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FIELD
[0002] The present disclosure generally relates to valve assemblies,
10 and more particularly to valve assemblies for use in filling and/or refilling
containers with liquids, and for use in withdrawing vapor products from the

liquids within the containers.

BACKGROUND
15 [0003] This section provides background information related to the
present disclosure which is not necessarily prior art.

[0004] Valve assemblies are often used to transfer products
between locations. For example, valve assemblies may be used to withdraw
liquids from containers such that they may be used at secondary locations.

20 Alternatively, valve assemblies may be used to withdraw vapor products
associated with the liquids from the containers such that they may be used at
secondary locations. However, once the liquids in the containers are depleted,
the containers and valve assemblies are discarded or the valve assemblies
are removed from the containers so that liquid can be refilled into the

25 containers.

SUMMARY
[0005] This section provides a general summary of the disclosure,
and is not a comprehensive disclosure of its full scope or all of its features.
30 [00068] Various aspects of the present disclosure generally relate to
valve assemblies that can be releasably coupled to containers. The valve
assemblies are operable to fill and/or refill the containers with, for example,

liquids while venting excess vapors from the containers associated with the
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defined by the housing and in communication with the second bore; and first
and second vapor product ports defined by the housing and in communication
20  with the second bore. A first valve spool is disposed at least partly within the
first bore for use in controlling movement of fluids through the first bore, and a
second valve spool is disposed at least partly within the second bore for use
in controlling movement of fluids through the second bore. A first actuator is
coupled to the first valve spool for sliding the first valve spool within the first
25 bore in a direction generally parallel to the longitudinal axis of the fist bore,
and a second actuator is coupled to the second valve spool for sliding the
second valve spool within the second bore in a direction generally parallel to
the longitudinal axis of the second bore.
[0009] Other various aspects of the present disclosure generally
30 relate to methods for filling and/or refilling liquid into a container and
transporting vapor products refrieved from the liquid out of the container while
reducing risks of contaminating the liquid and/or exposing the liquid to the
atmosphere during operation. In one exemplary embodiment, a method

includes removably coupling a valve assembly to a container, filling and/or
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assembly shown uncoupled from the container and the container removed,
[0014] FIG. 3 is a side elevation view of the valve assembly of FIG.
2;
[0015] FIG. 4 is a top plan view of the valve assembly of FIG. 2;

25 [0016] FIG. 5 is a bottom plan view of the valve assembly of FIG. 2
with a sparging fube removed and a receiving tube removed;

[0017] FIG. 6 is a section view taken in a plane including line 6-6 in
FIG. 4 illustrating a first valve spool of the valve assembly in a generally open
position;

30 [0018] FIG. 7 is a section view taken in a plane including line 7-7 in
FIG. 4 illustrating a second valve spool of the valve assembly in a generally
open position;

[0019] FIG. 8 is a section view similar to FIG. 6 illustrating the first

valve spool in a generally closed position; and



15 only of selected enbodi nents and not all possible inplenentations,
and are not intended to limt the scope of the present disclosure.
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view taken in a plane including line 6-6 in FIG 4 illustrating a
first valve spool of the val pemEgsepbEstcriIBrigaeral ly open position;

30[0018]FIG 7 is a section viewtaken in a plane including line 7-7
in [0022] Exemplary embodiments will now be described more fully
with reference to the accompanying drawings.
[0023] Exemplary embodiments are provided so that this disclosure
10 will be thorough, and will fully convey the scope to those who are skilled in the
art. Numerous specific details are set forth such as examples of specific
components, devices, and methods, to provide a thorough understanding of
embodiments of the present disclosure. It will be apparent to those skilled in
the art that specific details need not be employed, that example embodiments
15 may be embodied in many different forms and that neither should be
construed to limit the scope of the disclosure. In some example embodiments,
well-known processes, well-known device structures, and well-known
technologies are not described in detail.
[0024] The terminology used herein is for the purpose of describing
20 particular example embodiments only and is not intended to be limiting. As
used herein, the singular forms "“a”, "an" and "the" may be intended to include
the plural forms as well, unless the context clearly indicates otherwise. The
terms "comprises," "comprising," “including,” and “having,” are inclusive and
therefore specify the presence of stated features, integers, steps, operations,
25 elements, andfor components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations, elements,
components, and/or groups thereof. The method steps, processes, and
operations described herein are not to be construed as necessarily requiring
their performance in the particular order discussed or illustrated, unless
30 specifically identified as an order of performance. It is also to be understood
that additional or alternative steps may be employed.
[0025] When an element or layer is referred to as being "on",
“‘engaged to”, "connected to" or "coupled to" another element or layer, it may
be directly on, engaged, connected or coupled to the other element or layer,



FIG 4 illustrating a second val ve spool of the valve assenbly in a
general ly open position; [0019]FIG 8 is a section viewsimlar to

FIG 6 il | WOt20HY02Hg1t he first val ve spool in a general IRETHIS34I8@53587
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no intervening elements or layers present. Other words used to describe the
5 relationship between elements should be interpreted in a like fashion (e.g.,
“between” versus “directly between,” “adjacent” versus “directly adjacent,”
etc.). As used herein, the term "and/or" includes any and all combinations of
one or more of the associated listed items.

[0026] Although the terms first, second, third, etc. may be used

10 herein to describe various elements, componenis, regions, layers and/or
sections, these elements, components, regions, layers and/or sections should
not be limited by these terms. These terms may be only used to distinguish
one element, component, region, layer or section from another region, layer or
section. Terms such as “first,” “second,” and other numerical terms when used

15 herein do not imply a sequence or order unless clearly indicated by the
context. Thus, a first element, component, region, layer or section discussed
below could be termed a second element, component, region, layer or section
without departing from the teachings of the example embodiments.

[0027] Spatially relative terms, such as “inner,” “outer,” "beneath",

20 "below", "lower", "above", "upper" and the like, may be used herein for ease of
description to describe one element or feature's relationship to another
element(s) or feature(s) as illustrated in the figures. Spatially relative terms
may be intended to encompass different orientations of the device in use or
operation in addition to the orientation depicted in the figures. For example, if

25 the device in the figures is turned over, elements described as "below" or
"beneath” other elements or features would then be oriented "above" the other
elements or features. Thus, the example term "below" can encompass both
an orientation of above and below. The device may be otherwise oriented
(rotated 90 degrees or at other orientations) and the spatiaily relative

30 descriptors used herein interpreted accordingly.

[0028] With reference now to the drawings, FIGS. 1-9 illustrate an
exemplary embodiment of a valve assembly 100 embodying one or more
aspects of the present disclosure. As shown in FIG. 1, the valve assembly
100 is configured (e.g., sized, shaped, constructed, etc.) to be coupled to a
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layers pr egqeunz;[re S%Bgé hgﬁ)srqug 184 (glscg O\rrﬂcl]l\/ee'-;‘S bIE)Ic:ll<3 body, etc.). A connector 106 is
20 located generally on a lower surface 104B of the housing 104 for releasably,
removably, etc. coupling the housing 104 (and valve assembly 100) to the
container 102. The connector 106 includes a union nut 108 fixedly coupled
(e.g., press fit, overmolded, etc.) to the housing 104 at a cylindrical fitting 110

of the housing 104 (e.g., FIGS. 6-9, etc.). The union nut 108 includes interior

25 threads 112 (e.g., FIGS. 6-9, etc.) configured (e.g., sized, shaped,
constructed, etc.) to be screwed onto a correspondingly threaded collar (not
visible) formed on the open mouth of the container 102. The interior threads

112 of the union nut 108 may include, for example, right-handed threads for
screwing the connector 106 onto corresponding external right-handed threads

30 on the open mouth of the container 102. Once coupled to the container 102,
the valve assembly 100 may be uncoupled from the container 102 by, for
example, unscrewing the connector 106 from the container 102. An O-ring

(not shown) may be provided within the connector 106 to help seal the

connection of the valve assembly 100 to the container 102. In other
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20  includes first and second bores 126 and 128 defined in the housing 104. The
bores 126 and 128 are each generally tubular in shape and each includes a
longitudinal axis. The first and second bores 126 and 128 are oriented within
the housing 104 such that their longitudinal axes are generally parallel. In
addition, the bores 126 and 128 are spaced apart from each other within the
25 housing 104 in a generally vertical direction as well as a generally lateral
direction.

[0033] The housing 104 also includes multiple ports 134A, 134B,
136A, 136B, 138A, 138B, 140A, and 140B defined in the housing 104 for
receiving fluids into the housing 104, for transporting fluids through the

30  housing 104, for discharging fluids from the housing 104, etc. In the illustrated
embodiment, for example, the housing 104 defines eight ports 134A, 134B,
136A, 136B, 138A, 138B, 140A, and 140B, including first, second, third, and
fourth upper ports 134A, 136A, 138A, and 140A, and first, second, third, and
fourth lower ports 134B, 136B, 138B, and 140B.

7
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screw ng thes.connector 106 onto corresponding external right-handed
threads 30 on the o en nouth of the container 102. Once coupled to

the container 18935} heW)iRl Gaatinued Ffereneede FGS daSufirshand secadoriiene
contaiger dbhidy 44 o %%”@CE:IU@@ at @Esf‘ﬁaﬁtlb%wﬁ(ﬂﬂﬂ\%cﬁe%beét% ffrét%ﬂd he

contai ner 102. An O-ring (not shown) may provi ded wthin
connect or $@®NA0eTEs  26e2nd ﬂ% Efamﬁ@étandrse@ond W@I\&ea$wl%1§ééraﬂldy14mo

to the CO”% | B&tn ]e(?gr]éqgllté] a?lﬁhgén%rgtf}g@%r%a?@%ﬂbﬁ%péﬁ %ﬁ é;é}%?al y

be rel easabl renov contal exa
qui ck rel eaareesx;xmndéctthﬁ shamarm‘stbefréstpencﬁmbo:teo‘r%ﬁ afa N28 ||mwhfchtthey are
connect or Sr‘ec%;[v%d The first and second valve spools 144 and 146 are thus generally
25 received in the housing 104 such that their longitudinal axes are generally
parallel. In other exemplary embodiments, valve assemblies may include
three or more valve spools disposed at least partly within corresponding bores

defined by housings of the valve assemblies.

