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di sk- proliferation of such packages of varying types. Such multiplication o varienes
packages also makes it necessary 1o provide packaging that prevents the mis-connection of

caps to fluid storage and dispensing vessels that are inappropriate for such caps.

SUMMARY OF THE INVENTION

[0028] The present invention relates to fluid dispensing systems and processes.

(00291 The invention relates in one aspect to a pre-conmect verification coupling,
comprising 2 first coupling body, 2 ring including a first keycode structure and interlock, and
a second coupling body including a second keycode structure, the ring being cooperative with
the first coupling body to allow translational movement of the body against the ring in a post-
verification coupling with the second coupling body, with the interlock preventing such
translational movement prior to verification coupling of the first keycode structure with the
second keycode structure.

[0039] In another aspect, the invention relates to a fluid storage and dispensing package,
comprising & fluid storage and dispensing vesse! and a fluid dispensing assembly adapted for
connection to flow circuifry, said fluid storage and dispensing package comprising a pre-

connect verification coupling as described above, in which the fluid dispensing assembly



shaped body and a cylindrical sealing wall dependi ng downwardly
therefromat a radius |less than radius of the main disk-shaped body,
wher eby the main di sk-shaped body fornms a peripheral flange, the main
di sk- shaped body having a main top surface and an annul ar boss
extending upwardly fromsaid main top surface and formng a
corresponding well in a center portion of said main disk-shaped body.
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thereof to a radially inwardly directed lug adapted to engage with one of said locking cavities

when over-fit by a connector adapted for engagement with said cap.



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
provi sion of a shrink cap or wap, which is heat activated or
wet-to-dry activated; provision of a non-threaded cap that is forned
over features on the vessel neck, wherein interference between the
vessel features and the cap retains the cap in position, so that the
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with a cap of a fluid storage and di spensing vessel, conprising a
connector body, a handl e nounted on the connector body for pivotable
novenment thereon froma first position at which the connector body is
in a locked position on said cap, to a second position at which the
connector body is rel easable by upward pull of the handle, clanps
nmount ed on the connector body and adapted for novenent between a
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connection thereof to a container having a complementary threading, said cap including non-

reuse structire rendering the cap non-reusable subsequent to initial engagement of the cap
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based fluid storage and di spensing package interconnected by flow
circuitry with a sem conductor manufacturing tool, and an enpty
detect system according to one enbodi ment of the present invention.
fO063]FIG 4 is a graph of package pressure, in psig, and dispensed
fluid weight, in grams, as a function of tine, in seconds, for a
ngeribased fluid storage and dispensing package, during a dispensing
80252' 1 on {VEY%-LBVI Dk hemg no -reu e strm'rurg adiped Uh (iief'oﬂn ttﬁﬁroyeésr%eve said
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whereby the cap threading is destroyed when the cap 13 removed from the container.

[0050] Another aspect of the invention relates to a cap including threading for
connection thereof to a container having a complementary threading, said cap including a cap
modification to prevent removal and/or reuse of the cap, wherein said cap modification is
selected from the group consisting of: provision of caps with clips that reguire a tool to press
them into position, wherein the cap when the clip is pressed into position is able to be
installed or removed in a ready manner; provision of pins holding the cap in place, with a
removal ool being adapted to withdraw the pins out of the position securing the cap;
provision of a screw-on cap with pressed-in pins to prevent unscrewing of the cap, wherein
the pins can only be removed with a special tool in order to unscrew the cap; provision of a
screw-on cap with anti-rotation lock, whersin the code ring must be removed to unlock the
cap, and whereir the lock includes pins that must be pulled up or tabs that must be squeezed
together to releass the lack; provision of a screw-on cap with an anti-rotation lock, in which
the code ring must be removed to unlock the cap, wherein the anti-rotation lock is a ratchet
type, with teeth on the cap and teeth on the vesgel, whereby high torque is required fo remove
the cap, using a special tool; use of a code ring torque tool having grab features are forque on
only; 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 fo remove the
cap, wherein the cap will not lock on once the tear tab is removed; provision of a tear 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 agtivated
or wet-to-dry activated; provision of a non-threaded cap that is formed over features on the
vesse! 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, 50 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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and di spensi ng package, as well as the linear equation fitting the
data. [0067]FIG 8 is a graph of package pressu?e, I n psig, agd

di spense fluid pressure, psig, as a function of time, in seconds, for
a liner-based fluid storage and di spensing package from which Iiquid
i s dispensed in a series of successive "shots" by the action of a
cyclic suction punp, show ng the data for the last four dispense

shots fromth
i near | equiti b bl A0Ry il ARGES RToRaRK A 1 f@‘éa"“ﬁ“f‘%ﬁﬁ’g‘f on
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100701FI G. oﬁ_emp@lelac tgrﬁg@f \PEJE{% tg(%ulbefi the d];spff|1se prcb%ggé%{ﬁmalg Cfgti?'{ﬁgt%n of
one enbodi neiessef wtt!na featwre itiat omtes aﬁbvhengcegsh@ thke tai $osth@;fwltenéhqmgésr
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%807 f;ELS api%émdnsonékh&w@s%s aciEHd @Al coMpiementky gheved intthewtsselzh Bl G
anc? bgeak ofg when the cap is removed; fabrication of a cap with a buili-in dye release
mechanism operating 1o release dye when the cap is removed; fabrication of the cap with a
security-type tag that breaks upon removal of the cap, so that empty vessels bearing broken
tags will evidence misuse; and provision of radio-frequency identification (RFID) integrated
circuit chips on caps or other components of an associated package, e.g., an overpack, liner,
etc., in conjunction with monitoring software that prevents an operator from switching caps.
[0051] A further aspect of the invention relates to a fluid storage and dispensing system
adapted for coupling with a fluid-utilizing tool by flow circuitry therebetween, said system
including a liner-based fluid storage and dispensing package adapted for pressure-mediated
dispensing of fluid from a liner in the package, and said flow circuitry containing a filter, a
pump, and a pressure transducer arrange fo monitor pressure of dispense fluid, and to actuate
a controller adapted to modulate dispensing operation, wherein said pressure transducer is
positioned in said flow circuitry at a fluid inlet to the fluid-utilizing tool.
{6052} In respect of various apparatus, asserablies and systems of the invention, as
hereinafter more fully described, it will be appreciated that the invention farther encompasses
various components, parts, subassemblies and sub-systems, within the scope of inventive
aspects of such apparatus, assemblies and systems.
[0053] Further, it will be appreciated that although various embodiment in aspects of the
invention are hereafter described in application to liner-based fluid storage and dispensing
packages, such aspects are not limited in utility, but are variously susceptible to being
implemented in containers, vessels and packages of other types, e.g., glass bottles, metal cans,
wax-coated ceflulosic containers, dewars, ampoules, film-sealed packages, ete.
{0054} Vet another aspect of the invention relates to a method of supplying & fluid from a
collapsible liner subjected to pressure to effect dispensing of the fluid, 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 lines.
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A-A thereof. 10074)FIG 22 is an enlarged view of the outer edge
portion of the fitnment seal as shown in FIG 21. iornFIG 23 is a
bottom plan view of the fitment seal of FIGS. 18-19. 100761FIG 24 is
a partial cross-sectional elevation view of a fluid storage and

di spensing vessel including the fitment of FIGS. 18-19 as positioned
to seal a fitnment of the vessel. [0077]FIG 25 is a schematic

perspecti VE‘IE#%IGW 1; &R ?eglr 1 ifvkdtlofl ¢ ﬁ&grt@g%,sgémi,@&s?ﬂ%ﬁsﬁﬂ&upﬁ@kage

featurlng Ion s Ué ure on e sid
[00781FI G witbaicap of asibiid sterpgecand dispyneing 5%l ﬁ?‘%?ﬂé%?é@@“é‘}‘i&“&r %Siﬂ‘}?u ng

‘(’83 s S') F??;d g&ﬁ&% %%Qnrfé@c& by fé@ﬁxw's&lerm&vabdnyth&agag&aam:ﬂ ptsition ewwv!tidh,

/7 1s a schenmptic view of a
vessel andthgsewesten gy dsal aslf’?}ii?:?ff‘r‘t@“a?ﬂaa‘% Fh&c %ngrggnaﬁ%g]ta?b@? ﬁ?h;el "
showi ngt t heorﬁasaﬁ%@tm wizanblabpopverd plief te handlt0LB0L mlo@tedzs tiegogpector
perspectiv | i
Bt 1 ot at bt Phaad Mo RhELARE, A ofRaTE MO 1B o SR N0
with an as S@gﬂhwpﬁa@a sasendpositins b whigl the clamps re easet e cap, sai hanx le atends’

thereof being conpled with cams engageable with the clamps in the first position of the handle
and the first position of the clamps, and disengaged from the clamps in the second position of
the handle and the second position of the clamps.

[0056] The invention in another aspect relates to a connector for 2 material storage and
dispensing package, comprising a main body portion, including a hand{e mounted on the main
body portion and pivotally translatable thereon, between an up position, and a down position,
wherein the connector is adapted to be coupled with a materiai storage and dispensing vessel
for closure thereof, and the connector 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 to prevent removal of the connector from the material
storage and dispensing vessel, and a stop element operatively coupled with the pressure relief
device to maintain the handle in the down position when the handle is pivotally franslated to
such down position, the stop element being selectively disengageable to cause the pressure
relief device to vent the vessel to an ambient preSSur:a, and to allow the handle to be pivotally
translated upwardly, and with the connector thereafter being disengageable from the vessel
when the handle is in the up position, whereby disengagement of the connector from the
vessel is enabled to occur at said ambient pressure.

[0857] A further aspect of the invention relates fo a material storage and dispensing
package, comprising a material storage and dispensing vessel, and a connector as described in
the preceding paragraph, coupled with the vessel for closure thereof.

{0058] A still further aspect of the invention relates to a method of storage and
dispensing of material, in which the material is disposed in a vessel, and a connector is
coupled with the vessel, to form 2 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,
10 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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[00811FIG 29 is a perspective view of the fluid storage and

di spensi ng vessel and associ ated cap and connector structure of FIG
28, showing the details thereof. 100821FIG 30 is a perspective view
of a cap of the fluid storage and di spensing vessel of FIG 28.
W83]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 di spensi ng
vessel of FIG 28, showing the details of the anti-rotation |ocking
structure on the neck region of the vessel . 100851FI G 33 is a
perspective view of a fER al §EIQMOF iy gy essel, featuring
anti-rotation | ocking structure on the neck reg| on of the vessel.
100861 MG, fféhshls a Eg@rlSE%GQtpbl’ﬁ@che%“OBf&l Cllaﬂra&%gtagemideﬂwu tsﬂnragehetlld f
anti-rotation 1l ocking structure on th e 0
FIG 33. 16687%iRg @ack ‘i°s“"?;t°*bé*t‘*s‘ﬁf$8 sy ""”‘Cée%\"}\t/“’gg‘!"?ﬂ‘é‘g@gt’ﬂo VR 34,
as engaged appltckblet he | ocking structure on the neck region of the fluid

st orage an\c}?‘g V\)s %rrg;s &?s?éct:?é scﬁénﬁtm IRw drQORSlohda vedfication @ddpling,
el evati on e ca 4, as engaged with the | ocking
structure @ncwmf%@@t@mP ?St‘l"fdt‘eit’ﬁ@‘tf“l"‘tﬁ“a" st orage and di spensi ng

vessel of lc-‘}b@z 33.p16:.0089] sateﬁ.at;&%pm@ntanqaefs peetss installatiewiroludiag & llindrd
st or age an

aseii Sfrl) Sstlog e ang ScF spéns{ngal;[ac age gi’nterconnet:te:d by flow circuitry with a

semiconductor manufacturing tool, and an empty detect system according to one embodiment
of the present invention.
j0063) FIG. 4 is a graph of package pressure, in psig, and dispensed fluid weight, in
grams, as a function of time, in seconds, for a liner-based fluid storage and dispensing
package, during a dispensing operation involving the last 250 mL of Hquid in the vessel.
[0064] FIG. 5 is a graph of package pressure, in psig, and dispensed fluid weight, in
grams, as a function of fime, in seconds, for a finer-based fluid storage and dispensing
package, during a dispensing operation involving the last 550 mL of liquid in the vessel.
[0065] FIG. 6 is a graph of package pressure, in psig, and dispensed flnid weight, in
grams, 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 “shots" by the action of a
eyclic suction pumnp, during 2 dispensing operation involving the last 50 mL of liquid in the
vessel.
[0866] FIG. 7 is a graph of package pressurs, in psig, and dispensed fluid weight, in
grams, as a function of time, in seconds, for a liner-based fluid storage and dispensing
package from which lignid is dispensed in a series of successive "shofs" by the action of 2
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 pressuye, 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 "shots" 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.

[0668] FIG. 9 is a front elevation view of an ergonomic connector engaged with a bag in
bottle (BIR) fluid storage and dispensing package.

[0069] FIGS. 10-17 show various views of the connsctor shown in FIG. 9 and its

component parts.
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anti-rotation |ocking structure on the neck region of th
[0090] FIG 38 is a perspective view of a cap e%gaged wittﬁ ;/ﬁzsel -
anti-rotation locking structure on the neck region of the vessel of
FIG 37, with the cap being overfitted by a connector. 10091]FIG 39
is a perspective view of the cap of FIG 38, showing the details of
E/gsl Llcj)ckl ng structure of the cap 100921FI GS. 4043 are views of

s arra ner-has I
backages HATNRg cHiinbEt PeREraaRdpry e ShPLaRRu 0ol LRRIRENS
connect or thaindeln&m,$Ihatngdreeiemnﬁﬁﬂigpeblr9éwaﬁ13@°@o ef fect di sengagenent

of the cong yor SpiG" 89N LNErshdotiVedieM RGO sbalkif F
&8, shgwvipgihk agals
[ 00931FI G ﬁﬁ is an expl 2) perspective view of a flui d@%t o?ﬂ:‘ée and

di spensi ngﬂfrﬂaﬁcﬁk%‘épq‘@&tﬂtﬁ‘ﬁc’ﬁg keycode structure and a m s-connection
i nterfereng@yt r USKGULEs b ©pRiad VeI hoGagasenof BES.0Be%f | ui d storage and

i spensi g RASKROBAbE b 0L ASHLSRL, 3 nd0RSA] e 265alchafng e

perspectiv e ring assenbly of lurd
st orage and-Adihsp#nsi ng package shovvn in FIG 44. [0095] FI G 46 is a

bot t om pl agll}’yd 18V B, bR af BflargddicRQe B Esht&gd@%ﬁﬁtﬁbbfsﬁhﬂftmbdn@af ds liosin

storage and di spen5| ng package shown and FI G
100'75} FIG. 23 is a bottom plan view of the fitment seal of FIGS. 18-19.
{0076} FIG. 24 is a partial cross-sectional elevation view of a fluid storage and
dispensing vessel including the fitment of FIGS. 18-19 as positioned to seal a fitment of the
vessel,
{0677} FIG. 25 is a schematic perspective view of a cap for a fluid storage and
dispensing package, featuring anti-rotation structure on the side wall of the cap.
(0078} FIG. 26 is a schematic view of a fluid storage and dispensing vessel and
associated cap structure matably engageable therewith.
[0079] FIG. 27 is a schematic view of a fluid storage and dispensing vessel and
associated cap structure and connector body structure, showing the cooperative character
thereof.
[0080] FIG. 28 is a perspective view of a fluid storage and dispensing package, featuring
anti-rotation locking structure on the neck region of the vessel, with an associated cap and a
connector.
[0081} FIG. 29 is a perspective view of the fluid storage and dispensing vessel and
associated cap and connector structure of FIG. 28, showing the details thereof.
10082} 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 locking structure on the neck region of the
vessel.
[0D85] 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 vesse] of FIG. 33
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[0096) FIG 47 is a perspective view of a connector [ [
assenbly, according to another enbodi ment of the inegn?ighépenSIHQ
[00971FI G 48 is another perspective view of the connector of FIG
47. 100981FIG 49 is a front elevation view of a connector of a
di spensing assenbly, according to yet another enbodi ment of the
I nvention. 10099]FIG 50 is a perspect I ve view of the connector of

FIG 49. [00100
di spensi ng® 0§§]se]nﬁ+§ 3%5@8? '8"““’“ ?Qw g%t? é/&h OPﬁ[Gvgﬁ\éé A ?gr@r%ﬁgmgfﬁ%ﬁgg of @
i nvention strudmraon‘tiw stk peion @ﬁtMleStquaM'Fﬂ?"é‘“g EWh?ffﬁP%E 52 is a

side el ev fioty
of the haﬂﬁ‘?“gp Ogllllszl ggsﬁ%ﬂilggﬁtv%gjag{gm%foeﬁ\%e @S!F]Spf,h.s‘ggwﬁﬁ?hfﬁte"p%' tion

connect or ao¥- r@}f@ loglging stryotye e g EI°E PR 6%t he handl e. 1001031FI G

géc Io fd?rr; i [gwoj f :c qd?sgmtsl aa]l;ersgsecﬁw oibw af poar éngmed fith tii asjesiaiien (sKARCt or
ur n f ot n

an expl ode“t‘.f“?}?ré\f?/l de ‘Ecléf)eﬁ'r?gc rh% JE?SQ °fclh‘§ pjgngﬁﬂéﬂeggps ggﬁ%oé‘@ﬁ?ogdla ﬁg ![ 2

yet a.furtdeetectenbodi nent of the i nvention. [00105]FIG 56 is an

assgrrbl ed l{aﬁlglfpecﬁlb\/@ ¥ EWhsotite\Bevt NBE D F FITY. 38 Iskdwilghthe details of the
locking structure of the cap.
10092] FIGS, 40-43 are views of various arrangements of liner-based fluid storage and
dispensing packages having commectors aftached thereto, and arranged with connector handles
that are manvaily operable to effect disengagement of the connectors from the fluid storage
and dispensing package.
[0093] FIG. 44 is an exploded perspective view of a finid storage and dispensing
package featuring keycode structure and a mis-connection interference structure to prevent
engagement of the fluid storage and dispensing package with an incorrect cap.
[0094) FIG. 45 is a perspective view of the cap and code ring assembly of the fluid
storage and dispensing package shown in FIG. 44.
[0095]) FIG. 46 is a bottom plan view of the cap and code ring assembly of the fluid
storage and dispensing package shown and FIG. 44.
[0096] FIG. 47 is a perspective view of a connector of a dispensing assembly, according
to another embodiment of the invention.
[00S7] FIG. 48 is another perspective view of the connector of FiG. 47.
[0098] FIG. 49 is a front elevation view of a comnector of 2 dispensing assembly,
according to yet another embodiment of the invention.
10099 FIG. 50 is a perspective view of the connector of FIG. 49.
{00100} FIG. 51 is a side elevation view of & connector of a dispensing assembly,
according to yet another embodiment of the invention, ina 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.
{60102} - FIG. 53 is a side elevation view of the connector of FIG. 51, in a third position of
the handle.
[00103]  FIG. 54 is a simplified spatial view of pottion of a dispense connector according
to a further embodiment of the invention.
[00104]  FIG. 55 is an exploded view of a connector of a dispensing assembly according to
yet a further embodiment of the mvention.
{00105]  FIG. 56 is an assembled perspective view of the connector of FIG. 55.
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[ 00106] FIG 57 is a graph of pressure, in psig, as a function of tine
(tinme of day), showing the pressure of the dispensed liquid (curve
A), the pressure of the pressurizing gas (curve B), the inlet

downst ream di spenser pressure (curve C) and weight, in grans, of
cunmul ative di spensed |iquid nmeasured at the scale (curve D), for
representative Run 1 at viscosi ty of 25 centi poi se/ 28 centi poi se,

during a tji er f. 13:1 to 0 | n
aqueous sowg‘fqﬁ g%d[??dfﬁlgésﬁé el e’ %i * ﬁfﬂﬁlhlloﬁn(g?ﬁ%?"ge oﬁgaestur e
di spensi ngslmwhvglt&a DesSure pﬂﬁﬂ.&?ﬂeﬁeatqwﬁf&@fﬁe é): dheanssuer of e SEanE B3} psi &
as a functj cggle b VBl 53 rE,g,fn djﬁgy,)m oo waftg 428 Qflit, Gn Qfami,hef

di spensed | qU| curve pressur ? g)s E]r essur | agve %
(curve B), C‘!méathvﬁﬁ@@e"ﬁémlﬁr"éﬂ&ﬁﬁrﬂl%ﬂ@ﬁ% ¢ (CBVe SHuiPE TP (nf% anh

wei ght, i nyQécalper Bf ceﬁﬁ{i’mk/ﬂs banBpaieSepeing e dimb ipepindcbf8AZ:00 ted! 8:00:00 Her
scale (curve Dgifl&,ﬂpi“ (lue?}]is SS@@?"t st py%é gfg&Y%&Cy BV ikl undeP Tpressure

represent afiseRa nti poi se/ 28 centi poi se,
during a tldrmnsmgqoo@ltmis 17: 02: 24 to 17:45: 36 for dispensing of an

agueous SO'[ébEb'@” ¢fa H’gOQ)Q %@ & p\‘&ﬁlre ur &lfg, as 4 fhactidrnér timeng@ieR oprimYSUr €
di spensing’c |t|ons 8

ect | f
connect or skwdrediherye ﬁfﬁ‘ﬁﬁ‘tsl’f’é?e ' g 29 QE‘? PrYRE® f’%/nt\ﬁee?{{as sl mg'g gt
[00109] FI G B tid Bietl@ovalspenat digrnse pessot (tine Comdewsight, lgrgmym pfn

FIG 59. [001 f AE&
FIGS. 59 ar‘fﬂméﬁd"e 5??8“5313 hqﬂgt %grlggmq%o%ge }/ uﬁ]\é\llﬁ a'{dhﬁesﬁ’%h cotr?ggtgﬁ)r

[00111] FI G2 E)sfoarspremm@tﬂuoé ay Vieagpigfof 2 %Mé&/@%?e“%&&rdm‘??ga e

anot her QRN 0854 k€7 45‘3\6@1& HiStRasidgQ? bl 2fufebus sokflon o peopplesesgipot | ve
schematlc epresentation o urwi]{e conn r%or of FIG 62, show ng the

action of tfie8 a4} Bngs dereRigsFrHAPETEE YB3 FIG 64 is a top

per specti vgoMogw aiiGasocio apaeieciive atwor dergeda agpe[dmg fo? frgtper embodiment
of the invention.
[00109]  FIG. 60 is aside elevation view of the connector shown in FIG. 59.
[00120] FIG. 61 is a prospective view of the connector of FIGS. 59 and 60, showing
details of construction of such connector.
[00111]  FIG. 62 is a perspective view of a connector according to another embodiment of
the invention,
[00112] FIG. 63 is a perspective schematic representation of the connector of FIG. 62,
showing the action of the release lever handle.
[00113] FIG. 64 is a top perspective view of a connector according to yet another
embodiment of the invention, featuring two distinct handle locking mechanisms.
[00114]  FIG. 65 is a side elevation view of the connector of FIG. 64.
100115]  FIG. 66 is a top perspective view of the connector of FIGS. 65-63.
[06116] FIG. 67 is a perspective view of a connector utilizing one of the locking

mechanisimns illustrated in F1GS. 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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enbodi nent of the invention, featuring two distinct handl '
_ : _ e lockin
mechani sms. [00114]FIG 65 is a side elevation view of the connectgor
of FIG 64. [00115/FIG 66 is a top perspective view of the connector
of FIGS. 65-65. [00116]FIG 67 is a perspective view of a connector
utilizing one of the | ocking nechanisns illustrated in FIGS. 64 and
_(IS_aEREDg:I'AI I[_g(li)) DE]S_(I;RI PTI ON OF THE | NVENTI ON, AND PREFERRED EMBODI MENTS
. . di sclosures, of..tk 0 ] t I n
appl i cat | oNGTH e RE aB) I REOP L JPisaltf, or Sy EHE BT AR & A ey

for all pumpesesiens MTmST . Br “Fsrodied PrseriMingenl Epnd Sgasp HinerRasglgHs
]?816,? 4,578 Edr%g%mgfkﬁs%%ystaW@abﬁ fohBesn@iBisghsifd’enn M Tom et al .

r "Zero a pac 1 ma] Head Space Li - g Li.gul r.age
and Di spenddH#pISydt-Rrasovichaph et gl P‘E‘s%lﬁ@g%?;?gﬁasiAr?S?Eg’%((}@lﬁth S
provi si onaly; et WiknRpliiatl ml“nmer.aaemzqa;;cssx@ageiahceaismmg Systeps 205 i n

_ : Jovina..ef, al. for "Li - Based Li qui
Di spensi ng W&Eﬁ%@%é%@% y Detecti onI ?::r ab?lsst ; 'I'qtjl 8 > o[Ja%e and
provi si onal [oq1a€jentU.&ppbiitetal W%@PP‘“@@&’BMFB&%-‘W Ifé& %‘??%’Zz%s 95 i n

the nare 0&%@ YA TR REme 8t aRlfor FAQparatAPRAIEMS ferElorkizame Dispbraing of

St orage an spensi ng of Chem iti
Chemicgi g cal Reagents and Conpositions;" and

Reagents and Compostiions;” and

{00121]  U.S. patent application no. 09/880,472 filed June 13, 2001 in the names of Kevin
O’Dougherty, et al. for “Liquid Handling System with Electronic Information Storage.”
[00122] The present invention relates to fluid dispensing systems and processes. In
various aspects, the invention relates to a pre-connect verification coupling that is usefully
employed in fluid storage and dispensing packages, to ensure proper coupling and avoid fluid
contamination issues, as well as to an empty detect system that is usefully employed for linet-
based fluid storage and dispensing packages that are pressure-compressed in the fluid
dispensing operation. '
j00123}  Referring now to the drawings, FIG. 1 is a perspective view of one illustrative
liner-based fluid storage 2nd dispensing container 10 to which the pre-connect verification
coupling of the invention is applicable.

