H GH VOLUVE FLUI D DI SPENSE SYSTEM Rel at ed Application The present
application clains the benefit of U S. Provisional Application No.

60/ 669, 940 2hed/adsafpri | 8, 2005, which is incorporated RETAISROGH1306S
entirety by reference. Field of the Invention This invention relates
generally to fluid di spHCIE-VYBEUME FLINIDEDISPENSE!ISYSBEM he i nvention
relates to di spense head and druminsert assenblies for use with caustic
and high purity fluid containers. Background of the Invention H gh purity
and highly corrosive |iquids are RdlatehAppli¢dativad i n i ndustries such as

sem conduct or processing and chem cal manufacturing. Due to quality and

safety concerns, these |iquids generall st caont ai.ned |n _high
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pol yet hyl ene, such as ?%ose desc#ibed iﬁaﬁg§gh%%?%%fmﬂﬁgkﬁ?ngggﬁﬁgé
Exanpl es of dispensing systens suitable for use with these druns are
descridhed in U S. Patent Nos. 4, BRB &9Re ibvedfdéh 015, 5, 957, 328, and

5,526, 956. The connections, tubing, and fittings for handling these fluids
are often fornmed from.inert materials, such as various fluoropolyners. The
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druns of tsmity floldubetandssing openi ng and a druminsert connected to an upward
and concentric nipple on the bung. A dispense head can be operably coupl ed
with the druminsert and can include a nmain fluid passageway that connects
to and sealingly engages the H3askgronnd afithe Invantipat i ons, the fluid that is
di spensed fromthe drumcan |l ater be recirculated to the drum This has
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semiconductor processing and chemical manufacturing. Due to quality and safety

concerns, these liquids generally must be contained in high integrity containers and

dispensed using highly reliable dispensing systems.

Conventionally, the containers are drums formed of high purity polyethylene, such

15 asthose described in U.S. Patent No. 6,045,000. Examples of dispensing systems suitable
for use with these drums are described in U.S. Patent Nos. 4,699,298, 5,108,015,
5,957,328, and 5,526,956. The connections, tubing, and fittings for handling these fluids

are often formed from inert materials, such as various fluoropolymers. The tubing is
commonly formed of Per Fluor Alkoxy ("PFA"), while the fittings and valve components

20 can be formed of components such as PFA, Poly Tetra Fluoro Ethylene ("PTFE"), and

other various fluoropolymers.

Conventional drums often include a bung opening and a drum insert connected to
an upward and concentric nipple on the bung. A dispense head can be operably coupled
with the drum insert and can include a main fluid passageway that connects to and

25  sealingly engages the bung.

In many applications, the fluid that is dispensed from the drum can later be

recirculated to the drum. This has been accomplished by using a recirculation passageway



thus can remain in an open position when the di spense head is not connected
to the drum which can create a potential for spillage. Also, recircul ated
fluid carwoneaaofs@am t hat can cause probl ens, such as fPoarusestksny3osant 0 t he
vent lines, potential clogging, contam nation of normally dry areas of the
di spense iedd dapen@arad.eiowevtd, fitsse advtcliafibh padshyevidys @A bY nACordroted ahdv t h

| ow | evel s of fluid. The foam can be created when fluid is recircul ated
into the WS pHENEEIPREHALEREDAMSIIOB WigHdRe dispense diead isaof conmected telthainged
into the a¥%E ' ' : eads to draw high purity, highly
corrosivégﬁggh |gﬁ?§ﬁ%gﬁgﬁ#§gﬁpgﬁg%s fromdruns, it can be inportant not
to connect a dispense head for equipnent requiring one type of liquid to a
drum cont ai ni ngisa) rdcitelatedCluiar cah GEHP Fbdnk ltieat dahf @ueNbrdbleivl, @uchl as ifddm bi t
this, coded indexing sections and recesses have been provided in the
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process can_involve a two-step operation of hol ding down the di spense hea
with one & When ’@CF‘E}tlétﬁilﬁé}l‘flﬁélS@S‘%f@dk@9 the dH% he ot her. Summary of the

I nvention The fluid di spense systemof the present invention provides a
valve within t i i ir ] a qhcal ly
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creat ed duwthedispénse head arslifimti imserbfo guableasteanrtily dF thedirimtiosettte th dispsrse head
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down taubea cldddOa@mim insert can require a great amount of force while turning the coding and

holding down the dispense head. This process can involve a two-step operation of holding

down the dispense head with one hand while rotating the code key with the other.

Summary of the Invention

The fluid dispense system of the present invention provides a valve within the

20 main fluid and recirculation passageways to automatically cut off the flow in the
passageways when the dispense head is removed from the drum. The main fluid and
recirculation passageways through the dispense head can be controlled by these valve
assemblies, which can open when the dispense head is operably coupled with the drum

insert and close when the dispense head is removed from the drum insert.

25 In addition, the fluid dispense system of the present invention decreases the
amount of foam created during the recirculation of surfactant fluid into the dispense head
and drum. The dispense head can include a recirculated fluid conduit that discharges
recirculated fluid into the annular space around the drum insert down tube. A foam
reduction diffuser can further reduce or eliminate foam that can be created during this

30  recirculation process.



reduction diffuser can further reduce or elimnate foamthat can be created
during this recircul ation process. The fluid di spense system of the present

i nvent i orwal2s@/aesies connecti on of a coded di spense hea@ctraSaoocod®ds dr um
insert can by including a coupling assenbly and nethod for quickly and

easi |y coupl i ngh¢ fleiddiispeasssystesast thop@sdit imehtisieslso edsds eonmes@csfa doded
present inventi ggﬁu{el ate(f to a fluid djspense systemfor use with a drum

conpri si nSEENge s Fe P’g’ﬁ?%c%{’bﬁ&lm&a@@l}w% gisembly #drigethad| uded
on a dru j hay kigs; 4pRs @ﬁjn&) d a druminsert down
t ube ext ?ﬁéﬁﬁ%kg{\%@eéfaggfﬁgéugpgggﬁ%%gri oract)(?gt e glrsgl?n and a di spense head

configured to operably couple with the druminsert, the di spense head

havi ng a firstIcanskpedt, theppesent inderiohirekates talh VRIiBESpERE ¥yand far SRGoifda
conduit conprising.a second val ve _assenbly, the first, and second_ val ve
assent i eSUYhCIPRIISRg 8 dEERHRssTtcconfighred;te Rpeablyciouric widl atbupgdrcludrd ot 3pense

head is o j I: - i:spense
hoad i o oBhfthd dEBHENEH Mhvidh k) Enf B Bhd u EHEMLAP okl At BRLAEDTD
assenbl i ethecfonbmte b édtra dfdhadruopemd pdispenserhead abhfigiged tajbpiaé?bjy fcblqﬂfl: ;

th h th nduits, an en the djspense head i s .not opera co e
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a closed pashblyomd StcBd batiuft! dehbriki@m oo Pave Qgs@hagtyd&ﬁ@ﬁfs&)aﬁdigéc%nd The

second val ve assenbly can conprise a poppet valve including a poppet nenber
and alObi agilvryassemblkes inwpeiakls comenwoesien witntherdrow indeet whosdd dppsnteiload The

druminsert can.conprise. actuat.ion ri ffecti he poppet.valve.to the
open positiona eﬁ(r’q) eedsgiltgggﬁghémﬂélésg rgucgbﬁlpggﬁgn @%J%F%%@W%gﬁ& f%%l’ea?éb&%
insert. Thepkdc®ii tIgoMabi ns€d theCRIFPEh® Second Salve GderttlRP chh Yk @ffe@Bdd hn
enabling fluid to be returned to the interior_of the drumthrough the

reci r cul aPRedrPositionenabling fluid toflov hreushythe cendwisgend whem theghsnenaeheadiai n
fluid co (I ' : i ' i t uhe gt i ' he
ar um i nociy: pebis blpfec SRTAGL Bk Ml 2 (Rt HSGE 0N Uithe QEHIEE ehTht (7
comulfi cabbiaged tuvatchosad pediien indibating thaddteni fldefrigtecbully theh@nduitsn i nsert down

tube and a diffuser down tube, the diffuser down tube further conprising a

defl ector proximte a | ower end thereof. ) ,
he second valve assembly can comprise a poppet valve including a poppet

member and a biasing member to bias the poppet member to the closed position. The
drum insert can comprise an actuation rib effecting the poppet valve to the open position

when the dispense head is operably coupled with the drum insert.

20 The second conduit can comprise a recirculation fluid conduit enabling fluid to be
returned to the interior of the drum through the recirculation fluid conduit. The first fluid
conduit can comprise a main fluid conduit in fluid communication with a tube conduit
included in the drum insert down tube and the recirculation fluid conduit can be in fluid
communication with a media return conduit defined by the drum insert down tube and a

25  diffuser down tube, the diffuser down tube further comprising a deflector proximate a

lower end thereof,

A foaming reduction member can be included on the diffuser to reduce foaming of

recirculated fluid prior to returning to the drum through the recirculation fluid conduit.

The foaming reduction member can comprise a foam reduction chamber such that gas can

30  be separated from the recirculated fluid and the gas can be vented from the chamber and

the fluid flows out of the chamber and through the media return conduit.
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A foam ng reduction nenber can be included on the diffuser to reduce
foamng of recirculated fluid prior to returning to the drumthrough the
recircul awoanoédii1od4d conduit. The foam ng reducti on nenmb@CTamRoGONPEE Se a
foam reducti on chanber such that gas can be separated fromthe recircul ated
fluid and the @hs dizspensbeheudviue furflied Boinpsise hasitecondoil ehbilifg ghsdo fehtenandut of

t he chanmber and t hrough the dia return cqonduit, The di spense, head can
further clApt the &%%ﬁroeghaﬂ?tveéh&sﬁ% Pdsarebieaficaion caudret ihdldum
through t BnMGRTafAN M 'm A nRe ARBmAURAS T &l GBI belikeh!it Sherably
comuni cation wth an aperture internmediate two séals at a junction between
t he oper abdupleiodigiense biadpaddamhémdrtand drum i nsert. | n another aspect, the

present invention relates to a nethod of using a fluid di spense system for
use with a drumconprising inserting.,a druminsert into an access opening

of a df um suchln gBether asnekt ithe greseabiyention: refates Ha ymghod o rusingxa dhild i nt o
a ol | v 3
an interl Tspt s¢ tsgﬁerﬂrfé{nusé)@f?{haﬁ) d?mﬁ%gﬂlhpgi%gqgsregl\%ﬁ i 1;1}9691 fito taﬁeacg%sym

insert wt ccess opening of t I'ng a di spense hea
havi ng a 6pansiig cHadunim sodnihat sidngn andeitr diwn aibe ef dlses dnind ynsan dxgende tovandn

condui t conprisi second val ve. assenbl y, and erably coupl i t he

di spense MBGHPr 06 U3 Gugh, QRSP GPYPIEEHR YRt Perien pf s drmdnseeobity i qetiss
assenbl i egpgath HEtRIdres! BRI a FkpeRRMdAAHbIngh BRABLANRG ddnyirfida fikew
through the respective first and second conduits. Fluid can be directed out

of thE) dr valvy esserbly #1d & seavod danduiivbeanprisies fiseemdvlveeasagnelybind pperitlyt he

open position a returned to.t drumyia, th opd gondui.t wh t-he
cboond var Vol ufipend mehd b e LR sl RRCRR: BEL Pl el vEh MR ber
can be prassk@ibHeswbdrhib dffvgiedr 16 iafSeeh, pdsitton e@Blihg Gl | tonflownitsughagieng a
f oam reducti on chanber, such that gas can be separated fromrecircul ated
fluid in faseectiyedyandeecond coniBer. Gas can be vented fromthe foam
reducti on chanber and liquid enabled to fl ow out of the foam reduction

chanber to an interior of the dru A.vent . condui can.be, praovi de n the
e ot opons EHE R be Akt Af SPmdgEl i AR oSRRORBY e ASEvIMe e
vent tHNdidstmbh is @the\opeh bositibh aid £anded fo Badnke vidr by sétedd esnduiewhdmsthense

head, the seal verification conduit in fluid comunication
second valve assembly is in the open position.