[0036] Both valve spools 144 and 146 are movable within their
30 respective bore 126 and 128 relative to the housing 104. For example, the
first valve spool 144 is axially moveable (independently of the second valve
spool 146) within the first bore 126 between an open position (e.g., FIGS. 6
and 7, etc.) and a closed position (e.g., FIGS. 8 and 9, etc.). Through this

movement, the first valve spool 144 controls movement of fluid through the



[ 0031] As shown in FIGS. 2-5, multiple valve structures (or fittings)
5 116, 118, 120, and 122 (valve structure 122 is not visible in FIG
2) are couWOdlWB1¥ke housing 104 for help in filling tHECEHOAFIIET
102 with fluids, refilling the container 102 with fluids, introducing

fluids int t e ' ' f t ' :
102, “etc, EOrBgaeR A Fotiihok T B 2B TR PR eR R IP Rl
may facilitha dirst oberec 26 Aﬁd thelisecengplalvel spesl {4fotis EXially hoomgable

d/ fl . ' 0
o ool PR " e SR R, Y S e
i}) El uct ures béﬂzfeenlfﬁ opbx?:Opo@tnm (22, fﬂ@Ss ?%mﬂ EOBFJ leand @ ¢tlbsedhpusitiog
in i rst structyr coupl ed to an upper
surfaceglo %ggf BRe & lfi ?Clbtfhr‘&“éb%ﬂ‘qyém?% L fﬁﬁ?@@&ﬂ% ‘)%EJ?V@ A% ed
to a first 1asct%nﬁursfraseerﬂaeﬂt%mu.a fﬂi@rohgmhélao&&ﬂq_ 1@41¢ﬁrddghr;sbrtsah:m
structure 120 CO&BDV%]C\/tO a second side surface housi ng

104, and aanpdutd ®Oo5Sr QA rands A40Bo (i3 etﬂetﬁﬁ‘mél bpff%t12§i déuch
surface 1069&%105 hgfs heusidids 1Q4enftfy Uﬁ@d wt?lfrt?é Neskt |t'5'%c?sip MR n&été’ﬁ]e

for exanpl e, gasses, etc. he sco presen
dlsclosurehe&mﬁﬁ&$VVth further reference now to FIGS 6-9, the
housi n

't he Mousi ng WSRT1 T ot illsyBR R RRRIm, B kS, R, gt Al o

in shape asﬂotﬂadmlaﬂﬂl teareasubstEpitinlildsirealar axechstribgor. Iﬁcﬁtexaﬂiﬂ)leéﬂﬂ‘e)nd
bores 126 nd 1@8 are or| ent ea within the housij n|g 104 such that their
| ongi t udi n 'TSt YR€ SR géreisiudes spangrally cyindiigal evish suffree ytefirst o

and 128 ar gngRassth anaibr droplasasd aﬁa h%a Vésrpebﬂ‘veqml@p%&@a% ﬂ% S@arin
a generally vertical direction as wel a generally lateral

di rect i on. SpriRE3 PTE LIPS gaxially meg@alpm:l lbe Jirsfupnyiare gpsaves 138349,
134B, 4@6Arel§t%ﬁr C|£)?§IA1.’(§J é?l’gr%)tuﬁ‘}%ce%g OHI?% Alqs? laﬂi%dsddﬁlqﬁg Ql%‘ffﬁ@g
ui ds i nt f

104 for recel Vi e housi n or transportin
fluids thr Bergjmdtarmm grhoves il 6 |§_ﬂa4atwreb,rfam]ecframgﬂ'mgorﬁg|tmdﬂsat t:emler phe

nousi g 1oiedTPt YRS shei 148,08 ' Soeon B hon € e fenerdfle
140A, and gAPBricalnautedsmgadd with firstearangecdnii ashul@mngroboes tB6 WpRet58
ports 134A, 136A, I}/igggosch 140A, .and first, second,

third, and
fourth | omgPSFﬁﬁﬁI‘flg t;lBtheﬂjég' s%ef@gipomhoned amallgf therealong

20 In addition, the first annular groove 156 is relatively closer to a longitudinal
center of the second valve spool 146, and the second annular groove 158 is
relatively farther from the longitudinal center of the second valve spool 146.
As will be further described in connection with operation of the valve assembly
100, the first and second annular grooves 152 and 154 (respectively) of the

25  first valve spool 144 allow for fluid communication between the first upper and
lower ports 134A and 134B and between the second upper and lower ports
136A and 136B when the first valve spool 144 is in its open position (e.g.,
FIG. 6, etc.). And the first and second annular grooves 156 and 158
(respectively) of the second valve spool 146 allow for fluid communication

30  between the third upper and lower ports 138A and 138B and between the
fourth upper and lower ports 140A and 140B when the second valve spool
146 is in its open position (e.g., FIG. 7, etc.).

[0038] First and second bypasses 160 and 162 are formed in the
respective first and second valve spools 144 and 146. The first bypass 160



WD 2010/ 021891PCT/ US2009/ 053587 [ 0034] The eight ports 134A, 134B,
136A, 136B, 138A, 138B, 140A, and 140B each extend at |east partly
t hr ough t hWORSWAZEY1104 and are in general communi cati ACTH2HIGHRBEDS
the first and second bores 126 and 128. For exanple, the first and

econd , h
Th T ui i oganarety UBHEs E8honet MibadsitR niinhat backou b ASPuaRS
f ourt h uppepoairidtd ganerallydirars alf38bys8BmpetidoA] 64 tadatetORljacant dae first n
fluid co i i e . r I ition | I st
upper port AaTAl B0 17 16 RAERUALEHD the Ret Tt B8ar 145 T
t Ee thSl nged@m Wﬁd&;stm @Hﬁo @bnaﬁllg&i@héygtc;lfaﬁnélh‘faatem@hesi tr(reu%% g}-_\
t hr eade c 0. e secon n our or

and 140 aff‘@ é’ﬁftn@{jﬁ‘% sq@agtvaﬁw SPYO ﬂ@lh%erqu?' tfrg @f‘)}PFé P#BRC
of the h0uép@@urbo%wd@té&gdjéeém%eaﬂgt é@rwléh%r\b@wa%tfouﬁttéﬁ@@dm
and 122 (respectively) coupl reade etc heret©o. And

the third 6ppe¥ thersecppdavalue @@pphgeﬁaff hugaas Wikhe iurthﬁértde@cgl&fbﬂm
side surfa i 0, C e
120 coupl odoyE0n With SEeBABR g Vot atabiifly’ 1t Ang P oridatc el

t hi rd, andfifidlyr¢duplesvibe ﬁm:brupseaﬁdrBB%@Bd tﬂéssa;oraimpﬂaa%rtaﬂl%ﬁdememed
at |lea partly.in the | surfac the h i 104, such
hat “oltis PireSb b SPea 1545 I 1 8Gsad Rslhn Blner KErh e ar AT e

[ 0035] W t hseeuridi bymesr E2engitiyecdupids B8 third Upper ookt 3BA aAaand fyatty e
20 spools 144 and 146 are received at |east partly within the

respect i veUPP§sPOh1408c R iR sesonD alyR FPPSk 14@'H% IR jite glogasPthd

val ve spoolsg 1¢fcandid46 are each el ongate and generally cylindrical
in shape, and each ]gener ally corres%ond to the shape of the

respective bor el0838] an@-1ngs 1R2AI7ER, andyl 73Eande@dingsd.74fhd74Brand and

secondyyal Yp4Enp0ldirtide gfgﬁ@fﬁa@ﬁ&ftﬁéﬁa Gief SPREALS ¥ fre ﬂrEF&% \éﬁgoﬁd‘

t he hou5|ng |tu i nal axes are
parall el . Vaivetspeo!sebddrﬂmhﬂ% e(arre#apelmtrvelyt)sThefm matmmn% amdyi 72C

i ncl ude th | s _di

cor r ospondPhelisb ¥ e PRAG 2D ot s ais Be RS e, VR SHALc144 Phe e’
[ 0036] Bot hhy@divg mowsCOhf&;ﬂ.rrand eﬂ:éég@ﬁ@nmflabé aralvied Bpoolt Med rand0 the
respective bore 12 lative to t housi n

hoP el ot Soaraien SR arnia HSSoaTa 125 ABUCAS o199 AL AR, APdct e

secondyyal Mﬁth%p%ona%vé/\sééw r‘1416h%rrfn' detls Béﬂ'\n%e?aztﬁet\%li\)/@%b@nl 48P&Y
position (e.qg., i .) and a cl osed position @gtﬁﬂ

FIGS. 8 antﬂ199h0@m9 ﬂ0411yrmng:w’rr1ent QHQ@ﬂﬁmﬁﬁtOf thaevawer smoq}a1|4\6ea
144 contr of,§,J1Ry $6% With A thE 'sBbchd BoRUER. t he