[00%24]  The container 10 includes a flexible, resilient liner 12 capable of holding liquid,
e.g., a high purity liquid (having a purity of >99.99% by weight) in a generally rigid housing
14. The liner 12 may have any suitable conformation, and can be formed with an open head
or a closed head structure, and can be provided as a 2-dimensional liner structure or
alternatively as a 3-dimensional liner structure.

[00125]  The liner 12 may for example be formed as a 3-dimensional, closed head liner.
The term "3-dimensional” in reference to the liner means that the liner is formed from tubular
stock material, as opposed to a 2-dimensional liner formed by heat-sealing superimposed flat
sheet stock pieces at superimposed edges thereof to forsn the liner structure. In the use of a
tubular stock that is retained in tubular form and not slit or cut, e.g, a blown tibular
polymeric film material retained in tubular form, heat seals and welded seams along the sides
of the liner are avoided. The absence of side welded seams may be preferred in some
instances o enable the liner to better withstand forces and pressures that may tend fo stress
the liner and canse failure of seams in 2-dimensional liness. A closed-head liner is a liner that
has 2 sealed or otherwise closed head portion, as opposed to an open head liner that is formed

with 2 neck opening or a port opening on the head portion of the finer.
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1001211U. S. patent application no. 09/880,472 filed June 13, 2001 in
t he nanes of Kevin O Dougherty, et al. for "Liquid Handling System
with Electronic Information Storage." [001221The present invention
relates to fluid dispensing systens and processes. In various
aspects, the invention relates to a pre-connect verification coupling
that is usefully enployed in fluid storage and di spensing packages,
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[00129] The |iner may be formed of any suitable material of
construction, and preferably is formed of a polyneric film 1In high
purity fluid contai nnment applications, the liner may be fornmed of a
suitable fluor. polymer material, such as for exanple

pol yt etrafl uoroet hyl ene (PTFE), fluorinated ethyl ene propyl ene (PEP),
or perfluoroal koxy (PFA). Alternatively, the liner may be formed of
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ecept acl o olhuBiledliad FARRIEN il ipich Py RRAED e ido R the
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lid 26, whi ,!%ahe H%gcp Y, +]uéf ne, ta te wal | s of the housing 14,

to bound an Ptberif "EFat EVPHPE HEY o EeR §F e aestarial of prpgeprisfe thickeeey 12,
to be flexible and collapsible in character. In one embodtment 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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[ 00135] The liner has two rigid ports, including a main top port
coupling to the cap 28 and arranged to acconmodat e passage

t heret hrough of the dip tube 36 for dispensing of |iquid. The dip
tube 36 is part of the dispensing assenbly including the dip tube,
di spensi ng head 34, coupling 38 and |iquid dispensing tube 40. The
di spensi ng assenbly al so includes a gas fill tube 44 joined to

o o ik t3ss8bs 43
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I'ner cont al nnent n fl u
peroxi de anef mepnyeRtiopal HyRer &x g d%ﬁ@ré't 8‘???“%\%?5’( ﬁ“ ed‘%ep‘g@‘?é i gatl ons
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[00138] The F‘l cont al ner cont a| ns. in its interior
space a pel }ea!;ta:ﬂﬁgs saémg | Sugh trregnetiel stivias 47ra0U Pynts PRAKYFS &0 FAYWAYEF

stiffing of g?ehkcﬂf'tﬁe A ﬁf%éﬁuenﬁ& ﬁeﬁlmﬁﬁf the Nigbid feder lﬂmﬂmoﬂ'mprorpainget

be f tal t t
T et onoaneia e B o I e B AR Spbeys 17

coated W t haqdRitabBEH $uch h’iaﬁﬁeﬂhas(ﬁ(baidvanggé thatrngn:dfeswetih@dwpm efia @igprgathenl e
vmththefluld, et I. ing pellet 45 may be of a
- U s D et

convent i onaf™¥% ratory o]peratl ons, and ¢

utilized wido1ash afipe mqmrIiOait éechrﬁg Akthy koufingeldcrar Resiopplsdy 'fhé'dfgéJ] P°§t(9"fl}‘?at

the contain i é@'ﬁ%f@:&@ﬁﬁ% ot alt@bsltﬁely\khb indr lagh Heifabeicated
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and resi st am‘fh%tcbt is;venieblp BYing aiEl PAR 4898t i i ng capability may be
{00140]  Deck 26 of the housing 14 may be formed of a same generally rigid material as

the remaining structural componenis of the housing, such as polyethylene,
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pol yvi nyl chl ori de, polyacetal, polystyrene, polyacrylonitrile, or

pol ybutyl ene. [00141]As a further optional nodification of the
container 10, a radio frequency identification (RED) tag 32 may be
provi ded on the liner, for the purpose of providing information
relating to the contained liquid and/or its intended usage. The radio
frequency identification tag can be arranged to provide information
via a radi o frequen trans nd rt he OF chloride,

t echni ci anPRHG" H§?§§h"%an as 8&@%?n ﬁ% &%%% |t|gﬁﬁb ﬁ‘tﬁ}he I|qU|d in
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liquid to gcrgtggqggg%ﬁm 2k gTadtHﬁmtvfaﬁﬁnmaroﬂtvwaemafb oy tipdial | 1
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air or ot hend geeve( matllsﬁrqﬁﬁec]?fa?l@b‘ﬁho thareby FanassFripia “lerFP‘i“\‘)tH’ﬂ fe fAPS Ty ube
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the interior volel{cne of housing 14 through port 30, for fl ow thr ough
the passagé®83*1 %" di spensing head 34 to tube 44 durjng, t i ng
operation, BU4hatin tieFiGsl epnigperabadifonls flpwe thy liid t&i@é’?ﬁo"’é‘ ?ﬂ"la'ﬁaue
liquid fi I el ARG, grg}%gm},ges[ 0014511l n one enbodi nent of the invention, a

t f f
A AL ol NeaC e

I'S car r| ed out
Wi t h i nposidifieoges itrqeer s&mm, etod may beintrgdres "Ffl)fﬂlbepﬂ"dg‘? sy AbligA% on
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assage of The
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st ubby probgofaayi ngprasgordingly) ul rhag bk lddplm;gd &nmdlpﬁemenfg volyme ﬁéh@P‘ﬁé har ge

passage. Fo {’%HB%EPQ“BH rfgpﬁ%%q th;oh]%} & %ﬁg@aw @ fisge H%gﬁﬁé@)ﬁo ﬂB@heduhﬁg the

di sposed i n nt eri:or er for
renoval of ﬁibm;;faf@@ &ga@t pir isélrsplf-“éd %ﬁﬂéedﬁea‘re@@"‘éﬁd“?'?ﬁ%lﬂ‘gf P‘B?ﬁ%frﬁ%fnl i ner.
[ 001461As Uﬁ%@ﬂsﬁer BRioks ehiQinletl dMticZBEMichaatospaaeterd Inadspheis enbéinted

fluid in aline &rgﬁé‘?é‘d SE“”}%S aq/fqlg!a!en@%%]pécﬁaés%[\%té mf Erlsin anEJ‘th'wﬁh" d

medi um andmtﬂ'ﬁa{t“e overlyrn gl umin
the liner. meslﬁbﬁ)oepﬁssaspmﬁldlhmgifgrpmgﬁﬁwﬁ eamRaction ierey ?B‘Sqtf@ﬁ?j ‘g% ¥ as

us gg t gg ' ieialn ;nte&cﬁf Flﬁﬁ@ﬁﬁhé m.ei hwugh i mscaarga {Ago B apabd doapled dieh the her. i s

smal | vol urﬂ;ly eoqtorwsan@)g}épm?pg.@'stpm d@t@mg{é&g&ﬁ?ka%e *’c“g e%%e%s% stn% p"ilob)éar y
vol une of gfeinkS: k@ﬁ&stnﬁb&ﬂm@%ﬁfpemd‘g&o ttigt didchargs pasmccof For |smhcpunﬁse§ ﬁ’é

liner, preferably St?%é{ ofo %&SEFE&?_@{%P{pg«%ribgm&%t’%e it ok B ot ke b,

nor e prefer?ﬂ‘i"ﬂ’“sl vol ume of fluid and nost
pref er abl y, fdoesmgal bﬁssdspmaasm%rcwdt@ﬂh@ﬁ%ﬂ&lﬁ frgmtsdEeTof f1uid (or,

expressed aﬂﬁimr We¥ised thEl’é‘m, the term "zero head space” in reference to fluid in a liner means
that the liner is totally 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 & 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 tofal 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
of the liner, preferably being nore than 97% of such total vol une,
nore preferably nore than 98% of such total volune, and nost
preferably nore than 99% of such total volune). 1001481The greater

t he vol une of the head space, the greater the likelihood that the
overlying gas will beconme entrained and/or solubilized in the liquid
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sui tabl e kéVft 3 re, at such ng 2" ét e t? 1 her
per nut at i onﬂlmbfeffa:ﬁmi! @h’ééﬁeémfaa‘ﬁﬂ ‘H@“ta’lﬁ‘r“sﬁP’tteé'Fsd afed &pg) © ammatﬁ Y Y pes
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elenents, a n n
di spenser 163Qinept§ mgy ng@ﬁg %Pé prvdge aysultagge%awg?epsg u&%«? %né‘&% suéh@‘f‘ements

an up

cyl i ndri cal ngi saeRSater badiytaAd8 o@adotehes ewkpips, Ioaplgewﬂ‘@hfaﬁﬁét"@ﬁf types of
cylindrical | ense e iRl WiBtAdne el sﬁaaaﬁrnebody
138 and t he™® e‘r"g‘%,gy blescf"gur%%ge%g@%tgg%g{a? wlatre ;tg?cgnﬂ &cgmﬁm
one anot her sorsuiyrevgaged carhendufiipesser @’ﬁ‘é‘rﬂ?ér"f B@‘B’ymFt% hbie’é%%ea t 5%
retracted pg %;Jnisqmm chistnd130h ProlbAdi dgnests) Weidipiteting uibh obigircambicatiling
spring 177 ter the ring has been en‘%ag entsfiQ:%tl]:el gdly positioned on
the cap 128““&%"%‘&‘1@59%?3"6‘&@5?%@8gm? dr'spenser body 138 is
downwar dl y mompl alvahy MGt Dpaskage Midethadspepestidé lsahpwnlﬁgheaﬁm‘i)fcﬁt"i"éjﬁméf
manual  downwar d Warded i m&@;& adricd H&

di spenser b%wpir3°§9?£tc%] Hénpegtbggfgﬁ%g 1&99 aréé U 5“ * P

ci r cunf er entingl40dThpemsseaylindriga) dispeper fipdy H%l@@d‘??d&‘?ﬁﬂ"ﬂ@‘ ‘é“t?h‘fﬁpé'ésgrl BE of

the bi asing .%Rg,g,@gﬁne&eﬁmﬁ?h@&c&w @mf:m R bppbr dlipepensely is bingd 146
features keyco

enents that .are co e keying.,
el enents of rameedpagitiondy suitphlg ﬁ%?%&%“’gpugﬁﬁsﬁt%?s %Sp{'ﬁ%% éﬁense ergral'sng
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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di spenser body 138 until the interlock nechanismis activated by pin
172 entering channel 189 and fully engaging therewith al ong the

| ength of the pin. The interlock 176 may be of any suitable type, as
for exanple an electronic interlock mechanism an el ectronechani cal
interlock mechan km a nechanical interlock nmechanism or the |ike.
I n one enbodi ment, the interlock nechani smincludes spring-biased
tunbl ers that ond to toldhsBted Of
the cap. SBVEEAGOREEP J% TARAo o S E*m%%ﬁmg%ﬁaﬁﬁgﬁiﬁ:’f. o
movenent  ofovtnbverdifitepesisier citwnfyrentishdispstsen g 14f), ¥ AoRPARY igpompression

[ 00154 Chcgftéerbeas g[%g{ gock 176 is engaged by the pi n, The di spenser
body 138 iS free g nsl at abl e a ai nst Ege enser e{emr? #%parel n a
downwar d dIWERL | oRhegirappireal ¢ ‘fﬂ‘? %t "Raddare feé re exer

downwar dl y cm;g,ﬂg@ta,gh tsptﬁ@ &angbéldyenﬂsw the papu 8ar Theykeygods elemerde obfthesuch
manual pr egsur e cg@%@m&&he

di spenser BER§S ﬁ%‘@ 4@ “%?"ﬁ 't'St ?:'M%Ht% Sﬁﬁattétb&réﬁéag@a%%&yn &e

out put B asbibe iapt @stcondenine W2t that ls'llt’v?éabb’l augageablstithtkexsotegnojeh ‘?gq % FPow
conmuni cat i héﬁ‘ln{a]lh 3?1 B PEQRGeliRErlock 9760 Bl iR ehgagsalle oiith the pind 72 ofom
the liner f roug e probe and fluid output B to an external

| ocation ofte@¥e e.g., by flow circuitry joining the fluid out put B
to such exgmml rrﬁe:atsmﬁer iTadocle X 7€ preaduts| the aing A0 Fram Mmayingeagaing|the
include a f|uid-ut \A Cdnfefing channel
anuf act ur Idﬁbsnieg)g?a{y 135 ?Iﬁtxea%erl&%kaTﬁ%%%Em(’}§ aﬁvmlnﬂmnﬁ o gpgen%
fluidis trl%&r@d‘pﬂme@tﬂ@sthﬁaﬂlwmt}"%é’ﬁf“e P8 '@‘Fﬂ‘éet’ e IR yed to
facilitate A DEREEEDe, U6 FNRERNIE BNelectifO kidldckAgechinimn an eledﬁb@:cheucat he
probe 136 has. a sh rt. length,. in relati ver tOf
the packagditlorhmepeiss. ¢ chiplspdniglo lbmwgams P’Itheelllk(r%c ﬁﬁ’%ér?gjgtfﬂhghpr obe,

i s associ atigéeHocd mechatiah dnctudesssprise-gond tugnhhedhﬂésesepndéq ERSBEFIRR O the

taken here ag é’e%gr%ﬁr%f&ﬁé%p, 18 1Pk OREard AfovBsubORGinatdirialatiotireasion

t hat pl aces i ottominlet opening.thereof at a position in the
upper end pée dispensst bady azaifstils disiiRET™Ehe di spensing assembly is fully
engaged Wi tihosbdle Q@Hee Rdntasene Gl edgayaidyehe pifche Espanrpl tody 13e's frdbe
may have a Ion udl na h h@{,o,{&@ah@l ght
di mensi on df" ?ﬂ%’cagﬁnec %SH%Q%WQI% fie dbén&gdv&eﬁa“}%f]%p an_such

hei ght di memssenexsfed Wfﬁ"@fdhe@t e dﬁ%‘;‘f" bE%)/’ ShcH %P”F’ﬁﬁ}&fﬁlﬁw Ot Sue
headspace g;ﬁa% af fﬁsuflﬁéé 1maﬁﬁB§SﬁMEecﬁﬁnalatﬂoMppel’ portion ofthe I|iner,
overlying t

| CIUI ereiln, usth r
pl‘l or to acldsa | Iﬁl?l %sparfs%rplg:ﬁ% is sc em tﬁyl i svﬁg% %q\a{lzf) ?]g?nﬁﬁ)ﬁght\?ﬁssel
is mnim Zeﬁswﬁtcethbmvnmt%fdllﬁoutpgt &@tm {leid @ae cRrEyREAd I dRrierte %% hat

downst ream 935 bg%%ﬁlh gjc}flfiuﬂiaﬂ'dnpﬂﬂe lirker hfrc}ﬁﬁl‘{\éhs Qro% 4hid ﬁﬁhi&@dtpﬁll’B ©lah Bitered ed.
For this purpos

i ner prefera nstr h th
a top port lesspn P se sty WISHREEY é‘é’g%gr% tp'ftg%%ﬁ m Pi\é%mw
st ubby pr obgpeabsliaus &;Ehﬁmhe@smcaasgﬂs mumdbea rf‘emlﬂmédng)rfacdﬂy seshf g0t of

t he chem st r from the liner theo [T ANTETd &utddhier
the abilitysFgop ﬁtBK/giaﬁ“ P (mi cg{galbe? P%Faﬂétégzlip?%gnm ng F;égsgl litates

achi evement trafed mise mtrem‘aiﬂ watc@ otmwgﬁﬂexed fopfect Hﬁmgff’?e&{ﬁ?wa&w
circuitry aﬁ;ﬁ ﬁ% tﬁ?s ot 1H?ﬁ:’i faedelphdoY 1360282 sho&&éﬁgﬁpﬂd&lﬂbmm the overall

fact i
nci dent t thamofghee@ewé%?va b e ey i L AP,

well as Ii n% g&iﬂ\mﬁk‘sﬁﬁﬁﬁguﬁﬁmks“salbw praisdtaken kese asfdeedng:theaﬂw@roée haaﬁd

the like. B t g b
e e O nSha i ISASRRAGP 05 g R d B g

l'iner proﬁgces
opt i nal condndpoﬂhm off dlre lpﬁey@m élﬂdissﬂéln&ﬁqﬁ@"bbf 'Sff'I”lY ereph it HE PR Ay |

wi t hout the oce d@ggle g,q,9§$heq§§,e\ﬁﬁy Q@elano R@tidai eitakdion that is on the
ef fervescenée 0 3 fromth as the Iltﬁ]a%lsgchl

subj ect ed t ordgrad, @eéﬁgl“\}%’ﬂ?‘s rpw%the iﬂ“%?‘é’h'?{’é[y’l ﬁ %‘Pé SV PR 1o a0 STl

dimension of the connector bedy. By such arrangement, headspace gas that may be present at
an upper portion of the liner, overlying the Jiquid therein, may readily be vented from the liner
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be effected, so that the top port can thereby serve in initial
removal of headspace gas as well as subsequent discharge of |iquid
fromthe package. [00162] Such hi ghest possible port elevation'thas a
nunber of advantages: (i) it can be inplenmented in any size package,
so that a stubby probe can be utilized across a broad range of sizes
of package volunes (i1) this connection between the probe and the

cap is readll bef.or e [0sS il
(iii) nanu?’&’& F"‘i‘f q‘(‘,‘gg'ts%e“%‘éﬁ’is%t r#dr;ulg frgﬁ%aq%agg%ﬁ{eh%lggt& Elllr?s al

appr oach t guripg abtiveage diFpesingesidgyesthatl GOTETHT rea KesouPUpEns & 85t i on
of the FIG mm,%éé%% Q%nﬁeaoﬁd?%ﬁwukp%w@e GRS prbBrablif islcOfttiGRd at $hbdn, twitb a
interior vo! e over pack outsi de ¥he | 1 ner therein, so that
the pressutoppdrhfgeiliiatinednadgage 8¢S BHH-essi ve force on the |iner, causing
it to pr 09[0%§§1Lve*ruuscmmtrxmtpmb§ ailopis mdirdepach periveaenidved friontocflomr Gm t he

e T el ok T gL i
di spenser badypackIBs priortidn élsrfehmﬁa@thh‘B’emF‘ﬁ@ﬁW% i‘?eﬁdf?ab" @E@mﬁ‘tnt 0

t he downst ;heg%xshga\ﬂg Kb 8}&h&,&)ﬁnd :[tggjeﬁﬁsayacgﬂpe Al femifg aivetnit mahfvtariign

