHERE Rkt dt spregipgcftcotienté| G,
64, the handle 854 is shown as having been | ocked by cylinder 862 as
a resul t of thy veseljteilie pBheERHRAY bei ng extended from cylinder 862 to
bear against handle 854 and thereby lock it in position. [00357] In
the | ocked position, the axle portions of the handl e 854 cover the
mechani cal | ocks 861, so that themecthanical |ocks cannot be
depressed to renove the connector fromthe vessel. [00358] FIG 66
is a perspective view of the connector shown in FIGS. 64 and 65,

[00361]  While the invention has been has been described herein in reference to specific
aspects, features and illustrative embodiments of the invention, it will be appreciated that the
utility of the invention is not thus limited, but rather extends to and encompasses numerous
other variations, modifications and alternative embodiments, as will suggest themselves to
those of ordinary skill in the field of the present invention, based on the disclosure herein.
Correspondingly, the invention as hereinafier claimed is intended to be broadly construed and

interpreted, as including all such variations, modifications and alternative embodiments,

within its spirit and scope.
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wherein all part and el enents are correspondi ngly nunbered. In this
enbodi ment, the cylinder 860 on the top surface of the connector has
a protruding portion that is translatable to effect engagenent with
the axle of the handle 854, so as to lock same in position. For this
pur pose, the axle of the handl e may have an opening or cavity
therein, which is engaged by the projection portion of cylinder 860,
to restrain the handl e 854 agai nst Vv t. [00359] FIG 67 is
perspective view of a connector 850?§#§§Egeneral type as shown in
FIG 64, but with only a single |locking elenent, in the form of

cyl i nder g@ét%ﬁkﬂﬁ diis cylinder is extended a |ocking projection

el emrent 8 s agai nst the handl e 854 and engages a

receiving cavity 870 in the handle surface. [00360] It will be
recogni Zeﬁj fr OH‘dtléBgnsf gr %Qlc&gprtsp@ta sﬁor‘t’%ﬁ tl}{ ré?e[tlon?tgm &e}aﬁ%’gh o'f%%‘téron
el ements and overpressure rel’ ef “arrange can d J

wher eby ovafaiREsRaclage With Hich @ digeenging @t‘vﬁﬂrb@’ FIN‘»IUdms @mbeeawsmtﬂslawm‘qn
acconmodangdiispsfink NRsbel RS 20BMUAEGHA" dith&hsfR tthat PRENIBAREL [Hid® %érﬁl’% of the
vessel mnth consequent occurrence of dispersion or sprayin

content s digensipgeprolesa @ positipntip an wppsy edowiey of G §nerr@e*361$]dlswwrleaqsﬁ@ly

I nvent i oniskaggheeim hepackRe hnd @2 Grdbl RthakiRddab Beliver fréde&RAGR1 thQ dSWREEdn C
aspects, features and illustrative enbodi nents of the invention, it
will be aPfpfetiaf®d that the utility of the invention is not t hus
limted, but rather extends to and enconpasses numer ous other
variation , o catlons an | ternati ve enbodi nents,

suggest tfiemse e ISPEQIng IO & 8@ ﬁﬂﬁﬁg 18 R SXffaghigR of gaélf{ﬂ’mottle {nyfgior
present i yhamd ofolme, linbggiad toakspetig @f BalidBani the hedri olumdaitieaipondi ngl y,
the invention as hereinafter clained is intended to be broadly
construed and interpreted, as including all such variations,

nmodi fi cat 3.ons Arﬂdidasltdr@eraad dveenendpdkare irtchiding\ai vte:’uieln:ohttammgrai colldpsibladiner,
scope. 58 Q%N, I ro

conpri si ng : 1&/% ngt ﬁ;drldrjtlét[r;%ge étmr%odrlts]mf: g ?e%s{@/ﬁ?%%p{%g%l? ashetmbc?t mdudmg

| i ner- £ étsrmnﬁgg grahel@tgev eneofclgims dlor 2 di spensi ng assenbl y, | ncI udi ng
the probe, is associated, wherein the dispensing probe has a

| ongi t udi nal di mensi on that | aces a bottominlet opening of the

di spensi ny pr ob¥ fid slofaes prd gﬁpepwwckﬂgpe‘if claing 3penmniriging e fpressisization esps
when the glict Renpekng pRSSENBY %f phesuBREaged ind tﬂa Jebigl {%ae&aq;eessﬁpggatfla@an