[0040] Actuators 176 and 178 are provided for moving (e.g., sliding,

etc.) the respective first and second valve spools 144 and 146 axially back

25 and forth within the respective first and second bores 126 and 128 between
their open (e.g., FIGS. 6 and 7, etc.) and closed (e.g., FIGS. 8 and 9, etc.)
positions. In the illustrated embodiment, for example, a first actuator 176 is
provided adjacent a third side surface 104E of the housing 104 for controlling
movement of the first valve spool 144. And a second actuator 178 is provided

30 adjacent a fourth side surface 104F of the housing 104 for controlling
movement of the second valve spool 146. The first and second actuators 176

and 178 each include internal threads 184 that receive corresponding external
threads 186 of the respective first and second valve spools 144 and 146.
Accordingly, rotation of the first actuator 176 causes the first valve spool 144

10



housi ng 104 and through ports 134A and 134B and ports 136A and 136B

(via the first bore 126). And the second val ve spool 146 is axially
moveabl e (VRIEWERHEht |y of the first val ve spool 144) WGIH{S3009/4E3587
second bore 128 between an open p05|t| on (e.g., FIGS. 6 and 7, etc.)

and a cl os@(ﬂ NS Bkigmy §? - dide, 8 BtGPin @h@'ﬁ?’stgoorg'[@@ anEhFcﬁé‘?fhufohitﬁe

novenent e second val Ve spool 146 controls noverent of
t hrough t héeemsﬂsacﬁgatmozﬂs BasRFhthpeecend s8lxe spdol1 BEBoanaveaxialy (IOA

and 140B ( v\n’tell&ﬁ) @gﬁg@gc 8%%2@8 Such operation of the valve

assenbl y 1 escri inmore detail hereinafter. 10[0037]In
the illust rat ed[0e4ipdi Teat first hend isesbndinattsatoend 7¢akne $1830dre ¢déh and

146 are_subst |y si mI n ons ruct For  exa the first
valve SBooPousa ihtiehabisTe Sk ol o, il sum Hoton oLeied o h
first and sgiapmdvement @lat@éQQWhé@éfn @nod4 184, (d%ﬁtﬁ@%h!swglmh @toSPq}éﬁed
in the outer surface and J)OSItIOI’led aX| al 'y "t her eal on i r'st

annul ar gr B usisateq empdimentiipy exgmeleo deg apwaéprscﬁ@@ﬁtluauﬁma Besi er
f the fi
of the Tirg ?s\é@hﬁgﬁ;rg@gm . b, ¥, @H?@%&&?ﬁéﬁﬁ%ﬁ@d aﬁezﬁébﬁgé@v& Jvﬁﬁ.

relatively fart he 16n center rst va
spool 144. caunietbioss §8@<ﬁ1~rmaﬂauh\1lee onmhg 108. Ancanudbsga)ogerf&aformed |n

and 160 (e 18 G0 wib L gt o i B SRR PRGN nP RN R
axi al l'y t heo¢abrocanstrathing ax|abld10t/ement bhthef respectanenatitaatognwe\mdlﬁm IS

relatively c¢] oser | ongj t udi nal center of the second val ve spool
146, and t W8N ERIR5E Ei%atﬁﬁthoéﬂ 'ngrgléve 158 is relatively farther fromthe

| ongi t udi nal ce[mnaz][ of TheengiRaRNAd 0Mabng EROIspbddie. 146 aMd habeof yid her
described in connection with operation of the valve assenbly 100, the

first and @é@%@dmﬁﬂwe@rfﬁ@ﬁ@fﬂmya"rﬁjielmn(are@gré@be@nw gvingtee 25
first yalv .gﬁpfé%lstéﬁ’c% %35@ f éécgﬁo mm?%deﬁ'bfbrﬁé%é%e%nah&héﬂﬁ

upper and wer ports 1 meen e second upper and
| ower portextmablambmaﬁmamserint heefexemplaral embegiownt,1ft examplej tas

o coves 1RSI aordeeCiialia Blabyy modtefnl P alsh FoRPR ERERRARAY.
bor U5 136A R0 JaRE ARG RELAESN LJe 1 our{ Upper and | ot por Lo L40A
g(r)urj 140B Qﬁgﬁ ?ﬂ;éé E@ 'E]Pgéi gretﬂgé)g 146 is PP\ its open pos:otl on
(e.g..2¢1G 7, @ba3s) - b%l?a%bﬁ'df&he%ﬂ/esﬁé‘ééﬂ‘fblpmgﬁzﬁﬁ?%oﬂaﬁ@eQié@crltﬁa’d are

formed in the respective first and second val ve spools 144 and 146.
The first Wipasierawe toddfms: 4l ayd §c9.i [nexneaexaiapiael meraof opeetios, the

1 0% SLdshodnnl PRV L e SRR . JRIRGRAL S

first bypass apertur ar groove
152 to a | aeggirtendiendhropg thog liquie, and’sxraﬁﬁilthﬁecwﬁamer 102 withhiguieit dred

bypass 162;4l;¢ %\aF BRI befode bBSR et 8RN this Hidle §7bSAYRoN MU
25 assembly 100 may initially be coupled to (e.g., threaded onto, etc.) the
container 102 via the connector 106. As generaliy shown in FIG. 1, this
locates the first, second, third, and fourth lower ports 134B, 136B, 138B, and
140B generally within the container 102, This in turn locates a sparging tube
194 (coupled to the third lower port 138B) and a receiving tube 196 (coupled
30 to the second lower port 136B) within the container 102. A liquid supply line
(not shown) may then be coupled to the first valve structure 116 for supplying
liquid to the container 102, and a vent tube (not shown) may be coupled to the
second valve structure 118 for use in relieving excess pressure in the
container 102 (e.g., excess vapors associated with filling the container 102

11



5 least part of the second val ve spool 146, generally froma second

bypass aperture 166 | ocated adjacent the first annular groove 156 to
a | ongi t udYR2P1V4RPIHf t he second val ve spool 146. Thus PCIEUSRIPISISR
further described in connection with operation of the val ve assenbl y

100, the fiyittiqRMPRES). F@Pﬁhél‘ é“cgllrbér @9§Bh6§|xtlihé (ﬁd)trs‘ﬂom}r'll? g Ry RPESY
and the second upper port 136A first valve ool 144

in its cloYethepdgftviable gteuctire 1|2|0c§pr 8UPRIYing cargidgasHe tbe@@ﬁ@nwﬁé)gs
162 fl uidl
o SRR IRl BEntL Ut tRACk ndy 38 ERAIG [REAPRPRR

port e secon S oo ose

(e.g., FI Gstroctuet ¢22 for[ r@089ing- \rapnggarddm‘.ﬁredbifé&d bmmhéLé‘aﬁeagds @ut bhgs
174A, 1 4Bh andt15 C are distributed axially along the outer
surface fhe gDtaIner nd second val ve spools 144 and 146

(reSpectlvel y) . [0Dlag] O- wrtegaodﬂ% théKzaEae mnﬂﬁﬁtooftottﬂiecbmteﬁierwetzve
spool 144 form seal s between val ve S and the housing 104

by concurr8R¥ a8gh&gurtngt th@f“”@ﬁéo\iﬁﬁ valvg e”ﬁﬁ"@ﬂd”ﬁh“é’%@% sRECD 4
wi t hin theaémle.ers h%e?rilﬁmm b8& &.gggmpkﬁétféd t$7rﬁ$vemi éﬁ%%\?& of

the second valve spool 146 form sea the valve spool” 146 and
t he housi ngrslend WCQMNaWeappoen‘gddgemwiéS@retwe@ tfwllrv@%‘pmﬂltltlw&rmwd

the hoygi ng,J ‘}%&%& $6§]n6r4%e F%F%Qgrgp Fs:garjr%%thé ﬁBAI%ltAﬁta%ﬁ}a%é 1768

178 are prOV| novin I ng, € respectlve
first and $88oray balotetedpmohterdddkvene td#ﬁ)vaxhelres;pdmawvﬂl!ﬁeapdorf 4 h
W t hin the r s&eac{lve first and second bores 126 a

their open{ te9Peg (?ﬁ%t'of‘ . chpckiige dtpodiye qgedequg LS} ‘%gveand

9, etc.) pgsddiitansand e Reitd blbysd pasiash aRtriditHRN,shbald X apietiated
first actuator 176 is provi ded adjacent a third side surface 104E of

t he hou5| nihat ohe st vabvi BEPOl H Mo BB oW beaa B Tiel 9 $pERId
144, apaaandy @Eﬁé'r?dé.?ﬁlé 1 8né SebsRY LA HRBoPTAECERS it iRiShbork] de

surface 104F ousi n 4 for controll'ing
valve spool 146 may be moved between its first and second positions

independently of the first valve spool 144.
[0045] In this exemplary mode of operation, to begin, the first valve
spool 144 is initially moved fo its open position (e.g., FIG. 8, etc.) such that
20  liquid flows into the housing 104 from the liquid supply line through the first
upper port 134A, through the first bore 126, through the first valve spool’s first
annular grocove 152, through the first lower port 134B, and into the container
102. Excess vapor that forms within the container 102 (e.g., vapor associated
with the liquid that may increase vapor pressure within the container 102
25  when filling the container 102, etc.) moves from the container 102 and into the
housing 104 through the second lower port 136B (and receiving tube 196
coupled thereto), through the first bore 126, through the first valve spool's
second annular groove 154, through the second upper port 136A, and out of
the housing 104 through the second valve structure 118. This operation can
30 effectively vent pressure from the container 102 while the container 102 is
being filled with the liquid (and thus help maintain pressure within the
container 102).
[0046]  After the container 102 is filled with liquid to a desired level,
the first valve spool 144 is moved to its closed position (e.g., FIG. 8, etc.) to