FIG 2, the dispenser rin initi SO
[hat { he. Keph gibr BAFESS AL G B PBREmS MERHELS (o pophs o st 38
keyi ng el enpis SuRB vdshs af vEigasainek, ﬂdmstmarptadks am@tesewgag@dvﬁwwsﬁ)ﬁé the

anot her, due to onnect | Qn H&EJF ah Spper
attenpted i8Ry %@ﬂﬁf’g&‘eadg’faﬁe %aﬁ ?f'fse Xﬂﬁegs?l o?ya&%&gﬁddﬂ%?gﬁ i §ppeac kage
100, the preabenddsfis liprrewdreeertimebrendingaly Pf@ss'érﬁd*%&ﬂw&p% rF]' ‘Hglg?’ﬁ
seal ing ”Emér%@lo&ﬁge océﬁﬁ@d’e@l"ﬂ%s}é&s Joﬁl@m&ﬁetlﬁﬁﬁfoEﬂ’feﬁ@Rmebﬁdmolwﬁ gtshe

e

i ncorrect el ehents is i med et ec rengce of
cont ami nat i ©% ligwd 2R gHY é*o“*’%ﬁ%am F“gre?Si Wé&g&? Egsuﬁgg? %Fegsgl%hcg%g

woul d ot hersyinsests oftatiflow ﬂrchnhganaibbemeamﬂroqaﬁ@ef!«e@(code structure of the
di spenser a{m?ﬁa hAc{d?%pfaq'Z] Quty PRIBE HHIRRENSEY daﬁ&mbe:ﬂ?nnmhs&eﬁcﬁd for
t he

engagenent storage and di sin cka
t he engagemmifiputgpntankjpation ﬁﬁhemebwmﬁ a‘feﬁ’@t“’g Eﬂ?agfg‘e'g‘égiﬁ 4 mg?t w.?h%) %cab ben
di spenser i eddeP Gl %edGit inamel bhtigu\st hid bretksmp armbrnch beysints e tREbp ds

vertically sl at ed er ﬁg@lgﬁatlon
manual pr es‘g'ﬂé"jl 'BrFoREE wd%ﬁ"gfé]eglé a%g/glugétaﬁ& p(gltge' ﬂﬁsyf@ ot ;

t her eupon |®ntdmmtwar0ﬂﬂhyprpbfaﬁ§lﬁtm°@dv@ 8¢ W&%P"Pﬁée r 8’&&8"5{?‘)‘6’}/"8?&}5&’5‘5}‘ and
punctures th dg@fg@,@p&ago mgeh@d*@bgéd Pl tRabwg pértien dfite ismser 134 | n)E
condi tion for I spensi n e i I rom
Che | i ner 19BISPh opappatosmen iy g gRHERE Aoyl AR b b
downwar dl y dquippal witiechnh@tiont Srucispe wilitt mmtmoowmanf& e S H‘é“é‘?rg‘body

may be Iocked |n I cﬁvPHch e lock structure (not shown in FIG
2), such as®® i{?'dg‘?gﬁkegiﬂ t

str uct ur.e r I ent
structure, BﬂIC@i heTh%Itl\“IPHaﬂP‘hPf hepd SPRRG il ?‘“erﬁﬁ}‘ggéﬂ%&tffmt“ ﬁ\quﬁsakcéﬁgvgr
body is | ockgdinl s 2RigRKtanatRehch Qvehe aposiic |clnamufabrea@n‘slpeﬁ§1amh9€ﬁ’fﬂfw ui d
fromthe package 100 71T €, f vﬂh%ﬁ{mmﬁd st em
e e S g g

shown in FI gped! enser ackage

i ncor por at i gg.gbtalhgmpocmeeﬂontné@ﬂm&réqWQWi%FFPE‘éBBP *H‘igi‘%id 1B 8 l?eﬁf}‘gﬁlgl on,

as includi ”&Fra%finp t g&'r'mﬂeﬁl%ntaag&irew%e&lum iAgheCin@PRadange sighiicaatiy.t h
at

to allow a nal movenent, of t al nst,. t n a
post - veri f | S&e e headenass 598 SWreETiZEd é@%ﬁ'ﬁp%@ﬁ'b%’/fpﬁ'%s%e%m% %% a'd'J’a Fhace

second keycgflge Sinbrifok tﬂnﬂ diéfybﬁfn@J such pessniizad headepacedgrs zoesf xntpsaspluk@wéde

t t d t
o o alrraba A S T R S e

the second keypame tetduatters sysiwm it addioniafisdsiagt BSPE8 SBIAHG ™ M8t er s

to the first,. and n ShikUSH dd€ asr el inefad vt ehipal hyss fland
preferably fdliFﬁnse 81% gl"dl;"’g%/ﬁ\ﬁ?'gEﬁé)neéano er so as to indicate fhat the

first and semﬁmﬂerkel}%%’lféc%’ftw%ﬁ‘,‘tsﬁf@g doyyrsire B HSPEHEHT%r y and properly
[00161] By providing porting for headspace gas venting at the highest possible elevation

on the liquid-containing package, the complete or near-complete venting of headspace gas can
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[ 001681Al t hough described with reference to the fluid storage and
di spensing systemof FIG 2 as an illustrative inplenentation, it
w Il be recognized that the application of the pre-connect
verification coupling of the invention is not thus limted, but
rat her extends to and enconpasses ot her inplenentations in which
coupling menbers are desirably verified as to their proper match,

before the c i s asse ¥, SQIRI Qf .t ey ill rst
and second t‘c“%ﬁ? ﬁ‘gt“%‘&ﬁ%%”%%% ST and Isnglcron%g‘coﬂﬁp%pﬁg &odi es t hus
may be of mybswbﬁtdhétmrgeyﬂQutdé‘rogthe}@#@gﬁdl ed as connectors, nmatable

fittings, i geagkcﬁ HigheH 8?§sfbié§)ﬁol{re?e$ati0ﬁh§s- 2 AARLOR LS g (ir)'Slt aun be

schemati c sent at | on 0Cess arrangenen 8 nglu a

| i ner - bas emmﬂﬁiﬁhfdd tanY HerPagiess & @ﬁe’*ﬁ&ﬁ%ﬁ%ﬁg%‘&é’*% 8‘?"??? &res n'ﬁ‘" t ed

by fl O\év Ci bEdtel b pddkdeh vaxmmmlg atilgl b tionBeaueka o probe gud ho bapd8Sadilind an

enpty det ect tem accordi.n r
@&%?Eﬁ)s?ﬁ[émﬁn‘fgﬁgptalglg%twa o?cIursggzb@ ﬁ L IERaRhe SoBScRbERGRhized

i nventi on. 9 orage and di spensi ng
package 20@;1thaoﬁeesﬂmd‘tsaalllapweavhE(I@Ohelq@stpﬂrtéﬂstﬁﬂ?,posed inthe interior

vol une 204 (5 fmz r lkg#hi;l Sl QA the 6. 3 @Et@:ﬁl@ﬁresvlﬁizmggasaﬁmmacrucmhe
over pack 2 communi cati Q

sui t abl e piinsasthe F’F%‘Ph‘(j’*‘@"&§’fﬂlﬁfvﬁéaé'ﬁ§“*%$e T%@%ﬁgg‘gﬁ? ﬁ“ftl tﬁ%pwsg&‘zf BES 11 ne
210. The p@@eﬁg Wdoﬁlgﬁgwgaﬁrcﬁamﬂféam@sf casiyig $iUb tpedgtessively pentrasiy&hprassurtor

exanpl e, wgg}ﬁ % Loegeq”hus h? f’f]lu:ﬁtu? the llﬁ% gr?aya tc%&e%s@r"éﬁ or

desi r abl e i peﬁ'se \% i'on ased fluid stor age and
di spensi ng upaaiingeough @@b?ibk‘ﬂﬁ@aﬁ mespee (0% Sh‘b'ﬁ% in e dispepe iy 1RH™s a

phot or esi stg, | o%ht% GOARRARh biipRiRes nﬁo &Q@&ﬂ@ﬂamﬁﬁ@hﬁdﬁt@m pol i shing
slurry, or ot

sui tabl e fl ui L in
fluid di spdtpfig B the FEREREY sSPHM™M :"E?@gqugp “’“S"‘F?“?guﬂg ‘“d"ti"?‘ I?;%Hngg&ﬂ
seni conductyath Ry fsaekatitie keyitpetm@B8yatdyitt brsvenethaerc bf e yespepiiie @i

di spense | Ie?e er%o ﬂthe J & Jla$R8A5 8 {)dt Bfza QﬁthQB& hafdthey, e t@@ﬂﬁs%ﬁlﬁctﬂmfd UI d
prOCESSlng, orin or contro

uni e necC sar
desi rabl e whué; 95‘{35@@8 flispensers| "&ﬁﬁﬂida‘f’lbér’f"‘ﬁ’lle t"ﬂ@ "E)“r”@‘}d(%gtg%en%‘? §ISF “‘%n
Such unit Zh&ageino iR REERVBEIRGrevéntdd fiam\eeniing miguib@ing Gs salinaawydrage or

et L BB PGS Tk Dk Al 1 i

per neat i on-deestids withant the Ogas‘@ye pheoptgminationof e coniaist SR cpafhe YFREM  of

the I'iner. Far. &xaiikewildRokiinN@e abBte Rethé Reyomd sofctute of the dispenser and
pol ytetrafl uoroet hyl ene (PTFE) film to prevent ingress of air or

ot her anbi €1#¥- envi ronnent gas species fromthe gas in contact with
the exteri ogoomar f al¢ @ pwbertdispenbar has beernMslediedforrapaspnent wishiihe flyig gfarpee and

| am nat es Rk 58 680 2k be fARRIGE N
U S pr OVI s‘? ispensing Slac:%egf? I'O{J’jl g%ln(?leeh erfrd AP AR lﬁh 2 e-GoRR g

ication no. 60/ é4 578 éﬁgmslag§
2005 for " ZéisenseiHsgedlogspktoaiand Allang| e dispenesy bp L?gnE’r pdig
Storage andydinGR@RabAaet Y Fhenm®, b@d@ﬂtcﬂﬁnhﬁﬁuaﬂfrmwraht{itmmdbg The t he

di scl f whi t
ent i roty. i o By Bt i A 13‘5“"”%vﬁta%‘“aéé"*?%%L?p%’%’?‘m”%rfg Rl

of the i nvepinttors the GEHPBATIRG, Hershemasinggheofornser 18 i1 conditimn fPriSPBIft s wi t h
flow of pr eép%%iin%ih%h%acﬁscﬁd’r&@f }1I%8 from the liner 112 in overpack 114.
j00166]  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 FIG. 2), such
as a bayonet locking structure, or a dimple-and-ball detent structure, or other structural
arrangement, by which the dispenser bedy is locked 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-connect verification coupling of the

invention, as including a first coupling body and a ring cooperative therewith to allow a
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source 212 through line 210 into the interior volume 204 of the
| i ner-based package. In the interior volume, the pressurizing gas
exerts pressure on the exterior surface of the liner 206, thereby
serving to conpress and col |l apse the liner so that fluid is forced
into dispense |ine 208. 1001741From the dispense |ine 298, the fluid
Sgﬁfrslfll}er 220, rhlch serves to de-gas the fluid, renove fine
icles fromthe I qui d, .or, ot herw se.imr AL, , € :
qual ity of trgnglatiqnp dﬂ?"a’_g‘F °f $58 ﬁ%"ﬁw tﬁesre"].lgr@ﬁgp\é% i-v}m'?tgcrigl HJZBZ%Q???&% I%tgrgs a
vent |ine gRgdaontiag hodygndliding sewnd keykodg atruptirep whereip dieding ncjudgs a\/’grﬁti ng
pas and/ O:T%ykcﬂig' Qruf:tul%n]arfdhgn fihtbdoBE - préyontE Shére Gansbiiealv @iditdnts pfigam i n
i ne 222 ,_1or exanple be a retentate stream odu&:eg lg t
filtrationvaifiestan F_@}Wh!"&loﬁthq fish keyopde St[“ﬁ‘@??’ﬁ'i"i‘ esefcinﬁﬁ( YRR S0 ?jc@% by
"[: gﬁt 1; : In;[ ﬁ(rg lt‘ﬂa uvgr;ffchtligneﬁougml{gﬂ i Bfedi BCharfygdanidndeconfi | keiabd$ atettirgsnkeing2 6
Qw contro ves 228 . a 4 ke dibRSth
downst r eanﬁ“ﬁ@%‘ﬂ&@f“% Véhfjé@&"l’@t Frgeegd gg@%@%ﬂogtﬁegﬁ#ﬁ td;%‘:%'. FI Eg\?v@crﬁ Sﬁt&? ol
val ve 228 Basndegnds stieures drecompietitart sndprappiit Ftens AP act uat or 230

and flow c | . ) i : . . :
valve aot ui@géﬁzy)g%@{\%a 234 AR SRRk e seuietaid aieatiizapadn of

r i 1761Th
suitable tyH&2a ﬁ@ill@ﬁ;aﬁge Wgﬁ%p%{jﬁﬂeﬁgﬁ;yg %c%%%)dotﬁgf ﬁﬁ?ﬂé}%{icgﬁn 9}(’ th@@r)!.
o ) , peristalt
punmps, i nj egledvbHRaidALEHSng BEME freehtido Baoptimpignitedtbyt rathireextends fo and

encompasses other implementations in which coupling members are desirably verified as to

c

their proper match, befote the coupling is assembled by complete engagement of the first and
second coupling bodies. The first and second coupling bodies thus may be of any suitable
type, e.g., embodied as connectors, matable fittings, engageable lock structures, etc.

[60169]  FIG. 3 is a schematic representation of a process arrangement 250, including a
liner-based flnid storape and dispensing package 200 interconnected by flow circuitry with a
semiconductor manufacturing tool 238, and an empty detect system according to one
embodiment of the present invention.

[60170]  The liner-based fluid storage and dispensing package 200 includes a liner 206
that is disposed in the interior volume 204 of a rigid overpack 202. The interior volume 204
of the overpack 202 is in fluid gommunication with a source 212 of a suitable pressurizing
gas, by means of the pressurizing gas feed line 210. The pressurizing gas can be of any
suitable type, such as for example, argon, helium, nitrogen, air, efc., as may be necessary or
desirable in a given application of the liner-based fluid storage and dispensing package.
[00171] The liner 206 contzins a fluid, such as a photoresist liquid composition, a
chemical mechanical polishing slurry, or other suitable fluid composition. The liner is
coupled in fluid dispensing relationship to the downstream fluid-utilizing semiconductor
manufacturing too! 238, by flow cireuitry including dispense line 208. The dispense line 208
optionally contains a fluid processing, monitoring or control unit 218, as may be necessary or
desirable in a specific implementation of the process instatlation, Such unit 218 may be
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 batrier film that is
permeation-resistant to gases in the exterior ambient environment of the liner. For example,
the finer may be formed of a polytetrafluoroethylene (PTFE) film, to prevent ingeess 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 23, 2005 for “Zero
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choice of a specific punp will depend on the character the fluid

bei ng di spensed, the requirenments of the downstream fluid-utilizing
location or facility, the pressure drop in the flow circuitry with
which the punp is associated, etc. 1001771Fromthe fluid feed |ine
226, the dispensed fluid is delivered to the tool 238 for utilization
therein. The tool may be of any suitable type, including coating,

etching, polishing,. masking, deposition,.volatillzat] : '

packagi ng, HFﬁdx‘?'Hﬁb“?M&Bﬁ E#Fé‘ﬂts’p%? p‘ﬂ?eﬁg?se?ﬁ) u%t %%4‘%6. é%ogﬁ%sf%;g%ﬁ: 3

gl sFenls: ngAaaptkd Wtri Hrésma¢ Diopensipest it disriesuref whieh isdienehyeigeaspratadrpergin by
ontrolle nner . | | [ legibi [

FIG 3, usIaErn i it Ry B ool G e ey un T

(CPU) 240. niv¢ndior€PU may be of any suitable type, such as a

?ﬁegfgg'o;] ItOlrJgdla.iyg? P rRQ figiERSkY nﬁ.’)ex@ﬁ’d’fﬁblbﬁﬁed @t Widle flop kD pressizing gas from the

r rogr ) 0ogi.c. contr '
10017911 n EHEeA? Bistt PRV i S o E 20t B pe Blorkidft fplite, e
FIG 3, thentdabihdisnephe peessuxizitg/gas oxeph prdssvie o thy eperios syfeps of thertoern A&y

216, connegl.ad, Dy A" S B3I Ghe! 1118050 2 11878 it BRed dntei dibpeli
l'ine 208. %ﬁggbreégré’g@%%saﬁcerﬁsm; ilge gfgﬂagn;@éu#ie?;bilmg gfl;;l;p;?p@nse
effective 20% detect the pressure of dispensed fluid in dispense |ine

ggﬁ,s egn g r tegosdafﬁ po gﬁdnﬂéﬁg ﬁirsmﬁemam, e Sirig Ratbrs fileer 2205 pliniientgs toge-gtrdhe
transducer HlgrrRvedig ﬁé‘Fi°lgsf o gé@:'id??ﬁlf’tf]%\rgiséﬁl@%?g}h{etﬁg%é%bmuww o
the liguid for subsequent use. The filter 220 includes a vent line 222 containing flow control
valve 224 therein, for venting gas and/or liquid from the filter, as desired. The vented stream
in line 222 may, for example, be a retentate stream produced by the filtration operation in
filter 220.
[00175]  The filtrate produced by the filteting in filter 220 is discharged into fluid feed line
226 containing flow control valves 228 and 234 therein, upstream and downstream,
respectively, of the dispensing pump 232. Flow control valve 228 has associzted therewith an
automatic valve actuator 230, and flow control valve 234 has associated therewith an
automatic valve actuator 236.
[00176}  The dispensing pump 232 may be of any suitable type, including diaphragm
pumaps, piston pumps, peristaltic pumps, injector-type pumps, metered-dose pumps, etc. The
choice of a specific pump will depend on the character the fluid being dispensed, the
requirements of the downstream fluid-utilizing location or facility, the pressure drop in the
flow cireuitry with which the pump is associated, etc.
[00177]  From the fluid feed line 226, the dispensed fluid is delivered to the too! 238 for
utilization therein. The tool may be of any suitable type, including coeting, etching,
polishing, masking, deposition, volatifization, pyrolysis, packaging, mixing, abatement or
other type tools.
[00178)  The fluid dispensing and utilization operations mey be carried out in a 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, microconiroller, programmable
logic controller, or the like.
(661791 In the illustrative process facility illustratively shown in FIG. 3, the CPU is
operatively coupled with a pressure transducer 216, comneeted 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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100180] The CPU 240 in response to such sensed pressure signal from
the transducer 216, may be arranged to responsively adjust conponents
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i nproved. 1001881FIGS. 4-8 are pressure-tine graphs that illustrate

t he di spensing system behavi or during fluid dispensing operation, for
a liner-type package of the type described in connection with FIG 3,
in which the notive fluid driver was a shot-di spensi ng punp operating
with alternating suction and positive fluid displacenment steps in a
repetitive cycle. Pressure profile, di spense shot variability, and
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evi denced by the pressure curve as a function of dispensing time for
the fluid being dispensed, as the rate of change of pressure as a
function of tine begins to significantly increase, provides an enpty
detect capability of sufficiently early character to permt switch-in
of a fresh package of fluid for subsequent dispensing, -or otherw se
of providing a transitional source of fluid between depl oynent of
successwe ac es, ! hat | $ I Mlegbrb&] at
required uf g%%&“‘%tﬁlogq‘ lsgglgg&bgﬁﬁﬂeﬁn%? é‘?gesg{emﬁeg%s‘kflmédol ogy of the
prior art. ﬁﬁdb@mﬁﬁ&m ’lereeqmmﬁmmsWﬂélﬁé"i‘tﬁ\i’@ﬁ%"?&ﬁ P¥he | i ner- based

package ma OG%E)ar pﬁtj‘lgqg al ghaph I3 pémd‘gggfess%hpmgtgﬂalﬁl ddpended fvid bveight, in

pressure nitor such rans U er a ran e t SSur e
of fluid i BeEhas pfiagion OB%MHG%&%/ 8\?6 oLpe °P‘r‘1dt "““"%o%ﬁﬁmd Sm‘éé)m

conf i gur ed gfsgeniiky bicaége, appingpht atessugchshavior FFohe eystempiiusing tahé‘sféb‘ir*ﬁgr ol

system may be arra o ; o NEY Afve tahe senset
01}/ ex haus%ll PEReHg? m[vﬁlgmﬁlthseqaesﬁggedé}d? rf%?ilﬁa] naflh@w% ! cﬁlatﬁh@tghglﬁtB ge hé fluid

supply pac lpa:g@e@amsutrearaireﬂxeeﬁe@ﬂﬁ ﬁ%ﬂ‘%twwmhtn‘ﬁﬁﬁ&% ° &P?“FF& uid, as

conti “U:jt %/ dOEmARE B@hbngﬂé% of/eix&heﬂseaa%dd\mldms dhben byoht grefh, aystlewamiag obe

arranged to begin 1ni aratio i

di spensi ng apreAeh {9 ephaugtion gepuprscin the y 'cﬁqg 8%85530?@%?&% E\E S Dgwater
"sharp" sWirdeinret) %@ ispeating. HEteeably ettetvak sagibdgabuh 2850 ﬁ‘?‘féﬂdﬁ |“f'§‘t9 ﬂrﬂil Eﬁ d

supply packa X ed As a still further alternative, the
control sydf E'H?lrlr%"'gﬁlgﬁgglnstruct ed and arran ed t ter H%BWE EF
f1 ui d- uti I (00189 pr%@e%@ 4 gend qfenathase Rf?se%%wg/ ‘f‘Pﬁ‘Esé PR

avai |l abl e |gpd\(,§ngsqrfyncgén JFRiAmR] iR bddhndb,| fori the afdierﬁdn&oded tver-bdvakibdl paakayk.
[ 0019611t w. | a nt t at t he A
erﬁ,@g Paﬁ.g hERL, f%@%ﬁ&& dﬁx@t&ﬁmg bideation

i nvention ?1‘?1% f?iress“re fornms, and
with vari atm\mmngthet 6% Eﬁpecﬁ. pof Gquik tni fbﬁgﬁsﬁ%klér‘ihlﬁ ﬁ'anb§Hé§?1§e's e Raplase

det ection of S:tﬂ)btﬁ B0%6he 4 i th@%um%?éh%uﬁﬁtgt@nm £eRR] 9F Met dibBndedi Flutip s
apparent t HaT I

e I nvention may, in va
utilizing tdsermppe-Rarieape Wé@FldlsEeﬁfegéﬁ%t chr{' S gwgl% tﬁe%éﬁt@ ﬁrmp
det ect syStiRaRativdofGRIGHSE lof @ibawtidrhocanrted inethe balsnedoffﬁﬁﬂn s&ccgﬂﬁwfaé@eﬁﬂa*ﬁa
di spensi ng thrK mng!te’p: ;ha{\s%logmﬂqﬁgr%qctﬂ@dﬁagﬂm% deEnt cff'dldbdﬂszhgtlnhd. zi ng
I Ng

process in op erati on of he cant alg d'rﬂg ht m
[00198] I n aiodHler %Igipéeqa gntamaoii RRGIAY PfSﬁ“f&o‘ﬁtPEﬁvpﬁnﬁ B0 P81
suppl yi ng agdihdlia¢l af f@Ed@ of i, AP Sbdoha®, for RElineshalzd efoddestoregs a}ydei@swlegt 0

ef f ect dlspensm of 1 suc I HdAD
pressure of PeEknge ‘Eﬁ’gﬁggﬁhﬂ\”d i ffispensed | Hﬁﬁgt%?%ﬂrfﬂ‘%l?ééq% l;r]?gmmw oA

nd
det er m ni ngthpegsis suctiors pumppe shmiafaopressie bppderst e TR d‘f’lﬁ‘ﬁ Erdisgrrsing
I ndicative g ersflord En%ﬁleﬂ'xg B13e5 rﬁ@@ﬂﬂﬁﬁmnt’tﬂs EXdRQLIGEel OB tafpatkagh mesburom

the |iner, epredeterm ed ap ch t.0 _ex tl lyi d
from the Ii#ndreure Fsdhngpmyiaiyeueighen & "'S °af R % g J1§‘§? %&e‘ﬁf‘mﬁ by

further di sga hgkgsﬁﬂh dfsbmaa?l flutdo he teppbd mefrle of[cw@j@)rpwﬂhaﬁperﬂtﬁéﬂ the
variation such {' Y a1l Uhd! ﬁﬂlres RANSEHe cB:QfEhtt Wﬂm{el ﬁb@ti'oné; dbgaguent

to i npositi essur e spi hereon | s 't{}x erv0| r

for transi tdmadedmkﬂﬁﬂweﬁﬁeﬁh%ﬂ@%ﬁs?@“éfﬁH%fﬁ%ﬁ“?"@ﬁy’%‘ f BPEe %‘H’\et he

H ne(r:I toI e RSB gg&gﬂeg%tdyrl,@ffhe@h&m@&leMd afaxdtionl bftbr the suctim stiuimnst ream
ui d-utilizing apparatus or ‘o ocation of

[ 00200] Anot 5% pg Tole aggphio hx?%“?ﬁ?ﬁec?ﬁes?“éﬁ’ I Bie @ fﬂ?‘s‘d dispense, T

connect or ofwe@ht; Mieds I{Ical'i'veIEB as 8 Gchtion of thug linesegoindshfog the g@r@qsechﬂmci ﬁ?réﬁe

storage and C{)$Pen5| Nl ?;Lﬂ‘thé‘ﬁ@‘ﬂ:fQﬁi@&ﬁse&"ﬁi‘sehé&%fkd@ye@éﬁel "Bhdes,"t he

connector i & 5’?‘?"’51‘3 m ca nced character, . facili €t| ng its
use wit hout eﬁcheomiuﬁ:ﬁg é;dl? ElOéﬁleéﬁ@léthtéfr asion of theyeychifswotisn PHAR ?g 9 8 ar t
connector. %bltl{é\ﬁ@t@tfdr% 1&?4@%%@ 16 sAts 61808 Sk erofagenelh dispshsiy pagkeesh

of f* featureées by neans of nnect or .i s d on
and r enoved dpningihedisppasiog opaioy % f”ﬁ‘:??f tg & WP gavation T{cf’ gg%ec{ﬁ%sél %Jgp p‘gk:S IE[%

tine fitted to the data of curve B, of the equation y = 0.0237 x + 145.67.

n



[ 00201] The ergonomi ¢ connector is shown in FIGS. 9-17 in an
illustrative enbodi ment thereof. [002021Referring nowto FIG 9,
there is shown the connector 300 as engaged with a bag in bottle
(BIB) vessel 302 including a thin filmliner disposed in the interior
of the rigid overpack and adapted for holding liquid, e.g., a high
purity liquid for sem conductor manufacturing applications. The
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rotate. over can thereafier take place when the first fluid supply package is exhausted. As 2 still
further alternative, the control system may be constructed and arranged fo terminate the fluid-

utilizing process in a manner closely coordinated with the available inventory of remaining
flyid in the liner-based package.