probe is adapted to deliver process naterial to a downstream process
syst em 22XteRECiihIehiSr Prgsspe disdiatsidispengingpiiconispts ghgetiner.o per mi t
extraction of gas fromthe interior volune of the Iiner prror to

di spensin q fromthe interior volu of _the I iner

fluid sto age ttﬁ H‘H??&E?ﬁ& %P@Mbgep?cﬁ?ﬂeu%‘nﬁﬁma%é@’éaé‘?m%élﬁtda}”hliﬂhdh‘a
col | apsi béotapsibitsliner inanero headspage @ngidged to the fluid storage and

di spendi ng vessel a dispensing assenbly including the dispensing

probe of any one of clains 1 or 2. 4. The fluid storage and
di spensi n§ packageendr adippidrforoudingeith 8ifiog seorqze esdbdigpeasitg packagdiscluding a

collapsible liner, the connector comprising a probe including an opening arranged for placement
within an upper portion of an interior volume of the liner, wherein the probe is adapted to deliver

process material to a downstream process system.

7. The connector of claim 6, wherein the probe is arranged to permit extraction of gas from

the interior volume of the liner prior to dispensing of liquid from the interior volume of the liner.
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i nfl et adapted to permt flow of pressurizing gas into the vessel to
exert pressure against an exterior of the liner for pressure nediate
di spensing of contents of the liner. 5. The fluid storage and

di spensi ng package of claim 3, containing fluid within the
collapsible liner in a zero headspace condition. 6. A connector
adapted for coupling with a fluid storage and di spensi ng package
includingea caollapsible.liner or co isin e .

i ncl udi ngsan og%enﬁong E‘i’ Ly & ¢ cﬁanﬁfg ﬂé’ﬁ’FIEIr\/\t)lg? Fr?’ﬁ F3A %B%’e‘g bﬁg’r”(‘%ﬁ
of an i nt ermions disposeden of uppdrgottion ef the ineenetolunichd thpriadre | s adapted to
deliver process material to a downstream process system 7. The
connector of claim®6, wherein the probe is arranged to permt
extracti of of Yasscdonesinr of ey ion¢ ef tlaims\i loudrewinkeint kie dohmetor pommises o first
di spensin 5 \
The conneg?gérdeo#rg&hrg at‘l‘[;i O;C(b g?rfgnén?éfn%lg{ Hg‘kﬂ"ﬁ% SQCfeOlIl(lil Q%ﬁ!)dens?&%ure a?soglated
st ubby pr vka pDitisd tcathe fleid goragsandi dipersiag phgkagerin ofgpeip vgrdy pioper n@ltchtnlgef
interior woliiiEet&ftofBad.i ner. 9. The connector of any one of claims 6
to 8, wherein the connector conprises a first keycode structure
arranged to conplenentarily fit with a second keycode structure

associ at ey, W Tt @nkRRr bf idyesle bPclhiRe 6ftb ] &vﬁ%%%gfed Meboflly t%ﬁ)rﬁﬂkgflh&%ﬁble
e connector (6] e

package in order, to verify proper matching o

cap. 10. Q?ﬁ‘@eee&,ﬂﬁség{%lpggqsﬂlgﬁgn%cwr?}?aawpgltlento 9, havi ng nount ed
thereon a handl e noveabl e between a first locking position and a
second re pase sjition. A.fluid storage and dis enS| ng package
conpri si n&g ‘ﬁglé‘ dSipraeg Py ‘?Re’@ﬂ“?? akags 188 Sta%f‘a Beif g ogpiginer, a
l i ner di Spib]ﬁﬁﬁblﬁl\/hﬁdﬂldﬁp&sh@uﬂﬂih&he ot @hialer, a@nsl came@fNRcdkdiig RCAGIHHE BY
to any onela11 648 ql me 6 to 10. 12. The fluid storage and di spensing
package of “Erai'm containing fluid within the collapsible |iner
in a zero headspace condition. 13. The fluid storage and di spensi ng
package of, anyan f i furt.h onpr.i.sing. a ¢
fitted to{ the ?:I%n ‘él?nséf’%g% V\?[I;Egrdésl]pﬁl% eP a,Ckaﬁe % C?arllflsfels rrgnt?\ucl)lﬁg ghmd Waﬂ%n the
structureC@dmﬂﬂ@merm@Zp@ﬂnd@spaph@ndlapn non- reusabl e subsequent to
initial engagenent of the cap with the container. 14. The fluid
storage and di spensi ng package of any one of clains 11 to 13, coupled
with a sburcellsf flyd etosagei and rdjspgesing pﬁck@equv@wwnofoquie@sdﬂucm W faysher