12



novenent of the second val ve spool 146. The first and second

actuators 176 and 178 each include internal threads 184 that receive
cor r espondVRGVREhal threads 186 of the respective fifd{USaH8858bnd
val ve spools 144 and 146. Accordingly, rotation of the first actuator

176 causes stdpethiel fig oYﬂtheln&pﬂfé cdiftdinet @ 0DPERsEAhRSbYorE OringsSt 7€,
etc.) in the first bore 126, and rotation of the second actuator 178

causes t heasdcldrB sHstantiglhsealithe firs leweeperkilaffyirqe ﬂ@ﬁ first upper past c. )
th b t t d

178 are. cadh 8 i, AR Jnp R ARE hadk 1B ISR P BRIHE d he WRUAEr

each const ﬂa&ire@eiw&gal Asd tm(seadonn‘mmirtbmd G-dhgs 1l V2B odtTeChaubstangiallyp 4

el ¢3¢ FEASDEEERPE dipdhptmaoln BESsoond Wi el TP o1 st "

si zed, shapgebr PoRSUIBYB ethd ahs. %eddhdbeowacqyoﬁedmﬁs hare atilt olmntiriicdbor e
190 formed in t he housin (% An _annul ar groove 192 formed in 10 the
boss 188 aFPHAMNGAIRN AWAN  ther hawsiag (Wt vien Bighyirstovalye $Poal's sgcond
housi ng 1%5@5.—5%% r1§unbmh@ébﬁtb.d@\49 5them.§8%eélﬁapﬁ%is\b%smon
actuator 176 and th respect to ousl nﬂ 04. [0042]

housi ng 1oanmrﬂzrce%ﬁ U@undpodhg rmwr@najomewwr@met elﬂratsupmrereprt 134A
enbodi pent f 0 Vi

i gh 1 581 s RGP ERenes TP e A o Gh ing AR bR, TRL WA 81

ot her ext r aetcaial eppeemparm ‘rﬂﬁﬁt gor discloarge efkempthar fowsimp diddeinroughothe

exanpl e, a hou5| fron1a plastic material. In other

exenpl ary § gs and val ve spools conprise fully
fluorinated pol wmﬂqs Aﬁgh thees ikt AvalvEFEpodP THE, isFEBsed; Tthe, sétontihaaldd ke.
20[ 0043] Operation of the val ve assenbly 100 wil | now be descri bed

spool 146 is moved to its open position (e.g., FIG 7, etc.). Carrier gas flows
156 from a gas supply into the housing 104 through the third upper port 138A (and
third valve structure 120 coupled thereto), through the second bore 128,
through the second valve spool’s first annular groove 156, through the third
lower port 138B, and into the liquid in the container 102 through the sparging
tube 194, The liquid is vaporized in the carrier gas bubbles formed by injection
20 of the carrier gas into the liquid. The carrier gas and vaporized product within
the carrier gas then flow into the housing 104 through the fourth lower port
140B, through the second bore 128, through the second valve spool's second
annular groove 158, through the fourth upper port 140A, and out of the
housing 104 through the fourth valve structure 122 and product transfer line,
25 which may direct the carrier gas and vapor product carried thereby to a
desired secondary location. In addition, during this operation excess carrier
gas in the container 102 may partition from the liquid and move upward
through the second lower port 136B, into the first bore 126 (between the
second and third O-rings 172B and 172C of the closed first valve spool 144),
30 through the first valve spool's second annular groove 154, down the first lower
port 134B, and back into the container 102. This may, for example, help flush
any liquid residue from portions of the first and second lower ports 134B and
136B, first bore 126, and first valve spool 144 in preparation for subsequent
operation (e.g., subsequent filling and/or refilling, etc.).
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with reference to FIGS. 1 and 6-9. In one exenplary node of

operation, the val ve assenbly 100 may be used to fill the container
102 with | WQAH281hybbl e a carrier gas through the |ikfth¥E208A8BD
refill the container 102 with liquid if the liquid |evel drops bel ow

a desired |evel F0d418]t hicndgDsl8e SHedORRE @it P Rapd 1ol @bt s B e nasie- Rk
100 may initially be coupled to (e.g., threaded onto, etc.) the

cont ai ner oM {heacentainesrifae e seemd ralvgspephl 4§ is emedi te its cosed

this | t & ' : ' - :
1365, 190mP0N 156519 P to. ol the AW o Refch Bl B BSnGiReP,
| ocat es a 4pdar ghedirst @nd sE@dng cbtipged74A andel 74l subdtavizily geslt thi 3BB)
and a rgceiving t 6 upled 30 to.t secon wer _por 36B)
onn e diherhdse dior e R udter, s ePAC RO ot Mg R Ve n
be coupl edspeoit 1 ifhibss meakertens bf thel cirberldds therebstpedn/iArg theGecend 0
the container 102 ran a vent tube cou&l ed to the

i d be (not shown) nmay. be
second val #Bd4hiFdOrriiias WAB ard 1(4G SPHSt@@T@'@\ﬁ%t@(@EEE '?ﬂ’ s%Qﬂ 408,
the contai pgf, Wf&ﬁbhgupp%‘rxﬁtgrfg4\?5?«9%%ttﬁﬁ'§%\}v@1t BartM daB fahh'th@ﬁgﬁﬂlﬂ?

container 102 wth liquid, etc.). Further a carrier gas supp i ne
(not shownjowanypase 1€ @re stil & flkd commudnigatiorevistthasesprd vayefspool's
suppl yiag | ont ai : ) sfer
e (430 SRETIE B brtol ekl BLE v bordter 00 S BT bR 0NT 1 o
recei ving eageEss gardeugbsriecbedr@ingy 10henanfiowefrogatheothirdolipferhgort

cont ai ner 004 fter ¢ | ing the val ssenbly 100 tq the
contai nor 169 LRbel e ot RingSF s 4856 AR BN b 2oc00t dubrss
100, the fip3tasdeh ses dthagbpet g3r6 1408 faﬂdisbﬁ&géaﬂorhethéerlmmgvmw
operated to nove the respective first and second val ve spools 144 and

146 bet weeH T heoigerth yalver steiedurgni@21 dhistayrfoe pvaranlep gisothedm dusteor
exanpl g5 eagh vahordidR bﬂohuél%rf?érﬁqjo%ﬁr}éaéﬂhéls’e%@n@%lréqg&@é{c 14\%69\%%“ ed

countercl ockwi se to nove the respective val ve spoo 44" an .

its open pegealildh, foanh upipet kit gestld0hperd prasluctispraien ne ndrerarsieol
144 and 14 | position. In addition, it should be

appreci ate rtsﬁg%é%@m?g%%ﬁ@al ve spool 144 may be noved between its
first and seconf@049] positeinatisely idéeaxeEmplayy mbdé lné opercatind, i Hleviguipool

I R R AT R TR Y R
144. [8945kan Behindved et alascipiritioh t0ReSRI0YBMehOoPe@i dhrriéhgad intet

valve the container 102. And the first valve spool 144 may then be moved to its

open position to refill the container 102 with liquid for subsequent operation.

[0050] In another exemplary mode of operation, it is contemplated

that the valve assembly 100 may be used for closed transfer of liquid out of

25 the container 102. For example, in this exemplary mode of operation a gas

supply line may be coupled to the second valve structure 118 at the second

upper port 136A, and a liquid transfer line may be coupled to the first valve

structure 116 at the first upper port 134A. The first valve spool 144 may then

be moved to its open position, allowing gas from a gas supply to flow through

30 the second upper port 136A, through the first bore 126, through the first valve

spool’s first annular groove 152, through the second lower port 136B, and into

the container 102 to pressurize it. The displaced liguid in the container 102

then flows up the tube 194 (which is now acting as a dip tube) connected to

the first lower port 134A, into the housing 104, through the first bore 126,

14



spool 144 is initially noved to its open position (e.g., FIG 6,

etc.) such that 20 liquid flows into the housing 104 fromthe Ilguid
supply |i n®O214B8 8 t he first upper port 134A, through REEUPPL63%hr e
126, through the first valve spool's first annular groove 152,

through t henblgltthé arervaney spdeiéBsecand él‘lﬁuﬁbrtd]@o@é’méﬂ' febudiPhe Rtess
vapor that forhms within the container 10 ., vapor associ ated

with the | Lgredremds4fagnd egk ebie Reysig @Géﬁygw@h \thet fiish valve stoetuae ner
102 25 V‘henﬁéalﬁh'll'agldtt%s?é)r |({¢Eg &ﬁ?re‘?&c ) nmoves fromthe container
t t hroug