{06196] It will be apparent that the empty detect 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 sforage and dispensing system that is connected to a downstream fluid-

utilizing process in the dispensing operation of the contained fluid.
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[ 00208] The connector body features protrusions on its side surfaces,
whi ch act as stops to stop the handle in a vertical position, and
prevent it frominterfering with any fittings. The connector body

al so houses the torque spring. [00209] FIG 10 shows the connector 300
inafront elevation view, with the handle 318 in a down position.
FIG 11 shows the connector 300 in a corresponding rear elevation
view. FIG 12 shows a, front perspective wi 0
W th the hEND SPemPReaRetioRe N BERLH SRt P RRPERGE poHD
per spect i ve cullsibleflintrhebieaehac pressurd 00 cEtsbwlisergsinmef e Fhidopyeh agties 10
coupl ed w t hlu?x' Vtcr)ltbui%l‘iﬁ%Pr SED P dispeasel b Si6 b Rlnbn oPUME 20d Get@@inngd10

Rei'ein o fach|

has a grom')’éE Itate coupli n‘gi[iof_ tge connect or yo\'iacthh t he
cap of the pesswalope ¢pag of the pssavstimmBrtet TR0 0B PELECEY VEMPEW wi th
the handl e 31 Baukifbn P 8uid Q¥R (R Gk dnd B the pralpteintiics hpppasi t kxdwaustitreoffuidh of f

camis able to rotate upwardly. EIG ,15 | ' VR mgiew of
t he connectigh tedtyesiHgs ?W%LX%%H% %thgﬁrgﬁ%fgaégu%ﬁ?ﬁgﬁ%g@i or surface

of the conmgdher body 301, which limts the travel of the handle 318
to a verti 0Sict 1,08, 1B Giriahéh s&hAnREIISRES LAWE dkp@edOofrom Hh@Itintron of
t he connecﬁ@bgﬁhoﬁ_nag%ime details of‘mt gﬁﬁgg\}gt Cgtl an Seﬁ(?g}gfmalpagsiﬁ&gl
associ at ed sthseayens tosippesitign efthe prggsurg smke t STPWE 03% Spective Vview
of the pivQfpphl AMBdARMeILGwstBAONRDRdnhibe thet,ai dnsurofoniinuity efidisuarioe & as
including a main disk-shaped hady 33 UFaaGe324 thereon, a
cyl i ndri cal™Ed? Thﬁ9°“§’2%ea%arﬁ'ﬁgu§‘ﬁz'f%ﬁ5&?%gsu°?? %@‘g& %%0 0conf?;gur %d to, .
interl ock vitbolt heAnptheimspkfol Swrnvertion refpies iyairpensghendiyneegier $atyes Jgt
[00210] By t@&@&&&ﬁ}[&%ﬁ\ Hlap LRLAKOANBL AT digSnsiigouwseli M debdBBincdvitithe

there is provided an easily install.afl e and, Erhgrgg%’ Iﬂgatﬁgmg;{g&“{ or
I spensi ng vessel

- ly
engagenent inentipns theconnesisr Is BEAISEEORPR]FAYY ERPEICEYAAT spef
302. [ 0021 L} Auifresitiencoansmed n tof ust hithé price pit papnecton| Btedryvertipn 1Fgs(io@ht
seal and a |iner-hased f] uj (28 es Y Ondhhss PERBLI She RBGKAGESs Ukddily zi ng
sane. [0021%%%‘°?1f?‘%e‘ﬁ’ftﬂsé§?%g?t| cl esa?s sﬁowg jn FIGS, (8-23 in an
i |1 ustrat i viestinbensndeamovedfeopeniner-tasadiiug seree a8 ISP IRIAE" t he fit ment
seal articlgofd Fiys ergdRorsb einegor SbbwaintRIGS. - 145 amidloertive dmbatlindne
fitment of a liner in a liner-based fluid storage and di spensi ng
package. [Oﬁeﬁ‘@] FIG 18 is a perspective view of a fitmsntd s&al 350
accordi ng t0omek eRdedigmmtio 5IC. PHbers isvkammitissomerion Pt pereed it s e of
Ej hekt [ Eper dﬂgjrog&qgﬁ Qgsgsgqfoz i&ﬁ@iﬁéiattﬁiﬁ Him gﬁaldisﬁ&@d fnatbe mterilai of gtﬁrag rigi '
i sk-shaped body , . T rom whi ownwar . depe
seal i ng wal pverpssk anpnalapied ﬁ“\c’g]"é‘ﬁ"-gs ﬁ%@&-ﬁnoadélg@ﬁm?ﬁ‘%“ﬁd’éé s é‘[ﬁ‘gr?yl ar
boss 356 upu@Etikyrinxiphaiing. fThemrnkuor P80 inclydy madpbasly pprien 301 having
[00214] FIG 19 is. a De LYE 2By Ofondalt ditck PRBibs 366knd35, ofhick| G
18, show ng'n?%‘éedd%?%% é%ggp%lhéésb%éte?g{% Pcor_'?\? O[%] ther%ia% d-gﬁgafe L eRt
seal 350 i niskkinahsengas ey R 3¢hensbeveatl MHRYR; C9BE “BKa e P15 NYFT CAIF
seal i ng wal Ly 38R pivit GaRskahlichl gdzenat hidotketfaemeht dfite climprdaendagan i s
integrally formed wi,ith th i n.Qody 3 TP G 143hd Y& o
structure owe@%'%&ﬁfh&&ﬂd}cﬂgﬂ“‘% ’éx%"g% dg(gglghgém "R EIG 18 and a
correspondi fgstRfedt r usi on on the bottom surface of the seal as shown

in FIG 19. [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, respectiveljr.

(00204] The ergonomtic handle and push off features include several key parts. The
handle 318 is a finger grooved handle that is easily grasped by 2 user to secuye a firm grip on
the connector when it is removed. The pivot clamp cams are a primary featore and are nsed
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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[00215]FIG 20 is a top plan view of the fitnent seal of FIGS. 18-109.
As illustrated, the seal includes disk-shaped main body 351 and
annul ar boss 356 circunscribing a central well 360. [00216]FIG 21 is
a cross-sectional view of the fitnment seal of FIG 20, taken al ong
line A-A thereof. The fitnment seal 350 as shown includes the

di sk-shaped main body 351 term nating at an outer peripheral edge

t t hat t h ; . . ;
E?E; ! (2)2 & %[h_ii] Tﬁgotﬁpﬂmmsge%}?\l\?thﬁgwotcaﬁng%én‘?s' ik ggrtﬁ@%p‘%@@ﬂt W)yﬁwéoa
mai n bott OH‘I(B ), feehtrh eBdudes theh ehe dridienelitl fel ffowgie antdi qﬁl@wm pivoR lgmps; to jlgc

| ower end Be {’rg %E‘suh@aﬁmﬁ&‘ the?%ﬁgj %luﬁw@%@@é@[ 92t 8 fapiiiyl éﬁt@ﬁﬁpr%ﬁe of e main
body 351 includes cent 36
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annul ar boé‘serﬂ@@“praﬁth*aﬁ’ﬂg thy hapsligate gy 4PWP PoYOPR® ﬁfﬁ\?ﬁg? tb QP EEE Of the
body. A cepiad, ,thfpajrreggamg asdhfhoh as e leakitiEhthep of ukd sl 36anlly farhe

wel |, and a correspo in bottom surface 364 defining a
protru5| ons‘ﬁ’ﬁeqt’ﬁ‘éigi‘}f' '}%?g?f%a?‘i on of the fitment surrounded by an

annul ar gr gaxes} 35Ghe piOG2ERD Pins PP aid3 1675 cbﬁwsang'éwe\ﬁeéwp&ﬁ “‘t‘tf’ﬁé‘ecﬁﬁsﬁer
edge porti %&cgm §;Bgm{j% rg@&%;&&@h@&ud@ﬂ@\m & Jft dans ‘%Zbush'El’f&heGbﬁ ftheedge

ortion as S ncl’udes a downwa he
!to op surf acéafbﬁ“t"ﬁ!@ thehandip didys @?T‘*E‘E’r‘?ﬂ %/Pu ‘t'§§/I ﬁ’&?ﬁag“?‘f“%g ot ecgm%lfoﬁf 355
as illustrahs b Smbdi agerngdgb,yenf off theebnivd b3 (A i nctbevpralsagel | 1)h6d@“p@r$d%ngf rom
the main bofé{%brew[ﬁgg fgcafbxs fot u;sanaolgprpéogﬂm PR 1 VK & caln@in a

fitment sedf e outer peripheral_ edge

pOrti on 353losdd gokitionsrtie noMyetiyr camet @W@cﬂm‘i‘%ﬁd’ﬁﬁﬂf“&é’ﬁ"é‘ﬁﬁlt PUIAT KB i cal

seal i ng Wa|\J,0u¥°3§,§ rfe;mthqgggﬂ{,@dl; fl oor menber 359, the main bottom
surface 354 of the fitment

and the ann
[ 002201FI GI0®87); s e gelF #4 eaph %‘Eéﬁ ?”§%’E‘F°*‘%Sr?%ﬁsest{+’% 3’%’@3%}“2’3&% P2 fluid
st or age andindlits penstivgmvessiedids of teworineriors 418 aftias arbasringsEayhichbothcams
18-19 as pomt&gned to seal a fitnent of the vessel. [00221] The

fitment seal E1$ shown in FIG 24 as re osedd rI, hort 9 Ro of
a fitnment {00208] The connector bady features protrusmn on ifs side surfaces, lch actas’s eps

stop the haundle in a vertical position, and prevent it from interfering with any fittings. The
connector body also houses the torque spring.

[00209]  FIG. 10 shows the connector 300 in a front elevation view, with the handle 318 in
a down position. FIG. {1 shows the connector 300 in a corresponding rear elevation view.
FIG. 12 shows a front perspective view of the connector 300 with the handle 313 in an
up/unlocked position. FIG. 13 is a bottom perspective view of the connector 300 showing the
push off cam 310 coupled with pivot clamp cam 314, As illustrated, push off cam 310 has a
graove therein to facilitate coupling of the connector with the cap of the vessel. FIG. 14
shows another bottom perspective view with the handle 318 in the down position, from which
position the push off cam is able to rotate upwardly. FIG. 15 is a side perspective view of the
connector 300 showing the handle stop 320 on the exterior surface of the connector body 301,
which limits the travel of the handle 318 to a vertical position, FIG. 16 is a perspective view
of 2 portion of the connector showing the details of the pivot clamp 308 and the associated
torque spring cut out 322. FIG. 17 is a perspective view of the pivot clamp cam 316, showing
the details of its structure as including a 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.

[00216] By the structure of the connector &s 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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H, which in turnis coupled to a liner (not shown in FIG 24), and a
cap Gis shown as engaged with an upper portion of the rigid overpack
of the vessel, at conplenentary threadings of the respective
structures. [00222] The fitnment seal arrangenent of FIG 24 provides
an effective sealing of the fluid in the liner associated with the
fitment H to protect such fluid against contam nation fromthe
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:)-2?' Lkggrt[(i@]rsj‘ E[C? 38 aepgfsPectwe V?W%faelrf*h%énﬁé‘é% 56 ac@&rdfné & A b¥odiment

H. r ét ai ne{<3 ing |
hol ds and pﬂ&etnwmen,sﬂw'lﬂgtbmmis of thel upher pestien $@ppie “o“hetfwee%‘% Y051 t he

rigid over I?rgﬁ.kd,sﬁﬁ%g:} bod}@ﬁ)@ 34 Then bl RAty Seailds @éy:mmmuswwegm[ms i s
formed of any suit

construct i
pol ymeric dhe Wﬁé‘?ﬁk‘ﬂ?a@%‘? ?ﬂdé 3?‘e‘§F1F‘;"§ﬁ’{ AR :{%Q “5%3&?’ éltdﬁggrlﬁgg@ with
t he dommrl,@hryoodje@eadfa&g cylindrical wall of the seal being

interiorly |nt e gffgeggowglyeseal
the fluid é@ﬂ?ﬁ ?f@ tHhé plers%eﬁ‘;emr(ﬁge}}r\ﬁqﬁéeﬁm@ﬁ%% 350 bex! l.ed .on trfe

IS I nst
vessel . Theieiilt céﬁhwhnttpmaaﬂioy thesepl nHieme ang Eﬂ’“dﬁshé 86’\‘1\/7{\?%3‘16‘?33)‘
dependi ng Gykj qr, h&é}llmmbﬂ sea%g W seal ceﬂﬁ?ekﬁoualiioﬂtlmi E39foé the fithenf sedl isni t h

the internal “surface, of f
vessel , pr dwpeplydoragd with é—.‘ﬁ el %%‘{)T'%?fﬂ@l CAr ey e{%Q BJ ﬁﬁlsc#ubtgrggﬁ% i Sm%@
fitnent. 10@2R%dal keshvok ORGP @ norshrondies mfwwmwuﬂhy beliomeH °ﬁa fhe'®

cylindrical ped to ensure a r eady |nsert|on of the
fitnment seaﬁegygs {howfﬁtﬁ(?

i fent . The str ye t e
portion of IOWASK i B0 isalge el Viswol{ éi“%e&ﬁea %)H%}g SEtlﬁleti%nerdh fhe
seal nakes GOMcARés dikishaptdiMain®oedy 31 adreenifldrtbose 356 cnambctﬂuﬂaﬁ woraeely
strong seal:i g action on the fitnment. [002261The out er peri pher al

fl ange port1on of the fitment seal prowdesavvl ﬁf éefu ctlonto
stop any paj0odl6] esFIGha is arcespeeetisnd digw b &y Stmant sl oF Fih ¢ Apied™s | Ui d
bel ow, and alsS@eRsS! @ﬁéfﬁﬂ&ntsseﬂpmtasrbgowmmclm ale dickgshamed talmebmip 61 t 0

keep It f rotrg:mn'rta(t)llagl bt 'sh oufer perl[%erapsé £ oGt Bl Qtf&g&’vht&é shown in the detailed

enlarged view of FIG. 22.
[00217]  The main body 351 has a main top surface 352 and a main bottom surface 354.

The cylindrical sealing wall 355 at its lower end portion has an inwardly tapered outer surface
157, The main body 351 includes a central well 360 that is circumscribed by the annular boss
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 isanenlarged view of the outer edge portion of the fitment seal as shown
in FIG. 21. The outer edge portion as shown includes a downwardly tapered edge profile of
the top surface of the main body 351 and the cylindrical sealing wall 355 as illustrated is
integrally formed with and downwardly depends from the main body 351.

[60219]  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
eylindrical 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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[ 002271The cap as shown in FIG 24 has interior protrusions that
engage with the radially outwardly projecting flange at the nouth of
the fitment H, and serve to support the outside edge of the fitnent
to keep it fromenlarging and relieving sealing pressure on the
fitment seal. The cap as nentioned has a tear tab feature directly
above the fitnment seal. The fitrrent seal advantageously is connected
to this tear tab str ure, n,t t Wi ee,
the fitnentt®38h 16 égl ‘Feadp?fﬁ%? e eﬁtmel %le‘m? " 99& Dﬁfgabngklas&dggsggoil at ed
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fluid storaffmetnd di spensi ng package, featuring anti-rotation
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a nain ca ody 372 inclu . )
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384 that i s aEERfn| S?Ppglﬁiégti%g%ﬁé ?%?%?@%Qé[} gﬁ@@%ﬁ%lg‘ggﬁ Fioutmpvxgs |y

flared posi totegfity. and term nates at a lower end thereof in a radially

i nwar dl y exg@% ng'rh(%’,%p %&Hﬁﬁ‘fg P‘?@@ﬁl hf;g?l@erfoi' ReRisiond Barenthge vﬁ&ZheﬁE@aﬂbe

forned inte

separate el eutermﬂy prdigstingaflanse @i ?J’é‘h? It C@E‘é‘ﬁ?’é&“‘{%%f e Q{‘B%D& fh ?utsfcﬁ

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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enbodi ments, the cap is suitably forned of a polynmeric material, such
as pol yet hyl ene, pol ypropyl ene, pol ytetrafl uoroethyl ene, or other
suitable material of construction. [00232]FIG 26 is a schematic view
of a fluid storage and di spensing vessel 390 and associ ated cap
structure inatably engageable therewith. The vessel 390 as shown has
a neck 392 in which has been forned a circunferentially ext endi ng
band of the spaced- art | ocki & m%JM§§qgged
enbodi nentsealtﬂéa“?"é‘?ﬂ? hg CEBR?FT‘} E"%%% tﬁé mt\:a 5 aut{éér?éﬂIi "Shap )
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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.

37



when the tabs are conpressed to a radially inward position that they
becone avail able for |ocking engagenment with the ratchet structure
404. 1002401FIG 29 is a perspective view of the fluid storage and
di spensing vessel and associated cap and connector structure of FIG
28, showing the details thereof. The various parts and features in
FIG 29 are correspondingly nunbered to those of FI G 28. In t he
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[08233} FIG. 27 is a schematic view of a fluid storage and dispensing vessel and
associated cap structure and conmector body structure, showing the cooperative character
thereof.
[00234]  The fluid storage and dispensing vessel 390 as previously deseribed is fabricated
with a series of locking cavities 394 on the outer surface of its neck portion. The cap 372 is
overfitted by the connector body 396, with the cylindrical wall of the connector body bearing
on the finger elements of the cap, so that the lug 386 of cach finger clement Jockingly engages
a corresponding locking cavities 394 on the neck of the fluid storage and dispensing vessel
390,
{00235}  Thus, when the dispense connecfor is engaged with the cap, the cylindrical side
wall of the connector slides downwardly over the cap, and forces the finger elements 382
radially inwardly so that the Jugs 36 cooperatively made with the locking cavities in the outer
surface of the neck region of the vessel 390. By this arrangement, the cap is prevented from
being unscrewed from the neck of the vessel, while the connector is engaged with the cap.
[00236]  Another anti-rotation structure for a cap adapted for engagement with a liner-
based fluid storage and dispensing package, as a closure for the package, is shown in FIG. 28.
[00237]  FIG. 28 is a perspective view of a fluid storage and dispensing package, featuring
anti-rotation locking structure 404 on the neck region 402 of the vessel 400, with an
associated cap 406 and a connector 408, As 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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preventing the cap frombeing renoved fromthe vessel, while the
connector is attached to the cap. [00245] Another 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
shown in FIGS. 33-36.- In this enbodi nent, they |ocking structure
includes a projection on the vessel neck region that fits into a
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[00245]  Another anti-rotation structure for a cap adapted for engagement with a liner-

based fluid storage and dispensing package, as a closure for the package, is shown in FIGS.

33.36. In this embodiment, they locking structure includes a projection on the vessel neck

region that fits info 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 ova} or ovoid form, or by using 2 sujtable removal tool.

[00246]  As another variation, the locking structure may be designed such that it can be

torn off by pulling on a fab. 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.

(002471  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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the presence of the post |ocking structure 418 in the chann

the cap. [00250]FIG 36 is an elevation view of the cap 4206|of 4|2:|2CiOf

34, as engaged with the post |ocking structure 418 on the neck region

of the fluid storage and di spensi ng vessel of FIG 33. 100251)By such

arrangenent, the cap 420 is readily engaged with the neck of the

¥2i352|43ﬁ, an? ?ecureﬂ in a |l ocked position, as a safeguard agai nst
er eo romthe ve sel 025

structure $orisgf Eﬁbb&é‘ﬁﬁf‘éa P8t s"g%" a&%t%%aﬁ? %&tgtﬁmﬁo t z%c{e]?lglp%a?gége 4\ ui d

storage anghidiimpansi vessglde kaged ofis palymtrowdr & folstethy e, pelikenytene, o5

shown in Fl S;tﬁ“i“éiilfm({e ]enen 'th %ﬁl-ﬁﬁﬁﬁﬁbi@ﬁkmc&?&lls@scdéhdﬂﬂne&tb? HQEMEaﬂy

i ncl udes V& DT o] ect
T Gk o ot snstkcgtpot i ed POt FIoBEITOr O VER 1Ea 5 B G B Tt

screwed ingp r’feéﬁqﬁ'ltlteocﬁ%i &s@nasoﬁ?e\ﬁ&&y \d&&iﬂﬁh be [pEMJQE:B\}!iEH (BitabBAhregding or
perspective Vi ew of

featuring §mf|‘“aFaBF§P$%ﬁ“?“BEWW§ ? aaﬁgouﬂ%pgae i ﬁ%\%ne{ ?%%e#elibgglf glgl on
432 of theyya@tsel . The neck in 431 of the vessel may be provided with

t hr eadi ngT @z@;Beﬁﬁgﬂﬁgg%% ctive VRG] Waecaquﬁﬂ %n%@dﬂlz wag tef anhh@tatfbﬁp

t hereto. extend upwa ?

surface, abckitmaiciup 0 SB4pgs regiomy thegvesgelpEF Ecbé%t F\feca?/ %8\}!765?’ X e%?’i"f)l 440

ggrﬁgeg n; g gc_t;ergcﬁi ;ﬂaﬁga %Esm\/ﬁﬁﬁﬁﬂcktﬂ&(ihan\metsme P pirtici afthe44Pabote subtelowerp
ti-rotati o

regi on of FW&°U’€§=§§‘I“’"‘GW8“'E’°8 mfaﬁy fﬂ'ﬁ’ped' ﬁglc()ﬂ .15‘%‘;}(;%?5 ?%%g&glﬁ %ﬁdﬂﬁ%

connect or 4¢fhinghCORSH ]t o@mnﬁ'@*emt@lbaSpmﬂsmGhﬁﬂﬂﬂ 4&?? ew of the cap 440 of

FIG 38, s 'it%’:y?g Hbe 3"59&5'{:&%3&1\1&; view of the cap 420 of FIG. 34, as engaged with the
locking structure 418 on the neck region of the fluid storage and dispensing vessel 414 of
FIG. 33. As shown, the spar element 424 blocks the rotational movement of the cap 422 io
the presence of the post locking structure 418 in the channel 422 of the cap.

