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storage and dispensing of liquids. In particular, the

I nvention retﬁ&_@ﬁ)iﬂSPENQH@;A‘M)KE@RCULUﬁM ng a

probe nounted W thing NSk @i ner whi ch

permts fluid to be r awn out of and recirculated into

the container at the same tinme. [0Q002] Certain
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dﬁbamﬁ@ﬁmaqﬁer. Because recircul ation of the fluids
requires a specialized container having two ports,
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reduces solidification of the liquid inside the dispensing lines, prolongs the shelf life of such

liquid, and provides a means for purging air out of the dispensing lines.

" [0004] Typically, the recirculation of the high purity fluids requires a specialized container
having at least two ports or mouths in communication with the interior of the container.
‘Because recirculation of the fluids requires a specialized container having two ports,
recirculation or testing is expensive. In addition, the structural integrity of the container is often
impaired by the need for a second additional mouth or port into the container. Moreover,
because recirculation has typically required two ports into the interior of the container, container
systems employing flexible bags or film pouches within an outer bottle or overpack are not
suitable for recirculating fluids for testing or filtering because the flexible film pouch generally

includes only a single port.



because recirculation has typically required two ports

into the interiorof the container, contai ner systens
wenpisopsmg fl exi bl e bags or fil m pouches wi thi RCBWS2004/034930

outer bottle or overpack are not suitable for

recirculating fluids for testing or filtering because

the flexible film pouch generally includes only a

single port.[0005] Furthernore, the return flow path

of conventional recirculation probes term nates right

be W85} he Fvsidrrmesesthorstyn flonepath pt eonyentionphregirgalatippprobes
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sy 2158 IHHHEE PHOLYRESIHEY having a mouth and a cap
coupled with the nmouth. The system further includes a
connector for coupling with the cap. The connect or

i ncl udes a connecSOMMARY FI'RBE BNUBENTERNendi ng from

the connector head. The probe is insertable through

the cap and into the nouth, and has a fl ow passage

th i ; i . 'Qﬂﬂ_’i' . Y i .
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connector includes a connector head and a probe extending from the connector

head. The probe is insertable through the cap and into the mouth, and has a flow
passage therein which terminates near a probe tip. A pump pumps fluid in the
container through the probe and the flow passage. A fluid return channel is formed
on the probe for returning recirculated fluid to the fluid in the container. As fluidis
returned along the fluid return channel, air in the fluid is released above the fluid in
the container to prevent injection of air into the fluid in the container. In a preferred
embodiment, the fluid return channel has a first depth at the connector head greater
than a second depth at about the tip of the probe, the first depth uniformly
transitioning to the second depth along the channel. In another preferred
embodiment, the fluid return channel has a uniform depth along its length.
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returned along the fluid return channel, air in the

fluidis rel eased above the fluid in the container to
wones@at7isnj ection of air into the fluidin therPCT/US2004/034930

container. In a preferred enbodinent, the fluid return

channel has a first depth at the connector head

greater than a second depth at about the tip of the

probe, the first depth uniformly transitioning to the

second depth along the channel. In another preferred

enbodi ment ,  t HERFRPESERETHANGRTRE DRAWINGS 1 or m

depth along its length. 2BRI EF DESCRI PTI ON OF THE

DRAW NGS [0007] FIG 1 shows a liquid chenm ca

di $00075i NgFKENd shewk b tighidich&gicaldibRiking ahd ¢edifbANERg\Wyétbm in

the present invention, [0008] FlI 2 shows a

pe pegeadanico avith thopisserd NVeBi®r cont ai ner and a cap.

[0009] FIGS. 3 and 4 show perspective views of the

outer container, the cap, and a connector. [0010] FIG

Sa[ine)s aFIRENSREHS b PersHéctve Ofewo nQLer! doaitaiskrHad a cap.

fluid return channel. [0011] FIG 5 shows a

cross-section view of an enbodi nent of the probe shown

in S5a_ineludi a fluid return channel. [0012
1 0008, <RI 3 oo BB b e Sdg sy coriaeh the cap,
engedh BB fort Ne probe shown in FIG 5a includinga

fluid return channel. [0013] FIG 6 shows a shows a
bottom pl an view of the connector. DETAI LEDDESCRI PTI ON

o SRR g 73 BR» aPapreiy’ Sl B P o6 iice i o
t henpimgpent invention. Dispensing and recirculating

system 10 includes inner container 11, outer container
12, connector

[0011] FIG. 5b shows a cross-section view of an embodiment of the probe

shown in FIG. 5a including a fluid return channel.

[0012] FIG. 5¢ shows a cross-section view of another embodiment of the probe

shown in FIG. 5a including a fluid return channel.

[0013] FIG. 6 shows a shows a bottom plan view of the connector.

DETAILED DESCRIPTION

[0014] FIG. 1 shows a preferred embodiment of a liquid dispensing and
recirculating system 10 in accordance with the present invention. Dispensing and
recirculating system 10 includes inner container 11, outer container 12, connector

14, control unit 16, and pump 18. Connector 14 includes sensor 20 and port
3



14, control unit 16, and punp 18. Connector 14
i ncl udes sensor 20 and port 3adaptor 22. Sensor |ine
wa20sodpiies sensor 20 to control unit 16. AdapPor/usSming/034930

26 connects port adaptor 22 to punp 18. [0015] In
operation of dispensing and recircul ating system 10,

i nner container is housed within outer container 12.