A foaming reduction member can be provided within the drum insert, the foam
reduction member having a foam reduction chamber, such that gas can be separated from
recirculated fluid in the foam reduction chamber. Gas can be vented from the foam

20  reduction chamber and liquid enabled to flow out of the foam reduction chamber to an
interior of the drum. A vent conduit can be provided on the on the dispense head enabling
gas to enter and leave the drum through the vent conduit. A seal verification conduit can
be provided on the dispense head, the seal verification conduit in fluid communication
with an aperture intermediate two seals positioned at a junction between the dispense head

25 and the drum insert, such that the seal verification conduit can be used to verify an

integrity of the seals.

In a further aspect, the present invention relates to a coupling assembly for
coupling a dispense head to a drum insert for use in a fluid dispense system, the coupling
assembly comprising a retaining ring having a plurality of detents disposed on an inner

30  surface thereof and a collar having a code ring disposed thereon, the retaining ring and

collar independently rotatable when the coupling assembly is not in engageable
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with an aperture internediate two seals positioned at a junction between

t he di spense head and the druminsert, such that the seal verification
conduit owo2be/usad to verify an integrity of the seal spcCirusaodsonioser
aspect, the present invention relates to a coupling assenbly for coupling a
di spense ¢pseguRieatipndwith thagbmnn fneert,uthe jollan fhither deathimiséngs en dytetrainflabpe

[ i Si i ni ' [ .pl ity of detents
i sposed YRR MECSBEICRY bRl BEteteeRtnl Bemidn sigpacBblachrvres &
di sposed bilsedeaRitichiselowthé MaAge tirfteatd £Pb Egelh@ﬁieﬁ@sﬂﬂﬁf‘%&(/e_rtﬁﬁ?{aﬁgé e

when the coupling assenbly is not in engageabl ecomuni cation wit drum
insert, tH&fRee! 12Bd Pderaier whenpthesigeypkine | srsemblyl i | alged hinko ngngagedtdege

surf age | t menbers .di spl aceabl e betwe bi ased
posi ti%on el owﬂéﬁfeﬁf‘%"feﬁ%gg‘; sur%g%gﬂgﬁl& %}ga%%%é%ﬁ%erf)(?@? haFdﬁSpg%’ngott @
flange sumiagemenapositibrensd engabesdls With ceiitémy sass 8iabihg doflaléadtRdoiafibly
engageabl e. communi catton with the druminsert, the engagenent nmenbers can

be di spl AEY T EYPRIIEIGSGLRBYRLY Bhgn thegiodariag evilagy eedsidsentiodisprsedendhe s,
such thatgrhRgngel | ar can be rotatably with retaining ring to selectively
align the code ring with a coded section disposed on the druminsert. The
coupling assenbly can include a first threaded portion on the inner surface

of the retai niTig couplingadeabBecanidciue & dda dhieaddd Ui oR theEmh&' sﬁ'l?i*acﬁrsb‘f face

of t druminsert such that the coupling assenbly can be selectively
coupﬁ@d \kﬁ? FriRediemndristscond fhreaded aartiog ahan exteel suifase 06 thepbnmi ioseri t h
the secongch hngadedon iﬁ% Asernbl® GRUR! S 1RERCERIYed® @m! HE! &ﬁr ?@C% de a
snap nenber di sposed on the collar and a snap receiving notc B sed on
t he code thieadingtthe fosidéhredded @omtor otithathes edoend ithehyede podigaAbITRe kyusingagi ng
t he snap nbbqr an réftﬁ_bcﬁe ei ving notfch,. The retaining ring, collar, and

code ring Can hEYE HFnAR; Pempt flisnosedyom (ha ¢R}laE Aad e PRETECEVIng ot

anot her amp@CHispéRe dH GReBEdd AMENHORdeClifd 88t Q1Er TBLORLIP n SAMRIL NE, 2
di spense hggld lisl(j) a druminsert ign a f_!_Si dﬁédi spe_ns_er §yspgm}ggrﬁ%a%ilé5| ngg'
pr ovildi ngnaagiRg e saap assthenpyd gEpprieying natCheEFéJlerrstI[aﬁnmg n?g,hﬁﬂélan; gré%rcl)c:;r
lurality. of I e n.an i.nner. surface ereof a

Phr oy et SO 0P850 B0 Ao AR SRR s

havi ng a code ring operab op

>

In yet another aspect, the present invention relates to a method of coupling a
dispense head to a drum insert in a fluid dispense system comprising providing a coupling
assembly comprising a retaining ring having a plurality of detents disposed on an inner

20  surface thereof and a collar having a code ring operably coupled thereto, operably
coupling the retaining ring to the dispense head, operably coupling the collar to the
dispense head, the collar further comprising an internal flange having a flange surface and
a plurality of engagement members movable between a biased position below the flange
surface and an engagement position above the flange surface, such that the retaining ring

25  and collar can be independently rotatable when the coupling assembly is not in engageable
communication with the drum insert, placing at least a portion of the coupling assembly
into communication with the drum insert, effecting a force on the coupling assembly such
that the engagement members can be displaced to the engagement position and engage
with the detents, such that the collar can be rotatable dependent of the retaining ring,

30  rotating the retaining ring to selectively align the code ring with a coded section disposed

on the upper portion of the drum insert, and operably coupling the coupling assembly with

the drum insert.



coupling the retaining ring to the di spense head, operably coupling the
collar to the dispense head, the collar further conprising an internal

fl ange hawongoea1bd4ange surface and a plurality of engagecents2006/0i5s
nmovabl e between a bi ased position below the flange surface and an
engagenent posFirstandielaman beheotitled ge tieucddaaimg sidcdecoditbindidiecancheainoludgdr i ng
and col l ar can be . i ndependent rot at abl e when the coupling assenbly is not
'n engagedbfii CaulRthIRTIcR ol TE i e of ptalitienie delaimiag png to
portion ofe1ddi@elyOHRni 1AY RS GHY With The cERMMMMRIERTChR BoWphiBe hifciihdMd ARET L
effectingf%(%o?ge %%'the coupllnb assgnbly sdch thap Pheeeng%gé%ent menber s
can be diwdiciewiththe sehendeindizipenent position and engage with the detents,
such that the collar can be rotatable dependent of the retaining ring,
rotating the retaining ring to selectively align the cqode ring with a coded
secti on di spos@dar&%hqrr?ép?fﬁp@la PERSFRY gNeniont Iektes tgra Msthod:of raduring aming
coupling {hge cOURUIAHg FRIE TRYa Wi hidG ot U BSE Head; ! the tmdiAGH CbAphaRg Pe
provi ded on ?he coge %i ng an asecon&f’flan |€i a }%:an tljleaclﬁnté?ltﬁetgg%nbl'?ﬁg g%ded
secti on oms¢rtieg drdmmiimeeritayirgucdowhtibe skepding thatfomrigtot dneacceds aipaning of i ng
to selectively align the code ri i th e coded section .can conpris

mat chi ng. ¢ HEY piety AR e i et et bbe bl GiRchatt Ritedioifor BEBREL ¢ he
present | ﬂhﬁéQﬁ*&ﬂlOGpefrﬁilﬁfc@@ﬁr% @ Wb portih Jraskiahmg idser R iRdmehict&s opening
recirculating fluid into a drumthrough a di spense head, the nethod
conpriGi ngf thesdpmi, wyerablir conplingdhe dispenssgheadawith thebepexpahion 9f thhdruhr om
into an a 0 i fqs I such 4 hat the drum.i.nsert t ube .of the
ar um | ns PP ERERARE Gl AR SHER b i 4R SR porg® 4R
upper por thie @hspefiset Head dihe immdin $aid coMdu it MRidesesaneptdt with ah ihfegodsutiice

oper abl y co%pling,the di spense head with the upper_ portion of the drum

i nsert,  tHehaidspe masertiflost fuhe padifiegesirqriationsiiud qordwdin comgpepigption witha
recircul afgn Ll dofitdititned B téﬁeeﬂélﬁzﬁes?mcé‘ﬁfﬁm &lﬂfgl R abhH i e aROyi t in
fluid conmmunication wth an interior surface of the druminsert down tube
and tke rdffusaulomm tmhe,ftheiddfisendert tibe coompnigsimgcaddfteatoniat b lewersmtidgheredfir n

conduit defj ned .an_external ,surface of the druminsert down tube and a
Tt user auldorobiot e b Mo et e dhs oo Rl HER Fopdns die bie Tedia
| over endrehB81RAfuit, e BRI the %@ﬁéuwngl%ﬂi&i pafed dvBe el sndchyr oughadisior

recirculation fluid conduit into the media
reducing foaming of fluid returning to the drum.

The method can further include recirculating fluid through a foam reduction

20  chamber disposed proximate an upper end of the diffuser down tube, the foam reduction
chamber separating gas from fluid and discharging the gas through vents that can be
connected to a venting port included on the dispense head, while the recirculating fluid
flows downwardly through the media return conduit. The deflector can be positioned

below the liquid level of fluid in the drum.