[00250]  FIG. 36 is an elevation view of the cap 420 of FIG. 34, as engaged with the post
jocking structure 418 on the neck region of the fluid storage and dispensing vessel of FIG. 33.
{00251} By such arrangement, the cap 420 is readily engaged with the neck of the vessel
414, and secured in a locked position, as a safeguard against removal thereof from the vessel.
[00252]  Another anti-rotation structure for a cap adapted for engagement with a liner-
hased fluid storage and dispensing package, as a closure for the package, is shown in FIGS.
37.39. In this embodiment, the locking structure includes vertical tab projections on the
vessel neck regian that block protrusions on the lower 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 dispensing vessel 430,
featuring anti-rotation locking tabs 434 and 436 on the neck region 432 of the vessel. The
neck in 431 of the vessel may be provided with threading or other engagement structure fora
coupling of the cap thereto. The tabs 434 and 436 extend upwardly from the vessel surface,
as shown.

[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-rotation 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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protrusions 442 circunferentially spaced-apart from one anot her at
the | ower edge portion of the cap. 1002561l n another aspect of the
I nvention, the currently enployed breakseal is replaced by tw seals,
i.e., a non-wetted gas seal and a readily renovable liquid seal. The
gas seal is constituted by a circular ring that is positioned between
the cap and the top of the fitnent of the Iiner This seal nmaintains
pressure, as aﬁ plied between the ri |d over
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attached t Q,iohéghedl tsqravafed & dd¥@tib préstigzation hole in the cap. This plug preferably is

attached to the tear tab, by means of a small strap or other connection structure, such the plug
is readily removed when the tear tab is removed. This provision of a piug to seal the
pressurization hole enables the pressurization hole to be completely molded with good sealing
surfaces. '

[00259]  In a second arrangement, the liquid seal is attached to the bottom of a small plug
located in the center of the cap. The liquid seal is removed when the plug is unscrewed from
the cap. The probe assembly can then be installed. Additionally, removal of the plug
uncavers the hole for access by the probe. Since the pressurization hole is covered and
gasketed by the unscrewable cenfer plug, the pressurization hole can be molded completely
with good sealing surfaces.

[00260] By these arrangements, the probe of the dispensing assembly may be installed
without breakage or tearing of a seal, This illuminates the requirement of high puncture
forces required in current practice to puncture the breakseal, and avoids the creation of
patticles 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
smoothty and resultantly to be effectively sealed without leaking,

j00261]  1In a further embodiment, the cap is formed of polyethylene coated with a coating
of polytetrafluoroethylene to achieve the liquid seal. [n 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, o create the
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located in the center of the cap. The liquid seal is renoved when the
plug is unscrewed fromthe cap. The probe assenbly can then be
Installed. Additionally, renoval of the plug uncovers the hole for
access by the probe. Since the pressurization hole is covered and
gasketed by the unscrewabl e center plug, the pressurization hole can
be nol ded conpletely with good sealing surfaces. [00260)By t hese
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the system being symmetrically constructed with an additional pivot clamp on the side of the
connector 454 opposite the sign shown in FIG. 40). With continued rotation of the handle,
the radial cam at each end of the handle 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-
loading of each post ensures that the handle moves back into position after use. The posts

serve o transfer torque from the handle to exert 2 downward force on the fluid storage and
dispensing vessel 452, The springs on the respective posts, together with torque springs,
ensure that the handle is returned to its original orientation,

[00265]  FIG. 4! is a perspective view of another fluid storage and dispensing system in
which a connector 474 is coupled to a fluid storage and dispensing vessel 472, This
embodiment 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 shows 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 ate used to transfer the torque of the handle info 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 10 press on the pivot clamps 483 in a linear
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vari ous handl e-actuated connector renoval arrangenments of |iner-based
fluid storage and di spensi ng packages havi ng connectors attached
thereto, wherein the connector handles are nmanually operable to

ef fect di sengagenent of the connectors fromthe respective fluid
storage and di spensi ng packages. [002641FIG 40 is a perspective view
of a portion of a fluid storage and di spensi ng system 450 including a
fluid storage and di spensing, vessel 452 .to whjch i LE&G1ed0 it
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| i nkage ar raé%ﬁlglﬁbﬁ o " gh%p{egéfg%a%o conv%rte the torque up the handle
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doubl e postppait 486, 4488 agtaed pirebivé tibw phsitisa 4GS storBandalisgenaing ow a
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cam t 0 Operengpemenesipaid ifivid siragt and| dspprsing grackageo gith 4p dnegtrerd HPESBD st
to "push ofgo" the fluid storage and dispensing vessel 492.
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the connect mis-c6@%ction of dispensinsgpireddrdt By ¥ssshd di spensi ng vessel 502, a

[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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user woul d secure both hands on respective sides of the connector
body, with the palns in contact with the respective side platforns
505, and gripping the connector body for support. The user that
applies pressure to the respective side platforms 505 in a squeezing
action. The respective posts activate the pivot clanps 508 with a

| i near earn, and the four posts then push off the vessel 502.

100270] The invention al so conte ates in another :
ring assentipiier HhEse IRsKIRE fys F%Po‘g’g‘g ?ﬁl}‘@“‘?q BT OLTE 35532%%23&3? tsh%e s‘?ﬁge
vessel natgingangagicabbe sub bh birlilto dsdekipt ieethwiher dteinpt iy fede JRESEEY ;

features | ocking.teeth 1M Sr.C ' |
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connect or . the gOEY 9YRIIME i FOReReRSe %ﬁh,e ex‘l"@u’ﬁaares% & etlar?g}B spénsi ng
a vessel 5eniby, i @uti'dlibekivg strictare e f&aed olwerviertbyeads p@genki»g teethh ?he he
exterior S?%s%?gl% Jig ¥h%%‘féﬁ is Lcﬁéweﬁ%g RE meticioY fie CRERORABINhe bb bilbsdqhungdi ng
on an inte surtrace the cap D. The vessel 51% feat yres an .array
of | ocki ngutserewtd, e dmking b ayp dgethon thegeseclopet RO TR d31§,t03$e PHE Heck
512, and aRei EGLhiRr rﬁzﬁfﬁg #eat UKeCintel fhes b hest itypp Eertusu foblmahe ¢ap to e
vicinity of the neck 512 for preventing m s-connection of a

di spensi ngv&#hnect or to the vessel . 1002731The cap D features |ocking
tabs E on gookTsper Thoeabicambeokmoved whepneesRaey hyajstranoning e ey ripg £ iBwo or

gﬁg?hgfr'%%%%%hl%g%r%gg?gggégfﬁ%ﬂgggﬁ %ﬂ&%g&t%nSﬂ?gﬂﬂﬁaﬁamkhhﬁ&nlohe
neck when strewdsig g be inserted into slots B in the con% ring A, ahPhe coedte rin(g) rt'hel;\ Qﬁl !yeessel
prided off. Once the code ring is removed, the locking tabs can be moved away from the
locking teeth on the vessel, following which the cap is easily unscrewed, Since the code ring
then is no longer attached to the cap, it cannot be reused on another vessel.
[00276] The mis-connection interference feature H is located on the top surface of the
vesse! 510 and projects upwardly from such surface, This interference featurs is located so
that a smart probe assembly will not be contacted when the probe assembly is installed, but
the interference feature will otherwise interfere with an incorrect connector during attempted
installation thereof.
[00277]  The features of the fluid storage and dispensing assembly of FIG. 44 permit the
cap and vessel to the assembled in a ready manner, but prevents them from being
disassembled by normal means. The illustrated arrangement permits removal of the cap by a
common tool, viz,, a flat blade screwdriver, and the process of removal renders the cap
unsuitable for further use. The vessel comnector interference feature prevents an incorrect
commector 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 {luid
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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bei ng screwed on, but grab or "bite" into the |ocking teeth when
attenpt is made to unscrew the cap. The cap preferably is made of a
flexible material of construction, such as for exanple polyethyl ene,

pol ypr opyl

ene, polytetrafluoroethylene, or the like. [002741The

| ocking tabs on the cap are pushed in or activated by a ring
C of the upper code ring A In consequence of the flexible
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whereby the cap threading is destroyed when the cap is removed from the vessel,

[60282]  Additional aspects of the invention relating to cap modification to prevent
removal and/or reuse of the cap include the following: provision of caps with clips that
require a tool to press them into position, wherein the cap when the clip is pressed into
position is able to be instalied or removed in a ready manner; provision of pins holding the
cap in place, with a removal tool being adapted to which the pins out of the position securing
the cap; provision of a screw-on cap with pressed-in pins to prevent unscrewing of the cap,
wherein the pins can only be removed with a special tool in order fo unscrew the cap;
provision of a screw-on cap with anti-rotation lock, wherein the code ring must be remaoved to
unlock the cap, and wherein the like includes pins that must be puiled up or tabs that must be
squeezed together to release the lock; provision of a screw-on cap with an anti-rotation lock,
in which the code ring must be removed to unlock the cap, wherein the anti-rotation lock is a
ratchet type, with teeth on the cap and teeth on the vessel, whereby high torque is required fo
remove the cap, using a special tool; use of a code ring torque tool having grab features are
morque on" only, i.e., the tool grab features will not grab when attempting to unscrew the cap,
so that a code ring must he 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 facilify,

wherein interference between the vessel features and the cap retains the cap in position, so
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[002771The 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 bei ng di sassenbl ed by normal neans. The
illustrated arrangenent permts renoval of the cap by a commn tool,
viz., a flat blade screwdriver, and the process of renoval renders
the cap unsuitable for further use. The vessel connector interference
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vessel . (0thotApeigep isrempyakleo °g8iqt\/eéw'sa “tc%‘:ééngz%%gﬁggtgg&ep ri ng

assembly 53ps ¢ff the Foemdd avdasl ofsmmaa,gse tigeh phrickif slp@ﬁsuemgnwdk%‘gfésew&m ben
FIG 44. The ass eg% sk{emap‘t%& fe?hctangar 9&9 qB?QVqS&OH Gf ﬁ%aﬁ @(H\Q(l‘l@gd HﬂdtahartgﬁlﬁsoC ap

D, and wit F"°he €0\ ensi on "C cl rcumscr i bi ng b
[ 00279] FI Gthati@p |r@nceza!tﬂdi9r§ @mﬁmedWS\FP it @F cqprll é‘atpw‘%ifﬁ&' EBB@’SP?"E" probe

assenbly 5 %%inpimmen b ok &Ig%ageutaﬂ @hedhs&nans b figeksagobs A

FIG 44. Th d
ring ext en§?4§ﬁ‘\‘/‘l€%\ﬁ%\ﬁ?ﬁ ?%’}Qg’ﬁée ‘ﬁs&ﬁ‘sﬁrﬁggf ’Eein%ed ?Vgsg%nﬁﬁp'g F !mrkd; Q&urﬁ hll% =0t

assenbl y. [ORARNIByhénie disperan prebasin temerdiibricption p{iBe veasel wigh 2 @ﬁ@e 3‘étp is
remvab e LLAMI fe kEAS fluclie B AASH oAt oy 1bHdyo, QLA Ratuhpuaks off
e

possi bi I|t)5“aels erious reuse of g and keycodin
structure endsbacesestipiged tngbytap iepewssang tegrp digr cgndd Eﬁsssf‘ﬁ’ \EIEREREr i s

achi eved angtfat o S vAARAELI@Rs Qft [RR thaappr pisitibmorethel veméarsi stidp

connector is avoided. 1002811C her a i ng
to def or matdP¥m CORMRENER: AN L Feﬁﬁ%‘?aﬁﬁ 0 mStal(ﬁnedé%Eﬁlje%or theqrihetrf%%?se of

prevent i ng remaved faficatianst a @p with @ briltiredye veldase sV IRERPE R leas dye
variously iayo ltl'ié%ap r%%rﬁ é@r?atﬁ-ﬁ&%n‘%% cEﬁ)QttiﬁTQdecbﬁkﬁJ@@e &dgahat tbuhksmpmt ear

the area above arrange

attenpt ed rieneghpt fb? "%Pﬂé" berf‘%l‘ﬁsf‘%s Ying i 8%1 gso i'ﬁof’é"rglf3 F}cﬁc Slq(s)eﬁ i)

t hr eads; vg;a,,{;yl@@ redRAfeqidiay idérifiedioh RFID)isegrsakeiofit dhive inodsibs vaiet h a
detent stop, ,whereby ofe PSS enid bidpelaRF ShesWkERg t he
cap is renf¥ gm‘]c@’c’r”e\?\rﬁ%ﬂﬁ"%"a&@qﬁ tﬁﬁgkﬁa{ Fot & on frg‘laibta ures that
prevent theszpap from bei ng unscrewed, such as arrangenents in which
the cap has G&SBFarF[@EQ@-ﬁQ@d‘;@addﬁ@ndl iy Aol dbainbly Srobe tneatopehntiogiments

, whi ¢ th N
gﬂlslclr ﬁ‘é\‘ 29 v‘é”:*{]q %Wt“{“eé*}vmﬁég Ern?'plir% gr %nén[en? A qgrgctegrtc?ﬁmﬁt@t@ r% 5]%\4 eFbudy

di ng;
helical *readidgs fiolmathe Uik stemed Pradistepsng, pqck?@?reocltﬂﬁ?f@aﬁi’we? WE’?

under goes d q}ﬂw LBcABP of S0-108TPaNRIE of ARd 1 Bifeadinog! ofitht he
cap which |§£e§%g&tl ona %oébﬁ% v o

| ar e fea W.es. 9 ssel
neck at a cerelfi esa?mb};uﬁm dr ?“&E’i"F"r t slrh %'ys e remoneh J&%YO% aF
destroyed wWaghmfoltgbicap awswarr.emamabpéramneqmmgﬁees@mamer[t@@2@33] ingag gﬁ“@)nal
aspects of t yent ciatd i E&hdﬂi&@hé@ﬁb
r enoval and?"gﬁ" S%ﬁ%‘?"“&%%&ﬂ'e@ung%H%fgﬁiggggmgmg i g! “H’? P @ enln of
caps With chssqublst vt the eapérinee %ev@aphfﬂaﬁfﬂv’é@wﬁ@ﬁqe "od‘% T‘P’.“ ac
wherei n t hegcap. Waghsd ke c&ls;lgagel StiP e I6RRlg icAlps o8 ibtandllyi depriskd Bo be

install ed or renoved i n a n rOVI I t he
cap in pl ac8eerafr ef oftep SiHiE6 I”“‘ct%"(?%r%@ ?Dniamg a msoac&%& G%M%Bﬁiﬂ%ﬂgt% Elg out

of the posi tdig SaasHiangndttbeenctally dqpressed.s Temprolfe aseablies\pf SH% 4F @\Pff'h
pressed-in pins n NGrObroliie o6 ARpondMIRNR itRpoRE PoBS
can only beg?s%dt% Hm%i{ﬁptsusﬂ Cgﬁcgﬁe C Br|0ni o?deir%mt‘o ungcr?aw the cap;
provi si on obssemidicremorabn cap with antl -rot ation lock, wherein the code
ri ng nust b(ﬁ) b vets.ta ynl ;%;bech#bev:&alaf a abigheatdredseiof atdi@edsmk@ssgrnw,udes

that must t
el case t ho SHerEs GIOPSTHREGE™ 57 BB AARBN (i soREr aR e e et o

| ock, in whipgdy 559&3 Witkhels tdupigd mmgonbmmalbr:hnpeﬂian@e 56| iwerronpgeted @it cams
wherein the lsﬁé‘ t'ﬁlt L O S50k s inBurh E&a@ﬂﬁfh pbﬁ%mp%éZ%& ﬂﬂt’&i oéUﬂ tiehe

cap and tee e vessel, wher eby torgug Eere(ﬁm r.ed i
renove the qaafptclmns:sﬁrg regnoypl@f the pongesist fmﬂ C¥ 554 Vagdee hap @'St"bar‘ﬁﬂga Pool

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,

46



that the cap is renmovable only with a tool or otherw se by prying it
of f, and renoval of the cap rips off the fornmed areas of the cap, so
that part of the cap renmains on the vessel and can be renoved with a
special tool or vertical tear tab; provision of a cap constructed and
arranged so that cap renoval *alters the code ring so that the cap
will not work with the dispense probe again; provision of a code ring
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evi dence mh%!d%%en aRenkeONshEE BN Qﬁlert‘ c&dpc@mfart‘ &Gpmemyamld!erwt!iletiwg‘aarﬂ pip

ftFID) integrat dCII‘CUI S C in
((:onj unzztl orfeW"’f% ﬁﬁﬁ'?“?‘if?“lﬁ B’(?fcta a“d s?lcé o C(rg'é%'e% gb]éeﬁqg%g%{rﬁglf o@pmer om

swi t chi ng oepial pbﬂmﬁse]rﬂbm, tmﬁ’m@&i’smwﬁ?&hﬂél@ thereams @Epias gandly to its
assenbl y prohe, g%&?%%%c%acﬁm?&ﬂé PR b Ema B&hﬁ% i@ bt O, opbratw inglodved

i nproved ergon haracter to faC|I|t r

connect or ftp eercenate fyllyjoq sgretag "'&’f"?ﬂmﬁf W%P%ga%a‘éﬁ‘é’“te‘m‘t%eﬁgﬁ?‘} y
enpl oyed probang®ms gt claaps eme Eenjog plelntghaehcapp thecsatriector tgfsePZl@tBSU*Dm
pounds of f%e to ef fect renoval of the probe assenbly fromthe
cont ai ner. onom cs of the ‘renpval operatiqgn are unconfortable

and awkwar dio928f1 tlﬁaeh obbe eamsrin thiscspdimeng hasiie 2 SRATIlE WEY? PRYBEHE i n
one hand wh! gandib fiebd mﬁﬁuusﬁeyeoﬁzm siabeprothasTdnoitst clpinis inatlpg et hsnf t he

| ocking. cl agpe. and, :f('gﬂ%@ B RRS A AL Pl SRR 8L ARG, 0

unl at chi ng ‘6% 5 e nor e fact that the
| ocks do nomaydies€agyagabletpe that difectvely kiayeg the hazis & th%t‘lFé“"Bé@‘ﬁ“ fogitipry, 1n

depressed. efal%%{ FoIay Ehe@mle%&@ﬁad%tvwm{p@wmg@msﬁu kdty ofc@ndtienove a

robe asse t hat the | ockj a n e
1P ully depr e@@é@f Tﬁ'@ 3 (‘J"‘o@“%’s@ﬁgﬁ?"f'é"s‘”ﬂﬁl Hﬂ %ggjgé?g#g?’d‘g%feg"n@g to

mnimze sugbheqia ftsf m@ubﬁds@ﬁdmg}mdmmbmd digh aspeertgcﬂwémvﬁ:%!ﬁl 97=|Sh<i)’f‘@ﬁ/
pr obe gggx s SRl NORREA Bl b BupRast 1 ve view of a

connect or s ensi ng as ., "according to ang p@g
embodi ment {#028he irm/@mlfw\on of e @@ﬁ‘ﬁé‘éﬁﬁ?m%ﬁmf‘?‘ﬂf’i‘ shewa P08 Het o

body 552 t o449\ &l Iv&e&Qumneﬂlasasb Qﬁﬁ@dﬂdﬁlw@ﬁi fhy caisaqpe @ivhionkolips 1 feuce

interconnectéd Wi th cans n

coact with Pietot S‘E‘P ésrfﬁé’mé’ ga?ﬂ‘ag’%‘%%i‘%’% t(r)ac% me%mg 3 @%‘? c!@{ﬂ& éoqtawﬁé

renoval of bdaleoeﬁmgnmﬁecmﬁsnmntnha faapn%wﬂwhwiv ?VP?é-Wrﬁ‘aWéﬂ Céatlnss gy by

vertically qg,i,gc%tt epcm d %anpst&tﬁm'b@z{rﬁg Surfabis, fe.lmpsamelpa@&s Bmha
e

cl osed condi'dn Isinits 05|t|orl1I rﬁl Y
shown in FI @ovigigns sw@*zssfnwwaﬂhét BRED FHE © F‘F.‘é hé“f‘i‘mﬁe‘ fda "'ase‘é by
a return spgﬁl{;gg‘(dg@gnshom) in the connector body, to a handl e down
position. The handl funct i n
when the ha#f##is fqﬁ 4? He? ffﬁntm@ﬁtﬂ‘ ES'nw O?gaonﬁ?coog .5§Q°’141‘ﬁ??|5’%9’§§%8‘§1@§al
enhanced haagb®ifer yehmothal enpodippit efithainekntion i hisembaiinght, propeworpigally

separate the conne r.fr. &Blﬁh ha%dBS§ Gét&'l od.
[002861The ﬁ%ﬁﬁeg g%%w?%‘toé ae%h ?M%to%&d? SO EE had dhe FiGdtaky

cam surfaces cl oge qgﬁ Its g@t
axis. As t hewhadtedinaelition tothe ceedtor dad% tde spdiet Frgnestes i Ff‘agﬂér?g
574 to the pivot clamps 576 and 578. The connector body 570 is mounted on cap 532

coupled in torn fo vessel 580.
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1002901FI G 49 is a front elevation view of a connector 568 of a

di spensi ng assenbly, according to yet another enbodi nent of the
invention. In this enbodi nent, an ergononically enhanced handl e 569
is nounted on a connector body 570 so that the handle is pivotally
novable in relation to the connector body. The handle is connected

wi th linkages 572 and 574 to the pivot clanps 576 and 578. The
connector body 570 is nouyn n.cap 582, coupl.ed e
580. ( 00208BFhe Mg g %EC?lf‘P ahinggma 5 a“%“‘a“’d %” o & Welhn tggc}f AU