I nner container is nmade of a flexible material and

outer container 12 is made of a rigid material. Inn

condartersd2. Sensaiiling 24 cpurjes wensar 20tte cppire g 6. ﬁéﬁptor fube 26
exa [ [@y cont ain aliquid chem cal
sugﬁ%hgtsé)ﬁg[t g?,petg{ﬁf%ﬂ]u%{p useé in the manufacturing of

integrated circuits. [0016] Connector 14 is nountedon.
outer container 12. Cip28 aidsi_ n securing connector

14 [0 5 ut eln oponation pkdispepsingend recieulpting sypismnidy maer sewtainer

secure connect or out er. cont ai ner

b POE S5 S B 2p i sSelR 4L et e flexibl
PassAgfil hh®Buleh BortBh& 120fs 1BAde SYEFigflONhRHME Mnhd dB¥Hiner 11
18. Adaptor tube 27 and port adaptor 23 provide a

f | ebutaipassapéd ioits ingeriont Eoi oxangfle, innercontmenilherayf confain a

puTpr%lpg}evpgc:eaigg@Tg n%ggggogéﬁgb{} cl, %ﬂﬁfﬂ&éﬁ I(e) 1ngegrated

I NR{EyRONt ai ner through port adaptor 22 and adapt or
tube 26 to a manufacturing process, such as the
nanufacturlng of integrated circuits, and can return

AT AR S g&{-ﬁ@d 28 % i ibung
ln@?%ne%ﬁi’ﬁ@'t@&fte@éoh&%rfl?rAﬁﬂ’iﬁoﬁﬁréﬁlg f ﬁ%ﬁ% FAth@Recure

uird contal ned therein i nner
C Olcbmice 14 sn bytpt @ﬂﬂtdll}ﬁ 121 A)daﬂrtbetube pe anct Imrt;ﬁd,aptar M2grovidea
Iocat dWItgio ut er talner 12. Therel a space
{esbpnsFaes diom: Bg nering O g SRERetd T BB 181 Adapor tube 27

Wh lafild pBR GGG ZEProIRR I BYid PasdaBl tPHGRLioBEERHGComtainer 11
from pump 18. When dispensing and recirculating system 10 is properly

assembled, pump 18 can pump the liquid in inner container 11 through port adaptor
22 and adaptor tube 26 to a manufacturing process, such as the manufacturing of
integrated circuits, and can return liquid to inner container 11 through port adaptor

23 and adaptor tube 27 from a manufacturing process.

[0017] Inner container 11 allows for non-contact pressurization of the liquid
contained therein. Specifically, inner container 11 is typically a flexible liner (e.g.,
a bag) located within outer container 12. There is a space between inner container
11 and outer container 12 into which pressurized gas may be introduced.. Because
inner container 11 is made of a relatively flexible and deformable material, the
pressurized gas indirectly applies pressure to the liquid through inner container 11
to aid in dispensing of the liquid without direct contact with the liquid (since the
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inner container is made of a relatively flexible and

deformable material, the pressurized gas indirectly
wappisioas71pr essure to the liquid through i nner eOMUAR0€/034930

to aid in dispensing of the liquid wi thout direct

contact with the liquid (since the 4pressurized gas is

isolated fromthe liquid by inner container 1). The

pressuri zed gas maybe introduced from an externa

pressure source into outer container 12 via pressure

as Praspurizsdgas isofated Famtheliguid by nngpgoptainss 1(;15{ &he pressurized

o eroaThe Mo tieh FAPICHREARE sh BB S 2 via

coptaxbiaelassl paid9l MNplessi@dclicNeilveldn owér@dnfifier 12 (not shown)
pressureis being applied to the liner to helné in
di digrotionndo direYdat averpressurization swithin eldie dhodide nor ripbveerh euter

liquid. reduces the chanjcal | oad on p 18 an .
or S pe” PHEiub S RRRET D Pl Her P g o1 ot tier
| Ngs B&p i@spdSing bBthe Huido Prairkal Hﬁ?eﬂ%fngtoﬁfﬁlé K&l feduces the
[0018] The operation of punp is controlledby control
unintech@ricatdead en pumbt18nand preloags thej usplnl life ofmpamp 18, without
operator relating to starti ad .st oppi ng punp 18.
Fprmcé?glr%t ?ngﬁo_o @_Eaél?lf}?atlo?eogﬂmawgql{l‘i‘ start punping the
liquid chemcal in inner container to and froma

manuf acturing process may input this information to _
co®18] unThe gpsratioo®f pimpd B iscohtroliddibyicontadlamit 16. Control unit
configured.to. recei ve signals from sensor Vi a

s e R Bl B b tEEo Gn Syl oS gk upping pump 15,
CORBEckANE] arf HRDA6E Mekind 1OBHE: W Wihiqui MUnRIAGH in i
12. \Wen prope?ﬂégonnecet ingn i's sﬁéﬁﬁg@{i‘? sen%or 20 sené%mner
a ftontgines i ftaind fnoincamamefacifirizg proogse maydnpretcthisoimfdrmation to
controlluglﬂilt6 on sensor |ine 24. When an i nproper

coNARER; I's sensed, sensor 20 sends a second signal

i ndi cative of a inproper connection to control unit on

sensor line 24. Control unit will only enable punp 18
wh¢0019¢ns oCorthbl apitd6 issalfd comifigsred tadecéinelsigdls fiempdensor 20 via

roper . . .
P sgnsor line 24. Sensor 20 senses when a proper connection of connector 14 is made

with outer container 12. When proper connection is sensed, sensor 20 sends a first
signal indicative of a proper connection to control unit 16 on sensor line 24. When
an improper connection is sensed, sensor 20 sends a second signal indicative of a
improper connection to control unit 16 on sensor line 24. Control unit 16 will only
* enable pump 18 when sensor 20 sends a first signal indicative of a proper
connection. When control unit 16 receives a second signal indicative of an

improper connection from sensor 20, control unit 16 will disable pump 18.