25 In a further aspect, the present invention relates to a fluid dispense system for use
with a drum comprising a drum insert configured to couple an access opening of a drum,
the drum insert having an upper portion and a drum insert down tube extending therefrom
into an interior of the drum and a dispense head comprising means for coupling the
dispense head to the drum insert, the dispense head having a first fluid conduit comprising

30  a first valve means and a second conduit comprising a second valve means, the first and
second valve means in communication with the drum insert when the dispense head is
operably coupled with the drum insert, such that when the dispense head is operably
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return conduit, such that the recirculating fluid passes over the

defl ector, the deflector reducing foamng of fluid returning to the drum
The met howocass/fiossiher i nclude recircul ating fluid throerghus2deanoseduct i on
chanber di sposed proxi mate an upper end of the diffuser down tube, the foam
reduct i oncavipladbeith stepdoat insgt gedirbtr amd debatidivavamdasscdaartg ingmtdpen gasitivhr ough
vents that n he.conpected to a ventjng port included on the di spense
nead. wni bR Ao RGN ARiogh Fiuto o el GOUAAE dIpor e e HEoTBEN S
return Copghipldd with @@t flself 8P HirsP SndP Otiohd YRR MEIOWar BE tidsdhdlalcfel of
fluid in the drum hi a further aspect, the present invention relates to a
fluid di spestiym ishibitorg flwd fieseflewing throdghuthecongiitssi ng a drum i nsert
configured to couple an access opening of a drum the druminsert having an
upper portion and a druminsert down tube extending therefrominto an

i nt orir of thl Yiit (P ETE 2Pl SRreRrSEenh SAEnERNETIAIER fy2 Hivth S1spese B 195 t he
di spense ieadl 2dhidPcdlibiRing? B isOe CHRALAPE DEAR ANk A duf arbb!
conduit conprising a first valve neans and a second conduit conprising a
second vatheerym amsert hanmgf dorgipeapattisr endhd dynah viesertetams) tube extemding tetéfom wi t h
the drumjnsert when the. dispense. head,is, operably coupl ith.th rum
insert, stSha FEFIQHRL DS W@%M%ﬁ’é@e%&aaq %grg‘rlpggfeélbtf’ﬁ?k}&ﬁﬁgﬁwm H’S?Iﬁetﬂ‘ar um

i nsert th@ispdnks heanHaEBE ANGrsY ﬂhﬁﬂecdiﬁﬁﬂ%oﬁ‘@)@isﬁ? d Br@RafReRs@RBly dnam eaabl i ng
fluid to flow through the conduits, and when the di spense head is not

oper alfl y vwiflspiden ppthn fhed gemmunissiéen wWithe $dat gerifigatios sonddt erd oe apwiine can
be bi ased.: osed St -nhihiting fluid fromiflow ng throu t he
condui ts. m?e(r%m;g)%@eaﬁxgot %eé&?s %{tsdp et {l(ﬂ{lhée}wﬁ%gneengm?er?\% IlillF %{Ho%n(?ﬁqea@g? WSerg%? uid
di spense syestusbding sutsenwhll{ transdetsontitosaal v&idifigitian dotdnii, 86T that @nfrtepted to

couple a bung i.ncluded on a drum the dram.nsert having an upper portion
and a dr uﬂfuuff %@i&?g beiiran thiy Swg}\?ﬁdr?@ldt%@?éﬂmﬂlrheoveﬂlﬁeﬂ Ry PTcHte HF Intpe

drum and i o, | ] h i ispense
ead havi g S eREFatARerE JThe A UL S8 gk nich 4 HBAE el PEECD
seal Meripalgatrafiworpethylene(#ITHE)d conmmuni cation with a seal verification
conduit and an aperture internediate two seals at a junction between the

di spense head and the druminsert, the aperture being substantially
transverse the seal verificaBigiDessHplion of thgsawmgs an jntegrity

Fig. 1 is a perspective cutaway view of a fluid dispense system of the present

invention;

Fig. 2 is an exploded view of a drum insert and a cap assembly according to the

20  present invention;
Fig. 3 is an elevational view of the drum insert of Fig. 2;
Fig. 4 is a top plan view of the drum insert of Fig. 2;
Fig. 5 1s a cross sectional view of the drum insert of Fig. 4 taken along line 5-5;

Fig. 6 is an exploded view of a dispense head and coupling assembly of the present

25  invention;

Fig. 7 is a top plan view of the dispense head of Fig. 6;



of a sealing between the dispense head and druminsert can be verified by
forcing air into the seal verification port. The two seals can be O rings,
whi ch carwbeo@nmaesasul at ed wi t h pol ytetrafi uoroet hyl ene @ETRER006BI30SS
Description of the Drawings Fig. 1 is a perspective cutaway view of a fluid
di spense syst eRigoB it hergas Eétﬁbhali v’me of tlendisgenge héadiof Fag etakérodleds \MheWQOf a
draminse and a _cap ass g to the present inventi
s an ol cBRUAD PRGPRSTAN Iﬁ@m&r tgstg? drgn ipseg, ofligr? gdepicting t ¢ pebp | an
view of 1 havey ARAASEHih Mo Bk fd afd &cuéna&o@pagg%%@a%&ta Q03U pBLEBOF L he
draminsert of Fig. 4 taken along |1 ne 5-5; Is”an explo V|em10f a
di spense head and coupling assenbly of the present invention; Fig. 7 is a
top plan vi ew Big. Plieadisspensiendledey of tife dspeisdh@d of Hig Atakewslong taé 8onal
view of the dispense head of Fj 7 taken along Iine 8/9- 8/9 prior to
pe?éb‘l‘éﬁ

bei ng b r ks aperahly rouple %dwﬁlmth%m iggertrphy Fig 2, flepickipg rﬂae PRRPSSoppet
val ves as in a
Cl0sed poo T ARt Rich B SR TLIA e RO S S PR DR IR 0 o
Fig. 7 taken along line 8/ 9- 8/ 9 after being operably coupl ed mnth t he drum
insert of Fig.FR, 1dm11:élismohiﬂanmmﬁaie diqjen%h@asﬁ@h@,wetdkw 4lbng hige DRILO

fluird and reC|rcuI tion _passageways in_an open position; Fig. 10 is an
el evat i on@Periilg\goppled Fathgths sepmanthat Big. 2 éepl?tn%ga?( érpsa18@q4§>nﬁli Hew1e- the
oper abl y ggyggggmﬂbﬁgm%ﬁg druminsert of Fig. 2, depicting a
cross-sectional view of the seal verification condU|t Fig. 11 is an
expl oded view of the coupling assenbly of Fig. 6; and Fig. 12 is a cross
sectithal vi ewFnyf 11 reantixpeled eidwestthetodpligg abseptbilpof Fig. &eindg oper ably
coupled with the druminsert of Fig. 2. Detailed Description of the

Dr awi ngs Referrlnq to Fig. 1, a fluid dispense system 10 of the present
i nvention broakigy 12 is a cross sectional view of the dispensé head of Fig. 6 prior to being

operably coupled with the drum insert of Fig. 2.

Detailed Description of the Drawings

Referring to Fig. 1, a fluid dispense system 10 of the present invention broadly

15  includes a drum 20 having one or more access openings or bungs 21 defined therein, a

drum insert 22 operably coupled with the bung 21, and a dispense head 24 selectively
coupleable with the drum insert 22.

The drum 20 can be constructed of single or multiple layers, such as polymer

layers, and can be formed in a blow molding process. While the drum can be constructed

20 of a blow molded fluoropolymer, such as blow molded polyethylene, those skilled in the

art will recognize that other polymer materials and forming processes can be used.

Examples of drums 20 that can be employed with the various embodiments of the present

invention are disclosed in U.S. Patent No. 6,045,000 and U.S. Patent Application
Publication No. 2002/0050494, both of which are incorporated herein by reference.

25 Referring to Figs. 2-3, the drum insert 22 generally includes an upper or nipple
portion 26, an intermediate body portion 28 operably coupled or integrally formed with
the upper portion 26, and a lower down tube portion 30 extending from the intermediate

body portion 28. Referring to Figs. 2-5, the upper portion 26 can include a cap thread



i ncludes a drum 20 havi ng one or nore access openings or bungs 2 1 defined
therein, a druminsert 22 operably coupled wth the bung 21, and a di spense
head 24 swbeoddmedsy coupl eable with the druminsert 22. pCmasdeosmnidBs can be
constructed of single or nultiple |ayers, such as polynmer |ayers, and can

be for medpdrtiom 3D laaivarreteds BY fphing as intWiod srfabeotithe ppanpditior 26 Refetieg of a
bl ow nol ded _.f| uoyr opol yner,, such_as bl ow nol ded pol yet hyl ene, thaose skilled

|

in the art &gl thesdy RORAAN 4 FRSY GBI iR PPFAPIIIGOHPIS 2ttt FSeRRlKg 32 to

pr 0CeSS eSE A ey 0 mdPLAABE Bedindl 8o tind BAlofAfRRrGHBIOY ed Wi th t he
t f I nve I'scl ose

vari ous enbodi nents of the present Ion are in US. Patent
No. 6,045,000 and U. S. Patent Application Publication No. 2002/ 0050494,

bot h of whi ch ReferringctorRigs. 4 8chnldex, @h Actiytidiefie 82 kaebe Rehirled ivithid theffb@ss 2- 3,
the drumjnsert 22 generally includes an_ upper or nipple portion 26, an

i nt er medi #t 82bFIbepied forrtpde 8 PapRas VpLve Jift BEPRSE VINE Stgrmies Wik bp deseriRed h t he
upper POty QByeCdedl floin, RERRHRMD FiDS BOGHA 32, PG Bed LTINS

i nt er nedi at ody portion ng to upper portiron 26
can i ncl ucha asoclzpintindehdihintthenecdi tarthibit e@dpmsntIdorh beiigngedin donfiaction

surface of.the. upper. portion 26. Referring.to Fig. .2, the cap thread
portion 3% 4R g 1%@%855%%[@ léﬁlqﬁé-cégte%g%m tBe efbiseeiions o um

i nsert 22,d hahicidl ol 195 SeAMAST thid RB&ROThE RIAQS selid I50canhBRcidid MaRba 38
Referring to Figs. 4, 8 and 9, an actuation rib 37 can be iIncluded wthin

the rétesthedanakgrtbeminblided en theouppet pettions 6pwpdet a petipheralifiange poppétcaval ve
stem as wll .be described in.greater detail herein. Referring to Figs. 2,
5, and 121?e ‘éSGBF%P%ﬁf%cW CB?pqESHé(%nﬁﬁ?:a%iOBg%g @\gre %Un al so be included within the
recess to inhibit equipnent from being used in conjunction with an

i ncorrect or i ReRARR! Ak 1&T83H 23hnd05, ihieqa{eﬁn?d%hﬁe%d@r%d&ﬁbﬂ ,28tiﬂglugé’sg§ﬁj

sections can be positioned on a top surface of the récess. The code
sect i ons B&r@adiaienestnduié 40nakiteriding therdieone on fluifuearhmpnicaicdruvél the redess 3pper

portion 26 n he a rd ral fl.ange 36 that n . used .t o er abl.

coupl e anerfagg ?*SP%%S{%?M?;% AL ?enﬁglf: e l?ln%f1 %Cgﬁ}‘?p?lger—l}eag .%'Zangln}ﬁlx%, t he
i nt errgedi @drea. bOgdyinRembdiae b8y pbeloddescas Fuithidr iRl Wing tERAdYE U1 46ht @Xi BOdi Ny
therefromin fluid conmuni cation with the recess 34 enabling di spensed

fluid to ¥sdereeblicenriehis duumnsat Zhtp P sprepsepoRERPTIANg A opjactsum 20.

Referring to Figs. 2 and 3, the lower down tube portion 30 generally includes a

down tube 31 and a diffuser 44 operably or integrally coupled thereto. Referring to Fig. 3,

the down tube can include a tube conduit 42 in fluid communication with the intermediate

20 conduit 40 and recess 34, thus enabling dispensed fluid to move between the drum 20 and

dispense head 24 and vice versa.

Referring to Fig. 5, the diffuser 44 can include a foam reduction chamber 48
proximate an end thereof defined by a wall portion 45 and a funnel portion 46 and an
upper diffuser down tube 47 on an upper end of the diffuser 44. The diffuser 44 can be

25 bonded to the down tube 31 by known methodologies, such as polymer welding. The
outside surface of the down tube 31, the inside surface of the upper diffuser down tube 47,

and the inside surface of the lower diffuser down tube 50 define a media return conduit 43.