a return sgpbiviland peh of fatorey, anmmmshm®Mme@aﬁm$@§Smﬁﬁ@“ﬁﬁﬁﬁpgmmﬁ th|s

arrangenen Serves Cc t ~ Ryl ghidng an
ergongm o afhfeyaté hes,” Rrot}gln%éﬂ L ﬁanl Qﬂﬁﬁ&@%@rﬂ@r kR &Kh@ grﬂfp ¥ g

nua grippi n (g ﬁ)ﬁ }catﬁ]qn of
force to smavaapeﬂftﬁmef@éﬂﬁﬁe‘eﬂ@@‘F‘F%ﬁPﬁé“ecPB‘m‘%”ﬁ 42 e SR Y t he
l'i nkages lt lﬁaﬁa@&& botRcRor sam oﬁ%fml @g mp uﬁlhleﬁkfp‘ivoiaﬁﬁtrmleisd upis dele theand| e
is pivotally translated up S Ryt
clanps to HM3&HeHvHIS P'“E}ndaé‘?s\ﬁglaf‘ e" ?’sglﬁléﬁq‘fs? ﬁnaaq{agsmﬁéz;ﬁoé novenent
to the pushqoaa‘gﬁenﬂ‘teaf‘epushsffﬁ{a@ﬂeng] Thus as the handle is rotated from

a hori zont @gaﬁﬂéh tuQ gtea f%ﬁratnoﬁednkavstm@adbm am&iciuyon
the Iinkages ata edtot le rotate the vertic

| i nkages t @pﬂfeaﬂ&eas@ﬂlohéhﬂai“\k@ﬁes é‘lfaak‘Fﬂs‘f“ ﬂ’F’d%'H“eo"f’tPteﬁ@avfﬁ?‘ggat?hﬁlnﬁ % op of
the |atch LhQkAGESvATBIRpS: PAEHAEE felbintdin tHaopCifithe BB linksgestiimbe vatari with|

| at ch Ilnkages contln e tq te, . the ey ") L8 the
cont ai ner &etaeAty, 4 %ﬁ‘f v W’E??igcl’éﬂﬁ OXt' g% ookl 6'%2@5? Thi cg'p
arrangerrentcozftﬁﬁhuateABheﬁthtffcmecpelm@tftoréﬁeqbar atl on by breaki ng the static

friction 0];]; ngﬁ O*Irhisqg'ar%grﬁénﬁedtmgyth@ﬁrc& bﬁeﬁa@iﬁﬂﬁ@ﬂ%’ak;ﬂ@hﬁﬁtﬁhc(ﬂiﬂlm of
reduci ng the

stance | ef or.e ng
drag. The pha/@ting F%ﬁp‘“‘ﬂ’r‘ﬂ%&‘k‘?%@e"?"é5‘?"(?‘%“31’“%’?‘? tlh%t‘rj'rﬁ g“r‘f'e ét‘rerrgursfg aQ'fléd
the oper at Qpfotelt i Q8O Olrirgtdengl Thd pivoodlarsepdacking fogure hithig @m%teatraﬂows

nmbly f th t nector ST,
ol anps, ” TheRie § REerrEs il AP poch *f*cﬁig&ﬁ""“g"“‘m“*‘wéssary

separati on vﬁltiapuieffor\‘/‘h@n%mf@lt%‘@éldﬁ‘f‘ﬂﬁeT‘I"Fdﬁéﬂl agfjitpips tL%‘F%f’P’ép‘{]‘ﬁ%(%&ﬁ
arc of 40-6f, etssqryasepaka%mdaeomerp@&h&a 68 hartdfe vantatmhmﬁghanmwﬂ%ﬂaﬁo
spring. 00294]FI.G  50..is ﬁ c%%?orslén\éfes yigew of the connector of FIG

49, wher ei i ‘Hickedsy ‘f°§m%’78¥r%° P B o Fedpondi ngl y _number ed. i
1002951F| G [0@b4)i s BIGsble ebespattive wiev | obvhecionciehpifdbt B Wergm Gl g
di spensi ng 3sseRblYorARmh@hd mgnbre@dyet anot her enbod| ment of the

invention, 1n a first position of the andle h is
nount ed on BEkct BF- B‘gﬁya FEEpEn YEN A é‘cfc’we?t?{ nge%‘g’% %d%?e?%

608 that ar @cdrmhgfoc}aﬂmmaxeﬂammm of Geprvertivs, yae St moaw oftthe headle 9%:-:
shown in Fi 'E% ma%ﬁz é’d% i gunte-ﬁmﬁ ?ﬁ%&&%ﬁy 52N SouPBK Rt R A6dondatyt Jamé he

top of the assi st In se aratln he conne r,.as |y
from the coéiBahanere nmcopmteﬁaﬁmlm %ctwa&daﬁfw e Jhorp ﬂ‘b“ghg *gsaﬁ‘?s ‘?%E
1002961The agdiLh, Qafmstnlihﬁe L@Eagaem&aﬁ@mﬁlaf e pensimendril al;sisémcsamhnmfht hi s
enbodi nent reduce t ) a tatic
friction of C‘I"FFétOOaSF‘i“fJ?Q’ §°é‘h 5% gf‘\ﬁ'gaéﬁ' ﬁ"ﬁnggésoryﬁ%tg%?%iﬁ&g%éﬁ%ﬁgécap, and
transl at i ngjoudss] cometiton ftiwdargd serontdnepusigtt He gamsi ihisembodiment ke
that it ”“S@E%?jr%“' %?%?ﬁ%%fb%mdgsthé Isfae @:fcn{;h bi 1he cﬁﬂ@gseambem@aﬂmect or
€

is the unlo rom handl e rotate

vertical posimhgchn; andthgjcay, and gg}s@wﬁ th%‘fyp?eﬁtgr ‘fpﬂa‘fjﬁ'ethffélﬁdf ctp%t[hﬁ ?Iﬁt&ﬂ@? he
handl e to tfg i ﬂ%ﬁ@ﬁn@& &r&d 0 12061 O-Himragh dhe échexcloeis deenlpeked Bomtic ed.

The |arge secondar,{? J@ﬂﬁm mtgﬁfﬁ%a ﬁ(veg,cgi d;Bs] 0 9@ oA spgifn% iRl h:ﬁ’lﬂle

agai nst t hecapoMtea he cont al nér out of the
connector. RARIK Finfe t&ﬂ;ell@nmdwaﬁmgwbmmm thy jhendlegs relaseedc JAR BEEOr

600 of FIG sgsclmidary pus% 3T Hﬂls 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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vertical position of the handle. In this position, the push off cam
608 bears against the top surface of the container 604, to provide
the push off action for disengagenent of the connector fromthe cap
and associ ated container. [00298]FIG 53 is a side elevation view of
the connector 600 of FIG 51, in a third position of the handl e 606.
In this position, the pivot clanp 610 is shown. Thus, novenent of the
handl e upwardly to a vertical, positipon f kSef e L he
pi vot cl anﬁ@“?r%ﬁﬁet ﬁoé’¥aé‘§bfs&g>}° ac Vfd(%r%%o?“%{l ﬁ?%??ﬂgcr?;c&ggggn%% {/{\tthci’f?ée t he
secondary @amstochgaiecaplasd ssachird eontsinet he cont ai ner and provi de the

push off/ bREIAHEIE s AGHd ABvatidPA29 A b Gonradtor 690 @A FRX [3h Omeihird ew of
a

a portion of - i spense connector  accordin ta & furt h?%%”&%@%&p‘fm
of the i nvessitibmef thetaedieifasy dndis redinrett BiYotehmp Al %S dBBaT HEHTYPRET udes
a handl e AytiAtandiSuarnt ©4d vorics paiiRe bifnisiBeghgege ofithe pive chmpaféted t o
camF by fastener C. The handl e is bi 9 neAYas REgEt i on
by "handl et'f &Py yna“t‘?‘b?fjs%ﬁe e PR G Vf’ge &?3%{) lIic%B’Iacta QBX\@% erconnects t he
handl e A aautatnend pravife thdpush pif\dstngadempm actOtar e provi ded at each of

the sides {%ﬁgre ﬁ@jﬂ@gtaggxgﬂdag&iﬁggo& poAtte of @ BMRndeRolntiahe@Rthatinb at ch
t he connector tromthe

) cap,on the fluid storage and di '

cont ai ner . fuptheyzpbydiment ofhe 1n§enaor§§‘%cihfpﬁlilsg&0n§f)c i ’svef"g%ﬁ‘g%p%‘lﬂg%ﬁﬁect or
700 of a dispeRAShde usedi] ywnmcoolotsingd td iyatthchad foyan Réy fastetsodi Thent  of
the inventjion, .The connector 7 i s f  phdeBI S
coupl ed a llar?aﬁdﬁbéas?dgr?ﬁ? AV 187 e?gﬁgﬁgé}lﬁﬁ'ﬁll&gb’gn%}sg’nﬁgi‘%@dw Pk nkage
C. Each mainteranicste tHeihpidiegh a@! the sammFin Ebe bt plames G gie prayided ‘I‘té%\‘%l?f de3 py

means of V@iﬁésioﬁﬁi\!z cdnBle &P hdiksinK BORd Forve RtcPuERnIGEH the embastoefrEn B dap on
vertical latch |inkage E are conhected to the lock arnms G which

. g
engaged t héhedlid steragedfd dPessite WP RY* i ng H secured thereto. [003011FI G
56 is an agmeapl edipas spedhplified satniwiew of heoncaoion dtabp digpeniiegssemlly wit h

oot e OB id 12 invemdon Dehe WnriebtbriDh fnoliged a haiald Wi t h
oot her Ry bt Bl GFulo aithon et

5. 56.bej ng numher ed
cor r espondiArigt yhigh is poupled phardly 'iﬁt“ffﬁ@’%%ﬁép‘f"@%ﬂﬁég’a{égweﬁ@k?grqhg%cthor of
FIG 55. [ QR30RL heafeatsiomfictednd agdshanitferes DOF ntelrs opvestiahiatch inkesst i on
are nore fylly sh r t ' QR e 1168k takniXOG,
exanpl es. | Oéﬁff%% %releg ?@8‘%&3?‘&%@& e%sértg\t%&nﬁ%gadet erm ne the
ef fi cacy ofwhizhprsegedtheaan F bavingacedingrise Hopryted fdeect nonitoring in
pressure- rrg@bg_a{;ed Fith 4860 5 Bferfied’ Jettpedtifervaen of thé tnechasLBIGE 5ijivdth 2

storage an I spensi ng system of, .a ner a e ! i
connect i on SAFEHTFIE 1309k Sheek " %IS' &gfbée’r“ﬁi'{}luéttr - é“@“ff.’"@‘gﬁ‘ﬂ’?‘t g&% hi
speci fic | icomponbassedit. séibding tiontmd cerresboningewig raweqs tckaigae fegiures of

di spensi ng t%hc%;tm%&grsgf%#? gs part of a dispense train including a
downst r eam ai Spenser havi

ving a process filter, upstream trélq{es%.n@s
used in sudf3e8nt e feapms apd pianEESHASET REIFMGTMERINSET mOF SRS o
process equbRERio thd@hovify madattingethpibb.t h a fluid-utilizing tool to

supply fl ui toﬁ tgze %—ﬁml In a predeterm ned anount or at a
pr edet er m Bovlat X4 P& " downst r eam di spenser made for exanpl e include

a final dispesosle phitestwae .ty deeroipthe effisdcnple RresBEs FdyCer fo empty detect
flow metering.devicercl - S6hRdd digk@fk OF MuRCRRT & ¥iae based Meid| swe andspr ay
head, nozzl'e, etC. o . .

dispensing system of a general type as described in connection with FIG. 3 hereof, fo
determine the suitability of a specific finer-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 fiuid-utilizing tool to supply fluid to the

too! in a predetermined amount or at a predetermined rate. The downstream dispenser made

for example include a final dispense pump, e.g, & compressible tube pump, or 4 flow-

metering device, injector, ejector, compressor, the lower, spray head, nozzle, efc,
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[ 003051The di spensing operation in this application nust supply the
requi red photoresist flow through the process filter and into the
downstream di spenser, while nmaintaining a positive downstream

di spenser suction pressure and a consistent dispense profile at

end- of di spense (EOD), and chemical utilization desirably on the order
of 99.75% The l'i ner utilized in the fluid storage and di spensing
system was_4 vol une, t ion
of chemi cai%?foéhw Jﬂ?fcfhszﬁer}sg@ " 5131)8 p?ca%lg‘{ ,H.SSP&@%?%EE[{P#A ﬁﬁ%’th%?&t hat
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f l e 307
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each viscosity being tested. Propyl ene glycol was bl ended to the
required Vi(ﬁﬁ%f' t 'A%ykr@% [ane@t bE ek (@2 Fm) AN d e leas tThOBigbends Of

t he di spense hree System pressures e dispense profile
nmass or redoiveews: T dFRpENYEh 56F‘é’§%5ur]g ?%ﬁég é‘é”tensﬁtp“m Sg%l" ,Str&

ment i oned, gwhida, inh& digShse Bt REcld eﬁsp& weatench rfretd bive pdi Bipens dht é”‘{e' qui d
pressure MSSSB@ (()«%F %Hhesl;nﬁawtehscp 9 ungls;BEs?r%sMiE for BAfpIE %om’{}ﬁ

pressure c8f I'Spensi ng “oper at | on coul
exanpl e empiod§nia a hspéwseosptpwbeﬁptbfobﬁe g ﬁm 'g 3.39c202nd &9 srntiRRfse, d’r‘it”
pressure Oftwdo % hg&.is Qf e&g@%&wetng&esﬁgc i%ﬂjy@ﬁé glydo @as hiialiia ke ca@inddc al

Wwas neasure I her rermva

measur emenviscopes: sglig tesfliguigy SRy gﬁq%sbg"g 6"1103 %g%p egsseétg?e% 3%@93 Wt hat

whi ch woul dichgwittstheldisgense peditetasgortrapolded. Slike Hisiiehrifte presiesyvas fet & psig,

di spense pr Of | lti%aegig $in 4R ﬁeib%dt%ﬂlgﬁafte'd Qfhen 0 (élsﬁéﬁ.rxeu@lhqﬂa I l‘ehsﬁﬁtwaﬁ n.prior

to the onsét ™ ense profi ecay determ ned ggg was al so
an obj ect i \Pegoﬁuthﬁlsﬁﬂlsegtpwﬁ%maﬂlﬂﬁ EF\W’@%TPFP[?FS@WF“H'?? Yfé'“gnf“ ﬁf“e"a{‘%ﬁg
prevent neg,aérhﬂbﬁ cAMMBSEERATEHPISDEdS e SaGle ofl 0psig sEirteminafiingrrswees
expected to ad to dissolved gas liberation and m cro-bubbling, wth
di spense pr”&‘??ség decay. Based on the photoresist viscosity, fjlter

sel ection 40M808] ovifier eacktest e fepiduahehertical yengeasyreddy 3, fm?ftfﬁfWé(%‘ aag i ed

that the drh%@ze%@%%eﬁsu%@n@%ﬁ%sﬂ%%@ign&fﬁ%ﬁw£pmlubdelh)&tlﬁe'lvlﬁcﬁ ed

f t fil | ¢
p?resgﬁr Iersmnv]yog.l;d\sﬁgsgge gt@:gtqeohgi?: tﬂ}? e z{ 4 {l;fu%n ense licﬁ%ﬁlg srlgn!%enéeeﬁgﬁéys em

det ect pr essd scuat witivmidn préor tothednget b’eilap@remrpﬁlp éqgay deeoidiThe test

appar at us, [ng} ddig L,Qna{;}ooant ,%ct l-,.fihis@&{fot;ﬁae%fm&k&%preggaelwg.edmt
di spenS| ng (6] Cl rcul

I'sc arlngtoa 9%%1;1?04) lve flow
circuitry wnegabiveifospefsan d&?P"Eﬁﬁ‘@@?q REespiza high 86"’6%93 EHOEHE &P
4210 0- 30 Pk@tidNOind ﬂ:c?cDiQxbahg,r &&Erd;ee&n&e phfilendebay. dBambtoerthe ehnt:p#seu

Val ve. t ho UrCRE LT BHER PR h ot pis R U S

| waki  Tube-présag adPBSHL GEHB PRRAR 50@@@%9@%@ qptismsn dﬁ?ﬁnw@ iosd
303- 050A5V tglh%{gp %ysrgf ?ﬁ% leéfé sgtr%5it h&%ﬂpe@&ﬁhﬁh&%§h@n€ﬁbaﬁé\gb'r

val ve, and a g g in series. The dispense
line was a W?@W‘i’?@ﬁtﬂﬁﬁﬂé’?%@“ﬁrﬁgﬁ Hetifid with a 0.125 inch PEA

t ube bei ng @mbpyemeb@hv\q@ﬂaﬁ@emf additibn \t@lth/eetlamdmar&@@dgoaslmad, gncluded
100311] After, m xi St. ¢ | y
was measur eﬂs%’esf“g%gwﬁgﬁ“r'?ynﬂ“gﬁ%m% gsagfsfjb gm ?ﬁﬁgh{’ mr&j{&ﬁg}ré l-eZdr?]sg%(]i ter
the test asandinsgenkRa midbblyenEntegTinmodeb 4310 AG0 boglder, 420G e 8V hoi se
nom nal vi sgo ame%r ¢ Q; dedr%?ht Le@.%fdrﬁg 119@anBﬁun§3é§tsﬁm L@%Las‘otr fanilaVWOFA est

repetitions™t ure was conti nued Wltht(& J $lLies

after rebl evmﬂen@e Wﬁw%%whéhwa‘{t REMs Hltre lﬁi%r atp [m’g ﬁ&’ regm
PDS-105HB-EPW2 5 mL dispense pump, an Omega PX 303-050A5V 0-50 psia Pder, a
Nupro 0.25 inch stainless steel ACV valve, and a CKD 0.25 inch PFA AQV valve, in series.
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gl ycol and 10% water solution will provide a viscosity of about 32

centipoise. 3600 nL of Sierra brand propyl ene glycol antifreeze was

m xed with 400 nL of water, and the viscosity was neasured by a

Col e- Farmer spinning disk viscosineter. The viscosity was neasured at

recorded at 23C. as 25 centipoise. 400 nL of the solution were

i ntroduced by funnel to a4 L liner. A smart cap was coupled with the

liner and the liner then was connected to a di S belnbe

test appar Hegipens; Bresi F?i\éﬁa“’%ﬁw Q.Ee %ﬂetﬁgfuge‘v‘g/gﬁggggﬁgg @%F ehE

di spense pgdphgedtatwept s Bnat vavieag! GP0 g4velel i ner. 3500 inL of liquid was

si mul taneo di k@!ﬁ&&]& rES&E Qher BRIk %as(u\ebmahe
Biﬁ%]é{ iﬁeﬂ nggtf41ﬁ19 3 It , vigBHg!

enabl ed se ion nting fromthe | [éfgw d '1%5 an
di spensed, pmnathhteet\)@ﬂé inie:the ligsr andealter- thedpd 2HERHED HEE L o ‘Bltef BF&" and
the filter atvtﬁggﬂ @éﬁtlﬁ(m% noMinal Vo2 thShbstniatinpadn MEAystkal, wabsfteatv e

system control,k boar started. Th 50 e was
| ogged. Theptiiens Hg §“’F?§¢'ﬁ"| WatRY "\'Kﬁieﬁ%} h‘e ogn é‘gcrolggsfesrm Pﬁflrgjlil pgirchzssure

transducer pfoaﬂﬁ:hezd:s he3sams ity all Tivg PEABE ¢hycfnl!qunstwa§efcﬂ“b§>é&'e H& t he

i ner taken a i ner was renoved and the contents were
tlo tSB%e \ii &
measur ed ai“"t‘:%i T he g

er was cut_and the remgini ng L0 % ,ene L%hycol
was renove®o3di n@SMﬂmﬁ@de“Bébfﬁfﬂé‘s%?ﬁa’géaﬂ’Pé*rwaé FREpELEE ¢RI T 500
nL di spense&fi fahdlﬁm w%ssoﬁiﬁﬁ&”m%gfd?h vtsecsm;o:fsi abyut a7 cbnhmer 308 nlog
cent i poi se “at ned_ for er
b awic Qrﬂl\yl\?eélg gl?'?cﬁ Antifresse was Iﬁlxgch \Gitl Ao 3L Jf%}er, afd ﬂﬂ@Wscloh{}

t hen was fiSieFadr 0Cess was re
[ 00313] FI Gwabihedstredbygs Gple-Pafrepspoisg diek VinqS“p%fPfg T*‘%l%‘scas‘?yd’i‘?ét”ie‘ﬁﬁwé)Ft tinme

(time of daé/ L:’deéﬂ% A9 ﬁ:hgénﬂ{ofsg SAS1 OdF tﬂeh&u@n%@ﬁﬁﬂu&eﬂ BiHfusine( @uardv e

A), the presSsure of the pressuri zi
downst reamidll@peﬁs%?aftp“raéé’éaﬁﬁ%up E!dY‘R‘?gh“C?"eé% {%?& fthen; wa? con%&éd i

cunul ati ve glpsiae p,seamh Ukt 2ppasir clsatizing eir st 40 emg c‘m \9@“@}65 tp de
representatjve Ru e Washidfntomty Hpbial
during a ti “f}ee‘i’rnbecforo‘:”rr esiu§§§§§ﬂ6%&ﬁ1n91f :1%&6% %ﬁaﬁooeﬂ I%I ) c%@l i}
graph of prisssshrtle reseryolp s¢paratopéehichreiabied pEprAPR apg YREINE] ﬁ@g jqu
Showi ng_t heyeff 935458, @lackiée adbeppRassrd heabipste bauitivs), 4y thet fiter pblss UT €

of the pr essur I ZI %ﬁ%{%ﬁﬁ?ﬂ 'balves %ncl tﬂé sgtelggm%f Eo%%g'lsé&%n&%

pressure ( B tive dispense
|iquid neastst e@b L of the dsmsaeena(sdqssaﬁe Tr_by testaprpd trRiated ﬂ%ﬂ&rthe(%'éfﬁ{‘%’j“’ brve

(curve B, b9 6 phaRe Saniat iolRed U8 s, At R GOGIk Yo e ot pofise/ 28
centi OI Se, UP time peri od

[003 15] O ortekea v dan cie grer gagisened a‘ﬁ’r* ?‘1°F‘8“‘%j‘éé‘ém“8‘gﬁcﬁ&‘§&gﬂﬁe‘ 0
m nut es befﬁa%etraemamgeprpgn@e el obs dinspdrising (EEMA brferesend m@caﬂfb