[0020] Consequently, when dispensing and recirculating system 10 is not

properly assembled and an operator, believing that dispensing and recirculating

system 10 is properly assembled, inputs information to start pump 18, pump 18 will
5



connection. Wen control unit 16 receives a second

signal indicative of an inproper connection from
weensm4748, control unit 16 will disable punp R8T/US2004/034930

[ 0020] Consequently, when di spensing and recircul ating

system 10 is not properly assenbled and an operator,

bel i eving that dispensing and recircul ati ng systemis

properly assenbl ed, inputs informationto start punp ,

punp wi Il 5not operate. In this way, dispensi n% and
r e8Pt eRATAE; rlg tbsss\tf@mdme@@/ém geciiiiglating syriemn 0 prevents the

Pl st 4] s bERL R oleVy ARRRER AT Ol 2 o

di spensi ng and reci rcul ating system 10. FIG 2 shows
outer container 12 and cap 30. Quter container 12
i n8002dks cIRISaR rishowraeseqpance assamblies gznmntsmftd@pmmg and

naéqggpéétl%ag%% llges;@lég rem)v %lecf ngﬁygqrhla%n ({3 cap 30 Outer

extekthmbs 12 ﬁl@fuﬁé’éj%tangi‘@rah@oﬂﬂaﬁﬂ@@b'aﬁd%@ﬁﬁﬁl@?ﬁbﬂh 34. Cap
i nterconnect with nouth 34. Container transport handl e

32 3Qintdudenrenhayableanas pandid 36y maguaet B8 et ¢apdreysf 400 Glostainer mouth

[ I nn
cund SRR CopRas ety HEREAR fEires iEh froun
C OBk AICRFaiR Frahipdrt HHn8lel 12 difls BURE BaNP¥riiddddnd Hi8dlingd 8F duter
contentsof inner container cannot escCape.” Connecting
cap@tiainet H2.out er cont ai ner 12 provi desan i deal
configuration for transportation of high purity fluids
W thout risk of spilling and contam nati on. Renovabl e

cappg2apd! eC%ﬁS 0is t}fré’idﬁﬁlg cBfne R tSOutBbnkAikr 18 o FEARY¥Esealing

to aIIowac stol contai ner wthout renoving
c apfﬁiﬁher Catatver/ 5l atid igrimegordo ved ashapbal thaliquid apnt@0s of inner

net. 38 _and cap keys40 are i nt to the 0
g?ﬁ@&‘fﬂ% h Ganelsiee é?m!P&t"i‘%C%%&Ia%%‘if&Pﬂtémﬁz Ilo‘aé“des an
W' ideaPEortighfina 85 tdhssHrBRbE br Hgh Phdityfli@Mvithout risk of spilling

and contamination. Removable cap handle 36 is formed on cap 30 and can be

removed to allow access to inner container 11 without removing cap 30. Cap keys
40 are grooves shaped into cap 30. Magnet 38 and cap keys 40 are important to the
proper connection of connector 14 to outer container 12, as will be discussed in

greater detail below.

[0023] FIG. 3 shows a further sequence of assembling compoments of
dispensing and recirculating system 10. FIG. 3 shows outer container 12, cap 30,
and connector 14. Container 12 includes container transport handle 32 and
container mouth 34. Cap 30 includes removable cap handle 36 (with handle bar
37), magnet 38, cap keys 40, rupturable membrane 42, and membrane scores 44.
Connector 14 includes sensor 20, port adaptor 22, sensor line 24, adaptor tube 26,
clip 28, and probe 46. Probe 46 includes lower probe port 48 located adjacent
6



[0023] FIG 3 shows a further sequence of assenbling

conponents of dispensing and recircul ating system 10.
wehws/34mahows outer container 12, cap 30, and eOTUSE081034930

14. Container 12 includes container transport handle

32 and contai ner nmouth 34. Cap 30 includes renovable

cap handle 36 (wth handl e bar 37), magnet 38, cap

keys 40, rupturabl e nenbrane 42, and nenbrane scores

44. Connector 14 includes sensor 20, port adaptor 22,

senpxbe tipidfePobe %dbpumﬂudea Bleidreture thapnﬂ80 rlanning)lpmlgetudmally

46.. Probe 46 in es, | ower probe port 48 | ocated

adﬁg@%ﬁ?eﬁﬁp85%ﬁgp Probe 46 al so includes fluid

return channel running |ongitudinally along an

exterior of probe 46. [0024] Cap 30 is threadably

cofoi2d} edt (bapﬁﬁjts liBdadablycutmacted do hmuthedd of auteﬁfdntuinenll?.e After

cont ai ner th ca O are tra rted, t

degvreéaoqt@e%& %ﬁ%@ 35| tEangpgst b dhectesise @crt%\reaovable
fra @feth Jféd'ﬁj&ng Gﬂhﬁ (ﬁéad' le(B%PS’)BOCé 30 is pre-
pre core such t rerm I ng handl™e 36 romcap 3

opetsed sm:hethdtta’emoxhng handle Bérfrorh ohe 3@ operRypoher ladie el and vent

menbrane 42 i s exposed through prqobe hol e turabl e
o ABle Ao RIS eI réeedrﬁur%h.pr%beslml glceRuP able

0 f b t t ed
ui oA Hetlaheeel Ry I IREDT CCquences of

assenblrng conmponent s of di spensing and recirculating

systen110 More s ecrfrcallg connector 14 is
bel¥25] nt remispier L4t cantigutsd fp boinigiepnggeted W&BﬁﬁmBQeFIGS 3

12, (F g oﬁ?ovrtl' ?eq ée él{éé o?eags ?{Agﬁfﬁ#g{% O%QI%S I'bql cﬁ§1§é}gmg and

pressed agai ns roxrnate

e pRireiiating Q;yaerrMo V\M@essﬁeﬁmmﬁt cdﬂh@ﬁt&u 1né issshown being
applied on connector 14 toward rupturable nepbrane 42,

pr dbercennsctsd withnan 88 endretpr containgy 134 Biehe Hi AP isdpserted through
S COl b2 hgfé lan%%g%ﬁlpar %%St rggtu}a%le ﬁeﬁlﬁ%ﬁé ifﬁo;ng{a%'t%qnembrane

rane
scores 44. When sufficient pressure is applied on connector 14 toward rupturable

membrane 42, probe tip 50 ruptures membrane 42 along membrane scores 44
allowing probe 46 to be inserted through membrane 42. Continued pressure on
connector 14 then allows connector 14 to be moved immediately adjacent cap 30.

Probe 46 is then in communication with the interior of inner container 11.