into the ﬂﬁg:lﬁﬁg E ﬁ%@ﬁ&thpEMF%h@ﬁ hdplchRised Phon- dapted
pressur e- at%?ﬂ i spensi ng d fromeh Eﬁsleneronr%sesmﬁmr??a?ta

storage aRdeHPpese inﬂ'gres%?él@é@@%}?ﬂtéwlt@h@geﬂemémaf fhg capwighgheopntajngryi ng
associ at ed ther ewith a nonitor arranged to sense a conditi on
indicatin ﬁ}‘?&ft of exhaustion of fluid fromthe liner. he
fluid stolage W %ﬁé&?ﬁﬂﬂalsg%%&ge B APy et Gl léﬁPré:“’fE“Hl%‘ \1131 a
havi ng a@s@e bapleduﬁmg @Wfdrmeavep,r aspmmlzs@rga@rntcamé pYRd 1é BxeBPRGSre on

P:lgis 33{ ﬁ 98f B’EFI or(ii)regslms -me eﬁer{ d[lspensmg of hmg %om the]hner A process system

15. The fluid storage and dispensing package of any one of claims 11 to 14, having
associated therewith a monitor arranged to sense a condition indicative of onset of exhaustion of

fluid from the liner.

16. The fluid storage and dispensing package of any one of claims 11 to 14, having

associated therewith a pressure sensor arranged to sense pressure of fluid dispense from the liner.

17. A process system including:

60



a fluid-utilizing apparatus; a fluid storage and di spensi ng package
according to any one of clainms 11 to 16; and flow circuitry coupled
to the connector and to the fluid-utilizing apparatus. 18. A nethod
of achieving a zero or near-zero headspace condition in a |iner

di sposed in a substantially rigid container of a fluid storage and
di spensi ng package, the nethod conprising: renoving at |east a

subst anti al pogthpfﬁt headﬁgace gas fromthe liner prior to

di scharge of Ilqﬁl TAEPPHE S i ner , t hrough a probe havi ng an opening
di sposed i n ana fippetoragourididizpernihg amkadent@rding to vt aneef dfimk hetol libnex; and
di spensing pro 3 er| an_ interior.vol unme of the |liner

t hrough said pg(%g?alf Cg{rlpg%dntghgie |g%re2'rr%§¥°ntge flluslg'Bészn&raﬁ%a&a Sy i nposi ng
pressure on the liner for progressive conpaction thereof. 19. The
met hod of ;¢l ai f L fah3 0, i S i i - . rti.on
of the prage. i AracelofiiRing AR e (1RGlpAtoRhich S n B BT
havi ng a tubptaitialiyrigii spnsaincy of aflyigsterpgseand dispensingipaskage ttheeméthmdapmprising:

vol ume of the Jg T : - Qf |.al :
wherein the r e%ohl\??iﬁgg a%%s%%gﬁgﬁl%wgg orf g%ﬁf@_g@ga?%"?’ﬁ? IFFFFI%?& ggerih%lcgarge
subst ant i &f fapidEem thetlisey treysh acrobiethavips e ercyinguliseesediin amaegitpoftion ofan
vol une of ing&sr vdib@d ofitie n&Sandt han 2% a total volume of the liner. 21.
A process systemincluding: a fluid-utilizing apparatus; and a fluid
suppl y i ncl udi HEPeESIRg PRPEFSS 3iEsy rough gn dﬁt%’ﬁ’éﬁ@ﬁ’H’@ 9 s ese trprsbugidng ol
| i ner adaph@eén therdidpeRagi &si ptfothedabP iDHSEH] ﬁﬁegkﬂregaﬁ th ' Gh&Ofdr tRogressive
contract the liner and dispense the fluid therefrom wherein the
liner is GO ™ME°L probe for flow of process material fromthe