In operation, the diffuser 44 can receive recirculated fluid that has first moved
through the dispense head 24 and then through a plurality of annular recirculation conduits
30 69 (Fig. 4) included in the drum insert 22 that communicate fluidly with the dispense head



versa. The internedi ate body portion 28 can further include bung threading
4 1 that can be used operably couple the druminsert 22 to the access
openi ng owokwew1@s41 on a drum 20. Referring to Figs. 2 aou/u32006hesosower
down tube portion 30 generally includes a dowmn tube 3 1 and a diffuser 44
oper abl y »t. Priteraddhyngihe pliffaser Hewa tiabes RES 80,rthe) foano rddugtiorBchantber d®whan t ube

can include a tube conduit 42_.i.n fluid co ni.catjon with the intermedi ate
condui t 4¥PERF %af&%%ﬁa@h SN mowgﬂ?ﬂwﬁigdh?wa aOP@eﬁlﬁ%r #e%n the
drum 20 agg,f j : i Ei .

i 11 user b RE PRI AGREn A% el fortioh 48) breflE b I folkn anll redhirefe

t her eof dbkimtedsdpgrate ged indpoacircalated Slwidd Gndeuthadbamdrasitenn 46lvand] the gapper

di ffuser down be 47 on an,upper, en f the diffuser 44  The diffuser 44
Chn b bortaied B0 B8 s fubRSh £5h e Bestat e inbied Vegftdbat S cistBd 5 , rar
vel di ng. hB&ehtihShoke 65WrTRE BisPénst MBadl 29N Whikethklocdulte thd e peHichasanef the
upper diffuser down tube 47, and the inside surface of the |ower diffuser

down t uberesigeweipd flaidhcaregéneralbst flow dovmatardly 48 2 setiledpeyhstantally tanenattypeser

44 can regejve reciyculated, fl uj tehagefirst..nmoyed throuygh th | spense
nead 24 alaERAIEBIDEIIRSE U et IR a0 SRak S HER HRRw R s G fibS e
(Fig. 4) dnealbetde’ andtin® dididiffineerdowd? titbeapotionsnyy, cst, etht | vdisdily or tthe t he

di spense head24. Prior to reachigg t he diffuser down tubes 47, 50, the foam
reductl onreeikaiped flunl canbegediced prd thedluid dischargedsiptorthe ¥ can be

acconpl i shed by the walls of the foamreduction chanmber 48 (wall portion 45

and funnel porgion. 46 r eaki the foam and reducing the foamto

separate gas altr{l%t%ﬁjenéi groclﬁlg%i'?%of%n apjd .tgﬁhcfgus?rhgﬁf: %%ﬁ]"rﬁjﬁ nglgﬂs? SRUCEE ¢ he
gas renovédlcbionns 1 pesiti@ridrat uh @h@df fHeUbweCdiffube ddinvacibs §@d The 1wk i ffesat S
that are connected to _the venting port 65 of the dispense head 24. Wil e

this occufeyn E‘ffs’é X0 gnibg Wwelded torthe tppes liffaser ﬁewnévw?o pfl tp thadoyariubal y
fl ow do i l.ed u 4 af L i e Lat.o the
i fruser SounybpReRedRbebeouch SEhaRHLAL b o 8 eIRRr Ak S bl
chanbér 4@Bcempdraiaitlerdein by defefensein itkoamtirétube portions 47, 50, the velocity of
the recirculated fluid can be reduced and the fluid discharged into the
drum Referring to Figs. 2, 3, .and 5, the diffuser 44 can further conprise
one or nore detre ?ﬂﬁcg’TSﬂllsrf’c?Q}cﬁdo?ﬁeﬁPﬁ‘tlp}&ﬁaleﬂﬂﬂlgéfan@t?énlsé%@lf thg dspensed down

tube 50. ([hgc|iHue el foh%ﬁaly and generally laterally to provide better recirculation and
reduce the formation of foam as the recirculated fluid is introduced into the drum 20. The
deflector 51 can be positioned such that the recirculated fluid is returned to the drum 20
20  through the media return conduit 43 and out of the deflector 51 or an exiting portion of the
down tube 31 below or above the liquid level in the drum, thus inhibiting the foaming of
the recirculated fluid as 1t is reintroduced into the drum 20. As a result, the diffuser 44 can
inhibit turbulent flow of the fluid, which can be present in conventional system as fluid is
discharged directly into a drum and into the top level of the fluid in the drum 20. The
25  deflector 51 can be positioned at any point along the down tube 31.

Referring to Fig. 6, the dispense head 24 generally includes an upper body section

52 and a lower body section 54 coupled thereto. The upper body section 52 can be welded

to the lower body section 54 methodologies known to those skilled in the art, such as those
disclosed in U.S. Patent No. 4,929,293, which is incorporated herein by reference in its

30 entirety. Alternatively, the upper body section 52 and lower body section 54 can be
operably coupled or integrally formed. A plurality of fittings 60 can be positioned at the

top of the upper section 52 and can utilize conventional connections such as Flaretek®

10



down tube 50 can be welded to the upper diffuser down tube 47 and to the

down tube 3 1 by known net hodol ogi es, such as described in U S. Patent No.
4,929, 293vowvhoazinosd4s i ncor porated herein by reference i nPCTaISeobiondsy. The
deflector 5 1 is depicted as a peripheral flange and can scatter the

di spensedcomettians| fat sithchinehich frubingrsibly aePHA gaias,ablive digp@kahtad 10 Rrai de
better reclﬂg) | atj on and, reduce the formati on of foamas the recircul ated

fluid is PRPPYBTERguUshasdhessdlepictad b the Hetaes, dra fingy ars threeded. e genssalt thened
such that fifthes 60 Gbfifd'h1abata bl Hui 'Tdﬁ)oEt%ZB%?eaq‘e&i)cutl%%f PolyB420 through the

media return conduit 43 and out o |'ect or or an exiting portion
of the down tube 31 bel ow or above the liquid level in the drum thus

i nhi biting theTheaoita®20f4tdua precide wohaéetidnftbUd ehaas fiuid condigi 66 adusgd i nto
t he drsum 20. @s a result, the diffuser 44 can inhibit turbulent flow of the
£1 ui d,” whiSCHCHaET, Eoniulis6, resngetivehy, e howa cordpiis 16, £3 qanuma fom dﬂil%umﬁfged

directly podOseRtifh gﬁ“t@ﬁﬂe (R Jol§ stQRn! Vel Qéc%l{l&f thléf" lgl)ﬂsgmhm%%lg%l!f'sn@

The defl ector 51 can be positi ongéga any poin

Ref er r i ngvensingi6g.ang sedl iverificaioareSeah éamknﬁlén@ﬁmdraaﬂ Iemplld”yétl gt didpebifiend body
section 5%)4 and a | ower body section 54 coupled thereto. The upper body
section 52"can be welded to the | ower body section 54 net hodol ogi es known
to those skilled in the art, such as those disclosed in U S. Patent No.

N tornat vl y e iicBRAR YA G bE oyiidi e NEBrdhidohoediibie 8 Yitm |,

Al ternatively, the upper y section ower Sect) on
oper alll y cwtgspedling threrded sadtiops botinepbrt A4 phdi bathduhty68)fB§r htting @sulGPle paits be

t d at. th t 52 d til nvent i onal
Ponnect T ot tnih dishOfe Head OF RRERECET GhE dre: 2 crmeniii o pETBIhGchCh
as PFA t uky ingluding o Miced bﬁl@ﬁ@a@nﬂaﬁﬁ%u%é that RaQBE ugém‘a%mlou§ g&ﬁ&&%&ﬂ?ﬁse

depi cted |nthe t](i]%ures the fittings are threaded. I'n genera
fittings ®odgenigibghit jeétting obthewphidsindhaidiport 62 and a recircul ation port
64. The ports 62, 64 can pr ovi de connection to a main fluid conduit 66 and

main recircul atj o cond ctj.vely, and both co dU|ts 66 68 can
run fromthe 3#{5 O“E%&)? %(58? ’IOBr]{%%P&S dtl?’i’gn%/ob&-?ﬁ otAR @@&3? Srplarality] of O-
addi tison, rigdstsda, 92, taed 8né aﬁ&ﬁ'@iﬂlﬂ $a1{7953381%9131 Y Re d@ﬁlgte§ SRFigdes hhd ?@tthgn 63
can be i nBI emented and enployed in the dispense h
-rings 82 can be retained in a plurality of O-ring seats 83 on the dlspense head 24 rather
than within the drum insert 22. This can reduce manufacturing costs and increase ease of
assembly and disassembly. The lower body section 54 of the dispense head 24 can
include three O-rings 82a, 82b, and 82c, which are retained, respectively, in O-ring seats

20  83a, 83b, and 83c. O-rings 82a, 82b, and 82c¢ can be Teflon® encapsulated, although

those skilled in the art will recognize that other materials and coatings can be used.

Referring to Fig. 10, included on the lower body section 54 intermediate two O-

rings (O-rings 83a and 83b as depicted in Figs. 6 and 10) is a verification aperture 130,
which can be used in conjunction with the seal verification port 63 to verify that there is a

25  sufficient seal between the dispense head 24 and drum insert 22, as will be described in

greater detail herein.

Referring to Fig. 6, the lower body section 54 of the dispense head 24 can further
include a plurality of partitions 55 dividing the lower body section 54 into separate
sections corresponding to each of the fittings included on the dispense head, such as main

30 fluid port 62, recirculation port 64, seal verification port 63, and venting port 65.
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The recircul ation port 64 can be connected to the recircul ation conduit 66
with correspondi ng threaded sections on the port 64 and conduit 68. By

havi ng mavoi2pééetipsmts in a single di spense head 24, extraThisp@s/023038 on a
drum 20 can be freed for other uses, such as including a m xer on an

addi ti onal bungefcmang taFigse Sumsldd, thermainveal v assembly B4 esn et prisitidnké addum t o

i nhibit settli f the.soljds in the d The | ] 4 of
the di spefbeuaE tafiingt SR he Tt i ePidlet 6 F the Vs D89% 2G5 Shnd heoe
and a mai PalvelayRndp 8Merdlly iMudt8Ri Sdpet BS &igﬁ%emc%ﬁ?ﬁﬁi&@ﬂ,td‘ﬁ)rﬁrgré@gs 82

can be retained in a plurality of Oring seats 83 o e di spense he_ao’l 24
rat her thawd e Oniing Phe Inpumembediment2 the poippst & sngassment partion 82+ and spgingost s

and ingre e f_as I d. di sassenbl y. . The | n_bady..section 54 of
the diLpent i @nirS-CORATR, g0 %es B2 PE RueiBed QB dR B fifen are
ret ai ned, skifispacihe ¥e will réddghizE it ofiRpinateBidR,caB Bbusa@ld 83c. O rings 82a,
82b, and 82c can be Teflon(r) encapsul ated, although those skilled in the

art will recognize that other materials and coatings can be used. Referring
to Fig. 10, i nRefetdeg orfigh® Wiendhe dispgnss bead hargudrimt ipserb2d atearot eperéhlyngs

(O rings and, 83b.as icted in Figs. and 10) i.s a verifigation
aperture ? ,led\;\ﬁ]fl% DI gggbq%fg%é’ PRt c@nﬁ&ﬁ&fiaoﬂomﬁt%’%ﬁr@ @e’&‘plb\}teﬁluldi ﬁ%‘?’i on
port 63 t thrdgdhi thy nidi@fluld@heuit $6.2 Thebbpsdt 86tfugedlindiedssearnghientng peisg head
24 and druminsert 22, as wil| be described in greater detail herein,

Ref er 9 ng 87 thatrpgages nihfe prodiNsions eugtherapembersipartions of thegirgpansest eterada can
further ipggl I Lt rtidd iyl gl ower .
section 5 i%@%egggaf#b 211? gtjs s(%cézst8 {1 Sn% I%:C)Sltrdro gelsn[ %o‘% I %gﬁqlg %&%ﬂg?éht ﬁ% IPP@?%{ IHSS

i ncl uded oonduitesédi € pdmseoppatchssentdies aad redlingfrhethatighegits G2, ber @aploged &ithon

port 64, seal verification port 63, and. v i.n rt. 65. Referrin Fi gs.
B ond o, Drersasrinyeripe SEbBrghy daseibaninE b oate! Siie Nt aaty et ol ned
Wi thi n -t hguiEi 9 irfcbbiothtsPRGity B Rdnct RitUBRgE DOy section 52. The val ve
assenbly 84 general'ly includes a poppet 86, engagenent portion 87, a spring

88, and an Oring 90. In one enbodi nent, the poppet 86, engagenent portion
87, ahfl spri ngR8&ramgeagomss Figst 8hndf9, RkApemtidn, @appaig86 d2pre@6s arte an open

constructed.of Kalrez(r), although.thos kilJed in.the art_wll recognize

that oth epoﬁlrté‘frb?)‘%ﬁﬁl gﬁeé g%p%e b??%‘g.%‘l 1S attacef\leg to the drum insert 26&. Tm: main valv
assembly closes when the dispense head 24 is removed from the drum insert 22 and thus
inhibits fluid in the dispense head 24 and main tubing line from spilling out when the

dispense head 24 is removed.