[0026]  FIG. 1 shows connector 14 fully connected with cap 30 and outer
container 12. Probe 46, port adaptor 22, and adaptor tube 26 define a fluid passage
that allows fluid to be pumped from the interior of inner container 11, through
lower probe port 48, through probe 46, through port adaptor 22, and through
adaptor tube 26 to pump 18. Adaptor tube 27, port adaptor 23, and fluid return
channel 50 define a fluid return passage that allows fluid to be returned to the



connector 14 then allows connector 14 to be noved
i mredi ately adj acent cap 30. Probe 46 is then in
woammmasaati on with the interior of inner contaCnas2004/034930

[0026] FIG 1 shows connector 14 fully connected with

cap and outer container 12. Probe 46, port adaptor 22,

and adaptor tube 26 definea fluid passage that all ows
fluid to be punped fromthe interior of inner

container 11, throu h | ower praobe_ port 48, throug

pr seir®L inner eARsHNEdr tbyaasamgd?cwlat%mn@ ﬂ%\a@thadaagﬁm&e 27,
dapt 23,
andito i bt AR B andRER B Pt enaRR SO0

passage that alloms fluid to be returned to
theinterior of inner container bypaSS|n§mrecirculated

fI 027 hr ol“rghetmdbtsmteﬂuﬁeetzm chahnel 3§ ot hepressuidpyantionF1G.

1 PSR EBereths L e bRy Ao et HIGS. b

| NYEA5E QRow drbss-deotic 9166rs f Ftﬁfbsé?&ﬁ{glsa@ eHitBWiRéNtH bP lfﬁf’obe 46
46 separated from connector 14. FI 5b and 5c¢ show

cr inpluding flngiretire whansel $0voFlidratirarchaeneh 60 iispraferably formed

P b S8 it SlOpe A4 et [rgiftBlgltss biafied6 generally
eX paallglo %ﬂifa@ih%e 88 cRBitiRXbAN S SRNabidFBIGHidh &lafRdo port

probe 46 general I'y parall I"'ui d passage 5
ex béhdidhigvise prabe rpopo‘lrSt Fa@idp“cttunﬂﬂlambﬂt s awl &l campunication

< M HRr AR OB 1o ST bR APdtte SSRIpieg PSR pree 46. Tn
1) oﬁérﬂtl&%ttcﬁébeﬁﬁﬂg By Reirul BB tdM ‘19 YercRlfREA® s rBrurned to

operation of di spénsing and recirculating system,
r edtermtelnat eflinhkxcatitainerdil wim uidoretome channek 30or Asfhd rehen fluid

" R b Paderiphrel S0 e es i f8g elimeferiel 50 nto
t r k88 cORhel vitin iiletEdhiahanne! ’ﬁ% TR flufte ﬂBtNl'i‘s ‘iiegulated

contained within inner container . The return fluid
f | owehi thatrthe Gk teidkEngedowrhaid téternf dhainkl 50 iflokss smpodistyrinto the
id.return channel fl ows snoot hl |ntotheI|

f |
DGR ISR aet L1 Thisis FMPFOYGHANHHE eswengleﬂ%l%md
C O 5RhIaABRystdntl ifl which free space at the end of the return flow path allows

the recirculated liquid to free-fall from the return flow path into the container,

thereby causing turbulence in the fluid.

[0028] The return fluid flow also at times has pockets of air interspersed with
the fluid as it proceeds from the manufacturing process along adaptor tube 27
toward inner container 11. Some conventional fluid recirculation systems include
an enclosed flow path for returning fluid back to the container. These conventional
systems trap the pockets of air contained in the return flow path, causing air to be

injected into the fluid contained in the vessel as it is returned to the container.



recircul ati on systens in which free space at the end

of the return flow path allows the recirculated |liquid
woaodsroeerifal | fromthe return flow path into tReET/US2004/034930

cont ai ner, thereby causing turbul ence in the fluid.

[0028] The return fluid flow al so at tinmes has pockets

of air interspersed with the fluid as it proceeds from

t he manuf acturi ng process al ong adaptor tube 27 toward

I nner container . Sone conventional fluid .

r eManyfluidsivsed inyranafasturivg prrsssseparesendsteddefacive g anpsable by

for, returni backt o the container. These

coﬁl%/eﬂf?egﬁ (#;119%%%%@9% trap the pockets of air contained

in the return flow path, causing air to be injected

into the fluid contained in the vessel as it is
r et[Qmu%d tlo dismn%@mm neeirculating systeind), theagckats of air along the

fac urin proc re ren ere ef i veor
Sy Bof P, BORISRAE PR LSRR 08 RiastERieg i inner
d! ToRBReNd1 A8 dher %ﬁhrhcﬂﬁlétﬂdi)@ réa¥Bdsefiiid Qetutd) Gha2@ek sy, S THis is
air along the return flow path are rel eased above a
i

subteaiee idu'ﬁernfchml éQ)istoaem@dhet interion néimn@r@nnfaimeﬂ ) é‘laereby
t he returﬂ gt {r lé\(/”?eache (ﬁl d returnt channe t
Thloying hepqpkets of gif ip JigiRARTRRSHAHY H9n;ol CBB%HF‘SI ‘i‘??e ainer
| N ¢! MR{sQYreveiib@he mPRLiBH BLLir intd ﬂﬁrfﬁﬁ& wathirPih&Gohtiher 1 1.
pockets of air to dissipate inmrediately upon entering
inner container . This prevents the injection of ai r

- o169 ¢ i o8 chaney SRt in N EevRisE ROk port Hsitor 23
ad ':R'IE{ ﬁé’t 2B P tBo?@S?ﬁx@féi‘QJlﬁ hass diRERr éﬁeé%rtﬁa{tﬁf B ¥nch,

aneter of less t 25 1 nch, which all ows
t h GVhl(ﬂfI altawsfthelrefurh| faad flowrte memainwyithin rﬂuid 1etwn K:bannehS O such

B B e g RS AT L e s
t h)%xéﬁfl&&érﬁ (TS ?oﬁ&a{efﬂ?ﬂ{é%ﬁrgééc d%%eé‘k?@f%oﬁﬁec?&'iﬂﬁ%%ﬁ{ area

to a n area proxinate to tip
pr pteximetd te pociei tipp4d., Irsh pmferred é?hlﬁ)dmbnt éliqmdmr]élﬁu Sb», fluid

channel 50 has a constant depth,d, fromconnector 14
t ot§ P%élﬁ]@l}eg) Obas a@@mtﬁnt deptﬂ,ﬁ from ¢onnector 14 to probe tip 4%. Depth

d is preferably about 0.25 inch. In another preferred embodiment, shown in FIG.