102 and into housi he 'second | ower port 136B (and
recei ving tube [lm1touﬂl’n edoﬂieereaewp}ary ey bf Dberatlom,smebm'mbalmelﬁ'IOZ

throughtheflr | v, nnu thro
thesacind pERiapt B Tl sl Hf 2B S8 argRi6 107 e SRS
second val W%réﬁ)rbﬁbpé@tléﬁfiHef’éﬂtﬁe OQIeéaisBmeﬁﬁm(Bﬁwayedef esdd wetefill\tegt
pressure fromthe caontainer 1 t he cont a| ner 102 i s bei n%H%

filled w t RORIBEEN1Qgi Wit dAkidy rse"ﬁ‘@?Fge nifith BAWd dp dae Grataifer nids

cont ai ner BQid\v o HBSAR] AlEer the container 102 is filled with liquid
to a desired level, the first valve spool 144 is noved to its cl osed
position (e.g.,[0058] 8]t ghasld now betappredietedtbal valve agsembties of e

ceal t1S ¢ %?%ten SR Tl S A
that the fliqt madawmcmptbploflrémevm bamcr pumdemeniromf thehkguid quithih the

t her ebet ween, ple second ﬂhq" ?}) ﬁ]lgs 172B and 1725

subst ant i aF?'g/ta@eé%a fFECEe Y ﬁg\ﬂe?n GF "e8% RESAAH e PEn O per
port 136A. witheutfrefralvirigomevaper dssbaAfti, RO thBeohrmd ahawesy p@ivideldpB
are still in fluid communication within the housing 104 V|a the first

val ve spooﬁx@ng%‘é@ﬁéraéﬁﬁﬁIoérthﬁﬂébf\?easﬁgmb“%t F%%X%Pi?apﬂ%rﬁﬂ@@ spgh

ot her e t I ng
20155 P e SRS MBI o o

bypass aperatigwedigam ther in e tonteinesy gas el sequentally dondevihesbnd

upper port for, dis T t r cond

val ve str ugﬁg It@@é{aﬂ}[eog%n%ﬁ{egr tgpﬁethg |¢bg]}tt151 4 v%qulggﬁlsﬁflﬂg) p}engt[ gsed

t he secondThisl ey sghak risk6 of sonavedating nhtashqopﬂeln tpes:onimr(ae]dg)r mﬂ G
i,nt o the, hou 104

U ouch 1 nElke i softihe T BAOTIR 47 Ro TP 7S Bridipieee Su

coupl ezbthgu@{@)ten@éugp@ﬁt@m second bore 128, through the second
val ve spool's first anpnular groove 156, through the third | ower port

1386, and into k&3] qhhe TorFacieg ceseaptiosy of dbe t ernbegiRentre hgsabeshg
t ;blen Jlggt . gﬁﬁlde'd%'r PuloseaRATINERAtDRA dridCa&RFiptiGH. 193 nBURR R B e d
exhaustive or to limit the invention. Individual elements or features of a
particular embodiment are generally not limited to that particular embodiment,
25 but, where applicable, are interchangeable and can be used in a selected
embodiment, even if not specifically shown or described. The same may also
be varied in many ways. Such variations are not to be regarded as a
departure from the invention, and all such modifications are intended fo be

included within the scope of the invention.
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20 of the carrier gas into the liquid. The carrier gas and vapori zed
product within the carrier gas then flow into the housing 104 through
the fourth | ower port 140B, through the second bore 128, through the
second val ve spool's second annul ar groove 158, through the fourth
upper port 140A, and out of the housing 104 through the fourth valve
structure 122 and product transfer line, 25 which may direct the
carrier gas and vapor product carried thereby to a desired secondary
| ocation. In addition, during this Gh&MSB on excess carrier gas in
the container 102 may partition fromthe liquid and nove upward

t hrough t he ¥¢eatnid claimed iport 136B, into the first bore 126 (between
the second and third O-rings 1726 and 172C of the closed first val ve
spool 144), 30 through the first valve spool's second annul ar groove

154, down the, fi rAtvai\@/\@éseﬁQﬂ}t(ﬁ@‘?@or @n&saalgleouﬁmg; H‘Qrcgﬁn&g?rr{]?ﬂg%%%
ue |

This may, for exanple f1ush resi
the firde vgrﬁfS@@@bfnG Opbmﬂg ﬁ@efa?lel@zt%l %ﬂorlr@‘élds ther gandaingiol182) wish adiquid
first vglnie veRAY elddsivapf ﬁcﬁﬁrtﬁ’é b&ﬂalhgf (1%2?5%&%%:1 WRE Er% l'ic@;ti foereﬁeve

subsequent f||||ng and/or refilling, ). [ 0048

desi r ed PEeRSUIR Tothe, agydaings 6‘cﬂ2dtcrﬁ%t§d weﬁhevuqum rtaaunyalveorasemblic bm%ualm
102, t h%eﬁx‘agctgféﬁaﬁféltgf ?nn%eﬂeé a%‘é&érga@%%é Qohthfief gfbs?ﬁiﬁ%rp%%'t herefﬂuevmg a

(e.qg., FIG etc w of carrier

cont ai n@apqrogrodumefrﬁm @he hmid swithom dh@ -aontedpser 1(182), dhe vEheBassembly (100)
subst an gﬁJh& eal the third 5 [ ower port 138B fromthe third upper
port 13 g that t he second val ve spool 146 inhibits novenent of
the carrier ghsusihge(H¥: ween. And the second and third O- rings 174B

T oo JoRER e L e S O

| ower p¢tra4);140B are still in fluid connunlcatlon via the second val ve
spool 's 10 cond anp ul ar _groove 158, t container 102 is
o herw se scllaa ki Mk AL o ghfecbogiatian 1ha’ AR BeRSnsatraiovertls

1; g gm t Eeelaﬁur?rtd r;chqalaeusucug)l(10411$(86r;nnﬂrchrnci)cm.@rnd édﬂmrﬁ@gt]?ﬂﬁ Ih%ma@smamamﬁau‘@ﬂ%A
thro t he secon and .to the fourth u

for di SEReHRS Yappr SR BN IR T i T ot ent Guaptr DERDE: Bidyed Boo

122. Thitse ¢emyer dast askanpl e, al so hel p flush 15 any vapori zed products

fromportions, of  t second bore 128, 0

upper " port _gubSTEIRAS AT G5B JeUe P aHEH A4 146) M et e aPeg T4

subsequand aofbad ivalve d}:fé@ﬂ?ﬂ%?]ttﬁé it VaBleysdodi (m? beXRRbdsabldRsvef to
operati in the container 102 falls bel ow a desired

., if the |
| evel , %%S@@Sn@'%gﬁéds(%@h to] g@ntinh mgyemsat ehuleg) liggd theough ghg diousing
poSi t i o4 049 aﬁ&%’cB@thﬁrmd\Ienﬂintbhmecés{de'sﬂ/a&ﬂrsthl‘dﬂbﬁ tlﬁé‘ﬁoﬁé?ﬁﬁ ﬁoz?rarﬂaot%e

And the first val ve ﬁg 144 may then be noved'to iIts osition
to refi PECANHe/aMeHPP A6}Lb@n9\mq¥eﬁblaaelatw%0 tBﬁﬁ@éé[é'é‘ﬁtSP@?Jéﬂ Jitg gontrol

[ 0050] hmvamehharth%ﬁmr%%x tdsh e 9&%@} g@a ahd td éorﬁmﬁpgirmh%hﬁéf the

that the val ve assenb may~ be used osed trans [1quid
out of me@diﬁhtf‘mmfh@musmmﬂ%éanpl e, in this exenplary node of
operation a gas supply line my be coupled to the second val ve
structure 118 at the second upper port 136A, and a liquid transfer
line may be ZouplTde vabve sesefibly (10007 elagh riustheradn tHeohatsing &1 0) irsdudes

e ooBebra ey Bkl Yt PRk o A Rl BEE G ° S

3. The valve assembly (100) of claims 1 or 2, wherein each of the two or

more valve spools (144, 146) includes an outer surface and first and second annular
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30 the second upper port 136A, through the first bore 126, through
the first valve spool's first annular groove 152, through the second
| ower port 136B, and into the container 102 to pressurize it. The

di splaced liquid in the container 102 then flows up the tube 194
(which is now acting as a dip tube) connected to the first |ower port
134A, into the housing 104, through the first bore 126, through the
first valve spool's second annul ar groove 154, through the first

upper pogrboveddAS2 2184, Aut, P58)idieposedsi the R dupes ahd tpbgmamécséxml M8ng

tructurﬁ 116 and liq ui d ﬁransfer | i ne coupl ed thereto.

anot her ﬁ@%ﬁ@ﬂ%ﬁﬁ%ﬂ%ﬂﬁp -operation, the container 102 5 nay
initially be filled with a liquid and the val ve assenbly 100 then
coupl ed thereto for operation. Here, the valve assenbly 100 may be

used to refi B tHH&ecEhCaRFHEMbIOHIOR ofclringd; wheret thexiatsing, (106) defmesa
liquid ims eC(QQB)abH@ra O rfidhdre @ P%é‘”g:fls\;eﬂ\?éj F&l@cﬁght_{@[ Bagﬁé]rbé?wed

shoul d now fppreC| ated that val asse

di scl os um@lmﬁ;e irflolpore X429 and 1@?1&@ axially enaviable generally atarfo 4 longﬁmhaalrrems
with |iquigd.i Bl Yarfdf tHe i f

liquid 8\# ttﬂl gﬁ%ﬁ@&%gﬁ 1 naen;ast érdgg'ée\?yv @ﬁélf(ﬁt@ﬂjg%éﬂj&}e QU&? g'ﬁ 'fhl"] theg
oper at i aecom/bore (d8Bkand bhiogtaxicdiyovivalle denerallywaors aelmgltjadinabaxls loé the

contain ﬂpg ovi de for extended operations of the valve
assenbl TS%EO orrgz)(z%p operations such 15 as filling and/or

refilling liquid into cont ainers and transporting vapor products
retrieved frgmth Ii idin e i ners can be seguentially done
wi t hout unco%’pl i nzh 8 RSETAN § '@@Pf’fﬁlﬁﬂnf %e 38’??[”%1 r}‘?e&%” 63&3’% d?ﬁ%
oper at i dirst anﬂfmesomtayont@dlm‘m n86Ksindluid cathimohisatidrngiti fe ﬁrlsﬂlbtbrd (I|26)t he
cont ai ner_,and y, r.educe.risks of expo e I| UId in
cont ai ngFSt r{ﬁ{a?"gﬁn%%%e@@f%‘ﬂﬁ g %e'é’g lﬁe I%”@E Beﬁ%‘f{sfr@ngoﬂ and
[ 0053] Thranégorethel Igidl es the Pt B@'eo(ﬂ 2eheh@@baﬂldwrt 1:’@&) Hé@@ﬁccmﬂ@mréiﬁié
for purF{ose {plllustratlona g is not intended
be exhalSHPREL BE X565 HeROr RsOR AIPBITLINE Nk @W@uﬁpméh%mtbgr%mﬁ) for
f eat ur eglisehar@em@it thetHousing ol ment are generally not limted to that
parti cul ar enbodi nent,
6. The valve assembly (100) of claim 5, wherein the housing (104) defines
third and fourth ports (138A, 140A) in fluid communication with the second bore (128),
the third port (138A) being configured to receive the carrier gas into the housing (104)
and transport the carrier gas to the second bore (128), the fourth port (140A) being
configured to transport the vapor product retrieved by the carrier gas away from the
second bore (128) for discharge from the housing (104).