20 Referring to Figs. 6, a recirculation valve assembly 70 can be positioned and
operably retained within the main recirculation conduit 68 on the upper body section 52 of
the dispense head 24. However, the valve assembly 70 can be disposed anywhere along
the recirculation conduit 68. The recirculation port 64 can be retained within the main
recirculation conduit 68 by threads and inhibited from rotation by a pin 77 fitting within an

25  aperture located proximate the main recirculation conduit 68 on the upper body section 52.

Referring to Fig. 6, the recirculation poppet assembly 70 generally includes a
poppet 71, a poppet stem 72, a seat 73, an O-ring 78 and a spring 79. In one embodiment,
O-rings 78 are constructed of Kalrez®, although other materials can be used without
departing from the scope of the present invention. The poppet stem 72 can be operably

30  connected to the poppet 72 and further includes a stem upper section 74 and a forked stem
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Referring to Fig. 8, when the dispense head 24 and druminsert 22 are not
operably coupled, the spring 88 biases poppet 86 toward a cl osed position

t o i nhi biwofbesd/dodsiow t hrough the main fluid conduit 66PCThS26pPEES 86
further includes an engagement portion 87 that engages nubs, protrusions or

ot her MenMRQES sefbh 78N Rloub PEpE HiébinBﬁ@sf 5nd2&%aﬁ ﬁl%th%ﬁolbgf%s raama@%mﬁ géa om
its closed seat position to enable fluid fl ow rough e main

condui t 6®.a peireWationEhyseassamtlz 70IWisthe peessutdnyengonet hodol ogi es can be
enpl oyed with the present |nvent| on, such as that described in U S Pat ent
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conduit 68 on_the upper body section 52 of the dlspense head 24, However,

the val veoRsgsabiapnapeopen of thipdispenpobend 24nyiilnBeairamansgrit He thedeweriscten ok
condui t 68 ndBRd wlggfaggfﬁgwgwa&&ﬁ rif47%% in‘Jﬁ. u e@g&ﬁ? smtpa{ma Qﬁfbl%ﬂskal

recircul ation con reads an romro in 77
fittig w2 tanrbeaﬁorc&nelpmrcﬁy kdiatredgp thexioppéte? 1t dned (n%ng 7I8€ﬁ30m¢hfl sehl T A@ndw t
68 on the u body section 52. C&gf&[rln to Fi.g reC|rcuIat|on

& o

poppet as$ ]It th?(’fin fesftspiagion qem B%‘?ne‘?i’m’%imﬁt?p 8 POBRE #S3eblY seat

73, an O-7d RAd 7&1@%\7@ tﬁrBﬁgﬁ‘ghg Qondtiit leeis %ﬁﬁﬂfeﬁenﬁ of? dideR@Seehinflo the
constructed of Kalrez(r), although other terials an be used wt

depart i ngdispenss hérel Fetypa the dite igpes P8nthe lnwenstewrsectidre7 poyisets fsctnemhemb can

cectton 74 RGP b8 by BRRRS (e aBRbuie!! Dot phE R R BRIPRS  anc

seal i1y nefahrtHcaghte t@adgabﬁst@pTﬂhmy@@lN @&ogglf BeicoR@lintS. ONWHMR tn@nﬁa%@eﬂbé y 70
with the present invention. Referring 8 and 9, in operation,

recircul a%sﬁ%mbl\}’aéf“véncaé%?@ﬁﬁﬁaVOWUab[ﬁt%mblbfam béV@u]?Qﬁnd’feﬁcrﬂWé adodepieted Be nai n
recircul aﬁdp(ﬁ@t &a@%%&mﬁ\gan%? OaIR/QsG;‘ sgéhsﬁ%aql valve, and the like, can be used with the

fluid dispense system 10 as well.

Referring to Figs. 6 and 11, the dispense head 24 also can include a coupling

20 assembly 80 or clutch mechanism that can be used to connect the dispense head 24 to the
drum insert 22. The coupling assembly 80 generally includes a clutch or retaining ring

102, a spring collar 104 operably connected to the retaining ring 102, and a key code ring

106 engageable with the spring collar 104. While in one embodiment the coupling
assembly 80 can be constructed of high-density polyethylene, those skilled in the art will

25  recognize that other materials can be used.

The retaining ring 102 of the coupling assembly 80 includes a body portion 108, a
threaded portion 110, and a plurality of interior drive apertures or detents 111 that are
spaced on an interior surface of the retaining ring 102. In one embodiment, the body
portion 108 also can include a plurality of gripping members 109 on an exterior surface of

30  theretaining ring 102 to enable ease of gripping and rotating the coupling assembly 80.
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head 24 is renoved fromthe druminsert 22. In the closed position, as can
be seen in Fig. 8, the poppet 7 1 and Oring 78 are biased toward the seat
73 by thewepneaugosa® to inhibit fluid flow through the ceoudaistood®13osst he
open position, as can be seen in Fig. 9, upon operabl e engagenent of the

di spense head PHe wring dollier UI4I6T the 261plingZassdriisly ISOVIBEINE&CE tetdiniAf ridk fldAge St em
72 engages the actuation rib 37 of the druminsert 22 such that the entire

stem 72 chi? bving? Haree syiaesl 13, o lwmalibefager meabsspblds and 8 phralitpof drye 78

f th t : : i j lat | C | e
opened or Bs rad Bayiflg ofrifETHbds 1187 TR0 BB LA MOR Gl bR cSicERE 100,
68 i s perthietrttathing ring 102 secly dge tientetafing ringd! (2pgrise fraggdn2the fretaimingheangr um

insert_22, th ower stemsection 76 retreats, fromthe.rib _37 and the bias
of the spﬂ%el'}é“f 1 i 22

R digprose, i ngt comgeqted fofge Amm insfit 2¢1 osed position
agai nst the seat 73 to again stop fluid flow through the conduit 68. Wile
the main valv Lr i Y} I / en
descri bed anderlZ%?%{ngéaleagﬂ%ggge{ﬁgglc\&}g@?{%?ﬁ%ﬁ[ﬁ\yﬁq %&Zﬁ/ggl%%léghgﬁ\éﬁ kg a
bal | val vesctieusdl 10h &xlaipdss of &ay bedeused can bb sécndn 1U. 81 Rhtahit Noe 53608 9¥SwelncA0 as
well. Referri .to Figs. .6 apd 11, the di spense head 24 al so can include a
coupl i ng 4% |19°°3®0r3fﬁdé>wf> FETioE h 4R PSEDh ok ey 96 8 0P & EarsruiBing e

di spense fgadnidid t meva&hfouy]eiﬂ%efn&en%%of aﬁeprg&ﬂpliﬂﬁﬂ?f\g ?Mrﬂle{s%(gﬁliﬁal ly

includes a clutch or retaining ring 102, a spring co 104 oper

conneldt edplumlithef srepakeerivigg motehes 022 spoetl to &ayespadewith ige 406 meagbgeibd e
ith th i .col | 4, ile i nbodi. t I | i nbl
80 can beotBireRre o it 129 N5 Spnyienanedig dETkR 1 Ha H ne”
art will TeeRgnicEe ringato4ahde d@ﬁﬁ@té@tb&hetg;m@ecdmﬁqjm E?@liéleﬁil}ﬁbﬁga ﬁlgrthé‘g 102
. e

of the coupling assenbly 80 includes a bo portion 108, a threa portion
110, and keypgode aingt \oovith Feapripg calanld4 thersagp srenghere hldsengage theanapr e

spaced o i j rface of the retaining ring 102. hi one enbodi nent,
t he bodynggayk%ﬁﬁ%%gggigo can include a plurality of gripping nenbers 109

on an exterior surface of the retaining ring 102 to enabl e ease of gri pping

and r@ ating theifasipthengy as&eiiy YOBRohhSta8Rg with réfebeto tAOGriHe dolngr rupl i ng
assenbly 80 includes a retaining ring flange 112 having a flange surface

113, a plibedievtspdsfringn i@ pedrserieg sallar Hiddarg gspvided ivith etaiginigviabs 115 and
retaining grooves 117. A first retaining tab 115a can be provided on the spring collar 104
and corresponds with a first retaining groove 117a on the key code ring 106. A second
retaining tab 115b can be provided on the key code ring 106 and corresponds with a

20 second retaining groove 117b on the spring collar 104. The retaining tabs 115 engage the
retaining grooves 117 when the key code ring 106 is connected to the spring collar 104,

thus inhibiting the key code ring 106 from rotating with respect to the spring collar 104.

The retaining ring 102 and spring collar 104 are operably engaged or attached prior

to coupling the dispense head 24 to the drum insert 22. In this position, the retaining ring

25 102 can spin freely on the retaining ring flange 112 of the retaining ring 102, and therefore
the retaining ring 102 can spin freely with respect to the key code ring 106. In this
position, the drive lugs 116 are below the flange surface 113 and therefore not engageable

with the interior drive detents 111.