5c¢, fluid return channel 50 has a first depth, d;, at the connector head greater than a
second depth, d,, at about probe tip 49, such that the first depth uniformly
transitions to the second depth along the length of fluid return channel 49. First
depth d; is preferably about 0.25 inch and second depth d; is preferably a depth <
0.25 inch.

[0031] FIG. 6 shows a bottom view of connector 14. Connector 14 includes
sensor 20, clip 28, clip 29, lower probe port 48, probe tip 49, fluid return charanel 50
(depth exaggerated for illustration), and connector keys 60. Connector keys 60 are
protrusions carried on connector 14. Connector keys 60 and cap keys 40 are
configured for mating such that they must be properly aligned for connector 14 to
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d is preferably about 0.25 inch, h another preferred

enbodi nent, shown Ln FIG 5c, fluid return channel 50
woaeosa4iitsst depth, d],at the connector head gPeaUSL004/034930

than a second depth, d , at about probe tip 49, such

that the first depth uniformy transitions to the

second depth along the length of fluid return channe

49. First depth is preferably about O 25 inch and

second depth is preferably a depth.< 0.25 inch. [0031]
FI @pp@p@ﬂﬁﬁ@nactséwbﬁan%vﬁﬁmd@émébﬂ& 4 whencsmneetpdreys 60

por (T %é)ulgegl @%339‘%’%]8' ahg{l gl%t %Arn%lg%ﬁ)glhsen?iﬁgo ‘g{lﬂ%ﬁahgned
ex aggehagRels, qrurth'ehh@%r\&hérwbhneo@&dm@prﬁpﬁhﬂdorﬁﬁm%d €eap 30,

Connector keys 60 are protrusions carried on connector
14 sergonAe wilbalsk by smpedigtely adigrerapagnet 88.ar e confi gur ed
for mating such that they nust be properly aligned for
connector 14 tobe properly connected with cap 30. As

| nqoe2] edi SerlsbB (s cOMTBIUIr&IAD BE et HirstsBNB B comdolGaRt 6 iSensor

40 are properly aligned for interconnection, sensor2 0
wi lline B4 velicngeesor @D ihinmmediately38ljachuirto.radraigecd whthy magnet 38.

coppector .14 i.s..proper conneq ed to ap 30, nsor

S0 e ezt i BiE ek FortpolE L S ploREg Resmesss RaBissp 0.
Se 3 Rdor 20 sérils & Q&,fohg ngﬁ&’lttQ cSfRanit 16 & sehb@1Rkba Vﬂ?éﬁtsfeﬂslor 20
unit on sensor line 24 when sensor 20 is inmediately
ad jsneradjdcont maghetiB8.gldd sedont sigmalgindicates thaT henfi¢ateyt 14 is not

nalllndlcakﬁs. hat onnector 14 is properly
ﬁ%’ff¥80%‘ef’ ensor 20 sends a second

S|gnalto contr ol unlt on sensor |line2 4 when sensor20
is not adjacent magnet 38. The second signal indicates
t h§@033p nneComrol Bidit il 6 mumitorsrseser line 24dn detetreiie whdther apnnector

3&1@5%9%3 PHEPRER SRR omro] Wbl g PO 4ﬂ%€opsanon of
o g R R T
r egpampi 18y Chetral pmital 6, Goofever, will not enable the operation of pump 18
unless the first signal is received from sensor 20, indicating that a proper connection
between connector 14 and cap 30 is made. Consequently, even if an operator inputs
information into control unit 16 attempting to start the operation of pump 18,
control unit 16 will not enable pump 18 until the first signal is received from sensor

20. Thus, dispensing and recirculating system 10 will not allow the operation of

pump 18 unless there is a proper connection.

[0034] Cap 30 is installed on outer container 12 when inner container 11 is
initially filled with liquid. Cap 30 has a unique configuration of cap keys 40 that
correspond with the particular liquid in inner container 11. Thus, each liquid has its
unique cap 30, with a corresponding unique configuration of cap keys 40. For
example, inner container 11 filled with liquid photoresist may have a cap 30 with
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punp 18. Control unit 16, however, will not enable the

operation of punp 18 unless the first signal is
woecesinedsfrom sensor 20, indicating thata proper/us2004/034930

connection between connector 14 and cap30 is nade.

Consequently, evenif a n operator inputs information

into control unit 16 attenpting to start the operation

of punp 18, control unit will not enable punp until

the first signalis received fromsensor 20. Thus,

di dpemgiangkensd 40.eéwe consionad HRAsdesrean saparptedowith| thewthird

B BBl BB B IGh B0 ..