7. The valve assembly (100) of claim 6, wherein the first and second valve
spools (144, 146} each include an outer surface, and first and second annular grooves
(162,154, 156, 158) disposed in the outer surface and positioned axially along each of
the valve spools {144, 1486).

8.  The valve assembly (100) of claim 7, wherein the first valve spool (144) is

moveable between an open position and a closed position, and wherein:
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25 but, where applicable, are interchangeable and can be used in a
sel ected enbodi nent, even if not specifically shown or described. The
sane may al so be varied in many ways. Such variations are not to be
regarded as a departure fromthe invention, and all such

nodi fications are intended to be included within the scope of the

I nvention. CLAIMS What is clained is: 1. A valve assenbly
(100) for releasably coupling to a contai ner (102), the valve

assenbl y ( 10@hdneiheofiepetabl pobb (f44) lis almdbﬁ@ropéﬁfpdstnohhme:ﬂm PoRe(134A)
(102) with a liquid ile ventin S V om t he cont ai her

(105) mesautiaon Wil 4 Gorsaar Ao R I abolt 1 3R tiaughhdie SRt arales
(102) crhrbed fiby érﬁ*@ldr' grabok (1319 RhVRaLHREMRIY daH0Rbvalfadn Qﬁé st port

operable to intro i nto the container élOZ for use

in retriddtil ﬂérovafp)éﬂe 6&8689@(11‘26%@%@ the st dowrtnerh( 184B), cavt the rseeond
(102), thet mabx cé&%ﬁ]ﬁﬂal/es(@mk da%e;sm secfbn'E]QUﬁérngor\(M }Pibb% tﬁee'agmhe

nore val ve spoo ﬁ144 146) di sposed at 1east part
housi ng (rqtomjve spool's sgRenkamUlgragreoXs 6r54nsren that jee gmﬁsrsyapqmassopw@d

ar \e/elrrggteva ghmt%wfﬁgﬁhisﬁ%m%@%é %dﬁ&ué%rﬁ@é&hg%r@ﬂugﬁ}héﬂsFtS’d‘r&r(?is)
associ atand twtmmsaqwedlnoqma@A)a’ocdsq:haege fram, thahduang(ﬂib*-r) amdoduct
retrieved by v%%@)tﬁgrﬂrr h%gg?(lacﬁ‘g?ci@ in tHQ%r éé}fnow@] OflrsWEf\a’/gvsaploXF

spool s (144, Pve sp 501 a secon
val ve sptéd) %ubs@)maﬂyhmhﬂwts swoveaient of ]:itaaoliqmdmém theifingt pook €l@dAR to the first

relativ n to control novement of th

| Faai o s e (R0 Sl RbRaBBat ntybE maRrSE of Sin. RN oibpf o the
excess \sapord lbiveopgih (1368)ho the segofd Pdit (1304J. t he second val ve spool
(146) being noveable relative to the first valve spool (144) to
control novenent of the carrier gas through the housing (104) and to

control novegent 'Kin'{z)al vdiee ‘aamﬁblpr(fmmwf dldimo8gihéran h@bﬁ'bngatﬁé@ﬁt)ol (144)

2. The valve asse 10 claim1l, er ej t e u3|

ol ue S 4 Byse Tporedndnasdirs T batiPRySh R Wt bl Ay

cont ai ner ( 1QHére|n when thésﬁrsThalvmes@l (aaﬁ)‘lré}fihxthﬁ ﬁ%%(i %fé)smbﬁltrfé éléui@rca%,

gﬂte rerel 2 lgpeq%%gfégrfg el] r%poé%%iﬁ%uéﬁﬁfﬂpg%t Sva ve spool’s b)yplassc(1u60 to the
second port {136A) for discharge from the housing (104).

10.  The valve assembly (100) of claim 8, wherein the second valve spool (146}
is moveable between an open position and a closed position, and wherein:

when the second valve spool (146) is in the open position, the third port (138A)
communicates with a corresponding third lower port (138B) through the second valve
spool’s first annular groove (156) such that the carrier gas can move from the third port
(138A), through the second bore {128}, and to the third lower port (138B), and the fourth
port (140A) communicates with a corresponding fourth lower port (140B) through the
second valve spool’s second annular groove (158) such that the vapor product retrieved
by the carrier gas can move from the fourth lower port (140B), through the second bore
(128}, and to the fourth port (140A) for discharge from the housing {104); and

when the second valve spool (146) is in the closed position, the second valve
spool (148) substantially inhibits movement of the carrier gas from the third port (138A)}
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grooves (152, 154, 156, 158) disposed in the outer surface and
positioned axially along the respective val ve spool. 4. The

val ve assenbly (100) of claim1, wherein the housing (104) defines a
first bore (126) and a second bore (128), the first valve spool (144)
being received within the first bore (126) and being axially novabl e
generally along a longitudinal axis of the first bore (126), and the
second val ve spool (146). being received within the second bore (128)

and bgl BI@ th itfitd mmwabl(eagmnembhbstmmngurmnﬁlm?%eg?bm?ﬂf ﬂ}i@Wéiadeprédlﬁ:t
secon re sse or clalm
wher ei n “ﬁﬁo@ﬁh&\*ﬁmﬂa&aﬁl@éh?ﬁu ﬁg{?‘g@bnd ports (134A 136A)

in fluid comunication with the first bore (126), the first port
(134A) being conf |Tcr;lured to receive the liquid into the housing (104)

and transpor 11t he TPRQ@E\E assamly ﬂqos)tOfb‘('ﬁ”é‘ {G.2ghereimibessecond VﬁUﬁtSPfJO'
(136A) i t I ARSI ASSH

the Ii qﬁ?h@gﬁgﬁ E agb'ﬁ;f‘d%g (1? ?%)s?&bor eé ?Ei%g?ﬁ?%ﬁ? g?rg%the f rgﬁfb{aﬁfé é,HOTOh
housi ng ({484 pnd 6. The val ve assenbly (100) of cI aim5, wherein

the housing (Aefdin dekh r{ﬁé s%@éﬁcpvé}@ éﬁ{bfgg i ?n ?%54’[%?9 tﬁe?tiao.[gi

fluid conmunication wth the second pof t
bei ng c@@si ¢alr awvedraredbe eird W@ﬂcﬁﬁﬁﬂbrthmhl thecsetc:hed Welyel sppol'd bypass

and trag@g@ fo aqe?o&e{néqngg 985 1dr Qisofishod q&%ﬂh%ﬁmg](%&) the fourth

port (1 elrng co Fansport e va r‘oduct retrieved
by the carrier gas away fromthe second bore (128) for di scharge from

the h 04 I . f. cl 6
wherein the 1o stmeveasSemElEdY SRaRer Mimbhitn finf BhBri o)
out er suwrHeneie theafindt ¥alve spaoh ¢ @Qmmdehimtoarorgbbmme&n édiﬁﬂ tHéSLﬂqwdlﬁrﬁiough

of 1 he A DR a7 o6 i oriiifer O RSl AR ML d el 100 %

claim7, thwmn@anccii tdneorfitral ﬂomﬁméosmedxcééﬂ@pdrasmﬂe@Mﬁthbleé M@ﬂﬂ oa@hof
open posjtion _an pgsition,. a erein: en .t