The coupling assembly 80 enables much easier connection of a coded dispense
30  head 24 to a coded drum insert 22 than required by prior systems. To assemble the fluid
dispense system 10, the dispense head 24, including the coupling assembly 80, can be first
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| ugs 116 having spring fingers 118. The spring collar 104 can be operably
connected to the retaining ring 102 such that the retaining ring 102 spins
freely orwoOheoarabdsiini ng ring flange 112 when the di spenseThisaahed43068 not
connected to the druminsert 22. The key code ring 106 of the coupling
assenbl y glacddnedio desdranpinggrall ! A sahe keyplimgaikienitsy 309s pistetdplbeawatdlikaiie code
rings can, be seen in U.S. Patent No. 5,108,015, which is hereby .

i ncor por ak@ACsty i KGepids agpinst @ tap Pprtonyof the, B1sRE /26 eRsing the kepgods ringe
coupling | [ i fq et | Lon
canf urtn Pt o o b g Tl 3 So B IS AR e 16 R KRR D0Ve LR BRI o
cor r esponshrface h13.hb thisgsitenbthe sirivé Jugs 16 lhee thpn emgpgeaiilé aith IRelintarivad diinei ci a

120 | ocat n Nt ernedi ate t key sections 119. The ke de ri.ng 104
can be coffiett bl WReREEHH gt bl SHetedw hyhe gy e dgsarrg s B KBS code
[0 106 ik 18 it the ek Hng 0% f48ihishinkley £04P WIHTRESS IolthedRGa9R L he
snap receiving notches 122. To inhibit the key code ring 106 fromrotating
with respasg 106 when thpretatpiegiringr1020i4, rotabesl lney choskiwisei mgtidi06 Thakfeps byg
collar 104 . are .provi.ded wit etai hing.tabs. 115 and retainin r ooy, 117.
AT ot rieding e SR Jof B8 BeBihdnttih: Bt S pe! bt TufoRn Bng
corresponksy ¥delvir {06 & aligdt fileHeREolE BiAY € 08 ik :Qf%glﬁ%ﬁt ke a‘iﬂﬁ@:hfﬂg%dé@ﬁ- A
second retaining tab 115b can be provided on the key code ring 106 and

corregbon@§nMF¥%T%@second retai ning groove 117b on the spring collar 104.
The retaining tabs 115 engage the retaining grooves 117 when the key code

code ring 106 PGPS M RO FoeiBet Mo mhatineed Wiyt Borine Pobd Ine
retai ni nginkéro @2, 102 s Hidiet Ol SCdttedhe kOAcqlic@in@PI@GAMoNhE HBRGT Qide@thaghed
prior to coupling the dispense head 24 to the druminsert 22. hi this

posi ti on, MeE22.c3au5iRg iy lkaymgde ainsdif ta falhinte pesioroin the dryne inseiti2dg Inithig
flange 1 t et gi Al ' e t I N ' 102
can opi n i U SERRAR VSl ixed il IThRIChE, 116 BFbELY A8 d4nd

t he dri vesurfags 113 Gnédtlmsloat ofirdable of tterigeristdfiecetdiits 1anckuth @rae tloy etaidihg

engageabl e wi the interior drive detents 1. The coupljng assenbly 80
enabl es itk | GaeiTea L EFTlS AN dhe wliRaBEne; pentks. By continuing to rotate the

retaining ring 102 in a clockwise motion, the threaded portion 110 of the retaining ring

)

102 mates with the cap thread portion 32 of the upper portion 26 of the drum insert 22.
This threading action continues to pull the dispense head 24 into the drum insert 22 to

20  complete the sealing connection of the dispense head 24 to the drum insert 22.

Referring to Figs. 6 and 10, a seal verification port 63 can be implemented and

employed in the dispense head 24. In an embodiment of the dispense head 24 including a

seal verification port 63, a verification aperture 130 can be included on the lower body
section 54 intermediate two adjacent O-rings 82 in the O-ring assembly. As depicted in

25  Figs. 6 and 10, the verification aperture can be located intermediate upper O-ring 82a and
middle O-ring 82b in the O-ring assembly. As can best be seen in Fig. 10, the verification
aperture 130 can communicate with the seal verification port through a seal verification

conduit 131 or channel or series of channels.

In order to verify that there is an adequate seal between the dispense head 24 and

30  drum insert 22, air (such as compressed air) can be forced into the seal verification port
63. If there is a drop in pressure greater than a predetermined amount, this indicates that

there is not an adequate seal between O-rings 82a, 82b, and thus between the dispense
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head 24 to a coded druminsert 22 than required by prior systens. To
assenble the fluid di spense system 10, the di spense head 24, including the
coupl i ng we=embi1ys480, can be firstplaced onto the drum iPa3arsk0idd1308& t he
coupling assenbly 80 is pushed downwardly, the key code ring 106 abuts
agai nst ahtadR4paid dmm ofseit 122, hmd eddquate remedisl mgasube eyt geneally bagakkGot 0
push on the spring fingers 118 sp that the drive lugs 116 are forced above
the flang&¥ff fhd dhere 35 & Frope %eago&tﬁ?we, tthe sepl iy euificratt e disnensing pt
engageabl g\t BolBe BRIS i (Rssiflfel Ve detents 111. Wen the drive |lugs 116
engage w tﬂ theoi nt%r?%lr? ﬁss\fefedetents 111, the drive lugs 116 inhibit the
retaining ring 102 fromspinning freely with respect to the key code ring
106 when the rBefuing® Fipng thdAuiddispehed 86tehn] Gacbatikavicihe pdsemtrinvention
Ther ef or e, b%lﬁLlOt ating the retaining ring 102 in a clockw se notion, one
can cont r 630 Igkde 31cap asie iy d e thab gan: beiasad; weem tanspertingog storng adiymcdye
ring 106 irpt @uphd gﬂm;n]tg, | | d ' key
code ring 106aéis Srot tegvgeﬁﬁ,[@rgﬂg{fﬁ?%%%%agﬁ?ﬁ, %gér%ﬁ%%@%gﬁ@o%é? %%n?rggert
22, the spPriimgyl43. nfer saplat@chinenteortivm Kdycandeeconhengedlidghe nipol ity maerting ng
coded druminsert 22, causing t ke ode ring 106 to fall.intg posjition
in the dri qf?i‘étmf C3p Sn4R mPnggrsggéi”E‘&B d o1 theapi ﬁdﬁ’i‘%é’F’g‘l"I‘l@Ga‘F‘@ 8| axed
and the dedyesd. Ubise debb1 34adnld BB laBMEHHNS Ebﬁi&ﬁq 3%;4:[9313@% HelcbnABled fHhe QAtim OF

reach of the interior drive detents 111, such at the retaining ring 102
can abfi ninsit 22f by edtgting theneapr &3dawrnbniat irihrepdethgwernal2porion b rthe wep g4t o

rotate the r ining ring, 102 in~.a cl ockw se ti.on et nr ed portion
15070r 1 neaeEpaiih it biRgh 8ok R SRt 18 ' Bk i pl BT Subet, e
upper por tiithinthe Giredh inb&t dpuhd gLl 84 3dd Ghing 14Y eReieny sadltdoOthat @Y Floldes t o

pull the dispense head 24 into the druminsert 22 to conplete the sealing
connect i ofeTB#ing i Hiestiups a0 wannet 2acaps. Yot pann Gapske emplpyedes atetl wihqus

Figs. 6 aa%a é‘%ﬁ%@ﬁﬁéﬁﬁéﬁ%%’Hh%?’%ﬁg%cjﬂ‘%&iﬁg’ can be inpl enented and enpl oyed

in the dispens an-e Iment of the dispense head 24 including
a seal verification port 63, a verification aperture 130 can be included on

t he | tsver bodyThedhveationhas He@l dBdiiBéE above with a6RRIncO16 isBEFalBenbotiinbets
Oring assenbly. As depicted in Fi %3}1 6.and 10, the verification aperture
F

can be | ob%f®d [invil beepnsrat ippwse kifled i @2%‘3@ Hicrticns @y hrymedpin et he
O ring asggblifreniSdsabdieRinbd &e%gﬂin'gnﬁgﬂlgthe ]sgopet be tlYeefﬂerht(i:&f.' 9hus, the

scope of the present invention should not be limited by the embodiments described herein,

but rather by the language of the claims and the equivalents of those structures.
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aperture 130 can communicate with the seal verification port through a seal
verification conduit 131 or channel or series of channels. hi order to
verify thwo20dwnes4sis an adequate seal between the di sperse/use@dozsdsand drum
insert 22, air (such as conpressed air) can be forced into the seal
verification port 63. If there is a dra@LAIM®ressure greater than a
predeterm ned anmount, this indicates that there is not an adequate seal
between O rings 82a, 82b, and thus between the di spensehead 24 and drum

i nsert 22Whahig cledmediit e remedi al nmeasures nust generally be taken to ensure
that there is a proper seal. O herwise, the seal is sufficient and

di spensing of liguids fromthe drumi. ssible..Referring to Fig. 2, the
fluid di sgense‘kstg’é‘il g’ﬁ?%eéﬁé‘?}?é‘?fﬁﬁe?’%&’tdﬁ LI vent i on can include a
cap assenbly 132 that can be used when transporting or storing a drum 20.

The cap assenbly 13 i : thPQrtion
136, and an O-ring %g%gﬂ'?'ﬁ%wcg%df%ﬂéggﬁ’sn%%ﬁ%gr%?@ﬁ @gfé%&@%gﬁgfgﬁﬂé’&%d to

the cap 136 bydruns eht idngmainpértithaling yanofippappetiap amd ndbdnen 1i8&ri downdebe on
the cap attachpent,.portian 136 into the.cap 134. The cap 134 and cap

at t achment por‘%ﬁ% 1‘%3 © %ﬁmtlﬁ‘ arb’é‘?%ﬁﬂgﬁ]Félﬂurf’oat’tdhe druminsert 22 by
rotating the cap 134 such that a threaded internal portion of the cap 134
engages with cap thyg "Hda@LonfiglBE 1 GBIl L 19&3@' 1B hh Hdert, WAED
fully engaged with thgsg?iﬂr%ﬁm iansgrtg21g, thz) %ag' 1(2% and Oring 111%%e éreate a
seal so that tdiepdnkeiihdad bovingi ndusti contdhié ahmypmsiE e dhsovales capmbltdndr a caps

b I d ] ..w thout d ti f t f th t
mventi on The PRVLACHIN T hinenS Qe DI ARBUE Sy b Brepe HEed B EBver a

enbodi nent s t hgg@ablies! fn ¥pdrdbldRoMRRAIRALN it BRSErusKiiddeR0whéh tHREdigFdnst hat
alterations may be nmade in the enbodi ments described w thout departing from

the scope of thradiinoraiehlysouptpd withithedssopsetbfsuch thap vase the dispeass hesd ishoul d

not be limted t I: S Scr i ' h . t he
| anguage of t hﬁ?bé?r%rg]?@g%%ﬁg&quﬁﬁgéﬁgeérﬁ gl%o@%{ %!(l)ds]gecgﬁ Iri t}%ﬁ;ﬁr%é?n%{lﬁ VS What
is clainmed is:effected thlanioped psgitios ensyiag ennid @r flows ehrougththe cdhdiits; anpivhen Ng: a
druminsert configured to_operably couple with a bung included on a

the dispense head 1s not operably coupled with the drum insert the first and second

valve assemblies are biased to a closed position inhibiting fluid from flowing

through the conduits.

2. The system of claim 1, wherein the second valve assembly comprises a poppet
valve.
3. The system of claim 2, wherein the poppet valve includes a poppet member and a

biasing member to bias the poppet member to the closed position.

4. The system of claim 3, wherein the drum insert comprises an actuation rib
effecting the poppet valve to the open position when the dispense head is operably coupled

with the drum insert.