cont ai ner 12 when inner container is |n|t| ally filled
with liquid. Cap 30 has a unique configuration of cap
key@34D t hlatsp@tsmgeasqdan@umlattmgtsm@elpam Wigligea ong ipguticulai Aiquid

h t
30 hapIER o etk maRURIE RFah SR HIa0E Achaeel Dyp. ach
keyfocdsd stPlis 6XRTREE Wlthnﬁ‘ RbncRfr Al4NRfth fd hlh?ﬁ’e ¥bhfburation of
liquid photoresist may have a cap 30 with 10three cap

k egenng¢otor tlays psi tHagh eun@&occté'@ummnsebaome@wrvkdyh &(hethen

( s hersPPBRIR R R piafe Brseubiibn pEERER Y e, cagffgonmector
r eqn %&%@Bh&‘ﬂwﬁﬂ ﬁfe?&iﬁtkglak' hgﬁlu%&ﬁe 08 fhahhd sGéSJ ififthd L};r&&és@ In

chem cal "for each ufactdring process step requiring
a theway,ainly d’rtumuqlma;ap3©amtmwn$qwmonﬁgmammre¢fadapﬁeym4tmwﬂl
a connﬁctor 14 with a uni.que configuration of

coRFPERIY FRiRiGgnes Witk gRe Uit f‘q‘i?émi%?i‘ ‘0P giqye configuration
CORREGHRLt0k GéFs BE. tm &y bESH eMusd ﬂgHﬁet th
conrl guratolgon%o? capﬁ 40, gﬁg us, S'eac connsé?:pt i the
14 nzanfaesping gsoossst h the partl cul ar Ilqw d to be used

for that step in the process. In this way, only one

uni que cap 30 and one uni que configuration of cap

K ! ; C
ol AP or ' e QRS hrioR I A en i SRS Srtorn and
k emtlﬁﬂ ThHeusgstemrihgludese dontyitietl havdng henoudeshdm ¢dp comsled with

step i t he
thpe mouth The system further includes a connector for coupling with the cap. The

connector includes a connector head and a probe extending from the connector
head. The probe is insertable through the cap and into the mouth, and has a flow
passage therein which terminates near a probe tip. A pump pumps fluid in the
container through the probe and the flow passage. A fluid return channel is formed
on the probe for returning recirculated fluid to the fluid in the container. As fluid is
returned along the fluid return channel, air in the fluid is released above the fluid in
the container to prevent injection of air into the fluid in the container. In a preferred
embodiment, the fluid return channel has a first depth at the connector head greater
than a second depth at about the tip of the probe, the first depth uniformly
transitioning to the second depth along the channel. In another preferred
embodiment, the fluid return channel has a uniform depth along its length.
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manuf acturi ng process. [0036] The present invention is

a liquid dispensing and recircul ati ng system and
worRbismd471The syst em i ncl udes a cont ai ner havi ngCa/usew /34930

and a cap coupled with the nouth. The system further

i ncl udes a connector for coupling with the cap . The

connector includes a connector head and a probe

extending fromthe connector head. The probe is

i nsertable through the cap and.,into the nouth,

nd h
{Q(B\XJ pasdueditierensd tofecrniaiienithereasn qsiefha glcgké 5193'?1&6

f h
or QiR PP o ché it cotalpt oML L e M AT T it

f oflgROflenN id fegumedtsaclﬁ that thetfllid thidklihg dowa thedlgid réthith dhannel

to the fluid in the container. As fluid is returned
al dayssmeothiyinty theliquid indnaensentaingt. Furfhermerefpogkeds ¢Eair along

releas bove Ve

|+ IR FOR Sarh R el Ay ASufiRRS GBS Il o b somer
pr ebRhineithseRD@Eir B Gid, fldwhiadHey ﬂdlcﬁ@fuﬁ{ ¢haRANTERis 1sfb@§a@se fluid
first depth at the connector head greater than a

s et chepndh inepeatio the ntesior ppthsfinndrsoppippe therghy aligwing the

d d
a1 Bhgketner €18 sheribaR Hekis Rl nodh Etpal BR ST i, aois
f | diefefits e iRjeeieioRdir MBSthe fid Wwathih (HE Rinbr @nGiigeri t S
| engt h. 11[0037] As fluid is returnedto the contai ner,

the returned fluid trickles down the f|UId return

he fluid
c OR8] c; "Mt sbe, leSer ARNERHPE et béhLdhaorlied ffaerence to
t h@ieférthei dohBédeménts, Ghdrkdre slgnwmtthsmft il fbcbBlixY thateRANBE) may

| ows smoothly into the Iiquidin inner container.
Fu bt meadeon dorm eod ehe‘stdfwmhqut allepargng Hieony theapiitf andwcpp@ tof the

are rel.eas above .a uré e ? quL|UI cont [
i nAWEnitht of WePxaplen @1 ?’@ FRUprRF el odp E%‘E&rﬁ 1‘?1Pu§yc§tem
I ehikibr&RaiGibed iy bR BRGAMSBoratedi iHid @k qfq‘&lcpﬂﬁfdﬁﬁg &ydtem

open to the interior of the inner container, thereby
al desaribed inHe.SpBatkPyts Nof 2003/0@04668 2dibydd 'eDcDugineﬂy ettadl,\entitled

UPQP S HAADIR "SR WS e E¥RONIC INFORMATION
STORAGE,” or the liquid handling system described in U.S. Pat. Pub. No.
2002/0189667 Al by O’Dougherty et al., entitled “LIQUID HANDLING
SYSTEM  WITH  ELECTRONIC INFORMATION  STORAGE.”
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prevents the injection of air into the fluid within

the inner container. [0038] Although the present
wonvesrnuean has been described with reference tBCT/US2004/034930

preferred enbodi nents, workers skilled in the art wl|

recogni ze that changes may be nmade in form and detai

W t hout departing fromthe spirit and scope of the

i nvention. For exanple, the fluid return channel and

recircul ation system heretofore descri bed nay al so be

i n&SrAd@)ed into the |iquid handling system described

in,U S Pat. . 03/ 00 ' Doughertyet
al .1,' entitl e(fF H@I&%BGMI{%%@%@W%% CLEETREN C
I NFORMATI ON Sm%rha@ﬁgﬁhﬁ)u{;h,qw d handli ng system

described in U S, Pat. Pub. No. 2002/0189667 Al by
O Dougherty @tcapfor coppling witlyjtheimeu,D HANDLI NG SYSTEM

! qui a i spersTRRG e ErIRATEQY gt /Pt Shpbrapr, firter

a contai ner havi ngompfBiHg:h; a cap for coupling with
the nouth; a connector for coupling with the cap, the
connect or further asonprctosibaeyd; and connect or head; and a

probe extending from.the caonnegtor. head and,i nsertab

t hrough the cap aﬁ;?r?t?ﬁﬁit‘?rﬁéna‘r%%]ﬁ?e P?ﬂ—?eﬁp%ﬁlgaiﬁg H_bqe'gable

flow passage therein \Mﬂirﬁﬁlgﬁtﬁé&ﬂ@iﬁ@ﬁoﬂ&%hau%[ﬁ??réﬂeﬁhving
ow

punp neans coupled with the probe and with the
passage for a flow passage therein which terminates near a probe

tip;
pump means coupled with the probe and with the flow passage for
pumping fluid in the container through the probe and the
flow passage; and
fluid return means formed on the probe for returning recirculated
fluid to the fluid in the container such that air in the fluid is
released above the fluid in the container to prevent injection

of air into the fluid in the container.