| i ner therethrough during dispensing operation, the probe having an
openi ng disposed i n_.uppe ortion of. an interior valu of the
Frer - Suhis ooy it SPE8 Lo Aot S hpip S o Okt t78 AAOHSF SHE PP EL s
mat eri al timyindyewkkirap e pedbe isher ubdl ptdbe hprirgeterndme didposad @i anQuppéripprtion of
coupl ed t&ehﬂ§?95&ﬁméé¥%$1kgzthe fluid-utilizing apparatus. 22. A

nu

met hod of manutfacturing a sem conductor or mcroel ectronic product,
conprising use of a fluid reagent, and supplying the fluid reagent

froma flyjd shoraneq3eshydhs BEMSLI% A% k@igsfei P ftedin P g am!ls%uﬂ:% laas resuls
hol ding the fluid reagent to a process too 1or sem conduct or “or
m cr oel ecrtiminer begne Sﬂgﬁﬁnéélymﬁln bt fillefl with pydsess aiaterielipaceps fae vdlgme of gas

subj ect edihhQs IS804 PREPToIEN §iRdlner €ssure thereon for
pressure-di spensing of the fluid reagent during said supplying, and

wherein the liner is maintained in a zero or near-zero headspace

state dur:mng pA@mses Sysinspansigg of the fluid reagent. 23. The
nmet hod of clain%Zi,,wherein the fluid storage and di spensi ng package
conprises a ptOBEUiNEEPEYa#Ypeni ng arranged for placenent within

an upper por t i Dftui®fupply ihdhidig Ofluid Qbrdgeand Aspérdidg bhdRife, inchi¥hgtaBref ddaprel
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wherein the liner is coupled to a probe for flow of process material from the liner therethrough
during dispensing operation, the probe having an opening disposed in an upper portion of an
interior volume of the liner, whereby headspace gas may be vented from the liner and process
material may be dispensed through the probe; and

flow circuitry coupled to the probe and to the fluid-utilizing apparatus.
22, A method of manufacturing a semiconductor or microelectronic product, comprising use

of a fluid reagent, and supplying the fluid reagent from a fluid storage and dispensing package

including a liner holding the fluid reagent to a process tool for semiconductor or microelectronic
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the fluid storage and di spensi ng package and the process tool for

sem conductor or mcroel ectronic device manufacturing, wherein

m ni mum headspace is naintained in the flow circuitry during
pressure-di spensing of the fluid. 25. The nethod of any one of clains
22 to 24, wherein said pressure dispensing is performed by supplying
pressurized gas to contact an exterior of the liner for progressive

wherein { FBlseBRPGEYHp YR BOTHEd BTN IRREot P e s e o
di spensi ngrepackiksgensmpdoft the fuid cesentt doingf @id splytaNdud tvdikeredy the liner is
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said flow circuitry during pressure-di spensing, and nDnltorlng rate

of change,of pﬁ&%slﬁé{ﬁcﬁl Hoiafif g \LﬂeHaluf’thE %uﬁesﬁto‘?@g'aﬂf df?%enélﬂgcf;eﬁ: comg s%s

pressure change corre atl ve of gen
in the |ipekeingpding an opening arranged for pIacement within an upper portion of an interior volume

of the liner, and the fluid reagent is dispensed through the probe.

24. The method of any one of claims 22 or 23, wherein flow circuitry is provided between
the fluid storage and dispensing package and the process tool for semiconductor or
microelectronic device manufacturing, wherein minimum headspace is maintained in the flow

circuitry during pressure-dispensing of the fluid.

25. The method of any one of claims 22 to 24, wherein said pressure dispensing is performed

by supplying pressurized gas to contact an exterior of the liner for progressive compaction thereof.

26. The method of any one of claims 22 or 23, wherein flow circuitry is provided between
the fluid storage and dispensing package and the process tool for semiconductor or
microelectronic device manufacturing, and the method further comprises sensing pressure of fluid
dispensed from the liner into said flow circuitry during pressure-dispensing, and monitoring rate
of change of pressure of said fluid to determine an increased rate of pressure change correlative of

onset of exhaustion of fluid reagent in the liner.
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