5. The system of claim 1, wherein the second conduit comprises a recirculation fluid
conduit enabling fluid to be returned to the interior of the drum through the recirculation

fluid conduit.



drum the druminsert having an upper portion and a druminsert down tube
extending therefrominto an interior of the drum and a di spense head

conf i gur ealot200copes4abl y couple with the druminsert, theprdirapsenssiivead
having a first conduit conprising a first valve assenbly and a second
condui t c@npr i Bhegysters exfosiainy 8] wheress e fiyst flié cohdwit ceingrisssco mehi dluid
assenblies in, opﬁ{’}, bl e communi cation with_ the {jrumi nsert when %he dgspense

head is off&dabmy U Rion HEN ﬂF%CPH@éP picluded p the grumpirseridoddiBpense
nead 15 OBRIBECAALE Al LdhdulGs &1 Ml ARhAnitAGAWiIPh s ARGHANNNAL Ve

assenblies are e ed to an open position enabling ow t hrough
t he conduddfmged dydheddam tieertdiepetibe and addifSiserodovaparbapthy diffuser eldwwi tibe t he
drum i nsefut the first a(?egl second.v%: v ass%@ghi es.are biased to a cl osed
posi i on NFRPLSTRTTHE 4 A1 1 RTRIBO AoV r SUGHERe condui ts. 2. The system
of claim1, wherein the second val ve assenbly conprises a poppet valve. 3.
The syst of i izN . I | %ﬁ%p er
and a bi :E ng ﬁl%%e%%g |{3r1§5i e %58%2 %%%Eggﬁ?%lg?hﬂggﬁggé pog(?ﬁaglgé.? 4,
The syst efmapingdfaieonrSilated 8ngi pridrhe retnming tosthe troo tippigetheancisotatiatifbnd r i b
effecting the poppet valve to the open position when the dispense head is

operably & B’It'ed wth the druminsert. 5. The systemof claiml1l, wherein
t he second conduit conprises a recirculation fluid conduit enabling fluid

to be retgrnedyto I | §r ?‘Mt i J.all l ui d
conduit. 6. Th(ca]}ngyss}{sgé:%1 gﬁ&%{%gm@gr%g}eg@%&ﬁ%@e [ rs%lrﬁ &1:3 Cdgo tﬁ?%é?%hrrrﬁpri ses
a mai n flwildctoandhairber sudhl thiatl geoisnsepamtsdi Homvihe mecarculabel fomddarndt thie ngak usled i n

the druminsert do ube an he recircul atign fluid conduit .is in fluid
Communt catsa Spriie chinbe e e qrete fats uRer Aierayes At ot fieabediion
tube and @gughtémsgr down tube, the diffuser down tube further conprising a
defl ector proximate a | ower end thereof. 7. The systemof claim5, further

conprising a foam ng reduction nmenber to reduce
9. The system of claim 1, wherein the dispense head further comprises a vent conduit

enabling gas to enter and leave the drum through the vent conduit.

10.  The system of claim 1, wherein the dispense head further comprises a seal
verification conduit in fluid communication with an aperture intermediate two seals at a

junction between the operably coupled dispense head and drum insert.
11. A method of using a fluid dispense system for use with a drum comprising:

inserting a drum insert into an access opening of a drum such that a drum

insert down tube of the drum insert extends into an interior of the drum;

operably coupling an upper portion of the drum insert with the access

opening of the drum;

providing a dispense head having a first conduit comprising a first valve

assembly and a second conduit comprising a second valve assembly; and

operably coupling the dispense head to the drum insert such that the first
and second valve assemblies are effected into an open position enabling fluid to

flow through the respective first and second conduits.
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foam ng of recirculated fluid prior to returning to the drumthrough the
recirculation fluid conduit. 8. The systemof claim 7, wherein the foam ng
reduct i orwoeniserosionpri ses a foam reducti on chanber suclkrCrhmsoigas3oss
separated fromthe recirculated fluid and the gas is vented fromthe
chanber arl t NEhe methdd foff olaim Al funthet bEmprisdmdéirecting flulid outgdf thdérumediaghe et ur n
conduit. 9. The systemof claiml, erein the di spense head further

conpri sesf?’fét %ﬁ?ltﬁé‘%ﬁbqftﬂéﬁ%ﬁ}’? ?’F@elﬁgg”fﬁl@ﬁf)@?n B9%ave the drum through
the vent conduit. 10. The systemof claim1, wherein the di spense head
further c ri | fhCALi LtoLn. £l Uiad. .cati. ith
an apor t ubs | i FRRaRE b L2oRtiel 6RAGHS Bl tH L RTRIUER Yt
coupl ed diespehsmdhie atenritt weond vaheedssemBly is A thebpadpaitionsi ng a fluid

di spense system for use with a drumconprising: inserting a druminsert
into an access opening of a drumsuch that a druminsert down tube of the
drum i nsett extlesmethpdpbelain i i farthesrcogiprisig: dr um operabl y coupling an
upper portion of the druminsert with the access opening of the drum

provi ding a dispense head having a first conduit.copprjsing a first valve
Desenbl y and & seconavEad RAeggr g uelif mERLEE SO IR Astin e ™
oper ably coupljefgctionenéthbaaitse e dshnt GedubBordlElimbenssich tBAtCdas idgdpatdial first
and second val ve assenblies are effected into an open position enabling

fluid to flow femaegreutates flud petheifoanfedustionplpnzhesomd condui ts. 12. The

met hod of claim 11, further conprising directing fluid out of the drumvia

the first conduit when the first valve assenbly .is.in the en .posjtion.
13° The et hod of cIPRE B 2is Fimdpe Kmpielrne videieh ehd Sl 8% .G um
via the secondfigpddtibith¥hih tdaactstshathbyaiovn ines6ndt the dmh.n t he open
position. 14. The nethod of claim 13, further conprising: providing a

foam ng reduction nmenber within the druminsert, the foamreduction nenber
havi ng a Tbam Texdoethahot skiibet ], Swibbr comprigiag nrevidimgar ateatd conduit on the

dispense head and enabling gas to enter and leave the drum through the vent conduit.

16.  The method of claim 11, further comprising providing a seal verification conduit
on the dispense head, the seal verification conduit in fluid communication with an aperture
intermediate two seals positioned at a junction between the dispense head and the drum

insert, such that the seal verification conduit can be used to verify an integrity of the seals.

17.  The method of claim 16, further comprising placing the seals onto seal seats

located on the dispense head.

18. A coupling assembly for coupling a dispense head to a drum insert for use in a

fluid dispense system, the coupling assembly comprising:

a retaining ring having a plurality of detents disposed on an inner surface
thereof and a collar having a code ring disposed thereon, the retaining ring and
collar independently rotatable when the coupling assembly is not in engageable

communication with the drum insert;

the collar further comprising an internal flange having a flange surface and
a plurality of engagement members displaceable between a biased position below

the flange surface and an engagement position above the flange surface; and
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fromrecirculated fluid in the foamreduction chanber; and venting the gas
fromthe foamreduction chanber and enabling liquid to flow out of the foam
reduct i orwohassianssio an interior of the drum 15. The neChab2@k/ocioas m 11,
further conprising providing a vent conduit on the di spense head and

enabl i ng gas to entwherad Whew etheheoupling t #ssonply tiheplesed odedangageade The
net hod of claim11l., further, conprisin rovidin seal veri.fli |

Condui t on' t netamapmistien Ein SRR b Bheudiford pRBfiem e ofshffhd e
comuni cati on ¥idaBeréhtaPRitiot’ end FheigvableakRh tthe &eaks fpesithatothededllar ds
junction between the disPense_head_and the drum jnsert, such that the seal
verification cdehle vlhthseretpinigs ringvier selsptivelyi Pgadthe rpde ring it @ggoged 17

The net hod of §Jcﬁ%xﬂhijs§0seﬁ%§1ttﬁ'eeﬁmﬁ18ﬁ?%g ng placing the seals onto seal
e ead.

seats | ocated on i spense . A coupling assenbly for coupling a
di spense head to a druminsert for use in a fluid dispense system the

coupl i ng assenphy cAHNAL asdehBly &f d1ShAl DivfGer Edtlpritand At MdRidls@itietcpdOfing
detents disposed on an inner surface thereof and a collar having a code
ring disp centkindisin on the cpéqdageptionon thegrémdnsesl | ar i ndependent |y
rot at abl e when the coupling assenbly is not in engageabl e commruni cati on

with the uminsert.. the cqllar furthe onprising an i.nternal fl.ange

havi ng a %'angtﬂ‘%ﬁ?‘*@@g aﬁ?‘?&lobéyﬁfﬁlrag?itlgyfu en%ﬁ%ésr&?%ﬁ%%g?ge% % ?Iégléabl e
bet ween athilimse duiPasel dfiterbghiawrinBend |a%8@ﬁ1d%ﬂ1feﬁ@&ﬁ)cﬁfﬂ§h an ag BgRgRMiface _

position above the flange surface; andwherein when the coupling assenbly is

pl aced i nebtherdyageianire sednihghiheaedquphngassemble cat bensplsetavely coypled Hahgdaent
nb ' i 1.i ith th
ot ot o, - Uaf 3B BY Bited g € FRIRGEINREPY I A BochEAGERL ol 1 1 e

sel ectively align the code ring with a coded section disposed on the drum
insert. 191, Theh€esiplind esREHENOf daidf 18 Ifaditier L8mpHEihp @rsngPRefbst digpdsed 8h
indicia on the code ring and second indicia on the coded section on the

drum i nsethe cojlgr anthe seapUisFeivipeapidndisgosed oaithy Aedesting dhe pede demprd solifg a
first thr ?&&Wel@%&é&%@%y engaging the snap member and snap receiving notch.

22.  The coupling assembly of claim 18, wherein the retaining ring, collar, and code

ring comprise high-density polyethylene (HDPE).

23. A method of coupling a dispense head to a drum insert in a fluid dispense system

comprising:

providing a coupling assembly comprising a retaining ring having a
plurality of detents disposed on an inner surface thereof and a collar having a code

ring operably coupled thereto;
operably coupling the retaining ring to the dispense head;

operably coupling the collar to the dispense head, the collar further
comprising an internal flange having a flange surface and a plurality of
engagement members movable between a biased position below the flange surface
and an engagement position above the flange surface, such that the retaining ring
and collar are independently rotatable when the coupling assembly is not in

engageable communication with the drum insert;
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the inner surface of the retaining ring and a second threaded portion on an
external surface of the druminsert such that the coupling assenbly can be
sel ecti vavg 20aupbsad with the druminsert by threadi ng tireTiUse®is/otdvseaded
portion with the second threaded portion. 21. The coupling assenbly of
claim 18, further cPAPPE S I§85t4 PORR HERDEQUPHNS BIFSBIRPLIOIIQ SENBHBRICFOTRHN o
snap receivi ngthg%}lﬁg-rgsjeﬁposed on the code ring, the code ring and collar
sel ectively engagea e Y engagi ng the snap nenber and snap receiving
notch. 22. The coupling assenbly of claim 18, wherein the retaining ring,
collar, and code ri gfectiffPs ifSRe i bl @BSpling E@bﬂlﬁlﬁ%ﬂ;&ﬂ%aﬂiﬁ?@ngag&ﬁerﬁ

met hod of coupling a dispense head to a druminsert in a fluid dispense
syst em conpr i sPeEbeisrasg idifiptaged te duprigegeretarmsitioncaidpengesn iyith thetdeigmisng
ring having a ral, i f i n_an. i .surface thereof and
a collar havi nggucgtcc% eé/?oﬁlr%g%%%?aggﬁ %pglg(ﬁegfg%t%fiﬁ%m&ngﬁ%er ably coupling the
retaining ring to the di spense head; operably coupling the collar to the

di spense head, the gpitlnaltht Wethiiio GRSTRS kSlbABeRNaligh BleNRle frlmdN@Rh Radtded a
flange surface and a plurality of engagenment nenbers novabl e between a

bi ased posi ti offchel dispedse onlthempes pertign of thedirem ivsegagedrent posi ti on above

the flange surface, such that the retaining ring and collar are

i ndependent |y rotatabl e when.the coupl.ing assenbly .is, not. i n engageabl e
Communt cati o wit h RS GRS S Supline st RBS R i rins B o0 e
coupling assembly into conmmunication with the draminsert; effecting a
force on jhe COHPIAGIRTTRARDY, RIED: é&ﬁﬁﬂsﬁxﬁ%p@@ﬂﬂ%{eﬁﬁﬂﬁldw%ﬂé c8lrin

di spl aced to the engagenent position and engage with the detents, .SUC%I t hat
t he col | aand secomwt intlwid en thepedetbsectiof on He dremansaringhereimghe stop af rotgfingibe

t ai ni ing t lectively align th de ri i t ded ti.
i sposed irite Tl Btk Sendfhe’ Hiisr i ki od fedad PSR BBRHIRRG « ne
coupl i ng aacasltNe Bist hdidigwithane §da6&d indicia.