2. The liquid dispensing and recirculating system of claim 1, wherein
the fluid return means is a fluid channel formed along an exterior of the probe from

an area proximate to the connector head to an area proximate to the probe tip.

3. The liquid dispensing and recirculating system of claim 2, wherein
the fluid channel has a first depth at the connector head greater than a second depth
at about the probe tip, the first depth uniformly transitioning to the second depth

along the channel.
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punping fluid in the container through the probe and
the fl ow passage; and fluid return neans forned on the
wonoeid®4ias returning recircul ated fluid to theprEmiseooitn34930
the container such that air in the fluid is rel eased
above the fluidin the containerto prevent injection of
air intothe fluid in the container. 2. The liquid
di spensing and recircul ating systemof claim, wherein
the fluid return neansis a fluid channel forned
al dngan ext erlibglignididigpepsing and regiiaingsysepobriairat vehsrein
th ea proxi mate to the probe
%héﬂaa%ﬁ&$WIﬂggﬂﬁﬁ@S§2% ng and recircul ati ng system
of claim2, wherein the fluid channel has a first
dept hat the connector head greater thana second depth
at Sabout t h e The bigwididigpensingand Iiegltmld@plgwmmlw ehiny 2, wherein

1358 Bl Pl Sodf AGRCRE 155 BBl P ﬁ@i‘@'@&@&ﬂow

quaggage_, vvher ein the fluid channel has a uni form
depth. 5. The liquid dispensing and recircul ating
systemof claim2 , wherei n the fluid channel extends

al Qng t he pr ant i.al
padiage o THEAMETHeb s eLRRE ettt i g Wherein
SY SheAlRi@ fetlﬁhﬁhdﬁlé-mclﬂﬂ@i £hdre el bithd afe@prok InABRARE connector
i ncl udesa bore fornedat the area proxinateto the
c omgadfop delivening thr relisqulated flnig to e fluid retwmiracasd. f | ui d
to the fluid return means. 7. The liquid dispensing
and recirculating systemof claim6 , wherein the bore
i s7si zed suchrht Nighid'dspehsing adddcitduthtthg's§itBrh 08 cMirh 18, Wherein
the fluid return neans

the bore is sized such that recirculated fluid remains within the fluid return means

as it is returned to the container.

8. The liquid dispensing and recirculating system of claim 1, wherein
the cap includes a first key element and the connector includes a second key

element configured to mate with the first key element.

9. The liquid dispensing and recirculating system of claim 8, further
comprising:

sensor means for sensing when the first and second key elements

/ are mated and for sensing when the first and second key

elements are not mated.

10. The liquid dispensing and recirculating system of claim O, wherein
the sensor means comprises a detector mounted on the connector and a detector
affecting element mounted on the cap, the detector mounted on the connector
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as it is returned to the container. . The liquid
di spensing and recircul ati ng systemof claim, wherein
woOhersmagrisncl udes a first key el ement and the eOmUSE081034930
i ncludes a second key elenent configured to nate with
the first key elenent. 9. The liquid dispensing and
recirculating systemof claiirx 8, further conprising:
sensor nmeans for sensing when the first and second key
ments are mated and fo ensi ng when the first and
gawag ke Sigieratiehenie Hrsh padistoond ey $9d¢s pep mated and the
d| C ,
%rﬁg B4 ?%uégfgﬁ g%rdoﬁ%gigggﬁ %%%?%gégfég%& P{a%t H‘aﬁd a second state
on vilea thofirse ahdsecand key cdteat aot mbfed @i rthe edqﬁmihctonnector are
nmount ed on the cap, the detector nounted on the
co ﬂﬁé%‘ﬂ@ﬂedllﬂﬁ}éﬁﬂi’rﬁ@etﬁ%n%q UEBAtiopne state when the
first and second key codes are mated and the cap and
connector are coupled in a predeterm ned orientation
and1a second e félaldfuimnmhg aild febircilitthgsR e Rt KAYint P derein
are not mated and the cap and connector are not
c ot EBSQrANGARE CRRLRES éﬂﬂﬁeﬁ@@n@w@h@@the@ﬁp and arﬁetectpawﬁf@ptmg

di S st em of

Ch SRR PR 5 S PYBLEF o o havig
mogttdeRe §the wiad Be dird dekeohe fkeﬁ%@étdre nRbE RN the cap and
mount ed on t he connector, the detector nounted on the

C a;ﬁomtqqu swpleddn epredsivemined odenthtion ada s¢aosd stateiwhen the

e nat d .and e cap .and cqonnect or
o S g RS PSR o Lt BF o B BRm G e S couplea
se(;ﬂ)ﬂﬁl; pré@t @RI oridntutibhr st and second key codes are
not mated and the cap and connector are not coupled in

the predeterm ned orientation.

12. The liquid dispensing and recirculating system of claim 9, further
comprising:

controller means coupled with the sensor means and the pump

means such that the controller means enables the pump

means when the sensor means senses that the first and

second key elements are mated and disables the pump

means when the sensor means senses that the first and

second key elements are not mated.