20nmL of photore f @ffaﬁa@ fS a
resul t 01P dreRREhs S[Il‘le %Ht? Hi%' dl‘%%gse% \Qa{ssméaglﬂéd i’&pmsﬁbsﬁea e oz

zoom fﬁg éﬂ%ﬁ‘ slt"lovvs
the downstr @atmoctp sqdiéh§ewa5| dﬁtemlé%‘sf&’rtbﬁ @%ﬁ“)bé\l ‘F}W O BdEur e
during this I@dwﬁdc%@w@m a@@wnst ream di spenser in pressure decays

to -4 psig at _final sacea,r d

di speng i ng #6313k nt F'ﬁorz éyfjlgff‘?hfblpggmsg?m thet %rh %38&'%5%%‘&9%%@6@&”’
filter wit hsﬂohing tbquasty efaln dipspehbauid G pethe mwasuarqf ihe Pﬁfﬁ%‘g@%& gs
desirably i F e 15’%,1$Etm!§ndowﬁre8£ Gbents PR (cdRe 91264 TeihtO R Efﬂiuf,nOf

oper ati on. oOWNSt r eam enser_ in ssure is. nmch | ove
and suscept piphuative disgsnied diquid “&@%&FF 6‘?3‘%4%“’?)%? LPEHEERY é'%ross
the filter, .siggesbd &gm;ohgafgg §eifipoidt, idomigy tm@mﬂbemmwnmw@éﬂo be
posi ti oned dovvnst ream r

di spenser i 1984 F%???' ?I%apf‘ ﬁ\%@ﬁfs’lh%hmgpﬁ i %?‘]h@[mﬁ%‘é”ﬁﬁ& Gyt &

aspect relates’to a
connector f g{ow@hgﬁ‘ﬁﬁ @eskuat o%@dt&g@eahwcﬁﬁcmﬁk itheprosaesiaf g, Prosefeiping 8% o

|1 ner - based, pAckAgf ihi n&%o Sfjé}%&w (RS B SaNRI, 10 ghkniGT

devi ce asso erew a_nater

di spensi ng \mmﬂaeive dipansed liguid orerarad st the sealp @Eve hgraés l'élg"dl@g@ ERBI ed

(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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[ 00320] The invention in one enbodi nent provides a connector for a
mat eri al storage and di spensi ng package. The connector includes a
mai n body portion, including a handl e nounted on the main body
portion and pivotally transl atabl e thereon, between an up position,
and a down position. The connector is adapted to be coupled with a
materi al storage and di spensing vessel for closure thereof and

i ncludes a dispensing assenbly for dispensing mater.i al %ﬁﬁ]h g
vessel , an@P0alshr e€Eisar wideusp obdisnguse proslespray atos & BSPd 0 s PHPE S He

handl el an? t@%@:ﬁﬁcﬁf-@ls f‘é"(Eﬁﬁﬁ h@lﬂdﬁ&mtst%o QO‘mIL bfephdomkisipod 2@ B@nnmovafwsevent
removal o e connectoy from mat er i
vessel . A $ebpould baptigted a 2550k &f“ﬁ%‘\%"‘&%‘ i ica doﬁggﬁnf&ﬁﬂug{ @P@E@I’ e5 3
relief devi lsﬁﬂ'sttma mnﬂteam nlispérgechimmobssere) gres PrbovddmpsOPRiS | HITSBFE Joies thihe
handl e is %é)\q rd%gﬁét\@&n? s J;egsbfaﬂ $stng\ﬁﬁhaﬁQ§ '-4tp|sf3 Rt finh{@nphi. Q]hls is

el ement is I'sen to cause essur e

device to welehr mm@tlve@stewhem @S@W‘Er%lcé‘ﬁ'ﬁ"“ﬁﬁ'@gtg’i‘ﬁ'% w'tBﬁHS f@ Mé’% llsne
handl e to %emmpmﬁldown&&@qnaisﬁ&d redipwakicidrive prksiite cb:’dmblg(mﬂétastmn the

t hereafter be| EI e fromthe vessel when the handle is in
the up positfb ab%ﬁgsr %39 BHRAGENEHt of the connector fromthe
vessel is qombéled Tie dowsstreanadisgehrer inptsbsants quick bergrand sysergtia P pikeg A

enmbodi ment _of IS (i Sediifd hBkhePBMbG PrebreQpRIdadet Vel Y
coupl ed wi taheﬁuﬁgﬁﬂa%dsgge}gg%%reag{:&sm ﬁ%w(l)%etlgé end e%he!%%l{’ rThe handl e
h

at its oppdsipesitiossrgiswesiagn pitbehiign Fg- Bélfetdf’ﬁ?fgeagb B the main
body porti qpe3af th&emmummhém&zmm anebimestordoizoditerizhstoragetad

connector includes R icRf PNS
i ncl udes a casgﬁﬁsgigmﬁi‘}e%ea &1 a@ea@qeréga\?\fsdt %a%gég'?%s?gé%d%bﬁgﬁghg%g@Ea{fﬁp

stop el eneribdingBadds agsbeistbritherewifh. el enent s conprises a button that is

spri ng- bi agﬁﬁ}lk]? %f L%&hﬂgm&% heldl Bering Vi heﬂ'ﬁlg Eﬁmmtsedufedtﬂamo is
handl e,

: i'S manua ressib ise from
its | ocki ngd‘i?%'if"fli"b‘ﬁh‘leé’??d’efséé’P’@%ﬁso‘H“?tWagﬁ%éﬁfr'amosagggﬁ P%E&iﬁﬂg dl e.
[ 00323] The GRABEE pRsssunByant mivlt ianyesofe-meidtudispssivn 2bvessel GPW*S to the

el uding &, GONNCC Gfdh PR L4leh, ARRTEHI ik hsaSa hibhPinommiaBigby
adapted for G ot pressuri zing gas i nt%{g’ Ves u SS th\é\ll th
a

t he connectft!wﬂrfc"d ‘Fhe *wFfé@%edrl@"‘?aé‘? Plef PEEVISC pPup c?eﬂ&guaff {"ﬁ

val ve, or O&IQﬁ‘JemB:&%wrcendeabﬂ £5m de visesatdihatselican aaeulmttmlemtcei rmmt t he
vessel assogci ated e.connect o Qnel AEHEL PARnEs kW dr he
handl e of theé“gC‘B?arﬁegé?g E“femb 'R % aj!tn{)}‘a%?(g"eﬂr‘%a&’e the CO%I’II!GC'[OI’ from
the vessel . oth§@B2d)<Tieusst gprageenent in one enbodi ment includes a
slide mi‘nbeL Hﬁf"t irfe |TRRLE dd¥redstsaNS baddtilhue inbaé mmnﬂntlo@dkllmgltpm,sbwtl on

engaged wit handl e, and a, rel ease. The 2
al ter nati velby maisiqened & fenyetes, Peiige? S ﬁtgﬁ)oclﬂgg Y&t \9% @Pac% gat abl e

to cause exiiddhiedtngafic canertot frars iho asseliatadepse! fuile @ﬁg@aﬁéﬁwﬁ“ DRBHE ﬁe
handl e, and, i 5 dd?or LU AESAR GAISE if SHIRAY Bud Tt B8 BiBiiUshan

el enment di sze 3" hand he protrusion el enent may
be construcbbdnaﬂiﬁomﬁPa’ﬁﬁgwdpvk@ﬁﬁéﬁédvﬁnh%%“%P #8%of the handl e,
and the pr o) ol R 781 momamsﬂoemed chyieas foremagfialatomigasiing
spring coupfed wth- ot rusi on e [ r ct
of the i nveAEPdH"g 83 ‘Igés f}l‘f ?n%péﬂcgﬁess i lg %ggﬁg']"@? s‘g‘g&nd?i%nag%%ﬁ
package, CoORMaiit&l daGheamarabeely partiorsdnd piarcfellyaryoslia !?rﬂ@ﬁ@ﬁ hetwoens ap posiiog a
connect or asg‘g%ﬁcrnl Po?q r?b?ﬁ’e cen&%Pls%@ap%tt@bé QepEFReh mfaﬁf‘al@iofhguﬁfﬂ

t hereof . 106 Verial stor age and di spensi ng g.pa %Fa{% X e of
any appropr |dapsa;sm5/p@sel for closure thereof, and includes a. ispensingassembly for dispe smg

material from the vessel, and a pressure relief device operatively coupled with the handle and

adapted when the handle is in the down position to 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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adapted to the end use for which it is to be enployed. For exanple,

t he package may be of a bag-in-drum (BID), bag-in-bottle (BIB), or
otherwi se enploy a liner for holding the material that is ultimately
to be dispensed. The liner may hold, for exanple, a chem cal regent
such as a photoresist material, or other material that is adapted to
be enpl oyed for manufacturing mcroel ectronic device products. In
such adaptation, the material storage and di spensi n% ?aﬁk?ﬂaﬁ ¢an be
coupl ed t o peesserelisheirtice toventthmessalde a Ipient ewits Ang g alidy the handle fo\je, o

end- use nga%ﬁme RhnsRfed mwﬁmﬁsmam& emnédmtthdr@ﬁ&cuamg disampgedild From hl@

specific erial romt e. 7
i lr[:cl udi ng tvpEe! V‘é’%‘ég‘F i&ﬂ@ i} H‘é U ?“ B?%@%se‘gﬁ%? él% &%@%@@é&%@%
vessel, W tke vefiet icpabieiat orcutuathe agbient gleswense port for coupling to

flow ci " CUlY1O" (LA Lnd LRRTPO duct® EhHEloH Lprle@ice Wb HOTY ibpelalietly

di spensed use of sare, connect or
i ncl ude a pp@:@slm@.thggqnglp aheselt of Qﬂposg@)ﬁlﬁs Itlﬁ&o{. OTigﬁvg%iﬁ)ﬁ, at dts opposite e¥1ds

pressuri zedgases xR ﬁ%ﬁﬁstcoﬂﬂﬁ%ﬂ:l&lﬁ nﬁrh tbhyepol-tloﬁefﬂm @nﬁekmr vessel for
conpaction thereo

S te I
progr essi vdPF2Hs r‘?ﬁ&‘t’:‘)ﬂ?ﬁﬁﬁnﬁ"é’?@‘hq@ 5 ’h“ﬁer% ra'gc ‘Fd%*‘g{% ng i°d lng'(rig - o goch of
contai ned nmd edd girtidng inchidesesqporrifirg leygagkiablp et écFﬂff?Smﬁdt"E@“?:)@fctk%ﬂ@
1003281 The 4Ja0t EOR nff%rs@Jpoeﬁe%mﬁQ O flsal 8forpinal el Blsed 10k kAN

di spensi ng 0 material is dp? Ei nﬁp ape
vessel , anoboati@bm%@ftnéﬁnqvgm%a"b‘f“‘eb?“ﬁh%d fiabis anually denpegsible o, isensas
cont ai nnent ¢ PRakaHaa 1tLW6ﬁcﬁr@lp65|ﬁdﬂ,Qm8 MEREh @rendbs nafveraent yfitle tasdlalescr i bed
her ei nabove .t h handl e t ha tr VB
| ocki ng poslp?qm%% ‘ﬁ‘evﬁﬁ’i"beﬁm rr"%ysfsalﬁ"'r eV Oﬁ%ﬁéugts'ﬁahg faﬁs cont lr%l {I&eoéq%tgrnd a
second posi kitarivgiarpraatuiigihg Edﬂ dniet aspraldy esleptpdsfor B otmsRTG BAS (23 Yesel e
wi t hout di f\ﬁu%?l QE\ﬁ;ﬁd Ikt RS RULS: bt ek bdNer deiss@h inhde Atieany valve,

0

envi r onnent nmet hod |n | ud
depr essur i z¢righet Wé"'si}’?s‘s? i %H'PT g’a‘f et *RaRdf & ?’%“?l%hr? e%s%lcés%oc%kex %lgll 1 on,

to enabl e t&andodntlluss, toothdeupbn dhwltm!ecﬂlefo'f@mcpmt@nw bqllﬂeémiwgg%@?tl on
to the second {)g%l&g %5903291It w il be apparent fromthe foregm ng
that the cofHector. an e associ at eg vesse caglldassu a vari el

\

structures BA¥SE or Fies. S’“{PCFGFE%tl‘P SR B‘F‘P“ FEREOY fit & EiF'lueac or
i ncl udes a LhkRErINBawasalaI@king pisition e.cg@genemm Hpgle, el o miese pesition.diheine

g.];Tb;[ gﬁt V:ﬁ\sﬁe %‘Fbﬁlﬁl@?#\e kffmaﬁivelj}z %ana rBlrugeS§ "é{(!ﬁ\d&oﬂﬁqg s8ady %X&ﬂahEQB th&e

ere. Such
t hree- way veiltangion f mwmidnwiqnﬁntafnr Wm% Atita *het‘lﬁ“dé? Ia%\}stdﬁ aegaiabledp ¢ o

be pressuri gad, of Qo 82 pBsicH SRRASIBE by SARE Bbh fe hhddeMThEiromeisel .

F I h t
| mpost L1 on' Bk BebR SH-ERSRCTOT B SRt A ek B 1 e e

vessel, t0 pioAgiaskinueisy bompsiatd Yyhetioniofwyiasing sirise cwrplef @it bp pretision
t hereof thr olu[?htt he di spensing nozzle, wth the dispensing nozzle
being j oi ned*¥8 " ext ernal flow circuit ry connected o a dg\ﬁ?t ream

facility ad&es¥ll t 4 wthariagpscl of dhegmespiigvsiaigten i %P‘l""ﬁ‘l‘ SPHE%3 8 1L lE R

enbodi nent , {wlggg CQ ﬁg;,{gogmam ay@geam@uk;ieﬁﬂr;g wakkic imdnopnifector ®xlasepbed be
in the formof as manual | y actuat abl e el enent,

or alternat PWF*?O‘QY%ACI%{U'FHW?SF%QW Sug’t%eﬁeé) ‘able element, that is able to
be pressed f@3zfput Thheaprissseaze anf fispméng\periaget hey broafsasy apRsORTH type

at mospher e Ocriap%& poetﬁe g\%‘seefgrt wiftehV { S Mfﬁbloﬁfd F‘&%xa\ﬁﬁﬁesﬁls package may be ofa
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 deviee products. In such adaptation, the material storage and dispensing

package can be coupled fo a semiconductor manufacturing tool or facility, or other end-use
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1003321Such three-way val ve safety feature nmay be integrated into a
connector through the release |lever, e.g., a translatable handl e of
the connector. The three-way val ve can be | ocated 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 rel ease

| ever is in a down position. A user then would have to push the
button in to actuate the vessel ventiin 0 V,

connect or FIFIEHENE REPTOWESIFeM FRLIS SO FEN “Ptgﬁ%tsi’%‘ gt ada “?)jrdés\ggng% *g‘f“wtgm
rotation ofacitabe rel ease |ever, so that the connector cannot be

removed ”ﬁ{iiz"ﬂep @}ggﬁge r.g@%é;ﬁ V&SS @A théc&?&ﬁé%i%? W zn%atde @mm th\s\/nen

t he button n anot nbodi ment
pressure reksebfwitiahe cmndctor dayiigoy dispens FIOS(er ‘E°H'éh“8 éf g%é“?”ét\'?e?r © BFS/
action of n?_flo{'tclﬁ'u&{ﬁmrdeﬁ\t}%l oiﬁﬂﬁ@ﬂﬂﬁse& heteng keaseud eee of mme. |'heked

osition e connector is eng ess ease
Fever i s tfoamioawwa‘%“%udam#s%sﬁ ?ﬁ%ﬂt W’r??épiglfg\(oaa ? Jﬁe qusgtn&%drg%

transl at ed;ol,@mbtibs)éret&l tb Siergagie tolel & icatepaftionrikerded sp b dsemieilr, so

that the rel ase | ever biad 804 BquRebiTdther contained
di sengagentHif !{nﬁrp %rgs et gsr éé%t-n@hign \(?gsse e Ha upvvareéc ntain

transl ati omaigrﬁaltmgrresmﬂd@givréﬁmﬁdflﬁ@ﬁw\mq f8eact uate the pressure relief

valve to Vfb%ﬁ 25} heTﬁ@%é}mB@r‘them Q@Eemptatesafreaﬂdﬂ%m@&aemhﬂmﬁsﬂgh‘!f
connect or

om t he vessel 3411 a furth i nder
or |inear Hettiaktinmhichheguaty 136%?5?5&‘!;? 2P 'ﬂg%&cle él{gied%twde
CONNECt OF . vdskbl, a8 GoraiTh actitammint pickege cyheraiite cmf'éf ipef adyryas elyseribrd

extend whe [ &S S 2 t PNk posigdn milatcnnoul d
retract by rl.{%remﬁovc Stk 1o Z@Raré (ﬂﬁg'is #rQathtde E’erh?e% K Egm ic

’b|a5|ng actio en vess ed or
at anbi ent ppsse@sruhheveSfe@@wBﬁ“Edﬁ‘idEfﬂ"?ﬁ’?&@%‘""&é’{/'f”&g" e“r?“??é “g? é‘é&%’ ed
into the CQ:@&%tv@gsels:mhbh&tdufe@néenn presads behosh b vesel aidtambiqettevienpent of g

AR IR RS 61 ENDARE ML e REvbaPHAiGA A £ 2
[ nder r o e 10 mepeEDAREy Wi h
g?‘/ It Reelr‘ elr eigsfirst|pesitam, rengile/ipe h@ﬂlﬁﬁq)igﬁanslati fro?nr thé (i?'psE ﬁmkla/g éOQiE:IC?ﬂ ';[o tl% side

second position.
[00329] it will be apparent from the faregoing that the connector and the associated vessel

can assume a vatiety of structures and forms.

[00330] In a specific embodiment, the comnector includes a three-way valve that is
connected to the interior volume of the vessel, as well as to a pressure source and a vent to the
ambient environment of the package, e.g, the atmosphere. Such three-way valve is normally
in an open state, to allow the vessel to be pressurized, for pressure-dispensing of maierial
from the vessel. For example, such pressure-dispensing operation may include the imposition
of pressure on the exterior surface of a liner in the vessel, to progressively compact the liner
1o force the contents thereof through the dispensing nozzle, with the dispensing nozzle being
joined to external flow circuitry connected to a downstream facility adapted to utilize the
dispensed material.

[00331]  In such embodiment, the connector employs a button, which may for example be
in the form of a switch, lever, or other manually actuatable element, or aliernatively an
atomatically actuatable element, that is able to be pressed to shut the pressure off and vent
the vessel to the atmosphere or other ambient environment of the vessel.

[00332]  Such three-way valve safety feature may be integrated info a conmecior 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 lever is in 2 down position.
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cam The cylinder rod al so can be positioned on the back portion of

t he connector, and arranged to extend so as to inpart a downward
force on the release lever, to hold it in position during pressurized
conditions in the vessel. By such approach, the release |ever can be
| ocked in a closed position during a pressurized condition in the
vessel , thereby preventing di sengagenent of the connector until

pressure | & \%‘0\8%‘,@;%8% 63?% r%‘%l rbu]ttor} ﬁeeéctugtg 919§es£e@ #ﬁtnlué)‘m o‘?tfe?ﬁsréiﬁc@e t hat

will acco connector fromthe vessel
Wi t hout adtiesmezcte fon thenvessl. THOBES) Bowknsda prevapt Figeat FHRonRhet SR are

more full yla»%? 36 trhhlbtﬁéjcopt?écﬁ}’\éa\‘n\ﬂott Be &85 RE BHE Gretyessd Wiah thd@sBilis prdB@a38Y 1FI G
59 is a perspgective view of a connector 800 according to one

enbodlnentm@ﬁﬁwh@tﬁﬁegﬁﬁf*?ﬁﬁ%ﬁt|on The connector 800 includes a
mai n housi [99339}“ t InCHﬂotBQ?elﬁBaddm&g, BthteepayTpemnus witbdeics Barpleyedie daski s

di sposed ahb 5 o I%e? f Icﬁou 9 0R et L gthaﬂ%n%ges%?@ Fble%QGV%pﬁl Soolekd

di spensi ng can® be -coup or ot her
ci rcui try, pdsition wbmﬁbtyamu@toofs eagagffb‘ﬁ@eﬁveﬁfﬁ’t wp "“&I“elf"ée Ewmsf?ei ?t‘ye%:fﬁ]al ocus

of use. [ 09%’?\3}0&&&9 o SRASEG: Rt bankiaR SMakigae dRakagpiind dide fenthect or
IS a pressurization conduit 806 havin re g rizin L detllsEt
port 808, felspse Javen qﬂ]thqtﬁlferrﬁlm%ie}c@ c%bé §8’8&|] otﬁ,g 50 el c?serr}?ge it g‘ g gl
}[M(;eget gles c gdgfsi%éb'fr &_Ela_m&%eks& el phveatk] wdnslitioa of/bs Ik memmr Hienivlbacivale 8 al
(BIB) t ypgpresiswe Jelie ﬁah\r{aet% $6 HPGnhaRE: £ ?%kt%afp QisOfzaRmPRAGS tHB-chRkdidre
from the vessel.
[00334] In a further embodiment, a oylinder or linear actuator can be employed 25 2
locking device for the connector. In one embodiment, the cylinder would be actuated to
extend when a pressurized condition is present, and the cylinder would retract by spring
biasing action, when the vessel is depressurized or at arnbient pressure.
100335}  Such cylinder device can be integrated into the connector structure in a horizontal
or alternatively in a vertical orientation. The cylinder device can be fabricated with a cylinder
rod that is extensible, to extend horizontally into the side of the release lever or pivot clamp
cam. The cylinder rod also can be positioned on the back portion of the connector, and
arranged to extend so as to impart a downward force on the release lever, to hold it in position
during pressurized conditions in the vessel. By such approach, the release lever can be locked
in a closed position during a pressurized condition in the vessel, thereby preventing
disengagement of the connector until pressure is discontinued and the vessel drops to a low
pressure that will accommodate disengagement of the connector from the vessel without
adverse oceurrence.
{00336)  Such safety-locking mechanisms are more fully described below with reference
to FIGS. 59-67.
[00337]  FIG. 59 is a perspective view of a connector 800 according to one embodiment of
the present invention. The connector 800 includes a main Rousing portion 802 having a top
main surface 804 on which is disposed a dispensing fitting 805 defining an open end 806 as a
dispensing port, to which can be coupled tubing or other flow circuitry, for conveyance of
dispensed material to a downstream locus of use.
[00338]  Also disposed on the top surface 804 of the connector is a pressurization conduit
806 having a pressurizing medium inlet port 808, for use in introducing pressurizing gas into
the vessel when the comnector 800 is coupled with a vessel containing material to be

dispensed. The vessel may for example be of & bag-in-bottle (BIB) type, in which a
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pressurizing gas is introduced into the interior volune of the
vessel, flowng into the region of the interior volune between the
interior vessel wall and the exterior surface of the liner therein.
By such action, the pressurizing gas exerts a conpressive force on
the liner, progressively conmpacting the liner so that the materi al
therein is dispensed fromthe vessel under the applied pressure.