P rot "vins BT (B2hag FeoRdthhib3lad ot Ghtharenfromta hgwve 0a),
R4 ot s o s ecein g gt o v
t he |.q&PH'96§ﬁ83W 3‘?)’%{%5 g 1%5 Sﬁ@afoqaﬁmyt 'qeﬁﬁﬁqéaf o pze in; reliteving
bore (1269 vagunréduct Ren thediquldanatie Berthined BrB) anaté cbttol HRERAENP BT the
(136A) communi cates Wi th a correspondi ng second | ower ‘50” 1368)

t hr ough VERY Frefdgt rv‘?me\ysd YIHP @i SR e E i ha coptalsy & 1¢)mand Svieydh thay

the exca&asm%gmmﬁmhat roh e kdiRidg @ekyl can nove fromthe second
| ower port ( through the first bore (126), and to the second

port (136A) for d| scharge fromthe housing (104); and when t he
first valve ool [ f
Spool (144) ibat L VAP SebROAT06) SASHERSMhR i Thel dfepjectiy tBive

first pépeolp {Bn146beadgieinplugdstan aier sustace, andis) an@ﬁacq@mrwiﬂnmwes
hi bi t
by | 1% STE e, Q6] BRpSHERR S 20K SLIA b p3SRANA LR BN bary o

of cl ai thEBVBIWWIS'UMeWG)r st val ve spool (144) defl nes a bypass
(160) extending at least partly through the first val ve spool (144);
and wherein when the first valve spool (144) is in the closed

position, thedliqlihelvalae asserebly(600)tdfeldiinris; Maereﬁn {HE3 ) and *Hfooughatvbe
L: gzﬁla\r/gév ?gﬁﬁt’ Hgg)n%%cg]asaluéﬂ%%g hgl u%n;[arp%hestr%: exte%glng a(t][east artR/ through

the respective valve spool.
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10. The val ve assenbly (100) of claim@8, wherein the second val ve
spool (146) is noveabl e between an open position and a cl osed
position, and wherein: when the second val ve spool (146) is in
t he open position, the third port (138A) conmunicates with a
corresponding third | ower port (138B) through the second val ve
spool's first annular groove (156) such that the carrier gas can nove
fromthe third port (138A), through the second bore (128), and to the

third lower part (THSBve aﬁsbmm(f lghlanﬁ[]ﬂ M\bﬂ&ﬁ)ﬁh@ﬂmﬁg(‘s@bﬁm VaIvé
a corres ort t hrou e second val ve
spool ' g@@%ﬂ@%ﬁnﬁ%)ﬁre rtei@ib’)e'%”&f?ﬁe taﬂﬁtge?'ﬁ’@ ly Gylrdrisabip giare, and
retri evanlhémmtth@ fit BhH SBcAREbHEIS quéy.ﬁ mmaﬂhB%ttdhdls@eeﬁd pavé spools
(140B), throu h t he second bore 4128 and to the fourth port (140A)

for di sdAdfg ) AEMASRECYSIYSERYVE aue sachgenerally tubpiasin shabesecond val ve
spool (146) is in the closed position, the second val ve spool (146)
substantially inhibits novenent of the carrier gas fromthe third
port (138A) 160 thehe Melve assarblypdliof) of 288)oneaat] claiips tlaifrewgh §5, further

i nhi bit t r

(1408) 10 BhE Boty v seret Sy o et oeef olic A RIEE sEhbusing
of cl ai rh1Q®fom1ﬁ@r18@pﬁmH@ugiect@rtbemweg 6180l (146) defines a bypass
(162) extending at least partly through the second val ve spool (146);
and wherein when the second val ve spool (146) is in the closed

posi tion, thd7car rliher vajes agaembiyVGOﬂ) ofmahhenehofr dajpes t1 (hiBM) 16, further
t hr ough | a ( ) 0

I 09N g SR P BT SARE BB p U168 120 920 Bl AP B0
assenbl {104)a6) reoétvmgeﬁurd ihfo and/craditchasdingfividifiom thedwoosialiied4)( 102) ,
wherein the first valve spool (144) is noveable to control novenent

of the liquid through the housing (104) and into the container (102)
to fill and/ ¢8. r eThie Valvb@@ssanblgi(h@r) of bR onvidf keiime 1! thepuigh 1&Ddlht9ﬂa|n the

control ,novenent of the ex por  as iated with the |i

o7 e SEREE R Blhroniiah: sYariendnatte Auariiin BOS. tdiherine
fromt hwdamusmdj}@ ﬁawefl)spo@mmMeim)r\arbhﬁsm@@rm Ié@étvpfarﬁyﬂmhm( théBhodsg
noveabl HS t the_carrier gas through the housing
(04 abPgh b B oawheing 095 of 6 tesor AreoPMEvVIRIgIS e Aner ore
pr oduct g&ﬁ@@u*]bgfanglqw d in the container (102) and to control

novenment of the vapor product retrieved by the carrier gas out of the
contai ner (102) and through the housing (104) for discharge fromthe

housing (104)9. The val@@asé‘éf}ﬁ*blyﬁo{ﬁ o@%ﬁ?%ﬁébf EI%Q'Q% 1Qf1ro@|bﬁ'1@ wherein the

wherein the first and second val ve spool s each include an
out er siPEsRe(104) iciydesa mplded plastie matgrial-ar grooves (152, 154, 156,
158) disposed in the outer surface and positioned axially al ong each
of the val ve spools (144, 146). 14. The val ve assenbly (100)
of claim 13, 2hherBiavalveagsembly €5Q) gfefd@nw,\fanth@'ppmiag (144, 146)

R enpees R ENgS) KPS PRk HARML e €58l bk gl o "

claim 1, whefirel and mmdﬂ@lglfad@abweamzﬁamé) defined by the housmg (104), each
of the hores (126, 128) having a longitudinal axis, the first valve spool (144) disposed at
least partly within the first bore (128) for use in controlling movement of fluids through
the first bore (126) and the second valve spool (146) disposed at least partly within the
second bore (128) for use in controlling movement of fluids through the second bore
(128);
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spool s (144, 146) are each generally el ongate and generally
cylindrical in shape, and wherein the first and second bores (126,
128) in which the first and second val ve spools (144, 146) are
respectively received are each generally tubular in shape. 16.
The val ve assenbly (100) of any one of clains 1 through 15, further
conprising a valve structure (116) coupled to an upper surface (104A)
of the housing (104) for transporting liquid into the housing (104).

17. The val V@irﬂ%‘r@l“&ﬁc&ﬁnﬂ 190N ;Qifrtsﬁﬁ)&lﬁn@sm) STyl tHeHaUlsdHy (111@4) alil_d in

further co our or nore valve structures (116, 118,

coupl ed QWW!&'{@‘S":’#&J%'H&@TW)W%Q 126&ceiving fluid into and/or
di schargi ng frkstldﬁhdfée%ha %ﬁoé&%%pag p(:&é’ﬁ]aeA 1368)7de dTﬁi&?th\éaiké/L%l%(1gFt)

assenbly (100) of any one of clains ereln the't
nor e valand 18 semmyunicatian withdhe Best horier{d2®e a | ongi tudi nal axis, and

uher i 1, e 59 0 B8 Mk OOl 0A4 1ok QB o RRRI R o RS
the two l@ﬁomﬁﬂ@loﬁﬁowwitbﬁaﬁﬁ@O@ere (128); are generally parallel.
s ol VoL REASATR AR BB RGREE B Tl v 108
20. The mdllweommmthn W]ibm)e sfcoot dione (szsi,urt her conpri si ng: neans
106) f h ' 1 t 0
first and soBgta FHERY O dlo Biec Pedtst 191 shlel 38K TRbratbctiy
]£_104) : eff:brh sodt mMct)owmn(tﬂJéff rsflB8je (ie2é) Ny aadlrlédit@ln_t gﬁpeﬁallyhpar;aﬂel tohehe
irst valyv 0 S east part within the first
bor e (1%9%{’@'8 ﬁ%é%%g ?’57 628531?8 Jement Ioof fIyw ds through the
first bore (aaa);omdcmhtar@wmumhwe tepeetor(dlvdhe p61 9346 fai sltowg,s{he
g? r]E : ﬁl \émgtcg]r}#\eﬁjgaﬁsqsor%ﬂ)@%é E]mbté% ég%qpé%ore 1e 28!) r|]n g %Prgét%nl éergl rar[rl?/\{a%glel to

the longitudinal axis of the second bore (128).

21. The valve assembly (100) of claim 20, wherein the first liquid port (134A)
is defined at least partly by an upper surface (104A) of the housing (104), and wherein
the first excess vapor port (136A), the first carrier gas port (138A), and the first vapor
product port (140A) are each defined at least partly by a side surface of the housing
(104).

22.  The valve assembly (100) of claims 20 or 21, wherein the first valve spool
(144) controls movement of a liquid through the housing (104) from the first liquid port
(134A), through the first bore (1286), and to the second liquid port (134B) for discharge
from the housing (104} info a container (102), and controls movement of excess vapor
associated with the liquid through the housing (104) from the second excess vapor port
(136B), through the first bore (126), and to the first excess vapor port (136A) for
discharge from the housing (104); and

wherein the second valve spool (146) controls movement of a carrier gas through
the housing (104) from the first carrier gas port (138A), through the second bore (128),
and to the second carrier gas port (138B) for discharge from the housing (104) into the
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first and second |liquid ports (134A, 134B) defined by the housing
(104) and in comunication with the first bore (126); first and
second excess vapor ports (136A, 136B) defined by the housing (104)
and in communication with the first bore (126); first and
second carrier gas ports (138A, 138B) defined by the housing (104)
and in communi cation with the second bore (128); first and
second vapor product ports (140A, 140B) defined by the housing (104)

and in cmtaimerqad2)p andicohtréll enseawnd obanapblpBiict refrieved b lﬂﬁ§ &arner gas
st val yve spool (144) for slid t he

t uat 76 I d he f
first 32{1169@ E%%?Hff i %@ﬁ?qm'ttﬁe 35PE4 \5HPb Pra Hoﬁ(%ﬂﬁfmfw the
gener al | gscBRd %bf@t’li&? HRE td EROfitsH dapa prasL& Wit LmAf)'férS&sQf%rQe (fﬁe%ﬁ)the

and a second actuator (178) coupled to the second val ve spool
(146) fdP“§W9d1W@ the second val ve spool (146) within the second bore
(128) in a direction generally parallel to the |ongitudinal axis of
the second bore (128). 21. The val ve assenbly (100) of claim
20, wherein 2Be fiFke valveasserpblyt(10QRafmlaims 2emilnet 23 whersi thediret gnd