13. The liquid dispensing and recirculating system of claim 1, further
comprising a pressure assist port that is coupled to an external pressure source for
introducing pressurized gas into the container to facilitate flow of the fluid from the

container.
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12. The liquid dispensing and recircul ati ng system of

claim9, further conprising: controller neans coupl ed
wonods/ouk@ms sensor nmeans and the punp neans suchpthais2a0he34930

control |l er means enabl es the punp neans when the

sensor means senses that the first and second key

el ements are mated and di sabl es the punp neans when

the sensor neans senses that the first and second key

el ements are not mated, 13. The |iquid di spensing and
re 'Tracul ati ng* ﬂ%ttee\%ﬂfo@sl?ﬂné‘inﬁw 11‘1‘”@33%@“4:6‘?‘?}3@@3 higuid to a

pr%ﬁﬂ{xﬁr@o@ﬁé@s&n ort that is coupled to an external

pressure “or introducing pressurized gas into

t he cont ai nentflow passigdetextemdingahiugh the robk Erobt #MrdtRAd of the
contai ner. 1514. A probe for dispensing liquid from
and returning | i qirebetts ageeondead eéthe®oabesi sing: a flow

passage extegqilﬁ}(gre%g)ggpaﬁdwe probe froma first end
n

of the probe to a sec end of the probe; a fluid

return port; adhdd fetirh ¢hshrebinfhiid chamiaicatidnfwith Ghe fluid return
conmuni cation with the fluid return port via a bore,

the fluid return EAENFB 2ekewndhagilvidngetuoe ¢hainhgl extending

| ong an exterior Qf . r ubst anti al ral | .
? 0 t%e flow passaéoglg}tpglﬁnaﬁ glgﬁ%fa% ef({oeﬁg_ﬁé’ ttﬁ‘%lﬂlg)%g égéﬁﬁ‘tlauy
end of the probe. pifalielTivether b pabsagd FH-dthlihe BREE1aBout the

the fluid return channel has a first
second end of the probe.

15. The probe of claim 14, wherein the fluid return channel has a first
depth at the bore greater than a second depth at about the second end of the probe,
the first depth uniformly transitioning to the second depth along the fluid return

channel.

16. The probe of claim 14, wherein the fluid return channel has a

uniform depth.

17. A method of dispensing and recirculating liquids comprising:

providing a container having a mouth which communicates with an
interior of the container;

attaching a cap over the mouth;

coupling a connector to the cap, wherein the connector includes a
probe defining a fluid passage terminating within the
interior of the container at a tip of the probe;

defining a fluid return channel on the probe;

dispensing fluid from the container through the fluid passage; and

16



depth at the bore greater thana second dept hat about

the second end of the probe, the first depth uniformy
wonresau4iioni ng to the second depth al ong the fPATaS2004/034930

return channel. 16. The probe of claim 14, wherein the

fluid return channel has a uniformdepth. 17. A nethod

of dispensing and recirculating |iquids conprising:

provi di ng a contai ner havinga nouth whi ch conmuni cat es

Wi th aninter| of, t nt ai hi ng. a_cap

over the noutR: 8%5]&41 31 (ﬂ’fﬁ%‘@%? ?'{g(i’[ g@ﬁﬁret“m"hannel

wherein the conne@ﬁ@}{ thai&} HOGS ﬁmﬁﬁ@?&e%%fi'aﬂb@*h@ fhu1d in the

fluid passage terminating within the interior of the

cont ai ner at a ti goutainet wepievebeinjetgfonrofiajr intb|thé dluid in the

return channel on the probe; dispensing fluid fromthe

cont ai ner through ?‘P‘tél T ui d passage; and 16refilling

fluid into the container through the fluid return

channel such that air in the fluid is rel eased above

t hd8f | ui d i n Theeetimdtodciaan lf,whexeheuhb steps €tdispgensiaf fiaid from

in %&F fIwg tﬁth aont ner. . The nethodof claim

, aﬁn*‘if 138d &% b%ﬁm g ?%amﬁmre perfermedgimultaneously.

container and refilling fluid into the contai ner are

performed sinultaneously. 19. The nethodof claim17,

V\:hé9€l n the ShemetifodroficlaithilMgwibletdisl tHerstad dﬂi@ﬁmﬁgtﬂ%idwto the

ng‘{lses recircul ating the dispensed I'iquid back
|ntC TRIREr CUPRISEHer t hr ough

recirculating the dispensed liquid back into the container through

the fluid return channel.

20. The method of claim 17, wherein the fluid return channel is formed
along an exterior of the probe from an area proximate to the connector head to an

area proximate to the tip of the probe.
21. The method of claim 20, wherein the fluid return channel has a first
depth at the connector head greater than a second depth at about the tip of the probe,

the first depth uniformly transitioning to the second depth along the channel.

22, The method of claim 20, wherein the fluid return channel has a

uniform depth.

23. The method of claim 20, wherein the fluid return channel is formed
along the probe substantially parallel with the flow passage.
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the fluid return channel. 20. The nethodof claim?7,

wherein the fluid return channelis forned al ong an
wexo@rensof the probe froman area proxi mate teCcTS2004/034930

connector head to an area proxinmate to the tip of the

probe. . The net hodof claim 20, wherein the fluid

return channel hasa first depth at the connector head

greater thana second depthat about the tipof the

prehe, the fi heyni form,y transitioningfo the

se ?g' hd depth T;hﬁ)'fhegﬁ‘%w%f cga nﬁé I“’.}Péﬁt.l &?ﬁi@l‘#‘r@m gf”‘?ﬁ‘e{lmdudes a
cl dora Rfmed\i@h@irda plskifnlatel 16l thedonhBot6NRAAEh %@ﬁ i
uni form depth. 2 .bThe nmet hodof cl ai m 20, \ ergﬁ%ggﬁéhudto

f | theflpidchemmebhannel is formed al ong the probe
substantially parallel with the flow passage. 1724.
The nethod of claim 17, wherein the fluid return
channel includesa bore formed at the area proxinmate to
t he connector head for delivering the fluid to the
fluid channel. 18

18