[ 003391The connector, 800, i es a release | eve
handl e 810PréwHrEHE fazds ‘PE%dH“eggt“}t?/g‘e Hyerter Vﬁh‘ PF’ Ve ﬂow’ﬁg gﬁﬁﬁeqﬁg&fgr e
pi votal |y ifeaiwree vilimd bewdeo uis mgnaf)@sserrmnsarelrsheam@@ne pfaeg ¢fG0Ms iRsY v ot al

t at | f 1 1
Cown 1Mol By ey SRR s SR Bt (3R Eﬁﬁ'&*ﬁ%"”
1 O

verticall yprogreselrw}edom;é%tnérﬂlfl‘ﬁ@f Wﬁb@éﬁ'ﬁl"ﬂﬁm&ﬂd@%ﬂ? ﬁé"l'sﬁ‘é{’is“r'ii EHe X&F
802. [00348,“111‘1433 bifed ,rgggagl ment, two thr ee-way pr essure reli ef devi ces

816 d 82 804 TH
t hr eenvvay E?P%ég u?gll‘Jep"@f“ieétPr %P(Q\}?cé‘@g%l%g %‘gsf% {¢ |f°a n%]ﬁ%(rggd] i {Pﬁas ©

depr essi bl @sﬁabtwé Qkle $Bpnsvi1R ahd ‘&Wethatcbeq)ple@@ledeqy@ﬁﬁ@ the h@%l&% aﬁist he

cont ai ner Ove I es i Etgl@ff }nhﬁ . t@wﬂer
[00341] I n TR mr%gt fﬁfél{u? pgvﬁtaf t%?ah@{ﬁp ®Pme NN th RiIR ro e ﬁ}

hr ee-way pressure rel I‘&ﬁ %ge
operably cpusjiioedhane ehe dewing to ‘bf]{“b’d’ﬁ mesigon (ARG B drrclfel rat gae

germ t; \ée?&én{&ﬁ e%nd?r\é%ﬂﬁr@@%bﬁvethfeﬁrﬁilmtahdyq:unmml in the same manner as
escri be or three- essure e i ef 60 is
a side el el884%n 0 &% %"Fd%fl e S EEESY 655 %E%dg “%4508%‘%% g?fare
parts and fneatteuirrm&heampsmfacer@épﬁﬂdlcwgbqjornﬁmwéﬁfay prowsge ofif devicsdls) s

cor r espondj, Wit @budtBn §1IROR: ﬁfjwtféﬂﬁié RARekng hanting 67h
respect to't %ggr%?(g{rﬁgrﬁ%ég‘e%uﬁers shown |nE 5%§and 60. 1003441As

shown in FHESoNtEEEr GYEPIERFEHC fﬂ%émh'ﬁﬁd?"é“’@i"@t?féhe°?1“t“e\“°80vm position, the
depr essi bl gyobuft O BleBnaaRe, wlepf:&a&ytphsuteuﬁtaﬁdav&@zztatsenpmténs@@plﬁd)wan
outward positiQ i C S o nalkh
noVenent 0 e&fﬁg&ﬁg\,\% &g Bh%tggv\%h hé@re@e&er@:ﬂs REBYEDBE Svelppddl the

VIr e cam surface of the cam
ol enpnt 83 0eso it tresss rennat as dereribed fasespray ﬁl@sswafréwfé‘ﬂ‘"fp% 45] Thus, when

t he Connecg RE43)S FRERBL A side eRBv4tiBs GEW 6 theSofeagrB0RORTIG S8 persiny prgssel |
and the ha dIe is rotated to, a dg position, the spring-biased

depr essi bl @nhHYEHEe ©HEHOBMNEY ¥FEHEYT hei r associ at ed housi ng and | ock
the handl e [§0343jhe RiGVE1 ipesirtespnding DOPAG] ity alfa dabelpd corgpardingly yith

desired to dsgﬁﬁﬁl&lﬁf&%&eflmewsﬁééﬂﬁFﬁsdsg\éﬁ&@cel and to di sengage the
connect or fl’B he vesse

ressi EI 1? @utsié)ns 81 OWe}]nd %2
depr essed, #BalebyAsadipvntl RS 18 58%’?&3 RMEP %t Flvt CBY BB 820
to vent theaefms@ibwbemmneaﬁdme;trkselbnmmoemzmm%ammmmw pqshlemp@@kaige

In another galter gu{qegeven&'}om%n&%&@agm%f&Q%m;e 0] & AR off 186 BR

t han both &f°%uch to actuate the pressure relief
acti on. vvnesmmchefm@mptewst@a@eomfa@m&‘eﬂéwch/%#ﬁ%ﬂwP%ﬂé‘m the vessel, the

mechani cal [h@Gks BBds, Aed m@msm isabugldago mhtsmamgm@@mna)exspinmwed

fromthe vessel by npvi n% hanth e ngar dlbﬁ Q. aul; gg?( ogsalp mp,pen

t he | ocks. %f“ér”?'idll’r’ds fohrge e %‘ﬂ‘ pepttipn Tie sprnePiRsc SPRIS I'ng o

handl e 810, frdaythtin@sdpep hawshg awidedidn hafdietinge @pme%tmnbl e button on t he

pressure T elj{]bs%]:i] deé’u'bgs%ﬁenﬁ r, MHER§Sis h&ﬁem%ﬁwsﬁﬁé the pressurized vessel and to
disengage the commecfor from the vessel, the depressible buttons $18 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, ouly
one, rather than bath 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 focks. Referring fo 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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| ocks 832 from being actuated, since they are overlaid by the flanged
portion of the axle of the handle. [00347]As a result, there is

provi ded a safe package configuration that avoids the hazard of

i nadvertently dispersing pressurized contents of a vessel when the
connector is disengaged. [00348] FIG 62 is a perspective view of a
connector 840 according to another enbodi nent of the invention.

[ 00349] The connector 840 includes a main body portion 842 on ich is
mount ed a loeks 838feont kwingractiated; fHecethsy are oYerpd Ry flager portiae otBAT: in
this enbodigmot is provided with a three-way pressure rel ease device
845 including a slide nenber 847 coupled to a_.nmai,n ho 4 he
devi ce. VWhBM4The Anhipdt B85 E"‘f“@f&éﬁ%ﬁ?a"'ﬁ%‘%&ﬁ‘ﬁﬁ‘h@“ g\at?%(%‘gs %gg{zal{dhe
sl i de menbgrin@dhenty dspesipg easukeal wmabitaff 2 dewl shengibSomacotindisesgaseie
nenber the n c he handl.e |; Sjt aginS ik No L AABther
per specti v@ﬁ%@ﬂeng@% lé(’a v%seﬁv pg%F el‘—:}”%\ b‘%’é,&s‘lotc% g‘fmrt %g %\bgar‘\vgiln%q&ﬁa

t her eaf t er emtadimstt ofthe fnvéntiow or upwardly rotated, being secured by the

: lide menb hséf”- Tﬁ&&%@]ﬁ%@@%ﬁﬂ@d&@ i Mﬁ?gmiﬁbn 882 des;izifﬁemk haunted o
| sengage the connectar, the i menber 847. 1S u : ate
in an upwaferagilyvech e ﬁ?rms"(gnsfrﬁgtmgﬁg‘eﬁ“l“&“ o Hﬁtﬁ‘ﬁg}lb”@“@f]ﬁ? %%‘3&%}%@3 t he
handl e 844 rebhey brndicecSddddvive Bésipdwnlinigs shérmintbertt? conpled &t paipbedit al | y
rotate up I i.nc t. | fs1ilidd ©ass ik dRieFRiHber 847
ot uat eo t AL s RHPE Syl AR Bud s BRAEHIM gt SR fogure
from the veédkedthy presswghelichdevien 845 midye gide msmber jaerqyery lagks teflapdly i

manner, a Bés&g,ﬁ,daetkﬁow 91"1]?5 9&@4&% GeHeglhtlci mdbsslave?,dedhat wednndlh 844
connector i s disengage rom-t a i.at ed v . IG 64 is
a perspect F‘\?@“ﬁ‘ﬁ’&ﬁh‘f‘?ﬁge gﬁggﬁw@m%%g%g%sg?u |dﬁb3§[?5h%#%?ﬁ§ggh§nbodi nent
of the invegssen, Swheeitly, v itlisf desired it diseygras thefoornerint; e STHECTRAIF'S s
are illustrall ﬁ%ﬁ.}éﬂf%ﬁ{%@ﬂm LRAOSPEIIRE, 6 FRNBEIQE mERfdr & INavdBbbye thel G

a housin

Pt . 85 bariih T e e b o 4o a ROk Boefb SR
858 t hr oughneWpivald tandMties S e fdk gasbenByy domateli the presstretrelief deviceiate
egress of g}?l;[agsl}: ith%'ovér%r%@urae RAGCRE Ives%% ﬁlpo%.él%g QIaWbB@ $436f QRMUBAES Gh this
manner, a hazardous overpressure condition is avoided, when the connector is disengaged
from the associated vessel.
[00351] FIG. 64 is a perspective view of a connector 850 according to another
embodiment of the invention, wherein two different types of locking mechanisms are
iHustratively employed.
[00352]  The connector 850 shown in FIG. 64 includes a housing 852 having a top surface
including a dispense fitting 856 defining a dispense port 857, and a pressurizing fitting 858
through which a pressurized gas may be directed to facilitate egress of material from a vessel
assaciated with the connector.
[00353]  The connector 850 features a handie §54, which may be locked into position by
action of the cylinder 862 or alternatively, or additionally, by the action of the cylinder 360.
j00354]  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 axie 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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[ 00353] The connector 850 features a handl e 854, which may be | ocked
into position by action of the cylinder 862 or alternatively, or
additionally, by the action of the cylinder 860. 1003541The cyl i nder
862 thus can be actuated to translate the cylinder or a projection
menber thereof downwardly against handle 854, to lock the handle in
posi ti on agai nst further novenent [00355] The handl e al so, or

al ternati V&,b#g] &e% f{”gﬁ{;' 4 th&é‘m e{]!a{;h?tg adl Otgattﬁ’é&t X@réil'rkls@gndﬁqgly

pOI’tIOI’] of cy I nder raj ection

t her ef r om e.mg:a!géwith feepeatath BiGh 54, tth?éml*ﬂéﬂﬁf*@ shaver aﬁkwgﬁfeg Tockrdlicumr

novement °§ﬁztz{§ea Randlee ahedion tRRAe NSy dalddee o yylinbe sax keb@ondalnans  of
t he handl e Referrlngto FI G 65, wherein all parts and

f eat ures aFGé‘dlééf"?aé‘ggBWBY fogft Y MpOfESr ed with respect to FIG 64, the
handl e 854doss7$ hOW’lthaBacIEE\pbs‘i’@nbmeaxlé ot obite bapiie Ricvovaaie meshaviceles ul t

of a pr oj eﬁa 1@@@ gﬁﬁa 1{1?10%5 nl%l lg%ﬂ's &qi:e E{? s eﬂﬁhérﬁ@@ bhe 8QRedi® frbﬁaﬁe

agai nst hatfd ere osition. [00357]In the
| ocked poskdastebn, the axle portions of t he handl e 854 cover the

nechani cal gd MS 8, 665i@ d Pebedile veRCITAN Edheclopetiosn GRIFIGE. ddeand 65,
depressed renpve onnector fro S 6 1S
a perspecti “‘Uﬁe‘\’/lagv@al?fa“gkfg PreBiA f?frresiaé’ﬁ%\ﬁt}]?' m‘m%lgi %Sm &9%&%}5&&& erein
all part aaﬂmedremme @p ewBerof depomeitendhss printiog pattiontht i aaslatable to

enbodi nent 60 .0, S BB e &is has
a protrudi ﬁfgf Fél)nrgf1 me'ﬂqﬁ{h i agdet(;r}:attltl e}‘ﬁg{ggﬂe&b{%qﬁ]@cg{ﬂn&? ;%ﬁ enent i W th

the axle ofpurpm thearxdf f%mmd‘% BanBavE gn PRSEIRE WAHEY; Brrgib Sy eneaggt byt hi s
pur pose, tRe saxdeRornQfortioR %fsiyﬂﬁdél- €508 Yesifiv e Redie R ngaigt movemanti t y

therein, whi ¢hi s the proj ¥ L,,gqitpﬁq%o
to restrai AP héﬁg‘%gngfp%ﬂ‘g’ et o f(rg?ﬁgngéctg%d%%g%%%i @%E S

per spect i ve4ytuewitiodnlye Swaimieddngrele88, o thedorged exliafer ?%@f%ﬂ@%]\’ﬁﬁ“l oo
FIG extended a locking projection element 868 that bears against the handle 854 and engages a

receiving cavity 870 in the handle surface.

[00360] [t will be recognized from the foregoing that a variety of handle immobilization
elements and overpressure relief arrangements can be provided, whereby overpressure
conditions existing in a vessel can be safely accommodated, so that the connector is not
disengaged from the vesse! with consequent occurrence of dispersion or spraying of contents

of the vessel to the ambient environs,

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

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

within its spirit and scope.
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64, but with only a single |locking element, in the formof cylinder
862. Fromthis cylinder is extended a | ocking projection el enment 868
t hat bears agai nst the handl e 854 and engages a receiving cavity 870
in the handle surface. [00360]1It will be recognized fromthe
foregoing that a variety of handle inmobilization elements and
overpressure relief arrangenents can be provi ded, whereby
overpressure conditions existing inci %= el can be safely
accomodat ed, so that the connect or =5 di sengaged fromthe vessel
Wi th consequent occurrence of dispersion or spraying of contents of

t he vesse| to,tEe gqbient environs. [00361]Wiile the invention has
been has 18 Bed herein in reference to specific aspects,
features and illustrative enbodi ments of the invention, it will be
appreciat?d thg%l%he qtélg&y of .the invention is not thus limted,

but rather extendys P SHRTCReBNSY%ses numerous ot her variati ons,

nodi ficati ons aldr-bisteflvidstbmge midopkingegpakagasiciniding a Suggémptedtihanmsal v es
to those ﬁﬁdordinary skill in the field of the present invention,
based on € di sclosure herein. Correspondingly, the invention as

her ei naft er cl agayeehréesiriyged poatgrivnty dxert by thadhey a gorstsswe tbr prrshure-mediated

i nterpret I Uding . ch variations, nodifications and
aIternati@gmgﬁg%gﬁﬁghts,_aﬁ%%fagits spirit and scope. CLAIMS What is
claimed is: |.®meoftedlowmgligms@senddbloonprising: a |iner-based fluid
storage and di spensig pRaGKANRdLARE hiidi RELAol WAGEn RLFRLEL tRsfLQAI N a
fluid; a gas source arranged to exteriorly exert on the |iner
a gas pressure for pra&sisd & ssegiPEewe dilyidditgsny fom br lind 21 Beduene
liner; and one of theyuhQlheMiui@t inliBiiBe (Ahe ANhrésBire, ahd@the BroBsQs S8HHRA to
transducer and a processor, wherein the pressure transducer is
adapted to sense pres&SFEe B piieer B‘iltg'ﬁéﬁ%‘g%e“iﬂpﬁ) FALE Hehanenabpressige of
produce a transducer edid pub, anmdi cative of the said pressure, and the
processor adapted tQ receive said transducer, out put andf%el%rnin%
rate of change of pPREZIPET PP yMeT G Bie ok Hyngdsy st {181 drReBtced
to nonitor rate of ché&nmehedfnepressure of fluid dispensed fromthe
liner. 2. The fluid supply systemof claiml, conprising a pressure
transducer and a processor, wherein the pressure transducer is

adapt ed t® sent fwdweply eyseh of tlgind!, despemgegrdssuontrankducdriamds pragessor,
produce awhééég ﬁgﬁf&{ur&H&%Eer Hﬂqglpgé%lttb ye%segresglﬂg ofsfﬂ:x'i&jdim’e %& g‘grﬁ ’theqﬁllgr a%E'e
processor adapted to recelve sai'd transducer output ‘an eterm ne
rate of crratiyeaofinsgrcesapueingiatiynptihe said miessur@ andithe pfobesiad adapisg toreejust em
of clai m &4 CAMREL-SLBE Ad BRMtRE@SEREEE of ReTBObLER thaff € of change of
pressure of fluid dispensed fromthe |iner.

3 The fluid supply system of claim 1, comprising a monitor adapted to monitor rate of

change of pressure of fluid dispensed from the liner.

4. The fluid supply system of claim 2, wherein the processor is arranged to control {luid

dispensing and utilization of fluid dispensed from the liner.

3. The fluid supply system of claim 2, wherein the processor is arranged to control at least
one of: (i) flow rate of gas supplied by the gas source, (ii} fluid processing at a fluid utilizing
apparatus arranged to receive fluid dispensed from the liner, (iii) one or more valves in flow

circuitry coupled between the liner and a fluid utilizing apparatus arranged to receive fluid
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4. The fluid supply systemof claim2, wherein the processor is
arranged to control fluid dispensing and utilization of fluid

di spensed fromthe liner. 5. The fluid supply system of claim 2,
wherein the processor is arranged to control at |east one of: (i)
flowrate of gas supplied by the gas source, (ii) fluid processing at
a fluid utilizing apparatus arranged to receive fluid dispensed from
the |iner i valves in flow circuitr meen
the |1 ner b P Te AR GG us Bes RASLEEHYY b dBinSE 7

di spensedafdradinid ¥idizing agparatua adanged p rapiee rid diopeased drwpathé Iinef.| ow
circuitry coupled between the liner and a fluid utilizing apparatus
arranged to receive fluid dispensed fromthe liner. 6. The fluid
suppl y sy$&t em Bie fhficiupp! 8 syswhed elaim 3. hehersiprihe menitosis adkaist exldeteot dmtseat a
pressure gxrogjp&nﬁig&gfnhllcﬂﬁe b%‘s&%{'éx‘ﬁﬁsf?&n & @lﬁ%tfm?{ th aust ion of fluid
fromthe liner. l'urd supply system o a|n16 wherein the
noni tor i ncl udes (|) a pressure transducer arranged to nonitor
pressure of thendd sqpﬂ;, %e&&ﬁérarnr mhterae thd B&fitor NGk | tlk ) plessereoc essor
operatively coupled to the transducer to receive outpu nal s of

t he presstitnsdiceryanasd & meigr ppsee skihe fad digtepise fomghgiliner, arl g Preggssor

sai d pr esgp&@ivdp Bp1e8 QN frdrSdhcernliceatd tehubdigialR $Lthe Pless@eNARSED MdOf
liquid ne romthe liner and to output a signal |nd|cat|ve of the

pressure BPHSH eaﬁmtfrgrms (0 gglectpRid PR T TR SAI Yt By RERHT Ot o8 Tone of
clains 1 &dadktiod efighie imediaRFonSthé GneR add th b&put @ kigad gRitafi@rof thelptedutd @odpf
fluid disge ed fromthe liner. 9. The fluid supply system of any
one of cl &l fto 8, coupled with flowcircuitry for delivery of
fluid froma liner in said package to a process tool for

Sen condugt or Bl ERARL RO G SN CR IPIUIARLNL Ayl e, bl o
f1 ow ci r cler tiltgring of fluid Aispepseld dmohe lswppl yi ng fluid to a Iocatron of use
froma collapsible |iner subjected to application of external
pressure to effect dispensing of fluid fromthe liner, the nethod
conpri si n® nonfThedhidyrpy exssoras amf ong Eclging pems eeppled it flay caefiun®t i on
of tine, @é\%xﬁ?%?ﬂ’&;@h%@%@r'ﬁ&% ﬁEl&Q@to%fpr&;Qﬁ 10U B3 S i of UNCLi ON as
i ndi cative of onset of exhaustion of fluid fromthe liner. 12. The
met hod of MiFagieqirame defilsemaiuicsising det er m ni ng sl ope droop of the
pressure-tinme function is indicative of a predeterm ned approach to
exhausti on_ of qurd fromthe liner. 13. The et hod of cIa|n112
further cohpri StntioHPBLYIHY ob laiz} %r iR &PmREsing affisparsingr e e flow
approach aauexhaustron i s reached. 14. The met hod of claim 12,
further conprising initiating a change-out operation for continuation
of dispensing from another l|iner when said predeternned approach to

exhaustion.is Aeeqraedfsupgrﬁng file wEbhaeh fusShath Atdidpsifléhiddd &ibjected to
conpri sin manner coor |nated

di f Si ng. operatjon
withr erra%’ﬁ?ri[‘)?é‘o’? %{Fé%f“dwgé‘fre fa “’gﬁefi dispenging of ’#%&"W{“@ HnEgigymethod
pll’ edet er ﬁtdﬂlﬁﬁmﬁ.@@bm&&hg pressaveloains 'ﬂis@ﬂﬁsdd&]ufd%@ﬁ nedtion cﬁﬁg}e Hhe dé'l‘&frﬁlﬁﬁlk of
claim1l er.conprisin e anot e I ase
tor age At AT OReR R A i R ARG HORU B Sl R ER 5 Al B
to deterniimati on of said slope droop. 17. The nethod of claim 16,
further conprising switching-in said another |iner-based fluid

storage and di spensi ng package to effect continuity of dispensing to
t he | ocat ibn ofheugathod of claim 11, wherein said determining slope droop of the pressure-time

function is indicative of a predetermined approach to exhaustion of fluid from the liner.

13, The method of claim 12, further comprising outputting an alarm when said predetermined

approach to exhaustion is reached.
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18. The met hod of any one of clains 11 to 17, wherein fluid dispensed
fromthe liner is subjected to punping in a dispensed fluid flow
circuit arranged to receive fluid fromthe liner, and is delivered
fromthe flowcircuitry to the location of use. 19. The nethod of
claim 18, wherein the punping is conducted by a netered dose punp.
20. The nmethod of any one of clainms 11 to 19, wherein the |ocation of
use conprises a process tool for sem conductor or mcroel ectronic
devi ce manufacturing. 21. A fluid storage and di spensi ng system
adapted f o+ colig imtyod/ioé ddirow 2¢ ifurégi tcoryprisirizhin@iafidgl e dehartgelour iopgation for
appar at us I i rage L
di spensi n&°“§§%‘§%§%fs‘% gg'] garn gtg?rglsnélju%gk ﬁ%%l?%?eé%&g}eg 6@%%?%8’ eé@?‘f i'd
froma |imeshed.n the package, and a pressure transducer arranged to
nonitor pressure of dispense fluid in said flowcircuitry at a fluid
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subjected to pumping in a dispensed fluid flow circuit arranged to receive fiuid from the liner,

and is delivered from the flow circuitry to the location of use.
19. The method of claim 18, wherein the pumping is conducted by a metered dose pump.

20. The method of any one of claims 11 to 19, wherein the location of use comprises a

process tool for semiconductor or microelectronic device manufacturing.

21. A fluid storage and dispensing system adapted for coupling via flow circuitry with a
fluid-utilizing apparatus, said system including a Hner-based fluid storage and dispensing package
adapted for pressure-mediated dispensing of fluid from a liner in the package, and a pressure
transducer arranged to monitor pressure of dispense fluid in said flow circuitry at a fluid inlet to
said fluid-utilizing i0ol, and arranged to actuate a controller adapted to modulate dispensing

operation.

22, The fluid storage and dispensing system according to claim 21, wherein said flow

circuitry comprises a filter and a pump.
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23, The fluid storage and dispensing system according to claim 22, wherein said pump

comprises a dispense shot pump.

24, The fluid storage and dispensing system according to claim 21, wherein said fluid-
utilizing tool has associated therewith a dispenser located downstream of the fluid storage and

dispensing package.

25. The fluid storage and dispensing system according to any one of claims 21 to 24, wherein
the fluid storage and dispensing package is operatively coupled with a source of pressurizing gas
for delivery of gas to exert pressure on the liner for said pressure-mediated dispensing of fluid

from the liner.

26. The fluid storage and dispensing system according to any one of claims 21 to 25, wherein
the fluid utilizing apparatus comprises a process tool for semiconductor or microelectronic device

manufacturing.
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