DY 20 anegbne YalechobitodM, pho St AKRLBtr JE} suAS WAL ghd Second

first excess vapor TSt carrier gas por
and t he ahnuler greqyes (ﬂﬁ@dl’lﬁé, .t 158) adignosed 6n ghe houlet surkateaand pasitioned

partly %&‘(ﬁ‘%a"qgﬁ%%ﬁﬁ‘% \%E)V er%é)%d(qﬁhngi 104) 22.- The val ve

assenbl al s wherern the first val ve spool
(144) controls novenment of a liquid through the housing (104) from

the first liguid rt 34 thr h.the fiqg.st, bare 6 and.to
t he second | ?%w ng'or\faq‘%l@%')mql% (1,‘ h‘%ﬁ"&é ﬁfbr 0 ?%’eo’fl%%s\k'hﬂetnl%ﬁ)mt
into a @faIvP,aapner (44029 mcaredbled:sﬁtweé:s anmoErepdsitiin exd @sdosep position, and

associ at W|th the liquid through the housing (104) fromthe second
excess vi‘ﬁ& ‘port (136B), through the first bore (126), and to the

first excesswherp)ﬁfe fivetr valvel §d) (f4a) iglinthd apge pdsiton, &Hiwfd@oa:sd @@coﬁwa%hm

and second val 0 146) contrg novenent of
car i er PRES (T APhUHEETHONIPHG i Pt KIS pop Bisl P Bh & ReL
( 13t8A% ) %32) augh tf?jét&ha&@mddcémmvé TP ; th@mﬁbtl(h%rg%rs %em? mﬂidgh?thegﬁtﬁ
or i SC sin into cont ai ner
Floz) gﬂ?f} @8&@6\% ﬁg@gﬁ% o @%wg PR} B ischaeds: v dle hgusing (104)
carri er irg@shd koaagier (the2)hendi e frd04nd fse8dRd BRocsSGRper }b@ﬂ@rm%@dmm
port (1408), through the second bore g128 and to the rst vapor

pr oduct Cp@MunceiRoRyoygh thaifisetnahgesrachseerndsas greave4) 54) such tha@@‘e
The val ¥ecagsepbt Mséol:%@éd Qﬁtthé'IlgﬁldQ&n fbve %rr?%e J8hE 'chéé’sevefdorr %Jond

and second val ve spool s each i nclude an outer surface,

first aw@%cm%mﬂ first diose (d26), 1@ toy e Tinsk excess Vapers per d3FA) fave

out er sH;rs{:ﬁgrse%q] PRHobsiAp¢foPxhid | y al ong each of the valve spools
(144, 146)
when the first valve spool (144) is in the closed pasition, the first valve spool
(144) substantially inhibits movement of the liquid from the first liquid port (134A) to the
second liquid port (134B), and substantially inhibits movement of the excess vapor from

the second excess vapor port (136B) to the first excess vapor port (136A).
25, The valve assembly (100) of claims 20, 21, 22, 23, or 24, wherein the

second valve spool (148) is moveable between an open position and a closed position,

and wherein:
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24. The val ve assenbly (100) of clains 20, 21, 22, or 23, wherein the
first valve spool (144) is noveable between an open position and a

cl osed position, and wherein: when the first valve spool (144)
is in the open position, the first and second liquid ports (134A,
134B) communi cate through the first valve spool's first annul ar
groove (152) such that the liquid can nove fromthe first |liquid port
(134A), through the first bore (126), and to the second |liquid port

(134B) for dlvmehathl%ef:@mélbe spesigi 86) iR e bﬁér@péaﬁomﬁé A eind (sEednd
and the first and sec excess vapor ports (136A, 136B) conmunicate

t hr ough $aREeT 93% Poval(3%8%-;)6%68)50%@5%8%%1@% Hreoseeondl valye sneel's first

the eXCQ‘:ﬁﬁ lé@ 86) Rickckn dahfer! fcﬁs%l&k
excess va 5 Ifg((l;’dr;Q[\@h(sq36)B) th?ioilij1Q ther dfa?;%ﬁ f{ég{bef}%‘fggérf?sglnﬁﬁﬁeﬁ

first exé %) \ﬂwa@gh e seconddaye £1328), oﬁr&ﬂ@athgéewr&mrﬁ@r oM 61 38E)43nd
and he‘ﬂﬁ@%n@ Q@ccfrldr \?&%OY?}O\G% SRR (1‘1‘% 440 Bﬁ cgﬁmjid?ﬁ’ca?é ﬂﬁ&%r@?él Eb&m

the first valve spool st anti a I1ts novenent
liquid fede sneel's Ee@mdl ardpulad gpesrve (( i&whttbattthe veperoprad u¢tqainevwb by the

(134B), f

t he seconﬁifEL ijég?saﬂ\’}gggé lf%g{r {Hg(%fg@()j n?%gﬂi@ﬁ?ﬁrps%p@fgé gtﬁvﬁoaéﬁq% S? &{H
(136A) . bore (1 28)28nd Théhey fitst yapsrsprotiist HarOON406) far dischear@® frofil the2ilousiyy
or 24, zltp )e ﬁ'dthe second val ve spool (146) is noveabl e between an
open posi (? bn and a cl osed position, and wherein: when t he

second val vewhpodhe Eed@)d valve rspbd)ie(mmsrs ipahe tdozed gdsétioh| thed segotd valve

var ve. s oot GeP Skl bt moiiens 6 TR EwTEn o The R, oot fetooes

gan rr?vepoftr(oﬁﬁAhks therset:OMaandner ggﬁﬁoﬂqli383)138@~)sub§thhﬁallghnl’(ﬁjlblﬁshﬁﬁ]?@hdnt
ore (1 0 econd carrier S rt (1 and t i rst
and secBhahe ABEPT Btk TR Ate SEanavarbt Pt b 4Adm “Bnins, st vAeor
second yeaddret peropl4og).second annul ar groove (158) such that the vapor
product retrieved by the carrier gas can nove fromthe second vapor

product port (140B), through the second bore (128), and to the first

vapor producgs. portTiﬁé%&)e fa@éerﬁblfqhaop%f fasmst b@ bouspnas( Yad)sr 24din

when the second va S (t]1 isin the closed p05|t|on t he
second ¢4 @atg%m ?éjm@{]ﬁrs 88kially inhibits novenent of the

carrier gas fromthe first carrier gas port (138A) to the second

carrier gas Eort (1388?1 and substantially inhibits novenent of the
vapor product’-f r orft tRNed den diling paiid/er rillng froid intesamontaingrl 02) rand

vapor pgafidr ﬁgo%p&;rﬂ'gé\lcts retne\éed #B8m Heel(d Vet 8F ﬁ%‘@&rﬁalﬁépﬁ?ozﬁ while

clains 20, 21, 22 , In conmbination wth
(102) . reducing risks of capleriratingrthe linvid repdiarexpesing the liquid ta tmtmosnberea

contain r or products retrieved fromthe
gglgr(gé%@rﬁ@d?p td AREHRA c?a\irg)g s"ﬁ%ﬁ or p . .

liquid e cont ai ner ile reducing risks of
cont ami nat i ngmoablyicquplingeandidlve assgpatdly (PO keethieicgotathar§1@2)e at nospher e

during oper g Nand/Be g IRuRPIRY Y BShitainer (102) through the valve assembly

(100);

transporting vapor products retrieved from the liquid in the container (102)
through the valve assembly (100) for discharge from the valve assembly (100);

wherein the actions of filling and/or refiliing liquid into the container (102} and
transporting vapor products retrieved from the liquid in the container (102) can be
sequentially done without uncoupling the valve assembly (100) from the container (102)
between said abtions;

23



removably coupling a val ve assenbly (100) to the container (102);
filling and/or refilling liquid into the container (102) through the
val ve assenbly (100); transporting vapor products retrieved
fromthe liquid in the container (102) through the valve assenbly
(100) for discharge fromthe val ve assenbly (100); wherein the
actions of filling and/or refilling liquid into the container (102)
and transporting vapor products retrieved fromthe liquid in the

cont ai ner ( 1@@ereiarthd ectimmgufdillingadridjordefitinguidui irtto tlmcmnjrmé[helg'lt)ﬁhnmaﬂu@

assenbly_ (100) fr.omthe contaij 102) bet id_act
wher ei n i

TREG kARl Sop B e SAE Lerr g Tod)Hh o Thin aaien to allow
colnt ai ndiquidl 2Jlow nictb Lt e scontainery 102 ¥ anti<$1t0 \agéwféxfﬁsmilla[(oi%lhlr@ﬂ;elt b@ntalnter
val ve as 0,an.o 0Si o all ow 0 ow i nto
! he " cont P Aenseotist wlil RDIoRRT b i cuk o ks sotaktary1dh it reigrpa phesours
(102) asgigfinh Heasbntdihdr tlbg bh@uid to flow out of the container (102)
for relieving pressure within the container (102)

the action owher%méfgfoﬁ%tlq@gof»imporﬁmeraewsprpéwtﬁ é%@‘?ﬁfdr Bemnithe hﬁwaun ahe
in the Cdé:ﬂia%ﬁé??ﬂOi)luQ@ﬁdésﬂﬁbHH&% SEBNh d'Galfe SFES még%w% R sserbB) (180)

t he val ve assenbly (100) to ah open position to allow carrier gas to
f1 ow i ntt® aNRPeRIPSHICALP allaw sarriep gpeiq flew intg Aismeortriberd02) forretrievRerapor
liquid i
or oduct 9]0t Fa BNRkid BORy canEd ?}25 41 RE o] 11 alier gan Enl 8BEr
28. The meedists Bw evtofinggontaiRer €0R) for subseguantdisshargs.i | 1ing |i qui d
into the container (102) can be done independently of transporting
vapor products retrieved fromthe liquid in the container (102).

28. The method of claim 27, wherein filling and/or refilling liquid into the

container (102) can be done independently of transporting vapor products retrieved
from the liquid in the container (102).
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