25.  The method of claim 23, further comprising providing a first threaded portion on
the inner surface of the retaining ring and a second threaded portion on an external surface
of the drum insert wherein the step of coupling the coupling assembly to the drum insert
comprises threading the first threaded portion with the second threaded portion.

26.  The method of claim 23, further comprising providing a snap member on the collar
and a snap receiving notch on the code ring and attaching the code ring to the collar by

engaging the snap member and snap receiving notch.

27. A method of reducing foaming while recirculating fluid into a drum through a

dispense head, the method comprising:

inserting a drum insert having down tube extending therefrom into an
access opening of a drum such that the drum insert down tube of the drum insert

extends into an interior of the drum,;

operably coupling an upper portion of the drum insert with the access

opening of the drum;
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24. The nethod of claim 23, further conprising providing first indicia on
the code ring and second indicia on the coded section on the druminsert
wher ei n twe 28deepoxfi rotating the retaining ring to sel eeCirxskgocalizogh t he
code ring with the coded section conprising matching the first indicia with
t he second i ndi ci a. OS2I FEUPIEIEh G GSPCEPRNADFIN{INP URBPT RAHPR 04 ithgy Arum
providing a fi t Is 1 . f 1 i Nl Ng
Fing and a secladb e aatgerael il s iahy A8 SHIGPAR oo Rl

i nsert wher ei ncdridaitdhelpe dispane head)ghd maircfuidl dongduiasis Gufd soniuhibsticd wHth
insert conprises, threading the first threaded portion wth the second
threaded por t i ShintFEr syacaRithe drus mseth dayva dubs andi the recirsiigrion flui emavit di ng
a snap member H{bghhﬁurﬁ@;ltioﬁrwiﬂ{‘gnéfiﬁ}étﬂ Edrfduit'dBfin &%e&@&gﬁﬁ@@of‘% g and
attaching the code ring to the collar by engagi ng the snap nenber and snap
recei vi ng not cérunPinseft mewhothbef ande du diffiggef abomwimnduiwhithe difinsercdowni tugef | ui d

into a dramthrough.a dispense head, the nethod conprising: inserting a
dram i nsert ha?ﬁ@igrlwd?t%ﬁg)r&?g?’(ﬁqrﬁﬁd S into an access opening of
a dram such that the druminsert down tube of the druminsert extends into

an interior of the l; Wale ey f m
insert with the acc%ggg%%tg%ﬁeﬂghégtoﬁ ﬁ%%ﬂ%“@%@ﬁﬁﬁ?{f@@&%{”?ﬂgﬂtcg g‘lﬁg%{e‘[ﬁse
nead witn tne thpmerdipetirneondtit, sechdthanthe nedrctlating duidi spssovehthadefledbdnidi ng

a main fluid conduit and.a.recirculatjian flui.d copndyit in the di spense
ond " he i SRRt AR Fari, SHASE s R BRI an | nter Lo
surface of the druminsert down tube and the recirculation fluid conduit in
comuni cagg on W b, ay Sedr 2146t nﬁl?@ o [ : t ce of
the druminsert down tube arlllgl gﬁy’dl t%lggﬂrcqﬁg% rgﬁ 3W1P§2ﬂ§§fﬁdsﬁ%irl %g%n?tube
conpri si ngdactthef dhaotber dmposed [ppevematenah trer eodl of dreddiffesérrdomnatubaghé ifednd i nt o

the d t h.th ircul ati fluid it intot di t
condui SR PrieTERLSPaahe SR thes Brdes HetBer R Bl ne
def | ect or canpeéted B® afRaThH oRfinélhddddon eldldighdi8e head, Reni B recirculating fluid

flows downwardly through the media return conduit.

29.  The method of claim 27, further including positioning the deflector below the
liquid level of fluid in the drum.

30. A fluid dispense system for use with a drum comprising:

a drum insert configured to couple an access opening of a drum, the drum
insert having an upper portion and a drum insert down tube extending therefrom

into an interior of the drum; and

a dispense head comprising means for coupling the dispense head to the
drum insert, the dispense head having a first fluid conduit comprising a first valve
means and a second conduit comprising a second valve means, the first and second
valve means in communication with the drum insert when the dispense head is
operably coupled with the drum insert, such that when the dispense head is
operably coupled with the drum insert the first and second valve means are in an

open position enabling fluid to flow through the conduits, and when the dispense

22



28. The nethod of claim 27, further including recirculating fluid through a
foam reducti on chanber di sposed proxi mate an upper end of the diffuser down
t ube, thewbaaswmeducti on chanber separating gas from fl eca/seascdi®meshar gi ng
the gas through vents that are connected to a venting port included on the
di spense head, i1 8Ot QRSTIOEE FQUPLRCAAY It EhefqrisndnIarioite TEgHARAaePng VEYEERFRS t he

posi £ oni ng  nACALEFAZriof bR d BtnE b a b ifn e it 5

A fluid dispense systemfor use with a drumconprising: a druminsert

configuresito TRIRYQe@NoPERAASINPORIBE e eciidMalvehRetisald hNsppbt havkng an
upper portion and a druminsert down tube extending therefrominto an

i nterior weludig apappet addizsing mpawdaasiesilic popist isthaglasednesifio: coupling t he
di spense head to the draminsert, the dispense head having a first fluid

dui t i s first.val 1d d dui t prisi
second vatae miheytepal Bl 1 HaSRR B Hhipsry S ARu e R B A PR S w ¢ h
the drum éffsdinl tNOSappeh® tHE SPENSRItARhdnSthe BeHakehet® WX REbY EdupldiewHk am

insert, such that whén the di spense head is operabiy coupled with the dram
i nsert theidryginsgrid second val ve means are in an open position enabling
fluid to flow through the conduits, and when the di spenseead i s not

oper abl y upl W tn druminsert tiie tirst, gnd second .val.ve, neans are
P ocan {oS8"P) e st PEoiaht PP Roin e seandiCianins » Sehimntaind bl St
condui t s. erdblind AGidSY Pe@Sufed b tHeBrdd thro0Eh BletediRR1SRATREI YR, Means is a
poppet val ve including a poppet and bi asing neans bi asing the poppet to the

cl osed position. 32. The system of claim 31, wherein the dispense head
conpri ses34n athedispersenzad sofedlfiot BBnyhetemn propfist ftuwd tchedwpena poantfiwd when
t he di spens ead is operably coupl W th the druminsert.. 33. . The stem
of ol a1 m R At e PR EGu it n Athetondeil EL{eH T I ni%E) 4P RO ¢
enabl i ng #ddihg re@rdatatiof tiid e6hdud ik e fiddePrhb@vatont WRh hafédis Wtakl @adhitui d
conduit. 34, The dispense head of claim 33, wherein the first fluid conduit
i s a mai ndgfingfldy the drum insert down tube and a diffuser down tube, the diffuser down tube

further comprising deflecting means at a lower end thereof.

35.  The dispense head of claim 30, further comprising foam reduction means for

reducing foaming of fluid returning to the drum through the recirculation fluid conduit.

36.  The dispense head of claim 35, wherein the foam reduction means comprises a
foam reduction chamber such that gas is separated from the recirculated fluid and the gas
is vented from the chamber and the fluid flows out of the chamber through the media

return conduit.

37.  The system of claim 30, wherein the dispense head further comprises a venting

means enabling gas to enter and leave the drum through the vent conduit.

38.  The system of claim 30, wherein the dispense head further comprises seal
verification means in fluid communication with an aperture intermediate two seals at a

junction between the operably coupled dispense head and the drum insert.

39. A fluid dispense system for use with a drum comprising:
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conduit in fluid communication with a tube conduit included in the drum
insert down tube and the recirculation fluid conduit is in fluid

conmuni cavoanoem1bsrta medi a return conduit defined by thecarusaoocnsmss down
tube and a di ffuser down tube, the diffuser down tube further conprising
def |l ecti ng neans at a drimuesertesvaifigheeddofcoupls.a bineg ichided s sdmh, dhe diwmm 30,

further conprising,faam reduction neans for reduci ng foam.ng,.of .fluid

Feturni ng to t BECPARE ARGBR PITBOR SBH AdiE PR APOT dU o RHARESE St
di spense head pfo & RkdAoof thehehgl thd he foam reducti on neans conprises a
foam reduction chanber such that gas is separated fromthe recircul ated

fluid and the gas is vented fromthe chanber and the fluid flows out of the
chanber through t hea ntispeaser tadroonfigmedito .co8ple thbelnsysingan, dlie dispénse 3@ad
wherein the di spense_.head. further conpris a venting,nmeans enablin as to
ent er and | eavEAtHES GI AR ROOENN CORB AR RSBl RsSealy FiLA spLPEHiGo i m
30, wherein thgodliig P@NG ScongRthit N GAthCOTERAL $&$icaash coalkit I4pat APRpEAABS 1N
fluid communication with an aperture internediate two seals at a junction
bet ween t he opintaiiediatedmgl sealsa@t & putien hetwgen iy dispensr hpadiand dretdruganseat, f | ui d
di spense system for use wth.a dr. onprising: a,drum inser nfigured to
coupl e a bung cﬁpﬁﬁ%fﬁe“c?ﬁlgdsué’%ﬁ{lﬁ@hﬁa‘&r e iﬂheg%erall Vﬁ%@% afl%l&%é:r?%%‘%ge* c}g(%)i%a?i on
and a drumi nS@iIntéé@Wof&'b@liﬁ?%@ﬂﬁHeﬁ@hd digperise Bead aHdairam insredande vetifiehe
drum and a di spense head con igured to couple the druminsert, the

di spense head bwfareige girfiptodhe sqalyificghenpert-comprising a first val ve
assenbly and a seal verification port in fluid conmunication with a seal
verificatjon copddit, and a erture intermediate t I ' ion
bet ween t (2‘ di 'sfg%ﬂ‘s“éi Sﬁ’gcgﬁl (g%ncgﬁ%%é’, FunT T ﬁl%eewo, Saefl ﬁsear%g)élﬁﬁgis r%lo es'lunéécw‘}l(iltl
subst ant i pblketrhflasiostayiete (MEFEHeal verification conduit, such that an
integrity of a sealing between the dispense head and druminsert can be
verified by forcing air into the seal verification port. 40. The fluid
system of claim 39, wherein the two seals are O rings encapsulated with

pol ytetrafl uoroet hyl ene (PTFE).
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